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The vocational education and training (VET) has been critical to Turkey’s well-
being in a time of coronavirus pandemic. With increased capacity in production,
VET has become one of the main suppliers of society in these days. In this study,
developments in production via VET within the scope of coronavirus measures are
briefly reviewed. Additionally, improvement areas and steps that need to be taken
to strengthen VET are discussed. In these pandemic days, cleaning materials,
medical masks, and disposable materials are essential products, which are hard to
procure. With the support of Ministry of National Education, 10 million masks are
produced in VET high schools monthly. Cleaning material needs of all schools
around Turkey can be met with the productions of VET high schools. Face
protection shields, disposable materials, and face masks with N95 standard are
produced via R&D studies in VET and they are shared with healthcare
professionals. This study shows that VET in Turkey can respond to the needs of
society quickly in pandemic days with developments in VET in the past two years
following the announcement of 2023 Educational Vision. A strengthened VET
system with mentioned points in the study can play a major role in meeting the
needs of the society during possible crisis periods.
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Mesleki ve teknik egitimin (MTE) 6nemi Tiirkiye’de koronaviriis salgini siirecinde
daha da 6ne ¢ikmistir. Artan liretim kapasitesi ile MTE toplumun bu zor giinlerdeki
ihtiyaglarim1 karsilayan ana aktdrlerden biri haline gelmistir. Bu ¢alismada,
koronaviriis salgmni ile miicadele siirecinde MTE tarafindan gergeklestirilen
tiretimlerdeki gelismeler ele alinmistir. Ayrica MTE’yi gii¢lendirmek i¢in atilmasi
gereken adimlar ve gelisim alanlar1 da kisaca degerlendirilmistir. Salgin giinlerinde
temizlik malzemeleri, tibbi maskeler ve tek kullanimlik materyaller temini en zor
olan iirlinler arasinda bulunmaktadir. Milli Egitim Bakanligimin destegi ile Mesleki
ve Teknik Anadolu Liselerinde (MTAL) ayda yaklastk 10 milyon maske
iretilmektedir. Tiirkiye’nin farkli bolgelerinde bulunan tiim okullarin temizlik
malzemesi ihtiyaglart MTAL’lerde gergeklestirilen iiretimlerle kargilanmaktadir.
Ayrica, yliz koruyucu siperler, tek kullanimlik malzemeler ve N95 standardinda yiiz
maskeleri de MTE kapsamindaki Ar-Ge ¢alismalari destegiyle iiretilmekte ve saglik
calisanlartyla paylasilmaktadir. Bu calisma 2023 Egitim Vizyonu 'nun agiklanmasi
sonrasindaki iyilestirmelerle Dbirlikte MTE’nin salgin giinlerinde toplumun
ihtiyaglarina hizla cevap verebildigini gostermektedir. Calismada agiklanan
unsurlarla gii¢lendirilmesi durumunda MTE sistemi kriz donemlerinde toplumun
ihtiyaglarini karsilayan ana unsurlardan biri haline gelecektir.
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Introduction

Vocational education and training (VET) has been one of the most discussed type of education in Turkey for
years. Expectations from VET have always been high, but finding solutions to the problems and systematic solution
approaches have always been lacking (Ozer, 2018; Ozer, 2019a; Ozer, 2019b; Ozer & Suna, 2019; Ozer & Suna,
2020). The interventions in the past such as ‘coefficient regulation’, which prevented access to higher education,
brought VET to the point of paralysis (Ozer, 2018). The steps taken later by the Ministry of National Education
(MoNE) to reduce the effects of this negative intervention could not completely solve the problem because of the
fact that the coefficient regulation has significantly reduced the tendency and selection of successful students to
VET. In the following years, the practice of placing students in all schools by exam in transition to high school,
similar to the coefficient regulation, led to the clustering of comparatively low-achieving students in VET. On the
other hand, although very important projects regarding the improvement of VET have been carried out, not enough
arrangements have been made in the labor market to improve the personal rights and conditions of VET graduates
(Ozer & Suna, 2020).

Despite all these problems, MoNE followed a holistic approach for the solutions of VET-related problems,
especially after announcing the 2023 Education Vision, and addressing VET and its problems as a whole, and
serious improvements appeared in diverse areas within a short time (Ozer, 2018; Ozer, 2019a; Ozer , 2019b; Ozer
& Suna, 2019; Ozer & Suna, 2020). Especially the steps taken jointly with the sectors that are involved in
cooperation in employment throughout the entire education process spread rapidly throughout Turkey. The right
steps soon began to produce positive and solid results in a short while. The number of students enrolled in VET
increased by 17% and the number of students enrolled in vocational training centers (VTCs) increased by 62%.
Tendency and selection of high-achieving students to VET also increased in the same time interval, and students
from the top 1% of achievement rankings are placed to VET high schools for the first time. Now, VET becomes
an important option for academically high-achieving students, too. MoNE has made intensive efforts to increase
production capacity, especially in VET. Necessary arrangements were made by MoNE and production in VET
institutions increased by 40% a year. Although all these steps did not solve all the problems in VET, they showed
that if right steps are taken towards the solution, the positive results are seen immediately and hopes for the future
of VET increase.

Nowadays, we have been going through extraordinary days due to coronavirus pandemic. In this context,
MoNE has activated the production capacity of VET in Turkey, and VET high schools has begun to produce the
materials to prevent the spread of pandemic. They produced materials in diverse areas from cleaning materials to
mask production, disposable aprons and overalls to face protection shields. Thus, it is seen that VET immediately
produces the products, which are hard to supply otherwise, for society and presents them to the service of society.
The R&D studies are also intensified to increase the variety of products produced in VET. The devoted teachers
and students of VET have always prioritized the demands of society in such difficult conditions, have activated
their production capacity and supported Turkey with their services. This behavior has increased the respectability
of VET community, coming right after the healthcare professionals, among all segments of society have become
thankful to staff and students of VET in Turkey.

Beyond these praises, it is useful to think once again about the problems of VET at such a time. The importance
of strengthening VET and raising the human resources demanded by the labor market are accepted by all segments.
All public institutions and organizations, business world, and non-governmental organizations have carried out
important studies on solutions to the problematic areas of VET. However, VET has been perceived as a chronic
problem for years in Turkey. Why are the desired results not achieved even though there is such a strong agreement
regarding the strengthening of VET?

Like all countries, Turkey is going through a difficult process due to coronavirus. On the one hand, MoNE
improves the large-scale service regarding distance education in this process by continuously improving the
quality, and on the other hand, a different production move in VET by focusing on the products that are difficult
to procure is realized. Today, the VET community has been mobilizing all its opportunities and facilities for
Turkey. For this reason, this short article summarizes the production moves in VET within the scope of coronavirus
measures and briefly reviews the areas of improvement that need to be handled in a short time in order to further
strengthen VET, which functions as a protective shield in difficult days.
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Background on Turkish VET

The period in which VET was remembered with gratitude more than today is 30-40 years ago. In this period,
the government undertook almost all of the production and service sectors, therefore, the main source of
employment was the government. On the other hand, VET schools were public schools, too. Therefore, planning
was relatively easy when the source of employment and education were the same. Since the number of students
especially in VET was compatible with the employment demand of government, the demand for VET was above
the capacity and most schools accepted students according to their examination scores. Accordingly, VET
graduates were also able to find jobs in public institutions easily. Therefore, this period maintains its place in
memories as a period when there is no widespread problem related to the employment of VET graduates.

The strong relationship between education and employment has started to weaken with the growth of the
education system. On the one hand, with the increasing demand for education, the education system is constantly
growing, on the other hand, the government has gradually withdrawn from the production and service sectors and
private sector has taken the place of government. In other words, the main source of employment for VET graduates
is now the private sector, not the public institutions. The share of the private sector in VET stands out as an
important parameter in country comparisons in this transition phase, which is experienced in parallel with the
developments in the world. In particular, when looking at Continental Europe, the governments withdraw from the
production and service sectors, while the private sector has also undertaken the burden of VET.

On the contrary, the private sector has not taken the burden of VET when entering the production and service
sectors and the VET has continued to remain on the shoulders of the government in Turkey. By 2012, the share of
the private sector in VET was below 1%. However, in the countries which are in the forefront of VET in
Continental Europe, the share of the private sector in VET is well above 50%. Although incentive mechanisms
have been generated to encourage the private sector to be deeply inclined to VET, share of private sectors in VET
is approximately 6% in 2020 in Turkey, and it is still quite low compared to Continental Europe countries. Unlike
the general trend in the world, the low share of private sector in VET services in Turkey has negatively affected
the education-employment relationship and has made it difficult to VET graduates to work in their fields of
education.

Increasing the scale and capacity of VET, without thinking or ignoring the employment capacity, has worked
against the VET in the long term and has led to the supply of VET graduates more than that demanded by the labor
market, which necessarily forced the VET graduates to be employed outside of their education areas (Ozer, 2019g;
Ozer, 2019b; Ozer & Suna, 2020). As a result, skills mismatches in the labor market have now become a chronic
problem. On the other hand, external interventions such as “coefficient regulation” shocked VET, which already
had a problematic situation, and all the effort was put to take VET out of shock with the developments, however,
previous experiences left in society traces of trauma (Ozer, 2018). This situation disrupted the flow of high
achieving students towards VET, thereby reducing the likelihood of meeting expectations from VET graduates.

It is obvious that improving the quality of VET is quite important. However, the main parameter in re-
strengthening VET is the matching capacity of employment and the labor market with VET. Otherwise, the steps
to be taken to strengthen VET will be insufficient and permanent solutions will not be produced.

MoNE also intensified its efforts to pull the supply-demand relationship into a rational ground in order to
strengthen the education-employment relationship. The relationship between levels of VET institutions and
industry locations and capacities of VET is determined by plotting the Turkish VET Map (MEB, 2018). The current
capacity is restructured within the framework of this map. Thus, both the employment rates of VET graduates in
their field of education will improve and skill mismatch in the labor market and its cost will decrease.

MoNE in Turkey has taken very important steps to strengthen VET in recent years and it is still implementing
these efforts with a systematic approach and determination. MoNE has developed a new approach especially in
cooperation with sectors. In this collaborative approach, it is determined jointly to carry out training processes, to
update the curriculum together, to support the students' skills training and teachers' on-the-job and professional
development training, to give scholarships to successful students and to give priority to the employment of
graduates. These efforts started to be productive and give tangible results in a short time. VET has become an
important option for high-achieving students and students from the top 1% achievement rank are placed to VET
high schools for the first time for many years.
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Significant Productions by VET in a Time of Crisis

The Target is to Meet the Cleaning Material Needs of All Schools and Institutions

MoNE has focused on the production in VET high schools in order to maintain the hygiene, cleaning and
disinfection works of all schools within the scope of coronavirus measures. While those products were being
produced in 28 vocational and technical Anatolian high schools (VTAHS) before, this number has increased to 44
high schools now by making the necessary investments to meet the needs of all schools. MoNE made the necessary
investments and increased the number of schools producing cleaning materials to 100 in April in order to meet the
needs of other institutions beyond the schools. In addition, MoNE provided the raw material needs of VET high
schools and delivered them to the schools. At present, VET high schools have reached a production capacity to
meet all cleaning material needs of approximately 54 thousand schools in 81 provinces.

10 Million Masks will be Produced Monthly

The medical mask is the most needed product due to the coronavirus epidemic in these days. It is difficult to
provide the necessary supply of masks and prices are constantly increasing. MoNE has taken a quick step in this
regard. The necessary investments have been made to produce medical/surgical masks in 37 vocational high
schools in 21 provinces and the first masks started to be produced. One million masks were produced in a very
short time and delivered primarily to healthcare workers. The capacity to produce 10 million masks per month has
been created. On the other hand, seven provinces are chosen to produce masks in N95 standard. Production is
proceeding as it is planned. VET high schools are constantly working to meet the demands.

Priority was given to Production of Disposable Materials

In this process, the demand for disposable products has increased due to the importance of hygiene. In this
regard, MoNE has invested in VET and started to produce products such as disposable gowns and overalls
especially for healthcare workers. Production continues intensively in almost all provinces. On the other hand,
manufacturing of products such as disposable forks and knives is started in selected pilot VET schools in Istanbul.
500 Thousand Face Protection Shields are Produced per Month

In order to contribute to the solution of the troubles in the production of face protection shields, which are
especially important for healthcare workers, R&D studies have been completed and the production of face
protection shields has started. In VET high schools, 500 thousand face shields can be produced per month. Face
shields are produced both with an automated production line and by using 3-D (three-dimensional) printers. In
addition, the molds of the face shields are created beyond the 3-D printer, and mass production of face shields
started in the field of plastic technology of VET high schools.

Ultrasonic Surgical Mask Machine is Manufactured

R&D studies that have been going on for months have yielded results and an ‘Automatic 3-Layer Wire
Ultrasonic Surgical Mask Machine’ was produced. The machine started to produce about 200 thousand masks
per day. The machines are produced in Istanbul and they will be installed in other VET high schools and the
monthly production will reach 10 million surgical mask capacity soon.

MoNE will Manufacture the Machine which Produces Masks in N95 standard

MoNE took a very important step while accelerating its production in VET high schools within the scope of
coronavirus measures and began preparations for producing the machine that produces masks in N95 standard.
While there is no problem in getting the equipment related to the production of surgical masks in the market,
machines producing N95 masks are either very few or not accessible. For this purpose, MoNE started R&D for
machinery production. The development process continues successfully and the first machine is set to be produced
in April 2020. The purpose of this attempt is to have the 'know-how' of all stages of production and to contribute
to the increase of production capacity by sharing this know-how with the companies producing in this field in
Turkey.
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Production-oriented R&D Studies are Emphasized

R&D studies focusing on the production of biomedical products are needed in the field of healthcare. In this
context, an intensive R&D study was performed in order to produce the machine producing the surgical mask and
the machines producing the mask in N95 standard. In addition, R&D studies are ongoing to produce respirators.

Produced Materials are Given Free of Charge to those in Need

MoNE tried to meet the needs of the market reliably, and on the other hand, launched a new social service
project. The "VET High School Students Meet Our Families' project has been successfully implemented by the
Ministry together with VET students and teachers for years. For example, in 2018-2019 academic year, 13.217
teachers and 39.197 students in 1.889 schools in 81 provinces participated in the project and 54.000 families are
supported (Ozer, 2019a). Within the scope of the project, small maintenance and repairs, paint-whitewashing,
furniture repairs, small repairs of the unusable or obsolete items at homes belonging to the elderly and needy
families were taken care of. In addition, care and cleaning services, personal care and life-facilitating aids were
provided for the elderly people who need personal care.

In this context, MONE changed the scope of this project to fight with coronavirus pandemic in a more effective
way. Within the new scope of project, the cleaning and disinfectant materials, and surgical masks have been
produced and delivered to the elderly and needy families free of charge in 81 provinces with the coordination of
Governorships. In addition, the face shields and masks have been delivered to healthcare workers free of charge
with the coordination of Ministry of Health.

Discussion and Conclusion

Nowadays, millions of people struggle from coronavirus pandemic and it is effective on any aspect of our daily
lives (Callaway et al, 2020; Gibney, 2020; Ting et al., 2020, UNESCO, 2020). Several precaution steps are taken
against spreading the coronavirus to a larger extent by governmental authorities in diverse countries (Ting et al.,
2020; ETF, 2020). Due to the scale and impact of pandemic, it is not possible to consider coronavirus pandemic
just as a matter of public health (OECD, 2020). As a consequence of this precautions, education is one the most
affected fields by coronavirus pandemic (UNESCO, 2020). In the last week of March 2020, it is estimated that 1.3
billion of children and youth, which is close to 80% of the student population of the world is affected by school
closures in 138 countries (UNESCO, 2020). This huge effect of coronavirus on access to education created a big
pressure on educational authorities all around the world. Most countries spend effort to establish and update
distanced education platforms to sustain their educational processes (ETF, 2020; OECD, 2020). Concurrently,
educational activities has started which aim to enlighten all educational stakeholders about the coronavirus
pandemic (OECD, 2020).

Although there is a big crisis in education in global scale, vocational education and training (VET) has a great
potential to contribute to the fight with coronavirus pandemic. A strong VET system can support the needs of
society especially in the times of crisis by means of its production and adaptation capacity. Based to its importance
and potential, VET continues to be an education path where intense discussions are concentrated all over the world
(Ozer & Perc, 2020). With widespread use of automation, especially supported by artificial intelligence
technologies, in the production and service sectors, the skills gained by VET have brought into question (Perc et
al, 2019). In a new era of autonomy and artificial intelligence, VET systems around the world are restructured in
a way that VET students can gain more general skills and train in broader vocational fields (Hanushek et al., 2017;
Solga et al., 2014). Problem solving and adaptation skills of VET students according to changes in labor market
will increase with restructuring. In times of crisis like today, it is apparently seen that needs of society and labor
market can change dramatically within a short time. VET system can support the society with its production and
adaptation capacity. To increase the production and adaptation capacity of VET and support R&D studies, it is
quite important to equip students with general skills along with vocational skills and provide them flexible
educational opportunities (Hanushek et al., 2017; Ozer & Suna, 2020; Solga et al., 2014).

A strong VET system can support the society with both its production capacity and social inclusion projects.
As can be seen in this brief study, VET becomes an important source in the manufacturing of highly-demanded
products in times of crisis. Using the R&D and diverse vocational skills of VET students and teachers, VET has
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the power to adapt its processes in a quite short time to meet the need of the society. Additionally, VET has the
capacity to support the people, especially those who need, with social inclusion projects based on vocational skills
of students and teachers. In this manner, support of VET system for society is multidimensional and it becomes
even important in times of crisis.

Considering the experience of these crisis days, the quick steps that need to be taken for removing the VET
from being a problematic area have been mentioned briefly. The weakness of the relation between VET and
employment is still at the center of many problems related to VET in Turkey (Ozer & Suna, 2020). Therefore, the
main step to be taken in strengthening VET again is dependent on strengthening the education-employment
relationship.

This study briefly shows how quickly the VET has responded to society in meeting the needs during the
coronavirus pandemic in just two years after the Turkey’s 2023 Educational Vision was declared. The points
mentioned in this study underline how the strengthened VET can quickly respond to social demands especially in
the days of crisis.

In sum, while MoNE successfully conducts this process by mobilizing all its facilities, it activates the
production capacity of VET and makes a modest contribution on its own scale in the manufacturing of the products
that are needed in Turkey now. Thus, while VET high schools are mobilized for the Turkey’s urgent needs and
support the society, they get out of the shadows of labeling such as coefficient regulation and “type of school that
is not preferred” and become more and more normalized. MoNE aims to save the VET high schools from their
historical burdens, to establish a genuine relationship with the production chain and to make VET high schools
more respected in the society. All of devoted executives, teachers and students in VET are currently doing R&D
studies in all provinces of Turkey in order to increase the production capacity and diversity. All other units of
MoNE also provide all kinds of support to VET high schools. In addition to diversifying production and placing
products on the market, it is essential to continue efforts to attract high-achieving students to VET and to increase
employment of VET graduates in their field of education.

In order to strengthen the VET-employment relationship and further align the supply of graduates with the
demands of the business world, steps towards the labor market are also needed. When incentive mechanisms are
created in the salaries of VET graduates working in their field of education and when the labor market has the
appropriate mechanisms, this upside trend in VET will be sustainable and it will be discussed how VET can be
higher quality rather than being remembered with old problems.
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Bu caligmanin amaci, kelime Ogrenme stratejilerinin algilanan onemi, kullanimi ve
ogretimi konusundaki 6grenci ve 6gretmen bakis agilarint saptamak ve karsilastirmaktir.
Tiirkiye’de, Antalya ilinde yer alan on farkli Anadolu lisesinde 6grenimlerini siirdiiren
toplam 548 dokuzuncu simif grencisi ile bu okullarda gérev yapan 56 Ingilizce 6gretmeni
caligmaya katilmistir. Schmitt’in (1997) kelime 6grenme stratejileri siniflandirmasindan
yola ¢ikilarak olusturulmus bir anket araciligiyla veri toplanmustir. Gegerlilik galigmasi
ve dogrulayici faktor analizinin ardindan diger istatistiksel analizler gerceklestirilmistir.
Elde edilen sonuglar, kelime 6grenme stratejilerine daha ¢ok dnem veren 6grencilerin bu
stratejileri daha fazla kullandigini, 6gretmenlerin de daha fazla dgrettigini gostermistir.
Ogrencilerin kelime 6grenme stratejilerinin kullanimina verdigi 6nem diizeyi ile
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anlamli bir fark bulunmamustir. Fakat bilissel stratejiler disinda, 6gretmenlerin stratejileri
ogretme sikliginin 6grencilerin stratejileri kullanma sikligindan anlamli dlgiide fazla
oldugu goriilmistiir. Bu nedenle, dgretmenlerin birgok farkli stratejiyi etkin bigimde
ogrettiklerini ifade etmelerine karsin Ogrencilerin stratejileri daha sinirli bir oranda
uyguladiklar1 sonucuna varilmistir. Bu sonuglardan yola ¢ikilarak, &grenciler ve
ogretmenler arasindaki bu uyusmazligin nedenlerinin aragtirilmasi onerilmistir.
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Introduction

Among various aspects of a language, vocabulary, most probably, constitutes one of the elements that are of
paramount importance. Therefore, the centrality of lexis in language learning is continually highlighted for decades
even though it was once referred to as a neglected area (Meara, 1980). Vocabulary is even called “the heart of
language comprehension and use” (Hunt & Beglar, 2005, p. 24), and it is pointed out that regardless of how adept
a language learner is at grammar and pronunciation, meaningful communication in a second/foreign language (L2)
is absolutely impossible without a certain amount of vocabulary knowledge to express oneself (McCarthy, 1990).
Thus, developing lexical competence might be regarded as one of the major determinants of acquiring proficiency
inan L2.

In addition to its significant role in L2 learning, the versatile nature of vocabulary learning sheds light on how
worthy it is of being researched with its various aspects. Besides the need to learn a large number of lexical items,
vocabulary learning requires mastering diverse elements involved in each of these items including meaning, form
and contextual use, and given the multitude of lexical items in English, lexical development turns into a remarkably
challenging task for English language learners (Schmitt, 2008, 2010). Moreover, vocabulary acquisition takes
place incrementally with various aspects of lexical knowledge building on one another and proceeding on a
continuum (Taka¢, 2008). Hence, the formidable development of vocabulary knowledge as a gradual process
cannot be restricted to the classroom context. Indeed, language learners have to take control of their own
vocabulary learning, and teacher guidance might help them get involved in this process and promote their learning
of how to cope with it (Nation, 2008). The crucial role of vocabulary learning strategies, which form a subgroup
of language learning strategies (Nation, 2001; Oxford, 1990; Takac, 2008), stands out at this juncture.

In the last decades, there has been an important shift from a teacher-centred approach to a learner-centred one
emphasizing the role of individual language learner in the field of second/foreign language learning, and language
learning strategies employed in this process have been a major concern in L2 research (Lessard-Clouston, 1997).
Studies on language learning strategies started with an interest in how good language learners approach language
learning (Rubin, 1975), and continue to be conducted for years. The rationale behind the use of language learning
strategies is one’s desire to facilitate and take control of the learning process. As highlighted by Oxford and Nyikos
(1989), “Use of appropriate learning strategies enables students to take responsibility for their own learning by
enhancing learner autonomy, independence, and self-direction.” (p. 291). Thus, language learning strategies (LLS)
are of considerable value particularly for the language learners aiming at attaining a high level of proficiency in
an L2.

According to Klapper (2008), language learners implement strategies in vocabulary learning more often
compared to any other aspects of language learning because they ascribe importance to vocabulary learning and
the nature of vocabulary learning provides the opportunity to simply use strategies. Bearing in mind the complex
construct of vocabulary knowledge as well as the abundance of lexical items in any language, it seems that
vocabulary learning is one of the areas that require independent learning as well. Therefore, with the movement
from a principally teacher-dominated language education to a learner-oriented perspective highlighting the way
individual language learners approach and deal with language learning, vocabulary learning strategies (VLS)
started to draw considerable interest (Schmitt, 2000). Vocabulary learning strategies have been constantly
researched and further explored since then in order to benefit from these tools more. It has been recurrently pointed
out that vocabulary learning strategies promote lexical development by helping learners take control of their
vocabulary acquisition (Nation, 2001; Schmitt, 1997).

In an attempt to classify VLS, different taxonomies have been put forward in the last couple of decades (e.g.,
Fan, 2003; Gu & Johnson, 1996; Nation, 2001). Of all taxonomies of VLS, Schmitt’s (1997) taxonomy might be
the most comprehensive classification scheme as asserted by several researchers (Segler, Pain, & Sorace, 2002;
Takac, 2008). In response to the need for an extensive VLS taxonomy, Schmitt (1997) initially compiled a list of
VLS through literature review and by making use of students’ self-reports on their ways of learning vocabulary as
well as teachers’ experiences, which resulted in a list of 58 VLS. During the classification process, these strategies
were initially categorized according to Oxford’s (1990) four categories of LLS, namely social strategies (SOC),
memory strategies (MEM), cognitive strategies (COG) and metacognitive strategies (MET). This was followed
by the addition of determination strategies (DET) as a fifth category. Moreover, a further distinction was made
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between discovery strategies that are utilized to find out the meanings of lexical items and consolidation strategies
that are employed to remember these items.

Even though vocabulary learning strategies prove to be invaluable tools for lexical development when
effectively used, language learners need to strive for it in order to make the most of these strategies. However,
students do not attain autonomy and take responsibility for their language learning on their own in the classroom
context and need teacher guidance in learning about the strategies and putting them into practice (Little, 1995).
Thus, strategy instruction is treated as a significant requirement for effective use of strategies. Anderson (2005)
specifies the principal goal of strategy instruction as making language learners aware of potential strategies and
subsequently giving them the opportunity to choose suitable ones for their own learning purposes. Pointing out the
significant role of teacher guidance, Oxford (2003) concludes that L2 teachers should try to find ways of
incorporating strategy instruction into their classes.

A review of the literature reveals the attention paid to VLS especially in the last couple of decades. Studies on
vocabulary learning strategies have centered on topics such as strategy use of good and poor language learners
(e.g., Gu, 1994; Lawson & Hogben, 1996), specific VLS and their effectiveness (e.g., Brown & Perry, 1991;
Prichard, 2008; Sagarra & Alba, 2006; Sarigoban & Basibek, 2012; Walters & Bozkurt, 2009), the relationship
between strategy use and learner-related variables (e.g., Catalan, 2003; Celik & Toptas, 2010; Gu, 2002; Uster,
2008), the relations between strategy use and learning outcomes or success (e.g., Gu & Johnson, 1996; Kojic-Sabo
& Lightbown, 1999; Sanaoui, 1995), and the comparison of perceived usefulness and frequency of use regarding
VLS (e.g., Fan, 2003; Schmitt, 1997; Wu, 2005). Among the last group of studies, Schmitt’s (1997) survey study
on the strategy use of 600 EFL learners investigated the VLS found useful by the learners and the ones used for
vocabulary development. The study found that the learners did not employ some certain strategies despite finding
them effective. Accordingly, the study recommended that strategy training might be beneficial for language
learners to try using various strategies. Similarly, Fan (2003) explored any potential discrepancies between
perceived usefulness of VLS and students’ frequency of use. The study revealed a disparity between the VLS
found useful by L2 learners and the ones used regularly. The present study included a similar dimension by
investigating the importance attached to the use of VLS by students and to the instruction of these strategies by
teachers along with students’ actual use and teachers’ actual instruction of these strategies.

When the literature is reviewed, it is also seen that a variety of studies have been conducted on different groups
of vocabulary learning strategies and their instruction (e.g., Akin & Seferoglu, 2004; Atay & Ozbulgan, 2007,
Kobayashi & Little, 2018; Mizumoto & Takeuchi, 2009; Rasekh & Ranjbary, 2003). Atay and Ozbulgan (2007)
carried out an experimental study in relation to strategy instruction and focused specifically on memory strategies.
They investigated the way training on memory strategies and contextual learning influenced the ESP vocabulary
development of Turkish EFL learners. The results revealed that the treatment group that received the
aforementioned training outperformed the control group that focused only on contextual learning. In a similar vein,
Rasekh and Ranjbary (2003) carried out an experimental study which lasted ten weeks. The study sought for the
influence of explicit strategy training on metacognitive strategies and unearthed the significant contribution of
strategy training to EFL learners’ lexical development. Likewise, Mizumoto and Takeuchi (2009) explored the
impact of cognitive and metacognitive strategy training on vocabulary development. Therefore, they conducted an
experimental study with university level Japanese EFL learners. The study found that the learners in the
experimental group that were exposed to strategy instruction outperformed the control group in the post-test on
vocabulary. The researchers underlined that strategy training promoted the development of students’ strategy
repertoire and frequency of strategy use.

Although strategy training has been one of the major concerns of researchers in VLS research, no studies
incorporating teachers’ perceptions of VLS instruction into the scope of the research and evaluating student
perceptions along with teacher perceptions were encountered in the literature at the time of data collection. Lai
(2005) included teacher beliefs in a descriptive study on strategy instruction, explored Taiwanese EFL teachers’
instruction of VLS together with their awareness of and beliefs about the strategies, concluded that teachers were
aware of various VLS, and detected positive correlations between teachers’ beliefs about VLS and their instruction
of the strategies. However, the scope of that study was restricted with teacher perspectives. Unlike previous
research, this study sought to investigate how vocabulary learning strategies are addressed by both students and
teachers by placing a particular emphasis on strategy instruction. Before starting a more systematic strategy
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training, it would be more reasonable to investigate the current situation including both student and teacher
perspectives.

The present study set out to pave the way for more systematic, organized and well-planned strategy training
studies on vocabulary learning strategies by depicting the current situation about strategy instruction. Therefore,
the aim of this study was to compare perceived importance, use and instruction of vocabulary learning strategies
from students’ and teachers’ points of view. The study addressed the following research questions:

1. Isthere asignificant difference between the strategy use of students attaching a higher and lower level
of importance to VLS?

2. Is there a significant difference between the strategy instruction of teachers attaching a higher and
lower level of importance to VLS?

3. Isthere a significant difference between the levels of importance attributed to the use and instruction
of VLS by the students and teachers?

4. s there a significant difference between the students’ frequency of strategy use and the teachers’
frequency of strategy instruction?

Method

Setting and Participants

For the current study, a research group involving 9th grade students and teachers of English was determined
via purposeful sampling. In this study, it was deemed necessary to carry out the research on students and teachers
of schools that place a high emphasis on English language teaching. While determining the specific schools,
general characteristics of the schools were taken into account, and ten Anatolian high schools that have a deep-
rooted background in terms of English language teaching were specifically chosen. After getting permission for
conducting the research from the provincial directorate of national education, two classes were chosen randomly
in each of these ten schools. Attention was paid to these two classes’ having different English language teachers
in order for the classes to better represent the 9th graders in a school. At the time of data collection, there were a
total of 71 English language teachers in these ten schools, and 56 of these teachers (39 female, 17 male) voluntarily
took part in the study. Demographic information about the participant teachers is provided in Table 1.

Table 1. Demographics of Participant Teachers

Variables n
Age

30-39 years 14

40-49 years 34

50 years and more 8
Gender

Female 39

Male 17
Major

English Language Teaching 42

English Language and Literature 5

Translation and Interpreting Studies 2

English Linguistics 2

Other 5
Graduation Degree

BA 50

MA 5

PhD 1
Teaching Experience

6-10 years 3

11-15 years 13

16 years and more 40
VLS training

Received 37

Not received 19
Total 56
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To determine the participant students, the two classes chosen randomly in these ten schools were taken as a
basis. A total of 548 students participated in the study. Demographic information about participant students is
illustrated in Table 2. The schools of the participant students are symbolized with numbers for confidentiality.

Table 2. Demographics of Participant Students

Variable n %
Gender
Female 323 58.9
Male 225 41.1
School
School 1 55 10
School 2 59 10.8
School 3 55 10
School 4 51 9.3
School 5 66 12
School 6 58 10.6
School 7 55 10
School 8 53 9.7
School 9 39 7.1
School 10 57 10.4
Total 548 100

Data Collection Tool

Two types of questionnaires were used in search of a general picture about 9" grade students’ and English
language teachers’ perceptions and practices regarding the use and instruction of VLS. A student questionnaire
was formed first according to Schmitt’s (1997) taxonomy of vocabulary learning strategies involving a total of 58
strategies (14 for discovery and 44 for consolidation). As stated previously, Schmitt’s taxonomy of VLS involves
five strategy groups: determination strategies (9 items), social strategies (8 items), memory strategies (27 items),
cognitive strategies (9 items) and metacognitive strategies (5 items). While forming the student questionnaire,
Catalan’s (2003) questionnaire of vocabulary learning strategies, which was designed based on Schmitt’s
taxonomy, was largely made use of. Permission for the use of the taxonomy and the questionnaire was obtained
from both researchers through e-mail. While translating the questionnaire into Turkish, certain changes were made
on some items in terms of wording, explanations and examples.

Apart from the changes in the expressions, another modification was made on scaling. While the respondents
of the questionnaire indicated whether they used each strategy or not with “Yes” or “No” in Schmitt’s (1997) study
and by marking the strategies employed with a cross in Catalan’s (2003), five-point likert scales were utilized in
the present study so that a wider range of responses could be elicited from the participants. Rating scales such as
likert scales are found beneficial for researchers as they provide the opportunity to reach a variety of responses
with more subtlety (Cohen, Manion, & Morrison, 2007). In this study, two types of five-point likert scales
indicating the level of importance (1: not important at all, 2: somewhat important, 3: important, 4: quite important,
5: extremely important) and the level of application (1: never apply it, 2: rarely apply it, 3: sometimes apply it, 4:
usually apply it, 5: always apply it) of vocabulary learning strategies were used. Since the respondents were going
to indicate how important they find the use of each strategy and to what extent they think they apply it during
vocabulary learning strategies, the items were provided accordingly. The layout of the questionnaire was also
adjusted according to these scales. In order to clarify the way the two scales were to be filled out, explanatory
information was added to the introduction part and the scales were placed at the right and left sides of the items so
that the respondents would follow each item with ease and indicate the level of importance and the level of
application without interruption.

As for the teacher questionnaire on vocabulary learning strategies, the student questionnaire was taken as a
basis while forming this questionnaire. The teacher questionnaire was administered in English; however, the
changes about wording, explanations and examples were reflected on this questionnaire as well. As the purpose
was to compare student and teacher perceptions and practices, special attention was paid to the equivalence of the
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student and teacher questionnaires. Therefore, the same examples and explanations were used in the items of both
questionnaires. Yet, since the teachers’ perceptions regarding the instruction of each vocabulary learning strategy
were sought for, wording was changed accordingly, and teachers were asked to what extent they find important
teaching and creating awareness of each strategy and to what extent they think they implement the instruction of
these strategies in their classes. After the two questionnaires were formed, expert opinion was received from
academics with a PhD in English language teaching and Turkish language teaching for the equivalence of the
resulting teacher and student questionnaires as well as the equivalence of English and Turkish versions. Experts
were also provided with Schmitt’s (1997) taxonomy of VLS and Catalan’s (2003) questionnaire so that they would
evaluate the modifications made on the questionnaires. Based on the feedback received from the experts, the
necessary changes and corrections were made on both forms. After this process, Turkish version of the
questionnaire prepared for students was translated back into English by a native speaker of English who has
advanced speaking skills in Turkish and has been teaching English in Turkey for many years. As a result of the
feedback acquired through back translation, some minor changes were made on the student form. Then, student
and teacher forms were compared and checked for equivalence for the last time. By this way, the final forms of
the questionnaires were constructed.

Data Collection

Data were gathered from students and teachers on a voluntary basis. The questionnaire was applied to students
during class time in each school. Students were asked to pay particular attention to filling out both of the two
scales, level of importance and level of application, for each item. The administration of the student questionnaire
lasted approximately 30-35 minutes. As for the teacher questionnaire, it was administered to all volunteer English
language teachers in these ten schools. The teacher questionnaire was administered to small groups of teachers
successively in each school. It took about 25-30 minutes to administer each teacher questionnaire.

Data Analysis

The quantitative data were subjected to statistical analysis using two statistical software packages: LISREL
and SPSS. As stated previously, VLS questionnaires used in this study are based on Schmitt’s (1997) taxonomy
of VLS. In addition to the distinction of discovery and consolidation strategies, Schmitt divided the vocabulary
learning strategies into five categories. In this process, he grounded these categories on the groups of social
strategies, memory strategies, cognitive strategies and metacognitive strategies in Oxford’s (1990) taxonomy of
language learning strategies and added determination strategies as a fifth group of VLS. However, the resulting
categories were not validated through factor analysis. In order to see whether these categories occur statistically
in the present research study, confirmatory factor analysis (CFA) was conducted using LISREL. The five-factor
structure of Schmitt’s taxonomy, which was taken as a basis for the questionnaires, was tested using CFA.
Following an assumption check, the data gathered from students were subjected to a CFA. After the confirmation
of the factor structure, the subscales were also checked for internal consistency reliability. To do this, the results
obtained from the level of importance and application scales were checked in a row. Based on the level of
importance scale, Cronbach’s alpha coefficients were calculated for each strategy group as follows: DET = .70;
SOC = .75; MEM = .90; COG = .83; MET = .53. The values were a bit lower based on the level of application
scale. A reliability coefficient of .70 or greater is generally found adequate for the reliability of test scores (George
& Mallery, 2016). Therefore, alpha values of the abovementioned four subscales can be considered as acceptable.
As for the subscale of metacognitive strategies, the alpha coefficient was calculated as .53 for this subscale, which
may have partly resulted from its consisting of only five items. However, this value increased to .61 in the case
that the 57th item in the questionnaire was omitted. Nevertheless, the relevant item was not eliminated as it was
thought that the item can yield different results with different samples.

Then, answers were sought for the research questions. For this purpose, higher and lower levels of importance
were initially determined for the students by using mean values and standard deviations. For each subscale, higher
level of importance was defined as the rounded form of the mean plus one standard deviation and above, and lower
level of importance was defined as the rounded form of the mean minus one standard deviation and below. By this
way, two groups of students attributing a higher and lower level of importance to the use of VLS were determined.
For each subscale, the values used for the identification of these two groups are presented in Table 3.
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Table 3. Identification of Higher and Lower Levels of Importance for Students

Subscale M SD Higher Level Lower Level
Determination Strategies 31.62 5.85 37 and above 26 and below
Social Strategies 27.40 6.06 33 and above 21 and below
Memory Strategies 92.27 17.96 110 and above 74 and below
Cognitive Strategies 33.63 7.31 41 and above 26 and below
Metacognitive Strategies 17.36 3.78 21 and above 14 and below

By using the values in Table 3, the two groups of students attaching a higher and lower level of importance to
the use of VLS were determined and coded as upper group and lower group respectively. Then, for each subscale,
an independent samples t-test was conducted to determine whether the application scores of the students attaching
a higher and lower level of importance to the use of strategies significantly differ from each other. The same
procedure for determining higher and lower levels of importance was followed for teachers. As in the identification
of these levels for students, means and standard deviations were calculated and used for this purpose. In each
subscale, higher level of importance was defined as the rounded form of the mean plus one standard deviation and
above while low level of importance was defined as the rounded form of the mean minus one standard deviation
and below. Accordingly, the two groups of teachers giving a higher and lower level of importance to the instruction
of VLS were identified and coded as upper group and lower group. For each subscale, the values used in the
identification process of these groups are shown in Table 4.

Table 4. Identification of Higher and Lower Levels of Importance for Teachers

Subscale M SD Higher Level Lower Level
Determination Strategies 30.79 4.67 35 and above 26 and below
Social Strategies 26.11 4.02 30 and above 22 and below
Memory Strategies 98.04 15.13 113 and above 83 and below
Cognitive Strategies 30.96 5.96 37 and above 25 and below
Metacognitive Strategies 18.18 4.03 22 and above 14 and below

The values illustrated in Table 4 were taken as a basis for comparing the VLS instruction of the teachers in the
upper and lower groups. However, for teachers, it was not possible to carry out t-test as the sizes of upper and
lower groups, namely the teachers ascribing a higher and lower level of importance to the instruction of VLS, were
not sufficient for performing t-test based on a principle requiring a group size of at least 30 (Ravid, 2011).
Therefore, a Mann-Whitney U test was used to compare VLS instruction of upper and lower groups. Lastly, an
independent samples t-test was performed to test whether the levels of importance attributed to the use and
instruction of VLS by students and teachers significantly differ from each other and whether there is a difference
between these two groups’ frequencies of VLS use and instruction. The five subscales within the student and
teacher questionnaires of VLS were taken as a basis for all calculations since it would not be meaningful to
calculate and interpret total scores with VLS. In addition, the significance level was set at p<0.05 for all the
statistical analyses.

Findings
The Comparison of Strategy Use of Students Attaching a Higher and Lower Level of Importance to VLS

The aim of the first research question was to discover any significant differences between the strategy use of
students attaching a higher and lower level of importance to VLS. After the identification of upper and lower
groups, the application means of the students in these groups were compared through an independent samples t-
test. The results are presented in Table 5 for the subscales of determination strategies, social strategies, memory
strategies, cognitive strategies and metacognitive strategies respectively.
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Table 5. The Differences between Application Means of the Students Attaching a Higher and Lower Level of
Importance to VLS

Upper Group Lower Group
Subscale
n M SD n M SD df t p n?

DET 117 34.12 4.86 107 23.45 491 222 16.335 .000 546
SOC 122 25.77 5.61 90 16.11 418 209.970 13.616 .000 469
MEM 101 96.43 17.51 93 57.61 10.26 163.725 19.010 .000 .653
COG 111 3341 7.63 94 19.71 5.83 201.019 14557 .000 511
MET 115 16.65 4.11 124 11.54 2.73 195964 11.235 .000 .348

As is clear from Table 5, regarding the determination strategies, the difference between the application means
of students in the upper and lower groups was statistically significant with a large effect size, t(222)=16.335,
p=.000, n?=.546. Therefore, it was revealed that the students giving a higher level of importance to determination
strategies had a higher mean score on the application of these strategies (M=34.12) compared to the application
mean score of the students attaching a lower level of importance to determination strategies (M=23.45). Similarly,
there was a statistically significant difference between application means of the students attributing a higher and
lower level of importance to social strategies, which was evident with a large effect size, 1(209.970)=13.616,
p=.000, 11?=.469. Hence, it was found that the application mean of the students attaching a higher level of
importance to social strategies (M=25.77) was higher than that of the students placing a lower level of importance
on these strategies (M=16.11). As for memory strategies, a statistically significant difference showing a large effect
size was similarly present between the application means of students in the upper and lower groups,
t(163.725)=19.010, p=.000, n?=.653. Consequently, it can be pointed out that the application mean of the students
ascribing a higher level of importance to memory strategies (M=96.43) was higher than that of the students giving
a lower level of importance to these strategies (M=57.61). For cognitive strategies, the difference between the
application means of upper and lower groups was statistically significant with a large effect size too,
t(201.019)=14.557, p=.000, n?=.511. Thus, it can be noted that the students attaching a higher level of importance
to cognitive strategies had a higher application mean (M=33.41) compared to application mean score of the
students attaching a lower level of importance to these strategies (M=19.71). Lastly, for metacognitive strategies,
a statistically significant difference with a large effect size was found between the application means of students
giving a higher and lower level of importance to metacognitive strategies, t(195.964)=11.235, p=.000, n?=.348.
Therefore, it can be concluded that the application mean of the students ascribing a higher level of importance to
metacognitive strategies (M=16.65) was higher than that of the students giving a lower a level of importance to
these strategies (M=11.54). In sum, the results of the independent samples t-test performed on all five subscales
indicated a statistically significant difference with a large effect size. Hence, for each subscale, it was concluded
that the students attaching a higher level of importance to the use of VLS had a higher mean score on the application
of these strategies compared to those attributing a lower level of importance to the use of the relevant strategies.

The Comparison of Strategy Instruction of Teachers Attaching a Higher and Lower Level of Importance
to VLS

The second research question set out to determine any significant differences between the frequency of strategy
instruction of teachers attaching a higher and lower level of importance to VLS. After the identification of upper
and lower groups for teachers, the application mean scores of these two groups were compared. As the non-
parametric equivalent of independent samples t-test, a Mann-Whitney U test was carried out for each subscale.
The results are provided for the subscales of determination strategies, social strategies, memory strategies,
cognitive strategies and metacognitive strategies in Table 6.
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Table 6. The Differences between Application Mean Ranks of the Teachers Attaching a Higher and Lower Level
of Importance to the Instruction of VLS

Upper Group Lower Group
Subscale Mean Sum of Mean Sum of
n Rank Ranks n Rank Ranks U p

DET 14 16.46 230.50 9 5.06 45.50 .500 .000
SOoC 11 15.77 173.50 11 7.23 79.50 13.500 .002
MEM 9 14.00 126.00 10 6.40 64.00 9.000 .003
COG 13 17.92 233.00 11 6.09 67.00 1.000 .000
MET 11 16.86 185.50 11 6.14 67.50 1.500 .000

As demonstrated in Table 6, a statistically significant difference was present between the application mean
ranks of the teachers in the upper and lower groups, U=.500, p=.000. When the teachers’ mean ranks were
evaluated, it was seen that the application mean rank of the teachers attaching a higher level of importance to the
instruction of determination strategies (mean rank=16.46) was higher than that of the teachers placing a lower
level of importance on the instruction of these strategies (mean rank=5.06). Social strategies constituted the second
strategy group for the comparison of the application mean ranks of teachers. The difference between the application
mean ranks of the teachers was also statistically significant in this strategy group, U=13.500, p=.002. Through the
evaluation of the application mean ranks of the teachers, it was found that the teachers attributing a higher level of
importance to the instruction of social strategies had a higher mean rank on the application of their instruction
(mean rank=15.77) compared to the application mean rank of the teachers placing a lower level of importance on
it (mean rank=7.23). As for memory strategies, a statistically significant difference was also revealed between the
application mean ranks of the teachers in the upper and lower groups, U=9.000, p=.003. When the mean ranks of
these two groups of teachers were examined, it was seen that the mean rank of the teachers placing a higher level
of importance on the application of the instruction of memory strategies (mean rank=14.00) was higher than that
of the teachers giving a lower level of importance to their instruction (mean rank=6.40). Similarly, a statistically
significant difference existed between the application mean ranks of the teachers placing a higher and lower level
of importance on the instruction of cognitive strategies, U=1.000, p=.000. Through the evaluation of the
application mean ranks of these two groups of teachers, it was revealed that the mean rank of the teachers attaching
a higher level of importance to the instruction of cognitive strategies (mean rank=17.92) was higher than that of
the teachers placing a lower level of importance on their instruction (mean rank=6.09). Finally, the difference
between application mean ranks of the teachers in the upper and lower groups in relation to metacognitive
strategies was also statistically significant, U=1.500, p=.000. When these two groups of teachers’ mean ranks of
application were examined, it was seen that the mean rank of the teachers attaching a higher level of importance
to the instruction of metacognitive strategies (mean rank=16.86) was higher than that of the teachers placing a
lower level of importance on their instruction (mean rank=6.14). To conclude, the results of the Mann-Whitney U
test demonstrated a statistically significant difference between the application mean ranks of the teachers in the
upper and lower groups under each strategy group. The test results indicated that teachers attributing a higher level
of importance to the instruction of VLS under each strategy group had a higher mean rank on the instruction of
the relevant strategies compared to those attaching a lower level of importance to the instruction of these strategies.

The Comparison of the Levels of Importance Attributed to the Use and Instruction of VLS by the
Students and Teachers

The third research question aimed to reveal whether there was a significant difference between the levels of
importance ascribed to the use and instruction of VLS by the students and teachers. To do this, an independent
samples t-test was performed for each strategy group. The results are provided for the subscales of determination
strategies, social strategies, memory strategies, cognitive strategies and metacognitive strategies in Table 7.
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Table 7. The Differences between the Levels of Importance Attributed to the Use and Instruction of VLS by the
Students and Teachers

Student Teacher

Subscale

n M SD n M SD df t p n?
DET 548 31.62 5.85 56 30.79 4.67 602 1.038 .300 -
sSOC 548 27.4 6.06 56 26.11 4.02 83.038 2.164 .033  .008
MEM 548 92,27  17.96 56 98.04 15.13 602 2.318 .021  .009
COG 548 33.63 7.31 56 30.96 5.96 602 2.636 009 011
MET 548 17.36 3.78 56 18.18 4.03 602 1.534 126 -

As can be seen in Table 7, the difference between students’ and teachers’ mean scores on the subscale of
determination strategies was not statistically significant, t(602)=1.038, p=.300. A statistically significant
difference was found between the mean scores of students and teachers on the subscale of social strategies,
t(83.038)=2.164, p=.033, n2=.008. However, the aforementioned difference was not found remarkable in practical
terms as the effect size was small. As for the group of memory strategies, a statistically significant difference also
existed between students’ and teachers’ mean scores on this subscale, t(602)=2.318, p=.021, n?=.009. Yet, this
difference was not regarded as considerable in practice since the effect size was small. When it comes to cognitive
strategies, the mean score of the students on this subscale differed statistically significantly from that of the
teachers, 1(602)=2.636, p=.009, n?=.011. However, as the effect size was small, the relevant difference was not
acknowledged to be remarkable in practical terms. Lastly, the difference between the mean scores of students and
teachers on metacognitive strategies was not statistically significant either, t(602)=1.534, p=.126. To sum up, as a
result of the independent samples t-test conducted for all five subscales, no statistically significant difference was
detected between students’ and teachers’ mean scores on the subscales of determination strategies and
metacognitive strategies. As for the subscales of social strategies, memory strategies and cognitive strategies, there
was a statistically significant difference between students’ and teachers’ mean scores; however, as the effect size
was small for these subscales, the aforementioned difference was not considered to be remarkable in practical
terms.

The Comparison of the Students’ Frequency of Strategy Use and the Teachers’ Frequency of Strategy
Instruction

The fourth research question aimed to find out whether there was a significant difference between the students’
frequency of strategy use and the teachers’ frequency of strategy instruction. The data gathered from both students
and teachers via the application scale were normally distributed and the group sizes were above 30. Therefore, it
was deemed appropriate to compare the students’ and teachers’ application levels via independent samples t-test
as in the comparison of the levels of importance. The t-test results related to the subscales of determination
strategies, social strategies, memory strategies, cognitive strategies and metacognitive strategies are provided in
Table 8.

Table 8. The Differences between the Students’ Frequency Strategy Use and the Teachers’ Frequency of Strategy
Instruction

Student Teacher
Subscale
n M SD n M SD df t p n?

DET 548 28.65 5.77 56 32.02 4.90 71568  4.818 .000 .037
{e]e 548 21.67 5.55 56 25.98 4,94 602 5.591 .000 .049
MEM 548 77.77 17.65 56 97.71 15.74 602 8.134 .000 .099
COG 548 27.12 7.80 56 30.66 6.17 74195 3.979 .000 .026
MET 548 14.34 3.65 56 17.86 3.85 602 6.820 .000 .071

As displayed in Table 8, there was a statistically significant difference between students’ and teachers’ mean
scores on the subscale of determination strategies with a medium effect size, t(71.568)=4.818, p=.000, n?=.037.
Accordingly, it was seen that the mean score of the teachers on the subscale of determinations strategies (M=32.02)
was significantly higher than that of the students (M=28.65). A statistically significant difference with a medium
effect size also existed between the mean scores of students and teachers on the subscale of social strategies,
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t(602)=5.591, p=.000, n2=.049. Therefore, it was found that the teachers had a significantly higher mean score on
social strategies (M=25.98) compared to the students’ mean score on this strategy group (M=21.67). As for the
third group of strategies, the difference between students’ and teachers’ mean scores on the subscale of memory
strategies was also statistically significant with a large effect size, t(602)=8.134, p=.000, n2=.099. Thus, it was
seen that the teachers’ mean score on memory strategies (M=97.71) was significantly higher than that of the
students (M=77.77). There was a statistically significant difference between the groups’ mean scores on the
subscale of cognitive strategies too, t(74.195)=3.979, p=.000, n?=.026. Yet, the aforementioned difference was not
found remarkable in practice as the effect size was small. Finally, the t-test results indicated a statistically
significant difference with a medium effect size between the mean scores of students and teachers on the subscale
of metacognitive strategies, t(602)=6.820, p=.000, n?=.071. Accordingly, it was found that the teachers had a
significantly higher mean score on metacognitive strategies (M=17.86) compared to the students’ mean score on
this subscale (M=14.34). In sum, the results of the independent samples t-test indicated a statistically significant
difference between students’ and teachers’ application mean scores on memory strategies with a large effect size.
As for determination strategies, social strategies and metacognitive strategies, a statistically significant difference
was detected between students’ and teachers’ application mean scores on these three subscales with a medium
effect size. Although a statistically significant difference was ascertained on the subscale of cognitive strategies as
well, this difference was not found considerable in practice as the effect size was small. Hence, the teachers’
application mean scores were significantly higher than those of the students for all strategy groups except for
cognitive strategies.

Discussion and Conclusion

As the two integral parties of the teaching-learning process, students and teachers jointly shape and manage
the process of language learning. Constituting one of the most crucial and challenging aspects of foreign language
learning, vocabulary acquisition requires special attention from both students and teachers. Therefore, evaluating
VLS utilized by language learners to foster vocabulary acquisition from the perspectives of both students and
teachers might provide better insights into the importance and application of these tools. For this purpose, the
present study investigated and compared student and teacher perceptions and practices in relation to the use and
instruction of VLS.

Departing from the fact that language learners are mostly aware of the prominence of vocabulary knowledge
for effective communication in a second language (Read, 2004), the study initially sought to reveal whether the
importance attached to the VLS reflected on students’ use of those strategies for language learning. The results
indicated that the students attributing a higher level of importance to the use of VLS under each strategy group
had a higher mean score on the application of these strategies compared to those giving a lower level of importance
to the use of the relevant strategies. Therefore, this finding leads us to the fact that the students that attach a higher
level of importance to the use of VLS have a significantly higher level of application regarding these strategies.
This means that if the students attach a higher level of importance to the use of specific groups of VLS, they use
them more for lexical development. This finding is congruent with the result reached by Fan (1999, cited in Fan,
2003) in a study investigating students’ beliefs and strategy use, which indicated that language learners’ beliefs in
the importance of specific strategies foster and increase the use of those strategies. Indeed, learner beliefs are one
of the individual learner differences that affect the learners’ use of learning strategies together with the situational
factors (Ellis, 1994). Therefore, if the students’ beliefs in the importance of various VLS can be promoted, their
implementation of a diverse range of strategies might be facilitated. Raising the learners’ awareness of a wide
variety of strategies might enable them to discover new strategies and use these strategies for their own lexical
development.

As highlighted by Nunan (1995), we cannot expect students to automatically choose their own ways of learning.
Hence, teachers have a crucial role in introducing and creating awareness of various VLS in order for students to
realize the benefits of different strategies and apply them in their vocabulary learning process, which justifies the
rationale behind this study. Thus, the present study also tested whether the strategy instruction frequency of the
teachers who give a higher level of importance to VLS differed significantly from that of the teachers who attach
a lower level of importance to VLS. The study found a significant difference between the application mean ranks
of these two groups of teachers in each group of VLS. The results demonstrated that the teachers attaching a higher
level of importance to the instruction of VLS under each strategy group had a higher mean rank on the instruction
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of these strategies compared to those attributing a lower level of importance to the instruction of relevant strategies.
This leads us to the conclusion that if the teachers attach a higher level of importance to the instruction of VLS,
they teach or create awareness of the strategies to a larger extent. This finding is quite in line with those attained
in Lai’s (2005) study in which positive correlations were detected between teachers’ beliefs in the effectiveness of
VLS and their instructional practices regarding the strategies. The results of the current study also coincide with
those of Sen’s (2009) study in which EFL teachers’ perceptions of LLS were compared with students’ use of
strategies, and it was ascertained that if the teachers are conscious of LLS, believe in their usefulness and find
them practical, they employ them to a larger extent in their classes. In the present study, the consistency between
the teachers’ perceptions regarding the importance of VLS instruction and the teaching practices related to the
strategies indicate that teachers’ positive attitudes towards the instruction of VLS seem to reflect on their actual
instruction of VLS. The fact that the teachers that attach a higher level of importance to the instruction of different
groups of VLS teach those strategies to a larger extent justifies the need for raising the teachers’ awareness of a
variety of VLS before starting a systematic strategy training program because teachers might be convinced of the
importance of various strategies and transfer these to their strategy instruction by this way. In this respect, it might
be more beneficial if the teachers try to learn different strategies and do not limit strategy instruction with the VLS
they personally find useful so that the students might get exposed to a wide variety of VLS.

As well as evaluating students’ frequency of strategy use and teachers’ frequency of strategy instruction in
relation to the levels of importance attached to VLS, the present study also set out to compare student and teacher
perspectives. To this end, the study sought to test whether there was a significant difference between the levels of
importance attached to the use and instruction of VLS by the students and teachers. The results did not indicate a
statistically significant difference between students’ and teachers’ mean scores on the subscales of determination
strategies and metacognitive strategies. As for the subscales of social strategies, memory strategies and cognitive
strategies, a statistically significant difference was detected between students’ and teachers’ importance mean
scores on these subscales; however, as the effect size was small for all three subscales, the aforementioned
difference was not found remarkable in practical terms. The significance of this difference may have resulted from
the large sample size. Hence, the result that students and teachers have similar perspectives about the importance
of VLS use and instruction with remarkably positive attitudes and assumedly no statistically significant difference
between the levels of importance ascribed to them is quite promising as both parties are conscious of the crucial
role of VLS in lexical development. This finding was in line with previous research on language learning strategies
which indicated that teachers attribute great importance to strategies and that the ones frequently used by students
are generally congruent with the ones the teachers regard as quite important (Griffiths, 2007).

Since students and teachers similarly believed in the prominence of VLS use and instruction, they were
expected to reflect their ideas on their practices and actively implement VLS use and instruction. Thus, another
major dimension of the study involved the comparison of students’ frequency of strategy use and teachers’
frequency of strategy instruction. As a result, it was revealed that teachers had significantly higher mean scores on
determination strategies, social strategies, memory strategies and metacognitive strategies compared to the
students, but the difference between these two groups on cognitive strategies was not considerable in terms of
effect size. Hence, it can be concluded that teachers’ frequency of strategy instruction was significantly higher
than students’ frequency of strategy use except for cognitive strategies. In other words, teachers reported teaching
and creating awareness of the strategies to a significantly larger extent compared to the students’ implementation
of the VLS under each strategy group except for cognitive strategies. The results of the present study coincide with
those of Sen’s (2007) study which indicated that teachers have a significantly higher frequency of LLS instruction
than the students’ frequency of LLS use. Hence, it can be pointed out that a disparity might come out between
student and teacher practices regarding LLS and VLS as a subgroup of LLS. Therefore, studies of strategy training
should take this problem into account. The exception regarding cognitive strategies which involve verbal repetition
of the word, written repetition, making and revising word lists, using flashcards, taking notes, revising vocabulary
sections in textbooks, listening to recordings and CDs of word lists, putting English labels on physical objects and
keeping a vocabulary notebook might stem from these strategies’ being appropriate for students and teachers to
implement together during class time. As most of these strategies might constitute an integral part of the vocabulary
learning-teaching process in class, frequencies regarding students’ strategy use and teachers’ strategy instruction
might not result in a big difference.
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The incongruity between student and teacher practices demonstrates that although a wide variety of strategies
were reported to be introduced and taught, this did not completely or properly reflect on students’ use of VLS.
Even though it was found through self-report data that various strategies were actively taught in English classes,
strategy instruction may not have been pursued as efficaciously as needed or it may not have turned out to be
effective enough to convince the learners of the usefulness of different kinds of strategies or to persuade them to
use these strategies for lexical development. As underlined by Nation (2001), “...it is certainly not sufficient to
demonstrate and explain a strategy to learners and then leave the rest to them.” (p. 223). Therefore, just introducing
strategies to the students might not yield favourable results in terms of strategy instruction. It is necessary for
teachers to spend considerable time on strategy training and help learners to gain more insight into various
strategies by focusing on both their benefits and implementation. The discrepancy between students’ and teachers’
practices may have resulted from students’ not making the necessary efforts to incorporate these strategies into
their vocabulary learning process as well. Hence, as a learner variable, VLS need to be ascribed a high level of
importance. They should be practiced by the students to a large extent in order for these strategies to be
automatically used during vocabulary learning. As learners’ achievements in language learning largely depend on
their own endeavours for making the most of the opportunities to learn (Oxford, 1990), success in vocabulary
development via the effective use of VLS would be possible only if the students fulfil their own responsibilities
and try to make good use of the strategies taught by the teachers. Otherwise, strategy training would not serve any
purpose. However, it is the teacher’s responsibility to guide the learners from the very beginning in order to help
them gain this independence and learn how to learn.

In sum, this study indicated that the students and teachers who ascribed a higher level of importance to VLS
used and taught them more frequently, which was a remarkably encouraging result. However, it seems that
difficulties are encountered in reflecting these positive attitudes on strategy use and instruction since a significant
difference was detected between student and teacher practices. In the light of all these findings, it can be concluded
that both students and teachers need to pay close attention to vocabulary learning strategies and their instruction.
In order for strategy training to achieve its purpose, it is essential to learn how to get rid of the problems related to
the disparity between student and teacher practices regarding strategy use and instruction. Therefore, students’ and
teachers’ joint endeavours are needed in order for successful strategy instruction and effective strategy use to come
true.

Based on the results of the present study, it should be pointed out that students’ general awareness of the
importance of VLS for lexical development may not entirely reflect on their implementation of these strategies.
Students might not manage independent learning and gain autonomy by themselves. Teachers’ crucial role in
promoting learner independence in terms of lexical development stands out at this point. In the present study, it
was found that although students believe in the prominence of VLS, they apply them to a limited extent. However,
it was also ascertained that if they attribute a higher level of importance to any group of strategies, they apply these
strategies to a larger extent. These findings indicate that students need to be guided and convinced of the
importance of various strategies so as to put them into practice. Therefore, certain steps need to be taken for
promoting students’ implementation of VLS. Hence, if such contextual factors as time constraints, intense
curriculum, and crowded classes hamper effective instruction of VLS, the necessary precautions might be taken
to eliminate these restrictions. Curriculum designers might try to include strategy training in regular English classes
as it would prove to be much more beneficial in the long-term. The constraints related to weekly course hours
might prevent the teachers from spending enough time on not only strategy training but also the other elements
involved in an English course; therefore, some certain steps might be taken to find a solution to this problem.
Moreover, if the teachers’ instruction of VLS does not entirely reflect on students’ application of these strategies
or if these strategies are not effectively taught, teachers might try to improve themselves more in terms of strategy
instruction. Strategy training might yield more favourable results if the instruction is carried out more
systematically. Therefore, teachers might attempt to learn how to teach VLS more effectively. In this regard, VLS
training courses might be incorporated into pre-service and in-service teacher training programs.

As the ultimate aim of the present study was to compare students’ perceptions of VLS with those of their
teachers, it was not possible to reach a large number of teachers. Therefore, further studies might be conducted by
reaching a larger number of teachers. The present study indicated a discrepancy between the students’
implementation of VLS and the teachers’ instruction of VLS although both groups acknowledged the importance
of VLS use and instruction. Therefore, the reasons for this disparity might be investigated through further research.
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As the present research is based on self-report data gathered from students and teachers through questionnaires,
further studies might be conducted by making use of other instruments such as think aloud protocols, diaries and
journals. Lastly, task-specific use and instruction of VLS might be explored as well through longitudinal studies.
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Introduction

The achievement levels of the countries in international student achievement researches are interpreted as the
achievement indicators of the education systems of the countries and bring intense discussions. In particular, the
PISA study puts pressure on governments and policymakers to make changes to their country's education systems
based on performance, as it is assumed that it measures the students’ ability to solve problems associated with
daily life rather than knowledge, in other words, it provides important information about how well students are
ready for their community's expectations (Giir, Celik and Ozoglu, 2012).

On the other hand, foreign investors also consider the results of international student achievement researches
in the labour market evaluation of the country they will invest (NESC, 2012). It is now attempted to establish a
relationship between educational outputs and economic outputs of countries based on PISA results, and even how
much increase in certain PISA scores can lead to a certain amount of increase in national gross national product
(GDP) is discussed (Hanushek and Woessmann, 2012; Woessmann, 2014). Therefore, when a country's position
in the ranking is low in PISA research results, the pressure to revise or reform the education system of that country
increases (Araujo, Saltelli and Schnepf, 2017).

Criticisms towards PISA have also increased over time. Since PISA deeply affected education systems, 100
academicians from different countries pointed out the negative effects of PISA rankings on education systems and
stated that many companies, especially for profit, were involved in PISA test development processes (Meyer et
al., 2014). This strengthens the views towards the commercialization of PISA research. Therefore, the linear
relationships between PISA results and economic growth degrade PISA study to a commercial enterprise, which
may lead to misinterpretation of the purpose of education (Araujo, Saltelli and Schnepf, 2017). On the other hand,
the effects of social, economic and cultural contexts on student achievement can be neglected in this type of
international achievement research and interpretation of the results, and therefore a uniform education approach is
emphasized (Trohler, 2013).

After announcing the results of the PISA, which such great meanings are attributed, the countries are comparing
their situation with other countries on one hand and, intense discussions and researches are made especially on the
reasons of decrease in ranking or points on the other hand. However, uncertainty as to whether the relationship
between achievement and factors associated with achievement is a correlation or a causal relationship also involves
the risk of shifting debates from a healthy background. For example, although a correlation appears to be exist
between PISA scores and GDP, the improvement in PISA scores will not necessarily lead to growth in GDP
(Araujo, Saltelli and Schnepf, 2017).

Considering all these criticisms, when international student achievement researches are evaluated within its
context, it also provides important information about the education systems of countries. It is assumed that the
differences in countries' international student achievement research studies are systematically related to the
organization and management of education systems (Woessmann, 2016). Educational production function
approach is generally used to determine the weight of factors affecting education (Ammermiiller, 2004). With this
approach, the effects of various inputs affecting student achievement can be determined. On the other hand, as a
common approach to understand what is behind the background of achievement, common patterns in education
systems of high performing countries are tried to be identified and their relationship with achievement is
investigated. However, other factors and cultural differences outside the education system can play an important
role in achievement. Therefore, it is very difficult to determine the factors that affect achievement or the causes of
low performance according to international achievement research results as a short cut, and requires a holistic
approach that takes into account all parameters and dimensions.

In this study, the background of the differences between countries in international student achievement
researches is reviewed and discussed on the basis of PISA studies and the main factors that countries should focus
on in order to improve their education systems are tried to be determined.

What Do the International Student Achievement Researches Say?

Since international achievement researches give ranking information about the results, the discussions within
the countries also revolve around the rankings, especially since the attention of the media focuses on rankings.
However, focusing on scores rather than rankings in international studies provides healthier information about
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countries' performance changes. Countries with statistically insignificant score differences in rankings, especially
in PISA studies, can be placed above or below each other (Woessman, 2016) and it can lead to inaccurate comfort
or anxiety only by focusing on rankings. Educational policy makers can turn to policies that they think will change
in the PISA rankings in the short term and the long-term effects of these policy changes cannot be adequately
evaluated (Giir, Celik and Ozoglu, 2012; Takayama, 2015).

On the other hand, the mean scores alone are insufficient for a healthy evaluation. Beyond the scores, student
ratios at the proficiency levels determined in each research area and the relationship between these ratio and the
OECD average can provide much more meaningful information and contribute to developing the right policy. In
all research areas, distribution of students in countries with approximately the same mean scores in these
proficiency levels may differ. In other words, achievement differences of students with low and high performance
provide more detailed information about those countries in the context of equality of education and equal
opportunities in education. Grouping by OECD average, country mean scores and country rankings alone do not
provide sufficient information. In order to evaluate this information in detail, the student ratios at proficiency levels
must be taken into consideration. On the other hand, comparing these differences with other countries can provide
an additional picture of the competitiveness of those countries. For example, although the country mean scores are
above the OECD average in some areas, the student ratios at the baseline and upper qualification levels may be
below the OECD average at those qualification levels (Hanushek, Peterson and Woessmann, 2013). On the other
hand, in the USA, white and Asian students perform above OECD average in PISA researches while African-
American and Latin students perform below average (Darling-Hammond, 2014).

Similar findings in different social and cultural contexts apply to different countries (NESC, 2012). For
example, according to PISA 2018 results, the performance difference between the socioeconomic level and gender
groups in B-S-J-Z (China), Singapore and Macao (China), which rank in the top three in the list of reading literacy
are given in Figure 1 (OECD, 2019).
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Figure 1. Change of PISA 2018 Reading Literacy Performance in Socioeconomic and Gender Groups of B-S-
J-Z (China), Singapore and Macau (China)

As seen in Figure 1, the distribution of the performances of the top three countries in reading skills by gender
and socioeconomic level is quite different. The difference between the mean scores of the students in terms of
socioeconomic level at the highest level and the students at the lowest level is calculated as 81.47 in B-S-J-Z
(China) and is close to the OECD average (88.39). In Singapore, where there is no significant difference between
B-S-J-Z (China), this average is quite high (101.99). Macau (China), which ranks third in terms of performance,
is one of the countries where socioeconomic level has the lowest impact on student performance with 2%
comparing the OECD Average of 12%. The average score difference between the two groups in this region is quite
low (29.67). The distribution of the proficiency levels in reading literacy is given in Figure 2 for these countries
(OECD, 2019).
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As seen in Figure 2, there are also significant differences in the distribution of students in the proficiency levels
of the three countries that are in the top rank in the reading literacy. The ratio of students at the 6th level, which is
the highest level of proficiency, is quite higher in Singapore than in other countries. Despite this, it is seen that
student ratios at 1st, 3rd and 4th levels are low compared to B-S-J-Z (China). Among the countries with the same
performance levels, B-S-J-Z (China) stands out with lesser ratio of students at lower levels while Singapore stands
out with the higher ratio of students at the higher levels of qualification (level 5 and 6).

Therefore, in PISA studies, interpretations based on country rankings or mean scores should be made
restrainedly and detailed analyses should be conducted from macro to micro levels.
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Figure 2. Distribution of PISA 2018 Reading Literacy Performances into Proficiency Levels in B-S-J-Z
(China), Singapore and Macao (China)

The Relationship between International Student Achievement Research and Quality of Educational
Systems

A good educational system must also meet important criteria outside the areas that international student
achievement researches focus on (Sahlberg, 2011). If international student achievement research is the only
indicator of whether education is successful or not, concerns are expressed that the focus will be only on these
tests in education systems, education will weaken over time in other courses and ultimately the curriculum will
narrow (Adams, 2003; Darling-Hammond, 2014; Goldstein, 2004; NESC, 2012; Prais, 2003). In particular, the
linear relationships between PISA results and economic growth degrade PISA study to a commercial enterprise
and thus may misinterpret the purpose of education (Araujo, Saltelli and Schnepf, 2017).

One of the most frequently expressed criticisms against PISA is to ignore the impact of historical, social,
economic and cultural contexts on student achievement in the research and highlight a uniform educational
approach (Trohler, 2013). It is stated that PISA does not provide sufficient evidence about causal relationships and
that the policy recommendations presented in the result reports should be carefully evaluated before these
relationships are established (Harris and Zhao; 2015). In this context, it is of great importance for the healthy
development of education systems, to reduce the pressure to consider the results of international research as a sole
indicator for the performance of educational systems and the risks of developing inaccurate policies, whose validity
is discussed in terms of scale, sample, cultural differences and inclusiveness,. Consequently, the construction of
national evaluation mechanisms that take into account the entire education system will provide an opportunity to
use international achievement researches as secondary instruments, not the main ones, for the evaluation of
education systems. National monitoring studies will also provide additional findings in terms of explaining and
interpreting the results of international researches.

International studies carry out student achievement monitoring researches in different fields and at different
periods and on different groups of students. For example, TIMSS focuses on curriculum-oriented student
achievement research at 4th and 8th grade levels in four-year periods, while PISA focuses on the ability to solve
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problems related to daily life based on the information learned by 15-year-old students in three-year periods.
Correlation between different international studies can provide an opportunity to increase the number of options
in instruments that countries can use to evaluate the outputs of education systems and to monitor educational
outcomes and student achievement in different areas. In this manner, Hanushek and Woessmann (2015) found
quite high correlations of 0.944 in mathematics and 0.930 in science, in the study in which they analysed the
relationship between PISA 2012 and TIMSS 2011 results. This result shows that although the context and aim are
different in international comparisons, test designs and item contents are of secondary importance (Woessmann,
2016). The fact that the high school types which have higher base scores in high school entrance exam including
only multiple-choice items in Turkey, have also higher mean scores in PISA also confirms the aforementioned
facts (MoNE, 2019). On the other hand, national monitoring studies provide richer feedback on curriculum-based
deficiencies and improvements as countries use their curricula as resources. It is also possible to evaluate the
criteria used by countries in educational quality assurance systems for national monitoring studies (DFID, 2011).
These features show the importance of the national monitoring studies as the main instrument in the policies to be
developed to improve educational processes.

The Relationship between International Student Achievement Research and Sociocultural Context

Researches on the background of achievement differences in international studies, cultural differences of
countries require attention in evaluating the results. Research results do not mean that schools or education systems
in countries with higher rankings are more effective than those in other countries (NESC, 2012). In researches,
detailed outputs are presented according to the academic achievement or literacy levels of the target student group
in the countries and the countries are ranked based on these outputs. However, the studies do not provide casual
conclusions about why the countries are in their order because of the fact that the descriptive design of the
researches prevent it (Takayama, 2015). However, correlational relations presented by the research might be
interpreted as causal relations. While a parameter that positively affects the outcome in one country does not have
an effect in another country, it may even have a negative effect on student achievement in another country.

Therefore, reforms that lead to success in one country may not lead to the same result in countries with different
cultural or social contexts (Sahlberg, 2011). For example, although school autonomy has a significant effect on
student achievement, this effect varies between countries; while this positive effect is quite high in developed and
higher performing countries in PISA, it has a negative effect in developing and low performing countries in PISA
(Woessmann, 2016). On the other hand, it is expressed that the cultural and social structure, in which students'
hard work, determination and perseverance and family involvement to education coexist greatly explain the high
performance of Asian countries such as South Korea (Araujo, Saltelli and Schnepf, 2017). On the other hand, it is
not possible to state that these features explain achievement in Scandinavian countries such as Finland.

In a comparative study of the PISA results for Germany and Finland, it has been shown that the same
characteristics may have different effects in the educational production function (Ammermiiller, 2004). In other
words, while mechanisms that activate cultural codes affect the results positively, conflicting mechanisms can also
affect negatively. Therefore, it should not be ignored that multiple factors are effective in the results and that each
of these factors can be affected by culture. Consequently, it is necessary to avoid inferences that the parameters
that are effective in the results of high performing countries should lead to achievement in other countries. To
avoid such risky implications, national monitoring research programs are very important, as we will see later.

Effects of Socioeconomic Background and School Tracking on the Achievement Differences

The impact of the socioeconomic background on the student achievement is generally addressed in the context
of school tracking in the education system (Ozer and Perc, 2020). Since there are different types of schools in
school systems in countries, students are tracked into different school types. The school tracking usually takes
place at the beginning of upper secondary school level. The student age at which the tracking is made, the number
of schools tracked and the scale of the curriculum differentiation in the tracked schools are examined in terms of
their effects on student achievement (Reichelt, Collischon and Eberl, 2019). These studies focus on whether school
tracking enhances the impact of out-of-school factors such as the socioeconomic status and educational levels of
families on the student achievement (Bol and Van de Werfhorst, 2013; Brunello, 2004; Hanushek and Woessmann,
2006; Marks, 2006; Ozer and Perc, 2020; Pekkarinen, Uusitalo and Pekkala, 2006; Reichelt, Collischon and Eberl,
2019; Roemer, 1998; Woessmann, 2009; Zimmer, 2003).
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The socioeconomic status of the family has a strong impact on the student’s academic achievement especially
at early ages (Horn, 2009; Marks, 2005; Ozer and Perc, 2020; Reichelt, Collischon and Eberl, 2019). With the
school tracking at early ages, children from disadvantaged backgrounds are differentiated into different school
types without having the chance to compensate for this situation, which further deepens the achievement difference
in the country (Ammermiiller, 2004). Therefore, disadvantaged students cannot adequately get involved in the
high performing student community (Burroughs and Plucker, 2014; Jacobs and Wolbers, 2018).

Schiitz, Ursprung and Woessmann (2008) showed that family background effects on student achievement are
systematically larger in countries where the school tracking is made at an early age and pre-school education is
less common. Access to preschool education is also related with the socioeconomic status of families. For example,
in the United States, %30-%40 of children lack the skills required to be successful initially in primary school, as
children of low-income families are much less likely to have access to pre-school education than their peers from
wealthy families (Darling-Hammond, 2014). Similarly, early tracking and the increase in the number of tracked
schools increase the impact of family education on the student achievement (Ammermueller, 2013). Although
tracking of students according to their abilities in school types does not have the same level of positive contribution
to the achievement of students in upper achievement groups, it has a rather negative effect on students in lower
achievement groups (NESC, 2012). Therefore, early tracking significantly increases inequality in countries'
achievement outcomes (Hanushek and Woessmann, 2006; Ozer and Perc, 2020).

Effects of Teacher Quality on the Achievement Differences

The main actors of education are teachers and their quality directly affects student achievement (Rivkin,
Hanushek and Kain, 2005). In PISA studies, teacher quality is considered as the main explanatory factor of high
performance (Takayama, Waldow and Sung, 2013). Employment of quality teachers is considered as a common
point of the most successful education systems in the world (Barber and Mourshed, 2007). In countries with higher
performance in the international student achievement researches, access to qualified teachers is higher (Akiba,
LeTendre and Scribner, 2007).

The most important issue in reducing the achievement difference between schools is the quality of teachers.
The importance of accessing a qualified teacher increases more, especially if children with a low socioeconomic
background do not have a strong chance of early childhood education. For example, in the USA, students with
high and low socioeconomic status have very high inequality of opportunity in accessing quality teachers (Darling-
Hammond, 2014). In New Zealand, less than %40 of students have access to qualified teachers, while students
with low socioeconomic status (SES) have higher access to qualified teachers than students with higher SES
(Akiba, LeTendre and Scribner, 2007). In the disadvantaged areas where students with low SES are clustered,
especially inadequate teachers are employed at a higher ratio due to the difficulty of working conditions (Darling-
Hammond and Sykes, 2003), which leads to a further deepening of the initial disadvantage. Since more qualified
and more experienced teachers are found less frequently in disadvantaged schools in most countries, the
performance gap is growing even more according to socioeconomic status (OECD, 2018).

It is suggested that inequalities in accessing qualified teachers play an important role in long-standing
achievement differences in the USA (Darling-Hammond, 2006). For this reason, in order to reduce the difference
in student achievement in America, it is recommended to appoint qualified teachers especially in schools where
minority students are present (Darling-Hammond, 2014). In Japan and South Korea, teachers change schools
periodically, so that all schools' access to effective and experienced teachers is tried to be increased, while on the
other hand, continuous professional development of teachers and flowing of experiences throughout the system
are assured (OECD, 2018). In other words, the most common policy used to reduce the negative impact of SES on
student achievement is practices that will increase the access of disadvantaged students to more qualified teachers.

Since the teacher was determined as the main actor in the transformation in education in Finland, both the
selection of the candidates to be trained and their education have been strengthened, and as a result, the efficiency
of the investments made in education with the strong teacher has been increased, thus high performance in
international student achievement researches was achieved and the difference in achievement between schools has
been minimized (Sahlberg, 2011). As a result, not only the difference between the ratio of the quality of teachers
in a country compared to the international average, but also the ratio of access to qualified teachers of students
with different socioeconomic backgrounds is an important parameter.
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Effect of School-Related Other Factors on the Achievement Differences

Many studies have been carried out on the relationship of many factors such as the amount of expenditure per
student in schools, accountability mechanisms in schools, number of students in classes, weekly course hours and
teacher training with the student achievements.

In a study examining student achievement and expenditures per student over a 25-year period in OECD
countries, it was shown that the large increases in student expenditures did not reflect the student achievement at
the same ratio (Gundlach, Woessmann and Gmelin, 2001). Woessmann (2016) also showed that the effect of
school expenditure on student achievement is relatively small. However, it is pointed out that when the resources
are allocated correctly to prioritize the places where they are needed the most, they cause a significant difference
in educational outcomes (Darling-Hammond, 2014). It has also been shown that there is a strong relationship
between the national achievement level of a country and the level of allocating more resources to schools serving
socioeconomically disadvantaged students (OECD, 2013). These results indicate the importance of how efficiently
they are used rather than the amount of resources. Here, the interaction between the factors affecting the outcome
comes to the fore. For example, resources are used more efficiently in Finland, where the selection and training of
teachers is based on a very strong system (Ammermiiller, 2004).

School autonomy is also one of the topics examined in terms of its effects on student achievement. In school
systems, exit exams are associated with accountability, as well as school management capacities. In this context,
significant positive interaction was found between changes in school autonomy and exit exams (Hanushek, Link
and Woessmann, 2013). In addition, it has been shown that higher student achievement can be achieved as the
quality of management in schools increases (Bloom et al., 2015).

Although countries prefer to reduce the number of students in the classroom in order to improve the quality of
education in the classroom and to better meet the needs of the students, PISA findings indicate that the smaller
class size is not associated with higher achievement (Ehrenberg et al., 2001). Conversely, as the number of students
in the class increases, student achievement has been shown to increase (Woessmann, 2016). In a study conducted
by Altinok and Kingdom (2012) over 47 countries, only 14 countries have shown that class size has an effect, but
this effect is mostly small. It has been shown that low class size can only be beneficial in countries with relatively
low teacher quality (Woessmann, 2005).

Weekly instruction hours and teacher education indicators have been shown to be positively associated with
student achievement (Woessmann, 2016). Lavy (2015) showed that the instruction time has a significant positive
effect on student achievement. In a study carried out by Andrietti (2015) for the 8th and 9th grades specific to
Germany, an hourly increase in the weekly instruction hour led to a significant improvement in student
achievement. Course duration has also been shown to be positively associated with the integration of immigrant
students (Schneeweis, 2011). Although the number of books at home is positively associated with student
achievement, the difference in achievement is shown to be lower among students who have different numbers of
books in their homes when the class duration is increased (Ammermueller, 2013). Similarly, participation in early
childhood education has been shown to be associated with lower socioeconomic gradients and better integration
of immigrant students (Schneeweis, 2011; Schiitz, Ursprung and Woessmann, 2008). Therefore, the weekly
instruction hour has a positive effect on the achievement of students who come from disadvantaged backgrounds
and on the integration of immigrant students, which stand out in international achievement differences.

Discussion and Policy Suggestions

Education is an area where there is intense debate all around the world and where satisfaction is relatively low.
Countries are working hard to improve the quality of their education systems and meet their societies' expectations.
While countries make their own monitoring and evaluation to measure the performance of their education systems,
they also participate in international student achievement monitoring studies. In this context, PISA researches,
conducted in three-year cycles and evaluating how ready students aged 15 are in the expectations of the modern
society, have been one of the most important indicators of the educational performance of the countries. When
PISA results are announced, intense discussions about education systems continue in countries, and pressure on
policy makers is increasing. Despite discussions about the limitations of the context of PISA research, its validity
and the impact of cultural differences on the results, revisions are made in education systems to succeed in PISA
research in most countries.

223



Ozer

It is seen that many factors are effective in student achievement of countries. While some of these factors are
effective in one country, they may not have a significant impact on the outcome in another country. They may
even have a negative effect. This indicates that both the interactions between the factors affecting the educational
output and their impacts on the output have a nonlinear relationship. However, there are also main factors affecting
the performance of the education systems regardless of the cultural differences of the countries. These factors stand
out as teacher quality, delaying school tracking and providing a longer comprehensive schooling, and allocating
resources according to the needs of schools to provide equal learning environments in schools. All of these three
factors are the internal parameters of the education system and they are also the most effective factors in reducing
the negative effects of external factors. While other factors may have positive effects in education systems where
all three factors are strong, they cannot make a significant contribution to student achievement in systems where
these three factors are weak.

Teacher quality is the most important factor that determines the performance of education systems. Carefully
selected and well-trained teachers are critical to the success of schools. In education systems where teacher
selection is weak and quality lacks a minimum level, it is quite difficult for investments made in education to give
the expected output or for improvements made in different areas to become widespread in the system. Qualified
teachers directly affect the efficiency of the investments in schools (Sahlberg, 2011; Darling-Hammond, 2014;
Darling-Hammond et al., 2017). On the other hand, access of students with low socioeconomic background to
quality teachers is of great importance in reducing student achievement differences in countries. Access to quality
teachers has a much more critical function, especially in countries where pre-school education is not strong or
access is limited, or in countries where other mechanisms to reduce social inequality are not implemented (Akiba,
LeTendre and Scribner, 2007). Therefore, building some strong mechanisms that will ensure continuity in the
professional development of teachers as lifelong learners, and on the other hand, increasing the mobility of teachers
between schools in certain periods will provide a relatively fair distribution of experienced and qualified teachers
among schools (OECD, 2018). This will also increase the professional development and experience of teachers in
the country, as well as increase the flow of knowledge and experience sharing across the education system through
teachers.

Considering the augmenting negative impact of socioeconomic status of families on student achievement by
an early school tracking, both factors serve as the main factors in the growth of student achievement differences
in countries (Ozer and Perc, 2020). This finding is also reflected in the PISA results. It is seen that countries adopt
the comprehensive school approach, delay the tracking age and give all students the opportunity to receive
education in the same curriculum until the tracking in order to reduce this out-of-school effects and increase the
chance of compensating them. In PISA studies, it is seen that one of the main factors behind the success of Finland,
which stands out in terms of both its place in the ranking and the difference in achievement and therefore equal
opportunities in education, was the comprehensive school reform in 1970s (Pekkarinen, Uusitalo and Pekkala,
2006). With this reform, the school tracking age was increased from 11 to 16 and all students up to the age of 16
are provided with the same curriculum. In Finland, comprehensive schools supported by strong teachers have been
able to minimize the impact of family socioeconomic status or background on student achievement (Sahlberg,
2011). In addition to Finland, most of high performing countries in PISA offer education opportunities to students
with the same curriculum until upper secondary school level (Darling-Hammond, 2014).

The performance of education systems is evaluated in the context of equality in education and opportunity. Not
only factors related to school and education system but also external factors affect student achievement. In all
countries, the socioeconomic status and education levels of families differ. It is known that the socioeconomic
status and education level of families are determining factors in the academic achievement of students, especially
in the first stages of education. Therefore, it is seen that for the school tracking according to academic achievement,
delaying tracking age and the implementation of a common curriculum in all schools until this age are a common
approach adopted by countries to mitigate the effects of non-school factors (Ozer and Perc, 2020). This approach
also reduces the differences in achievement between schools.

Similarly, although the resources allocated per student in education have been shown to have a small impact
on international student achievement, it is known that especially investments in disadvantaged and needy schools
have an important effect on student achievement and have an important function in reducing the achievement
differences between schools. However, in this study, the transfer of resources to disadvantaged schools is not
intended just the financial resources allocated per student to improve the learning environment. In addition to this,
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positive discrimination in the appointment of more qualified and more experienced teachers and school
administrators in disadvantaged schools are also meant.

The most important issue with the potential to reduce false inferences based on PISA is national monitoring
researches. It enables countries to conduct their own national monitoring studies for student achievement, and to
identify and compare their relationship with international research results. Thus, countries will be able to conduct
their own student achievement research every year without waiting for three or four year cycles as in international
research, take measures for improvement based on the findings obtained, and will soon be able to monitor their
results.

Finally, while countries explore the background of their status in PISA research and their performance relative
to different countries, the focus is often on how high performing countries achieve this. In this case, the effects of
cultural differences on the outcome or the risk of a mechanism working in different cultures and social contexts
does not perform the same in other countries may be neglected. On the other hand, situations where the
characteristics of factors relate with student achievement are uncertain whether it is only correlation or causal lead
to develop wrong policies. In this case, both the efficiency of the revisions and resources decrease and motivations
of the main actors of the education systems, which are constantly revised, are negatively affected. Therefore, it is
very important for countries to establish their own national evaluation systems in evaluating the performance of
education systems and to look at education as a whole. Establishing national evaluation systems at international
standards and evaluating international student achievement researches related to this system will contribute to
more realistic policies and more efficient use of resources in the continuous improvement of countries' education
systems.
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Introduction

Developments in science and technology are forcing all areas from economy to health, from art to literature to
go through important changes. They in turn lead to changes in the structure of societies and acceleration in other
developments. Therefore, these changes reveal the necessity to change the education and training institutions
(Kocabatmaz, 2016:14). In today's educational system, it is requested that students go to the centers or instituions
rather than to teachers. The behaviorist approaches used in TLM (Traditional Learning Method) are gradually
shifted to the constructivist approach (Yildiz, Sarsar & Cobanoglu, 2016: 187). In addition, the use of many
different models and methods to synthesize the information has become important. This has led to the idea that in
order to better educate students, practical training should be carried out in a broader period of time (Kocabatmaz,
2016: 14; Yildiz et al., 2016: 187).

Communication has recently introduced the concept of smart mobile devices with the development of computer
and telephone technologies. The literary meaning of the word mobile originating from Mobile in French is movable
and portable (Cakir & Arslan, 2013: 25). With personal smart mobile devices, people have recognized the
possibilities of managing audio files, images, information and storage. These tools allow people to share the data
with others at any time (Sharples, Corlett & Westmancott, 2002: 220). With mobile devices dating back to the
1970s, learning was carried out in and out of classrooms in the school environment with portable light vehicles
such as laptops, tablets, palmtop computers and smartphones (Gokgearslan, Solmaz & Kukul, 2017: 146). ML
(Mobile Learning) is defined as a teaching model that enables mobile communication and e-learning areas to
access the content in a mobile application as a result of blending together, to benefit from dynamically developed
services and to make communication with other people in the learning environment as much as possible without
being dependent on time and place (Ozcan, 2008: 1).

Many applications have been developed to increase the availability of mobile devices and for commercial
purposes. Thanks to these applications, access to information can be provided directly or via the Internet without
being dependent on time or a learning method (Tanriverdi, 2011: 1). Although the features of mobile smart phones
such as their small screen size, lack of battery times, low data and memory capacity may limit the use of these
devices in learning activities, mobile phones can help with learning through designs suitable for the learning
method thanks to their features such as portability and fast communication. Student-centered mobile applications
increase academic success (Tanriverdi, 2011: 1).

Collaborative and communicative skills enabled individuals to develop media and technology literacy, to
improve 21% century skills (problem solving, critical thinking, creativity, design, social-cultural skills), to learn
how to learn and to make self-assessment (Yildiz et al., 2017: 77). In order for these skills to be developed by the
learners, learning-based education is required by multiplying these activities in the classroom. For this reason,
active participation of FCM students is necessary. FCM has been preferred in accordance with the constructivist
teaching approach since 2000 (Y1ldiz et al., 2017: 77).

By completely reversing the TLM, FCM makes it possible for students to learn the course material presented
during classes and then loaded into the electronic environment regardless of the setting (Moreno, 2004). In the
course of the school hours, the course aims to deepen and strengthen the learning by discussing the subject and
making reinforcement examples. In short, this method is the opposite of the TLM (Figure-1). As TLM is known,
the teacher first lectures in the classroom, while the student is only seen as a passive listener. Homework is given
to students to reinforce the subjects lectured. In this process, it is assumed that students will reach up to the first
two steps of the Bloom taxonomy, which are recollection and comprehension (Figure 1) (Kara, 2016b: 13). After
in-class teaching, students are asked to apply the applications of Bloom taxonomy to more complex and difficult
upper steps as homework (Figure 2). FCM students are relatively easy to remember and understand the steps of
listening to the course they do at home by themselves. Other difficult and complex upper-level activities are
provided by teachers in a classroom setting through active learning methods (Figure 2) (Kara, 2016a: 13).
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Traditional Learning Method(TLM)

LESSON Student does homework at
The teacher explains the home; learning deepens and
subject. reinforcement is required.

Flipped Classroom Method (FCM)

Students learn about the topic through LESSON
mobile learning, e-learning and video Permanent training is provided through
as homework. active participation of the student.

Figure 1. Temporary “TLM” vs. “FCM” (Kara, 2016a:13)

FCM has taken this name because it has displaced the stages of the course of TLM. In summary, this can be
defined as completing the lesson at home and doing homework in school. If the definition of FCM is made in terms
of education, it is the method in which classroom activities are applied outside the school and all activities in the
classroom are applied in the active learning process (Kara, 2016a: 13).

Traditional Learning Method Flipped Classroom Method

Creatin .
g Students are actively

Students fulfil these four -
fulfilling these four steps

steps at home. Evaluating

at school.
Analyzing
Students fulfil ;
Applyin i
these two steps at pplying Students fulfil these
school. two steps at home.

Understanding

/ Remembering \

Bloom Taxonomy

Figure 2. The demonstration of “FCM” vs. “TLM” in the Bloom taxonomy model.

The Flipped Classroom application does not have a uniform shape or model. FCM is a method of transition
from teaching at a teacher-centered setting to an active and collaborative learning method centered on students and
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learners. Therefore, FCM can be applied with different tools and materials in accordance with the need. (Kara,
2016a).

One of the most important advantages of flipped classroom application in this field is the tendency to interact
between the teacher and the student (Artino, 2008). In FCM, students complete their teaching in the center and
under the guidance of the teacher in the active learning environment. However, in a traditional setting, the teacher
only plays the role of imparting the subject. In the FCM system, the student-teacher interaction is naturally
increasing. This process also facilitates the feedback from the instructor (Figure 2) (Kara, 2016b: 13).

Some of the researchers found that students had a negative view of the FCM in their research, which compared
the traditional teaching method with the FCM. Dogan (2015), who reported that participants had negative
experiences regarding the flipped classroom approach, had positive experiences regarding a pilot study, suggesting
that these participants may have prejudices against the flipped classroom approach (Dogan, 2015: 45; Turan &
Yiiksel 2015: 163). There are also opinions and bodies of research suggesting that the FCM system is positive. It
is stated by Ekmekei (2014) that the FCM yielded positive and positive results on students (Ekmekgi, 2014: 144).

Mobile applications play important roles in blended education model. In a study by Torun and Dargut (2015),
it suggested that the learners are willing to use ML, and that the communication between the teacher and students,
as well as the one between students, is strengthened. It is observed that ML contributes not only to the positive
development of students' academic achievement but also to the development of knowledge and socio-cultural
development (Torun & Dargut, 2015: 27).

The failure to design a good learning method leads to the failure to benefit from the FCM method. In our
research, it is thought that a FCM learning method with a mobile application will be effective in line with field
research. With this study, an example of the basic logic of FCM has been created to use ML environments in
teaching mathematics, and students' opinions about this environment have been collected. In this context, the
subject of the study was presented to the students in a blended format of the new learning methods, which are
mobile learning and flipped classroom learning method. Students received theoretical information in their homes
through the pre-prepared mobile application on video, flash card, pill information etc. In the school, the
deficiencies were tried to be solved by individual and group studies under the guidance of teachers.

The aim of this study is to develop different learning methods in teaching mathematics because of the low
academic achievement of students, their negative attitude towards the course, their low motivation and difficulty
in mathematics. As all over the world, new developments have occurred in Turkey in the field of educational
technology. These developments have created new teaching models in the field of teaching. The most important
feature of the flipped classroom (Flipped, Homework at Home Course), which is named differently in the literature,
is to enable the students to move away from the traditional learning method in which they are just listeners in a
passive position. It is seen in field research that students have developed their problem-solving skills and
collaborative learning skills significantly through this method.

The aim of the study is to examine the effects of flipped classroom method supported by a mobile application
on students' achievement and their opinions on collaborative learning. In this context, the answers to the following
research questions were sought;

1. Is there a significant difference between students' academic achievements when comparing the
traditional learning method with the mobile application and the Flipped Classroom Method?
2. What do students think about the methods used in the flipped classroom method supported by a mobile
application developed and the course applied?
a.  What are the views of students about mathematics lesson and what is the level of their interest in the
course?
b.  What are the views of students about collaborative learning?
What are the views of students about the use and applicability of the Flipped Classroom Method
supported by a mobile application?
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Method

Qualitative and quantitative data were used in the research. The effectiveness of qualitative data analysis in the
process of describing and explaining the increasing reputation and social reality in the academic environment has
led to a significant increase in the number of studies conducted in this area. It has not been possible to develop a
common language in qualitative research which has been done in recent years in qualitative data analysis.
Therefore, it is possible to see different analysis methods and techniques in data analysis (Dey, 1993; Ozdemir,
2010).

The most appropriate method within the scope of our research subject is considered as the mixed research
method. In the quantitative research section of this study, the semi-experimental pattern model with pre-test — post-
test control groups was used for the academic achievement variable (Campbell & Stanley, 1966) (Table 1).
Experimental patterns are research patterns that reveal the cause-effect relationships and differences between
variables. The difference between the quasi-experimental design and the experimental design is the selection of
the individuals in the quasi-experimental design, control and experimental groups, rather than randomization. In
order for educational research to give accurate results, semi-experimental designs are widely used because it is
very difficult to make neutral assignments (Biiyiikoztiirk et al., 2014).

Table 1. Experimental pattern

Pretest-posttest control grouped pattern

Group Pretest Operation Posttest
Experimental Tl Mobile-assisted Flipped Classroom Method T1
Group

Control Group Tl Traditional Learning Method T1

Working group

The universe of the study was composed of students studying at Sancak Secondary School affiliated with the
National Education Directorate in Selguklu district of Konya province. For random assignment of the experimental
and control groups, improved learning model is applied to randomly chosen 48 experimental group students in 7t
grade by considering 2016-2017 Academic Year Mathematics lesson 1% semester grade average ( X = 73.76) and
students' mobile application skills and pre-test results (X = 32.19). Similarly, traditional learning method is applied
to randomly selected 48 control group students in 7™ grade by considering mathematics course the first semester
average grade (X =74.19) and pre-test average (X =32.86) (Table 3)(Table 4).

The blended learning model was started by the researcher with 48 students for 2 weeks. However, 42
Experiment Groups and 46 Control Groups were fully involved in the process due to absenteeism and because
students did not want to complete the process (Table 2). In order for the research to be neutral, the experimental
and control group students were trained by the same teacher.

Table 2. Working Group Gender Distribution

Experimental

Gender Group Control Group Experiment and Control Group
f % f % f %
Male 23 54,76 20 43,48 43 48,86
Female 19 45,24 26 56,52 45 51,14
Total 42 100 46 100 88 100

A comparison of the results of the academic achievement test applied to the experimental and control groups
(pre-tests) (independent t-test for unrelated samples) is given in Table 3.
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Table 3. Pre-Test Comparison Results Between Groups

Groups N X Ss Sd t p
ore g’;gi“me”ta' 42 32,19 9,46
o P 86 -,386 700%
Control Group 46 32,86 6,94
Note. p<0.05

In the preliminary tests conducted in the experimental and control groups (experimental group pre-test average
= 32.19; control group pre-test average = 32.86) * p <.05 is not significant because it is .05 <p for significance
level (Table 3). Similarly, the grade point averages were similar in both groups (Table 4). In other words, it was
determined that both groups were roughly equal before the research.

Table 4. Comparison Results of 1%t Semester GPA between Groups

Groups N X Ss sd t 0
Experimental group 42 73,76 11,30 ] .
Control group 46 74,19 10,32 86 ,188 851
Note. p<0.05

Collection Tool and Data Collection

As the data gathering tool within the scope of the study, the “Academic Achievement Test” and “Collaborative
Learning and Questionnaire Form”, which were examined by 4 field experts and 2 linguists, were prepared by
the researchers.

Before starting the research, pre-analysis of mobile application design was made with the learning method. The
existing situation and the desired situation were determined. First, expert opinion and student interviews were
analyzed for the development of data collection tools. According to the result of the prepared analysis report, the
application process was designed and the instructional learning method design was developed with the tools to be
used during the application. During the two-week implementation process, all the stages of the research were
recorded in detail with the help of video footage and student views. A rich content was obtained through the
collected data. The Academic Achievement Test, which was developed by researchers and experts at the beginning
and end of the application, was conducted as pre and post-test.

After the application process, semi-structured Collaborative Learning and Interview Form were developed by
the researcher. Qualitative data were collected to answer the second question of the study.

Flipped Classroom Method

The data were provided by the participants before and after the experimental procedure by completing the
achievement test, collaborative learning and interview form. Video recordings were taken to examine the students'
behaviors. Detailed implementation plan is presented below.

Activities before the Implementation Phase
The following processes were carried out before starting the planned training environment.

o Necessary permissions were obtained from the Konya Provincial Directorate of National Education and
parents before 48 students were randomly assigned to the study and control groups.

e On April 16 2017, the students were pre-tested to see their current situation. For the pre-test, the students
were asked to complete the “Academic Achievement Test” and “Collaborative Learning and
Questionnaire Form.”

Activities in the Implementation Phase

The following processes took place after the studies to be performed before the implementation;
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o As of April 17 2017, the implementation of the mobile application and the course were applied to the
students for 1 week at home and for 2 weeks in the classroom. Control and experimental groups were
divided into two classes as 24 individuals.

e On April 17 2017, the mobile application was pre-installed on students' phones. Information about
mobile application was delivered. The students were informed about the teaching model to be applied.

e Students were given 1 week (18-25.04.2017) to study mobile application. Students were told that they
must observe every section of the mobile application at home and that they could watch the videos as
much as they want. They were told that, during the first week, they would spend 30 minutes a day with
mobile application and that they could take short notes if they wanted. They were told that they could
ask the questions they wanted in the group communication department that was created with the teacher
when they had a problem at home.

¢ Inthe 2nd and 3rd weeks, the classroom stage of the reverse facial model was carried out. In this process,
it was stated that smart phones might be with them.

e On April 26 2017, the students were divided into 4 groups. A total of 12 groups were formed in two
classes. The dates specified in the two classes were used. Only the hours were set differently.

e |t was stated that each group should have a leader and a group name.

e In-class activities prepared by the teacher between April 26 and May 3, 2017 were grouped together.
Examples were distributed to groups and had them made.

e The students were given the right to speak about the parts they did not understand. The teacher tried to
correct the problems.

e On May 4, 2017, the teacher organized a 20-question quiz on the subject in the classroom. The next
day, they were asked to take a last look at the mobile application and ask them in the group
communication section if they wanted to ask any questions.

e The traditional teaching model was also exchanged between the teachers in the normal classes.

Activities Following the Implementation Phase
The following actions were realized after the completion of the teaching process;

e The students were appreciated for their participation in the learning program for two weeks, and a semi-
structured interview form prepared to evaluate the process was applied to the students.

e  “Flipped Classroom Method Participation Certificate” was prepared and distributed to the students after
participation.

e  After the completion of the process on May 5, 2017, the students were asked to do the final test in the
same way as “the Academic Success Test” and “the Collaborative Learning and the Course Discussion
Form”, which were conducted as the pre-test.

Mobile Application Design

The mobile application was prepared and planned by the researcher in accordance with the design principles.
The pictures and contents of the mobile application were prepared as described below.

Mobile application was prepared by researchers and field experts in the site “mobiroller” (make your own
mobile application site). Mobile application content was prepared according to the opinions of 4 field experts. In
line with the basic elements of visual design, line, color, shape, balance, value and texture characteristics were
compiled by the researchers. At the same time, while designing mobile applications, integrity, difference, emphasis
and balance were taken into consideration in visual design principles. After the design and content of the mobile
application were prepared, 10 students and 4 field experts who were teaching to the 7th grade were shown the
mobile application and their opinions were received. From the warnings taken, the final form of the mobile
application was given, and the experimental group was made ready for installation (Figure 3-12).
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Findings

The In this part of the study, the research questions and the results of the statistical analyses performed
according to the data collected from the research are presented in detail.

The experimental group students performed the tasks given in the developed classroom and so did the control
group students in the traditional classroom environment. The students completed the content of the 2-week Math
“Polygons” subject (4 + 4 lecture hours) within the given time period. FCM activities were conducted in an empty
classroom suitable for the students to avoid problems during the learning method. Video recordings and pictures
were taken to examine how the teaching process took place. In order to examine the problems and classroom
behaviors of students, video recordings and “Collaborative Learning and Questionnaire Form” were used. After
the completion of the FCM activities, students were asked to complete the semi-structured “Collaborative
Learning and Questionnaire Form.” Students were asked about their opinions regarding the process during video
recording. General thoughts about the learning method developed during video recording were asked and recorded.
As a result of the semi-structured interview form, academic achievement test and video recordings, the students
were coded as follows when the findings were given.

EG: Experimental Group, CG: Control Group.

Is there a significant difference between the students' academic achievements when compared with the
traditional learning method and the Flipped Classroom Method supported by the mobile application?

The level of significance between the students using the flipped classroom and the students' academic
achievement was examined.

Experiment group pre-test - posttest comparison (Paired t test)

As a result of the application, the results of the comparison of the pre-test and post-test to determine the
academic development status of the experimental group students are given in Table 5.
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Table 5. Experimental Group Pre-Test-Final Test Comparison Results

Experimental Bro-tost ) 1 516
Grou B ) )
P Post-test 42 83,52 10,28 Al 22,049 .000
* p<0.05

There was a statistically significant difference (p <0.05) between the pre-test and post-test scores (pre-test
average x = 32.19; final test average x = 83.52). It was determined that the experimental group students increased
their academic achievement as a result of the application they participated in with the flipped classroom method
(Table 5).

Control group pre-test — post-test comparison (Paired t test)

As a result of the application, the results of the comparison of the pre-test and the post-tests to reveal the
academic status of the control group students are given in Table 6.

Table 6. Control Group Pre-Test-Final Test Comparison Results

Control —— v T ~
Grou re-tes ) ,
P Post-test 46 55,91 14,71 45 32079  .000
Note. p<0.05

There was a statistically significant difference between the control group pre-test post-test scores (pre-test
average X = 32,86; final test x = 55,91) for the statistical significance * p <.05 (p <0.05). A significant difference
was found in the academic achievement of the control group students (Table 6).

Experiment and control group posttest comparison (Independent t test)

The results obtained from the students using the inverted learning method (experimental group) and those who
received traditional learning method (control group) compared to their “academic achievement™ are given in Table
7.

Table 7. Between Groups (Experiment - Control Group) Final Test Comparison (T - Test) Results

Groups N X S sq n .

Posttest Experimental Group 42 83,52 10,28 86 10112 .000
Control group 46 55,91 14,71

Note. p<0.05

In post-treatment tests, there was a significant difference in favor of the experimental group, since * p <.05

was 0.00 <.05 for the final test. In the final tests (EG posttest average test X = 83,52; CG posttest average test X
= 55,91), the posttest scores of the experimental group were found to be higher than the posttest scores of the
control group (Table 7). This result shows that the application was in favor of the experimental group. The effect
of the mean difference between the experimental group and the control group was examined for the neutrality of
the results. In the calculations, Cohen's d value was 2,176. The effect size (r) was calculated as 0.736.

What did the students think about the methods used in the flipped classroom method supported by the
mobile application developed and the course applied?

The methods used in the learning method and the views of the students about the teaching of the course were
investigated. In this context, the answers to the three research questions were sought.
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1. What are the views of students about mathematics lesson and their interest in the course?

The students were asked about the benefits of the learning method and the changes in their interest in the
course. The students used the expressions that FCM and the mathematics courses were prevented from being
boring. In addition, the students stated that their prejudices in the teaching of difficult mathematics lessons with
FCM were removed and their interest in the lesson increased. Some of the students expressed that they liked
mathematics lessons with this method.

In the research, students were asked about “the benefits of the learning environment related to the mathematics
course and the changes in their interest in the course”. Most of the experimental group students responded
positively to this research question. The students stated that the flipped classroom method was fun for the math
lesson. In addition, the students found this method very useful and expressed that they liked the mathematics
lesson. The students stated that they had the opportunity to do a lot of repetition at home with the flipped classroom
method. Thus, it is easy to learn mathematics. On the other hand, students expressing negative or abstentious stated
that the new methods were good for students with a high success but not so good for students with a low success.
Another negative statement was that individual study would be good rather than group work.

Table 8. Benefit rate for mathematics course

Favorable Unfavorable Neutral
39 1 2

According to the video recordings, it was observed that the students enjoyed themselves with the developed
learning method. It was observed that the students were active participants throughout the course. In the course of
teaching mathematics, it was found that they benefited greatly from pills and flash cards. The students stated that
the prepared activities were suitable for the mathematics course. It was observed that students experiencing a
negative or abstaining opinion about the method experienced unrest in the group. In the examinations, 39 students
used the method; 1 student was useless and 2 students were found to have abstinence (Table 8). This situation
shows that the most important factor in increasing the academic success of mathematics course with FCM is that
it causes students to have fun during the course and hve a high interest in the course.

2. What are the views of students about collaborative learning?

The following findings were obtained in the experimental group students filling “Collaborative Learning and
Interview Form”.

42 students who completed the FCM process were asked through CL whether it had helped them learn the
lessons better. According to Table 9 from EG, 38 students gave the answers “yes” and 4 students “no”. The students
who answered “Yes” were asked how it contributed to their learning. The reason for their negative answer was
asked to students who gave the answer “No”.

Table 9. Percentage of Students Considering Contribution to Collaborative Learning

Yes No
38 4

The experimental group students' ideas about collaborative learning were found to be positive. The students
specifically stated that they could express themselves in group work in this method. The students also stated that
they were having fun in the class as they worked together with their friends. It is seen that the students benefit
from this method in understanding the subject by doing activities together with their friends. Group mates
correcting each other's errors have a positive effect on understanding the subject. The students who did not find
cooperative learning useful were found not to be in good agreement with their friend and therefore they did not
like collaborative learning.

In the research, it was determined that FCM had a significant learning effect on students through collaborative
learning method and their active participation in the course.

The students were asked about the most pleasing aspects of this method in 10 studies. The positive thoughts of
the students were collected in 5 categories (Table 10). Some of the students liked the CL method in a few ways.
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EG?7 students did not make any comment. The conditions that students liked about the environment are listed in
Table 11. According to the findings, 15 experimental students stated it as “asking their friends what they didn’t
understand”, 11 experimental students stated as “activities and lessons at home”, 10 experimental students stated
it as “Group work”, 8 experiment students stated it as “Help and Sharing” and 4 experimental students stated it as
“using the phone”.

Table 10. The ratio of students' likes in collaborative learning

Activities and lessons Help and Phone Asking friends what we
Group work . \
at home sharing use don't understand
10 11 8 4 15

In the research, what the aspects they didn’t like and the difficulties they encountered in the application of
collaborative learning were asked. In Table 11, the problems and difficulties experienced by the students are
gathered in 5 categories. 26 students from the experimental group stated that they did not encounter any difficulties
in the process and they easily performed the whole process. In CL with FCM, 5 of the students stated that they had
problems with the negative behavior of their friends; 4 of the students replied that they disagreed with group
friends. 3 students complained about “selfishness of group mates” and “Internet problems”, and 1 student stated
his problem as “activities”.

Table 11. Problems experienced by students in CL

Not being able to agree Negative behavior of Selfishness of group Internet
with group friends our friends friends problems

4 5 3 3 1

Activity

As shown in Table 11, the individual errors made by the students during the CL process had a negative impact
on the other students. However, in this study, it was determined that students did not prevent them from being
successful in FCM environment. The academic success of the students who had problems in the examinations
didn’t decrease.

Students were asked what the changes that they see during group work were. The general answers given by
the students in Table 12 were collected in 5 categories. 6 of the experimental students stated that their participation
in the class increased, 18 stated that they understood the subjects more comfortably. 5 remarked that they had
increased motivation to the course. 7 stated that they had fun in group work. 3 stated that their interest in
mathematics increased. Students EG7 and EG27 stated that they did not see any change in themselves.

Table 12. The Ratio of Changes That Students saw in Themselves Through CL

Active participation Easy to Motivation ESS ilr?t(;rriiieii
increase understand topics increase group -
work mathematics
6 18 5 7 3

Students were asked how they evaluated face-to-face communication with their group friends during the
implementation of the method. The answers of the students were collected in 3 categories (Table 13). Students are
divided into three groups; those who saw the communication with their group friends as good, the ones who saw
the communication with their group friends as bad, and the ones who generally saw the communication with their
group friends as good although they had some problems.33 students stated that they had good communication with
their friends. 4 students noted they didn’t get along well and 5 students stated that they had arguments but the
communication was still alright. According to the findings of the research, it was determined that the blending of
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CL with FCM increased the level of communication between students themselves and between teachers and
students.
Table 13. The level of communication between group colleagues in CL

Students who describe their Students who responded as not Students who state that
communication with their friends as getting well with their group they both went well and
good and fun. friends. argued occassionally.
33 4 5

Students were asked whether there were any characteristics of their group friends that they hadn’t noticed
before but did so during their group work. Students' answers were collected in two main categories. Table 14
reveals the students who noticed the difference in their friends and those who didn’t. 23 students noticed a change,
but 19 students did not notice any changes in their friends. Some students' answers are as follows;

Experimental group students remarked that they had noticed some personality characteristics in their friends
during cooperative learning noticed. The students in the experimental group stated that their friends were
entertaining, helpful and mobile addicts.

Table 14. Change in group friends during CL

During CL, students

. L, . . .
noticed a change in their friends. During CL, students didn’t notice a change in their

friends.

23 19

The students were asked how they had solved this problem when there were missing places that they and their
group friends didn't understand. It is seen that students resorted to one or more of the three different solutions
(Table 15). When the experimental group did not understand the subject, the majority of the students stated that
they asked the teacher first. The students then stated that they benefited from the mobile application and their
friends. These solutions involved friends, teachers and mobile applications. 22 of the students stated that they took
advantage of their friends, 34 of their teachers and 31 of mobile applications.

Table 15. Methods of assistance in CL
Friend Teacher Mobile App
22 37 31

Many of the students repeatedly stated that they overcame their problems with the guidance of a teacher. As it
can be seen in Table 15, it was determined that the teacher was the one that the students most frequently applied
to. At the same time, it was determined that most of the students' cognitive load decreased through the teacher.

Students were asked whether they would like collaborative learning method to be used in lessons and why.
Those who said yes and those who said no are collected in two categories (Table 16). While the number of students
who wanted CL to be applied in lessons is 38, the number of those who didn’t want is 4. It was determined that
the combined use of FCM and CL environment increased the willingness of the students for CL method to be
applied in the courses.

Table 16. Ratio of CL method to be applied in courses
willing unwilling
38 4

The experimental group students stated that they had a good time thanks to the CL method; they benefited from
their friends' knowledge and learned easily thanks to their group friends. On the other hand, students who thought
negatively about CL stated that they could not get along well with their group friends.

The students were asked what should be considered to ensure the efficiency of group work and what they
recommended. The experimental group students suggested that the choice of their group friends should be done
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by the student himself, that each student should have a task within the group and that there should be silence in
the group during the solution of the questions.

3. What are the views of students about the use and applicability of the Flipped Classroom Method
supported by mobile application?

The students were asked about their positive and negative thoughts about the developed Flipped Classroom
Method. The experimental group students said that the videos were simple to understand and easy to work at home.
It was also very reasonable to do homework at school because the students stated that there were many people to
ask for help about the points they didn’t understand while at school. It was seen that the students had fun in the
implementation of this method. It should be noted that the mobile application contains a lot of information about
the subject and that students are efficiently learning the subject. On the other hand, the experimental group students
who revealed negative opinions stated that they had problems with their group friends. These students said that
the problem of internet shooting at home had a negative impact on the applicability of FCM.

Table 17. Reflections on improved teaching environment

Positive Feedback Negative Feedback Both positive and negative feedback
36 2 4

As examining the results, we collected the opinions of the students in three categories as indicated in Table 17.
36 of the students stated positive, 2 of them negative, and 4 of them both positive and negative opinions.

Students were asked what you thought about the applicability of the applied learning method in schools. The
experimental group students stated that the developed teaching method can be easily applied in secondary schools.
Students can learn difficult topics easily through the developed learning method. The students stated that they were
learning at their own pace thanks to this method. The students also remarked that this method was applicable in
all courses. On the other hand, students with negative opinions stated that they were not sure whether the students
would comply with all the rules.

Table 18. Applicability of FCM
Applicable Not applicable
41 1

In the examinations, 41 students commented on the applicability of FCM in schools as positive and 1 student
as negative (Table 18).
Discussion

In a comparison between the traditional learning environment and FCM supported by mobile application,
significant differences were observed among students' academic achievement. According to the results of the
research conducted by Akgiin and Atic1 (2017), Caliskan (2016), Galway et al. (2014), Boyraz (2014), Ekmekgi
(2014), Dill (2012), Roshan and Roshan (2012), Marcey et al. (2012) and Moravec et al. (2010), participants who
study with FCM are more successful than the participants studying with traditional media. In addition, Pierce and
Fox (2012), Tune et al. (2013), Wilson (2013), McGivney-Burelle and Xue (2013), McLaughlin et al. (2013),
Baepler et al. (2014), Murphree (2014) and Hung (2015) made a study about FCM students stating that their
academic success increased. Similarly, in the study, it was determined that the FCM group composed of the
experimental group students was more successful than the TLM group made up by the control group students. At
the same time, a statistically significant change was found in academic achievement. But Howell (2013), Davies
et. Al. (2013), Clark (2013) and Marlowe (2012) stated otherwise in their research and that there were no
significant changes in academic achievement.

The views of the students about the course and their interest in the course were also taken. Fulton (2012) stated
in his research that FCM education has increased students' interest in mathematics education. For some subjects
of mathematics 2 course, FCM was prepared and applied to 45 experimental group students in Albalawi (2018).
He stated that there was a significant increase in the performances of the students in the activities he tried on 45
people but there was no statistical significance. In the research, the findings of the students' performance and
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interest during the course process were determined. In addition, a significant result was obtained in the
experimental group students' academic achievement in the subjects determined in the mathematics lesson.

Students' opinions were asked about collaborative learning. Herold et al. (2012) and Fulton (2012) stated in
their research that the duration of the communication between the teacher and students and between students and
students increased. They also stated that classroom discussion environments were more efficient. This situation
coincides with the research done. This research has revealed that FCM's students' learning in a collaborative
learning method is an important factor in students' interest in the course, their fun and active participation. It is
seen that students can solve many problems through group interaction. In this way, it is thought to contribute to
the success of the process and the academic success of students.

Turan and Goktag (2016), Artino (2008) and Moreno (2004) stated in their research that students’ cognitive
burden decreased thanks to teacher guidance in FCM's classroom activities. In the research, it was found that the
students' cognitive burden was mostly removed by teacher guidance and similar results with the literature were
obtained.

Larsen (2009) stated in his research that the students who took courses with FCM were more willing for
collaborative learning rather than individual learning. This situation coincides with the findings and it is seen that
the students use these expressions to improve their skills. In another study, Frydenberg (2012) stated that those
who were taught with CL were more motivated than those who received traditional education. Similarly, in the
study, it was observed that collaborative learning method had a positive effect on students' interest and motivation.

Ekren and Akkul (2013) stated in their research that the videos used in education would be useful for the
students in explaining the subject. In addition, they stated that the visual and audio video techniques that appeal to
many sensory organs contributed to the students' motivation. Fulton (2012) revealed in his research that students
did not like it when they had difficulty understanding while watching videos. This situation does not correspond
with the research. On the contrary, they liked to watch the videos over and over again and to have their teachers
available while doing homework at school. Deperlioglu and Kose (2010) stated in their research that, thanks to
video, audio, visual and presentations from multimedia technologies, the students displayed a positive effect in the
success of the course and that these presentations provided students with a collaborative and constructivist
education. Bergmann and Sams (2007), in their research, formed the basis of FCM with videos. They stated that
the videos would be an advantage of learning technology by designing them according to the five senses. Bishop
and Verleger (2013) stated that they rejected studies related to the FCM method which does not include video
lessons. Similar results were obtained in the literature. In the answers given by the students, the importance of
videos and visuals was repeatedly expressed. Especially through the use of mobile applications with smart phones
and independent from place limitations, they stated that their interest in the lesson increased and they were prepared
for the lesson. This finding is consistent with the high academic achievement.

Mason, Teodora and Kathleen, (2013), Herold et al. (2012), Lage et al. (2010) stated in their research that the
participants in the classroom made better use of time by applying the environment of FCM. Similar results were
obtained in the study. Students also stated that there were extra times for fun activities throughout the process.

Roach (2013) stated in his research that FCM made a significant contribution to the students' understanding of
the subjects and initiated a period in which students were active in education through innovations. He also stated
in his research that there were no definite beliefs about the applicability. In Francl's (2014) study, it is determined
that FCM approach in this age of technology is a viable system. He stated that the lessons and homework done
with traditional learning method were left behind. Now, smart phones and portable tablets should be used in the
Internet era (Francl, 2014). In another study, the implementation of the FCM approach was examined. In their
study, 450 students stated that their grades increased, general conditions improved and job satisfaction increased
(Hamdan et al., 2013). Similar results were obtained in the study. The applicability of the developed FCM in the
courses was favourably stated by the students.

Results

With the technological developments, the use of technological tools in education has increased. Many teaching
models have been developed to achieve full learning in education. The use of technological tools in developed
teaching models comes to the fore. In this study, a mobile application has been developed for the subject of 7th
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grade polygons in mathematics course in order to integrate FCM with smart phones which are technological tools
of new learning methods. With this mobile application, the aim is for students to follow the lessons easily without
limitations of time and place and thus understand the subject with enriched visuals.

The academic achievement test was prepared after taking expert opinions to measure the students' success.
Demographic characteristics, the level of motivation, pre-test results and general academic averages of the
experimental and control group students were determined by random sampling method before the application. As
a result of the statistical analysis of the pre-test results of the experimental and control group students, it was
determined that they were similar groups and the application process was started.

Results of the First Research Question

According to the results obtained from the experimental group and the control group academic achievement
scores;

e When the pre-test and post-test results of the experimental group were compared, it was found that the
academic success of the students increased significantly after the application.

e When the pre-test and post-test results of the control group were compared, it was seen that the academic
success of the students increased significantly after the application.

e The experimental group and the control group post-tests were compared and were found significant in
favor of the experimental group. Accordingly, the post-test averages of the experimental group were
found to be higher than those of the control group.

Regarding the first research question, it is observed that the students who used FCM supported by a mobile
application with collaborative learning increased their academic achievement compared to the students who
utilized traditional learning method. In other words, there was a significant difference in favor of the experimental
group students who applied the two week quasi-experimental education process.

The main reason for the high academic achievement in favor of the experimental group is the interactive,
collaborative and active participation of the students in the FCM process. In addition, it is observed that their
interest in mathematics lesson increased with the mobile application and that the activities in which the students
were in the center contributed to the meaningfulness of the experiment group.

Results of the Second Research Question

In the scope of the research, the changes in the teaching process and in the interest of the students in
mathematics education are revealed in general terms as follows;

e The experimental group students stated that they participated actively through FCM.

e The students expressed that mathematics course was not a boring course in a FCM environment supported
by a mobile application.

e The students stated that lessons such as mathematics became easier for them.

e The main reason for the success in the mathematics course was that FCM became fun and the students'
prejudices against the mathematics lesson disappeared with this method.

e Some of the students stated that they liked mathematics thanks to FCM supported by a mobile application.

e Students also stated that FCM supported by a mobile application was beneficial in mathematics lesson.

Concerning the second research question in this research, thanks to the mobile-supported FCM, the bias against
mathematics lesson was removed, students had fun in mathematics class which they had earlier seen as boring,
and they liked mathematics lesson by taking an active role in the process.

Results of the Third Research Question

Within the scope of the research, students stated the following thoughts about collaborative learning in the
FCM supported by mobile application.
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e In FCM, it is determined that the students' course work with collaborative learning method has an
important effect on students' interest in the course, their fun and active participation.

e |tis determined that students can solve many problems with group interaction.

e Some of the students' individual errors and negative behaviors in the CL method were seen to have an
impact on other students. However, there was no decrease in academic achievement.

e In FCM, the students stated that they enjoyed themselves during the group work, the participation in the
class increased and they understood the subject more easily.

e The students stated that their communication with their friends increased positively during the group
studies.

e It is seen that communication between teacher-student and student-student has increased in a positive
way.

e The majority of the students stated that they saw features that they did not realize before because of group
work.

e |t was determined that the students solved their problems during the process with the teacher, the mobile
application and the group friends respectively.

e Most of the students think that the CL method should be applied in the courses.

e The collaborative learning method mixed with the mobile application supported FCM increased the
students' motivation to the course.

e The experimental group stated the elements that should be considered while preparing the CL method of
the students.

o The selection of the group friends by considering the demands of students can affect the process
positively. However, it was determined that the students who were close friends before the research
caused grouping and threw other members of the group out of the process. Therefore, it is thought that
very close friends should not be in the same group.

o Group members need to be understanding with each other.

o Everyone in the group must have a role.

o The members of the group should be ready for the learning method.

o It was stated that students with low success should not be in the same group.

o Itis stated that the number of members of the group does not exceed 4.

o It is emphasized that there should be a leader in the group work and he/she should prevent any
confusion.

According to the results of the third research question; the experimental group stated that the students liked
collaborative learning, enjoyed their group friends in the process, understood the lesson better than the traditional
learning method and increased their interest in the mathematics lesson. The experimental group students who
participated in the process stated that they had an active role in the developed learning method, thus increasing
their academic success. It was observed that they developed positive communication with their friends throughout
the whole implementation process. In addition, the first time students encountered in this learning method has been

found to have little difficulty. However, students who use negative expressions have generally emphasized the
individual errors and negative behaviors of their friends.

Research results show that; FCM and CL method increase the students' interest, motivation, attendance and
sympathy to the course. This situation is thought to be realized by the mixture of FCM and CL method and it is
seen that students' academic achievement is also a significant increase.

Results of the Fourth Research Question

Within the scope of the research, the students generally stated their comments about the FCM supported by a
mobile application as follows;
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The importance of videos and visuals was repeatedly expressed by the students and it was remarked that
they played an important role in learning the lesson.

The experimental group stated that the students had the opportunity to watch videos through their smart
phones whenever and wherever they wanted. In this way, they had the chance to repeat as much as they
wanted according to their pace of learning.

The interest of the students in the course increased thanks to their use of mobile application via smart
phones in the developed learning method, and this application enabled them to prepare for the course.
The students stated that they could solve a lot of examples on the subject and use their time better through
FCM.

The students noted that the developed learning method could be applied in schools. In addition, they stated
that this teaching method should be applied to not only in mathematics course but also in all courses.

It was stated that all the rules required by the students should be followed and the activities should be
completed in order to achieve success in the developed learning method

As regards the fourth research question, it was observed that almost all of the students in the experimental
group thought that the developed learning method could be easily implemented in schools. At the same time, it
was seen that the students' interest in classes had increased thanks to the collaborative learning method through a
mobile application-supported FCM. During the application process, the students learned the subject at the time
and place of their own learning speed, and this increased their academic success.

Suggestions

Considering the data obtained from the research, the following suggestions can be made regarding the
application and the research to be carried out.

Application recommendations
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The mobile application has been used by the students for homework during the implementation stage of
FCM. In the mobile application used, attention should be paid to the design principles.

The videos in the mobile application should be as simple, clear and concise as possible. Long videos may
adversely affect the process.

In-class activities take time to create. For this reason, it is important to get prepared in advance.

During the application, there are some drawbacks in communication between the groups and within the
groups. For this reason, while forming the groups, keeping students who are opposite together or having
very close friends in the same group may adversely affect the process.

The students stated that they liked the pills information with the colorful flash cards in the mobile
application. In addition, they stated that it would be useful to have educational games on the subject in
the mobile application. Therefore, designing and placing games related to the mobile application can
make the home-learning process more entertaining and efficient.

The interaction of students with students and teacher with students in the learning process is very
important in order to ensure that the developed learning method is efficient. In this respect, the fact that
there are many fun activities such as in-group studies and quizzes in this process can increase the academic
success and interest of the students.

Students need to be motivated to watch the course videos at home. If not motivated, they may be adversely
affected by this process. For this reason, it is necessary to have entertaining activities associated with the
video to enable students to watch videos.
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Research recommendations

¢ In this research, the effect of a mobile application-supported FCM on students' academic success and
collaborative study skills were examined. In future studies, different teaching outcomes such as creative
thinking, problem solving and critical thinking can also be examined.

e Flash cards, pill information, sample solutions and videos are included in the developed mobile
application. In the mobile application, missing games, chats and test sections can be added and their effect
on the student can be evaluated.

e The study group of this study consists of 7" grade students. Differences can be made between them by
applying the research sample to all levels of secondary and high school because the reactions of high
school students and secondary school students to the method may be different.

¢ In the study, the effect of mathematics course on the academic achievement of students in polygons was
surveyed. It is important to consider whether the applied process will have similar effects on other
branches.

e The study was designed with the help of a mobile application. This design was determined in the
investigations that attracted the attention of the students. It is important to compare FCM and the
developed learning method which will be supported by augmented reality and virtual reality that will
attract more attention of students.
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Introduction

Human beings learn an additional language for numerous reasons such as, communicating with people who
speak a dissimilar language and represent another cultural identity, in order to have better job opportunities and a
better paid career, for staying in a different country, and so on (Vajjala & Lo, 2014). In majority of these
situations, learners also enter into examination in order to receive qualification for their language level in a target
language (Vajjala & Lo6o, 2014). This is for why majority of the learners are examined about their language
proficiency levels in English as a Foreign Language (EFL) learning process (Gultom, 2016). In other words,
language competency level of the EFL students are determined after the assessment process (Onalan & Karagiil,
2018). Assessment is defined as any process that maintains knowledge about the reasoning, accomplishment or
advancement of learners (Charvade, Jahandar & Khodabandehlou, 2012). Alias, this process aims to provide some
information regarding the efficacy of the language learning process and consequences of language learning based
on the average score of the learners (Gultom, 2016). Language level of the EFL students are generally examined
through using several standardized assessment criteria such as, Common European Framework of Reference for
Languages (CEFR) in European territories (Vajjala & Lo, 2014). At the beginning, the CEFR is believed to serve
as a general foundation for the circumstances of language syllabuses, curriculum guidelines, assessments, materials
and so on around Europe (Shaarawy & Lofty, 2013). Nowadays, the CEFR is rapidly being utilized as a tool for
successful implementation and combination of language teaching, learning and assessment all around the world
(Fulcher, 2010). The CEFR is known as a language learning and teaching framework which maintains clear
principles for different levels of language learners (Wang, Kuo, Tsai & Liao, 2012). The main purpose of CEFR
is to encourage the independent movement of human being and thoughts by boosting the accountability across
instructional systems through the mutual usage of the similar proficiency levels (Deygers, Zeidler, Vilcu &
Carlsen, 2018). The CEFR has subscribed to the improvement of language teaching and learning process in
numerous important ways, such as introducing 34 scales for writing, speaking, reading and listening, that include
both general and communicative language competences for a set of domains to describe six levels of language
proficiency, in order to evaluate the various perspective of language proficiency (Lowiea, Hainesa & Jansmaa,
2010). Significantly, until the existence of the CEFR, no single document has been more effective on teaching,
learning and assessment of languages (Deygers, Carlsen, Saville & Gorp, 2018). Similarly, according to the CEFR,
assessment can be done in several ways and all types of assessment includes collecting information on account of
making influential decisions particularly, all types of the assessment might not be convenient, applicable and
suitable to the circumstances in that they are implementing (Piccardo, Berchoud, Cignatta, Mentz, & Pamula,
2011). This is forwhy, this study purposed to examine information about the assessment procedures in English as
a foreign language learners (EFL) classes based on the CEFR principles. On account of these, this study objective
to find out the most common types of assessment and the effects of the assessment based on the CEFR principles
on the academic performance of the EFL learners.

Literature Review

Assessment and evaluation are the indispensable parts of the EFL teaching and learning process (Gultom,
2016). Recently, an innovation has occurred in the evaluation process and there is a sudden change from testing to
assessment (Charvade, Jahandar & Khodabandehlou, 2012). As the evaluation is a general term, assessment is
considered as the subset of the evaluation (Ouahiani, 2016). The evaluation of the standards of the instructional
process can be conquered from the consequences of assessment, test, interview and observation in the classroom
(Tavassoli & Farhady, 2018; Gultom, 2016). Furthermore, assessment process can be defined as the any methods
such as test, interview, observation, and so on that is implemented into the learning and teaching process in order
to better comprehend the recent information that a learner retains (Onalan & Karagiil, 2018). The assessment
process in the EFL learning and teaching process enables the instructors to decide about whether or not the
instructional process and outcome of educational process is successful in line with the average grades of the
learners (Putri, Pratolo & Setiani, 2019). After the assessment process, the EFL instructors can decide about the
learners’ language proficiency level, and after the language proficiency level of the learners is assigned, the English
instructors can identify which learners have attained the language proficiency level of English and which ones
have not (Gultom, 2016). As the assessment is substantial in instructional process, every instructor should assess
their learners’ learning progressively (Charvade, Jahandar & Khodabandehlou, 2012). Majority of the instructors
implement a test or examination to assess the learners’ success in EFL learning and teaching process (Gultom,
2016). In fact, instructors spend majority of the classroom hour engaged in a single type of assessment (Charvade,
Jahandar & Khodabandehlou, 2012). Assessing is apparently not the last step of the instructional process (Piccardo,
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2012). Assessment of the learners requires a well-planned system to make decisions about the learners’ success
(Charvade, Jahandar & Khodabandehlou, 2012). Significantly, this can be viewed as the impulsion of the whole
process (Piccardo, 2012). It is a continuous process that covers a much comprehensive field (Gultom, 2016). In
order to assess the learners, an instructor should take into consideration about numerous perspectives in assigning
the last grades of the learners (Gultom, 2016). Assessment is the consequence of a well-designed process and it is
directed in a clear way with a scientific manner including in gathering and evaluating data for measuring pre-
determined and aimed instructional goals, and it is practical and able to supply useful feedback (Piccardo, 2012).
During the assessment process, besides the mid-term and final exam grades, the instructor also pay attention to the
learners’ engagement, motivation, performance, assignment and so on (Gultom, 2016). In order to achieve the
objectives, the assessment process requires to be as definite and as targeted as possible, in fact, numerous
assessment materials and resources such as grids, tables, scales, descriptors and so on are require to be the
authorities’ responsibility (Piccardo, 2012; Tavassoli & Farhady, 2018).

For a long time, the CEFR has been implemented in the assessment procedures of the EFL instructional process
(Lowiea, Hainesa & Jansmaa, 2010). The Council of Europe was developed the CEFR as a guideline and
framework for EFL instructional process and assessment (Wang, Kuo, Tsai & Liao, 2012). The CEFR purposes to
put emphasis on teaching, learning and assessment (Piccardo, 2012). The CEFR has subscribed to the innovation
of EFL instructional process in numerous significant ways (Ngai & O’Dwyer, 2011). According to Piccardo
(2012), CEFR is an indispensable part of the EFL instructional process as it purposes “to give reflection on
assessment, the implications of assessment and above all its multidimensionality in the professional discourse” (p.
38). The CEFR was designed as a normative source and guiding principle to maintain language education,
communication aspect, instructing materials development and language assessment (Wang, Kuo, Tsai & Liao,
2012). In universal educational atmospheres, it is widespread to have a diverse group of EFL instructors coming
from different backgrounds, and assessment systems (J. Runnels & V. Runnels, 2018). The CEFR can be
implemented to state instructional objectives and outcomes in a globally comparable way (Europe, 2019). Five
main elements of the assessment procedures in the EFL language educational process based on the CEFR
principles are known as “familiarization, specification, standardization training and benchmarking, standard
setting procedures and validation” (Examinations, 2011, p. 19). As it is emphasized by Broek and Ende (2013)
“general principles and measures to be implemented by authorities responsible for language education at national,
regional and local level which includes creating conditions to provide an effective use of the CEFR” and also these
circumstances should embolden collaboration among both instructional foundations and associate countries, as
well as it should ensure common familiarization of language characteristics, guidance for language teaching and
learning with the purpose to ensure and advance multilingualism between European inhabitants (p. 10).
Accordingly, the particular measures put emphasis on the convenient and consistent usage of the framework “by
taking the responsibility to facilitate and coordinate cooperation between all relevant stakeholders involved in
language education” (Broek & Ende, 2013, p. 10). The CEFR is a complicated document which do not purpose to
provide available global remedy to the problems associated with the assessment (Piccado, 2012). The CEFR
involves the descriptions of steps to develop language proficiency and skills for influential communication in line
with the cultural context (Afip, Hamid & Renshaw, 2019). The CEFR has become an influential tool for developing
language teaching and learning policies as it is considered as a sequence of language adequacy levels adapted by
various nations to ensure the uniformity of common certification among their education systems (Europe, 2019;
Wang, Kuo, Tsai & Liao, 2012). By the same token, the CEFR was borrowed or adopted by numerous countries
in the world on account of using it as a foundation for setting up to their EFL instructional standards (Afip, Hamid
& Rensaw, 2019; Hai & Nhung, 2018). One of the primary motive for adopting or adapting the CEFR as a tool for
language education policy development is the levels of language proficiency illustration (Afip, Hamid & Renshaw,
2019). The advanced adjustment of language proficiency exams around the world to CEFR levels yields it
international validity (Afip, Hamid & Renshaw, 2019). The increasing admission and implementation of the CEFR
of language qualification introduced in the CEFR has formed a condition in that, all around Europe, “public bodies,
examination institutes, language schools and university departments concerned with the teaching and testing of
languages seek to relate their curricula and examinations to the Common Reference Levels” (Europe, 2019, p. 1).
Additionally, as it can be used as a framework for the characterization of the scope of quizzes and exams, and also
on account of adjusting the principles for the acquisition of a instructional goals in line with the assessment of the
language skills as well as, for identifying the degree of adequacy in present quizzes and examins, in this way
allowing comparisons to be made along various methods of qualifications (Press, 2001). Noticeably, utilizing the
CEFR appropriately necessitates the employers to comprehend that the CEFR is implied to help administers to
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define and assign proficiency levels for languages to make sure that qualifications of associate nations are
equivalent (Broek & Ende, 2013). The levels have been widely used by language testing organizations namely,
Cambridge English Language Assessment, British Council and Educational Testing Service for international
English language tests involving IELTS, Cambridge Exams and TOEFL, which provides a perfect advantage to
assess the learners’ skills and language proficiency levels through the use of CEFR (Lowiea, Hainesa & Jansmaa,
2010). Several years after its primary publication, the CEFR has substantially changed language testing in Europe
and its’ six levels have been commonly acknowledged by all stakeholders, ranging from policy makers to
applicants (Deygers, Zeidler, Vilcu & Carlsen, 2018). To assess the various features of language adequacy, the
CEFR introduces 34 scales for reading, listening, writing and speaking, that consists both general language
competencies and communicative competencies for a variety of areas to characterize the six levels of language
proficiency (Examinations, 2011; Lowiea, Hainesa & Jansmaa, 2010). The CEFR defines the EFL proficiency as
the capacity to use the language through five tasks namely, reading, listening, writing, spoken production and
spoken interaction at six levels: Al and A2 for elementary users, B1 and B2 for intermediate users and C1 and C2
for advanced users, with identifiers that characterize what students can do in the EFL process at each language
proficiency level (Araujo & Costa, 2013). The key scope of CEFR defines the “the background of language use,
the level of language proficiency, learner acquisition, knowledge, and skills that the language user or learner need
to develop” (Wang, Kuo, Tsai & Liao, 2012, p. 2). The reference scales characterizes the cultural context in which
each language is based and describes various levels of the information and dominance of the language on account
of deciding about the learners’ progress (Baldwin & Apelgren, 2018). It supplies materials and a great deal of
resources and also general samples (Piccardo, 2012). The principles of the CEFR can be ranged as follows: 1. The
CEFR is completely expressive; neither authoritarian nor standard, 2. The CEFR is language impartial; it requires
to be implemented and performed conveniently with respect to each particular language, 3. The CEFR is frame of
reference impartial; it requires to be practical and performed with respect to each particular instructional
circumstances in line with the requirements and primacies particular to that circumstances, 4. The CEFR aims to
be receptive, therein no characteristics of language knowledge, abilities and usage are intentionally neglected, 5.
The CEFR proposes a mutual language and provides source as a foundation for stakeholders to think over and
critically examine their actual implementation and to enable them to preferable embed their attempts as mutually,
6. The usage of the CEFR should subscribe to advanced clearness of techniques and methods increased standard
of circumstances and equivalence of outcomes, 7. The usage of the CEFR should subscribe to introduction of the
fundamental instructional values for which the Council of Europe leans, like communal subsumption,
intercommunal conversation, dynamic democratic national status, language heterogeneity, multilingualism,
learner autonomy and constant learning (Broek & Ende, 2013). The purpose of the Committee of Ministers to
define these criterias was to make sure that the CEFR was practiced in a logical, practical and dependable way
(Broek & Ende, 2013). Numerous countries around the world have either adapted or adopted the CEFR as a
foundation for forming English language teaching and learning standards (Afip, Hamid & Renshaw, 2019). The
CEFR is commonly used in organizing language proficiency necessities, especially for international learners
seeking attainment to university lectures taught in English (Green, 2018). Significantly, the CEFR has had a great
influence on university entrance policies and tests across Europe (Deygers, Zeidler, Vilcu & Carlsen, 2018).
Several researches agree that the well-known feature of CEFR is that CEFR has introduced positive effect on
assessment, curriculum development and educational process (Wang, Kuo, Tsai & Liao, 2012). As it is referred
by Lowiea, Hainesa and Jansmaa (2010) “the advantage in using the CEFR is that it provides a single common
structure upon which we can base our interpretations of the linguistic performance of students” (p. 153).

Types of Assessment Mentioned in the CEFR

The CEFR (2001) reflects that, there are different types of assessment that could be administered in the EFL
settings namely:

“l. Achievement assessment/Proficiency assessment, 2. Norm-referencing (NR)/Criterion-
referencing (CR), 3. Mastery learning criterion referencing/Continuum criterion referencing, 4.
Continuous assessment/Fixed assessment points, 5. Formative assessment/Summative assessment, 6.
Direct assessment/Indirect assessment, 7. Performance assessment/Knowledge assessment, 8.
Subjective assessment/Objective assessment, 9. Checklist rating/Performance rating, 10.
Impression/Guided judgement, 11. Holistic assessment/Analytic assessment, 12. Series
assessment/Category assessment, and 13. Assessment by others/Self-assessment” (p. 183).
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Initially, achievement assessment is a type of assessment that focuses on the particular goals, such as the
assessment of the information that has been taught, while proficiency assessment focuses on the performance and
knowledge of the learner in connection with the practice of the theme in the reality and it presents an exterior point
of view (Teachers, 2013). Differing from these, norm-referencing is the alignment of learners in degree sequence
and they are assessed and sequenced in comparison to their peers, while criterion-referencing is a response towards
norm-referencing assessment in which the learner is assessed clearly in line with her/his competency in a particular
subject regardless of the competency of her/his peers (Flucher & Davidson, 2012). Apart from these, mastery
criterion referencing approach focuses on an individual minimum competence standard which purpose to
categorize learners as masters and non-masters without any degree of proficiency in the accomplishment of the
goal being identified, whereas continuum criterion-referencing approach put emphasis on an individual skill that
is referenced to a represented continuum of the whole appropriate degrees of proficiency in the domain in question
(Piccardo, Berchoud, Cignatta, Mentz & Pamula, 2011; CoE, 2001). Nonetheless, continuous assessment focuses
on the assessment by the instructor and possibly by the student of lecture performances, parts of work and projects
along the course that the final grade is given in order to reflect the entire course, year and/or semester, while fixed
point assessment is used when points are given and judgements are made based on the exams or other assessment
that happens on a specific day, generally at the end of the course or prior to a course and the thing that occurred
previously is unrelated; the thing that an individual can perform now is determinative, as well and also the
assessment is generally considered as something out of the course that occur at fixed points on account of making
decisions (CoE, 2001). Thenceforward, formative assessment is a continuous process of collecting data on the
extent of learning, on pros and cons, that the instructor can implement feedback into their course planning and the
real feedback that they provide learners, whereas summative assessment is implemented to sum up acquired
knowledge with a grade at the end of course (Learning, 2019). Furthermore, direct assessment is used in order to
assess what the learner is essentially doing, such as using a criteria grid in order to match the learners’ performances
with the most convenient categories whereas, indirect assessment implements a test, generally on paper, in order
to assess facilitated skills. More than these, performance assessment asks the learner to supply an evidence of
language in speaking or writing in a direct test, while knowledge assessment asks the learners to provide answers
to the questions that can be a series of several item types on account of providing evidence of the degree of their
linguistic knowledge and ability (Europe, 2001). Subsequently, subjective assessment is explained as an evidence
of the excellence of a performance that is done by an assessor, while objective assessment is defined as the process
that subjectivity is eliminated from the assessment (Avci, 2019). On the other hand, during the ranking on a scale
assessment process, “judging that a person is at a particular level or band on a scale made up of a number of such
levels or bands” while ranking on a checklist assessment process an individual is judged in line with “a list of
points deemed to be relevant for a particular level or module” (CoE, 2001, p. 191). Particularly, impression is
defined as totally subjective evaluation made on the foundation of practice of the learners’ achievement in lecture,
besides reference to particular criteria in line with a particular assessment, whereas guided judgement that personal
rater subjectivity is decreased by fulfilling impact with responsive assessment in line with a particular criteria
(Avci, 2019). Thenceforward, holistic assessment is explained as making universal synthetic judgement, where
the several features are examined intuitively by assessor, while analytic assessment examines several features
individually in terms of what is searched for and how a band, grade or score is reached at (CoE, 2001, p. 191).
Significantly, category assessment contains an individual assessment task in that achievement is judged in line
with the grouping in an assessment grid, whereas series assessment includes a range of separated assessment tasks
that are rated with a basic holistic grade on an assorted scale of 1-4 or so on (CoE, 2001). Lastly, assessment by
others can be identified as the judgements that are done by the instructor or assessor, whereas self-assessment can
be defined as the judgements about the learners’ own achievement (Avci, 2019).

To summarize, there are several types of assessment based on the CEFR principles (CoE, 2001). In the light of
the reviewed literature, all types of assessment should be carefully examined and analysed in order to help
instructors to figure out the particular or common, interior or exterior, personal or universal targets to be directed
and in deciding which types are more convenient, applicable and suitable to the circumstances in that they are
utilizing in fact, the assessors are requested to take into consideration the most common types of assessment and
the effects of the assessment procedures based on the CEFR principles on the EFL learners’ academic achievement
(Agenziascuola, 2013). In fact, by the help of the findings of this research, the researcher purposes to find out the
most common types of assessment and their effects on the academic achievement of the EFL learners based on the
CEFR principles.
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Statement of the Problem

English language education plays an important role all around the world as it is considered as the language of
globalization (Afip, Hamid & Renshaw, 2019). This is for why, majority of the countries give priority to the EFL
learning process (Naved, 2015). Further, assessment is considered as one of the most important pieces of the EFL
educational process which has key challenges and roles in the field of education (Putri, Pratolo & Setiani, 2019).
Generally, assessment should be implemented into the field of education by every EFL instructor (Gultom, 2016).
As it is believed, assessment process shouldn’t be considered only as a tool to provide learners a diploma, but it
should also considered as a process that guides and helps the learner to boost their language learning performance,
achievement and language proficiency level as well as, improved learning applications and conditions (Charvade,
Jahandar & Khodabandehlou, 2012). Importantly, the CEFR provides a guideline with a good foundation for
grouping and defining the procedures that should be taken into consideration for an effective assessment and
instructional process (Piccardo, 2012). The CEFR has existed as a worldwide policy in language education that
has been adopted or adapted by nations around the world (Afip, Hamid & Renshaw, 2019). Majority of the nations,
started to follow CEFR guidelines in order to revise and develop their countries’ educational and language policies
as it provides scales and descriptors that enable the teachers to assess the language skills and performances of the
learners (Fleckenstein, Leucht & Koéller, 2018; Hai & Nhung, 2018). As it is agreed by the Fleckenstein, Leucht
and Koller (2018), the CEFR enables the instructors to become “fair judges of students’ EFL competence, tapping
the full potential of criterion-referenced assessment” (p. 98). In line with these, although the language assessment
literacy is an indispensable part of language teacher education, EFL teachers have difficulties as they are not
trained about the assessment process based on the CEFR principles during their educational process (Babaii &
Asadnia, 2019; Tavassoli & Farhady, 2018). In spite of, majority of the educators are not trained about the usage
of CEFR for the assessment process, the CEFR has rapidly been implemented in instructor education, target
language curriculum and instructional tools as the instructors are hoped to adapt and adopt CEFR for usage in
curriculum development, pedagogy and assessment for the advancement of the target language performances and
language proficiency level of the EFL learners (Fleckenstein, Leucht & Koller, 2018). As a consequence, there is
a gap in the context of education about the administration of the assessment practices based on the CEFR principles
in the teacher education process as well as, language education policies, curriculum, examination guidelines and
also researches in the field of education (Aratijo & Costa, 2013; Fleckenstein, Leucht & Koller, 2018; Babaii &
Asadnia, 2019). Additionally, as the CEFR influences the lives of millions, and many studies highlights the
significance of the CEFR principles on the EFL assessment process there is a need for the research that will
examine the effects of assessment procedures based on the CEFR principles regarding the academic achievement
of the EFL learners (Baldwin & Apelgren, 2018; Deygers, Zeidler, Vilcu & Carlsen, 2018). Moreover, the CEFR
suggests that there are various assessment types that can be implemented into the assessment process and all types
of assessment should be carefully examined and analysed in order to help instructors to figure out the particular or
common, interior or exterior, personal or universal targets to be directed and in deciding which types are more
convenient, applicable and suitable to the circumstances in that they are utilizing (Agenziascuola, 2013; Piccardo,
Berchoud, Cignatta, Mentz, & Pamula, 2011). In other words, although there are some researches about the usage
of the CEFR principles for the assessment of the EFL learners, there is a lack of studies that will provide
information about the most common types of assessment in the EFL classes based on the CEFR principles
(Baldwin & Apelgren, 2018). As a result, this research purposes to find out information about the assessment
procedures in EFL classes based on the CEFR principles, on account of providing useful insights into the field of
EFL education process. In particular, this study intended to find out the most common types of assessment based
on the CEFR principles and the effects of the assessment procedures based on the CEFR principles on the academic
achievement of the EFL learners.

Research Questions
By carrying out this research, the researchers aim to find out the most common types of assessment and the
effects of the CEFR oriented assessment procedures on the academic achievement of the EFL learners.
On account of achieving the purpose of the study, the following questions comprise the research questions of
this study:
1. What are the most common types of CEFR oriented assessment types in the EFL classes?
2.  What are the effects of the CEFR oriented assessment practices on the EFL learners’ academic
achievement?
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Method

Research Design

A meta-analysis design is employed as a design of the research. Haidich (2010) identifies the meta-analysis as a kind of
design that “a quantitative, formal, epidemiological study design used to systematically assess previous research studies to
derive conclusions about that body of research” (p. 29). In other words, the study used meta-analysis design through analysing
the information from the previous literature through the use of a particular database namely, Taylor and Frangis. In fact, the
collected articles were the data collection tools of the study. By the analysis of the previous literature as its data collection tool,
the researcher purposes to collect and analyse quantitative data which purposes to transform the data into numeric form. Further,
as the research was based on the quantitative data collection, a quantitative data analysis was employed (Green, 2015).

Population and Sample/Study Group/Participants

This research was used convenience sampling technique, as the researcher purposed to collect the specific kind
of data from the 75 articles that were published in the journal of Language Assessment Quarterly between the
years of 2010-2019 on language education and literature and available in the Taylor and Frangis database.
Convenience sampling can be defined as “a type of nonprobability sampling, where the members of the target
population that meet certain practical criteria, such as easy accessibility, geographical proximity, availability at a
given time, or the willingness to participate” (Etikan, Musa & Alkassim, 2016, p. 2). The purpose of choosing
convenience sampling technique for the sampling and sample was to collect the data that the particular type of
non-probability sampling leans on the data acquiring from occupant representatives that are handily accessible to
take part in the research (Saunders, Lewis & Thornhill, 2012). All of the selected articles were reviewed and
analysed to find out the most common types of assessment and their effects on the academic achievement of the
EFL learners. The data was collected during the 2019-2020 fall semester, from the journal of Language Assessment
Quarterly in the electronic database, Taylor and Frangis, using the keyword “The Common European Framework
of Reference for Languages”.

Data Collection Tools

This research adopted a quantitative data analysis as the data was collected only quantitatively. The quantitative
data was collected through the meta-analysis of the previous literature through the use of an electronic academic
database namely, Taylor and Frangis where the articles were selected randomly by the researcher from the journal
of Language Assessment Quarterly and in order to reach the content that the researcher was focused on following
keyword was entered “Common European Framework of References for Languages”. Significantly, the researcher
was only collected the data from the studies that were done among the 2010-2019 years on language education
and literature, on account of focusing on the related and up to date quantitative data.

Data Collection

Primarily, the study was focused on the meta-analysis where the analysis of the previous literature was done
to identify the most widely used type of assessment in EFL classes based on the CEFR principles, and also their
effects on the academic achievement of the EFL learners. In brief, 75 articles published in the journal of Language
Assessment Quarterly between the years of 2010-2019 on language education and literature and searched in the
electronic database, Taylor and Frangis, using the keyword “Common European Framework of References for
Languages” were reviewed as the data collection tools of the investigation.

Data Analysis

Data, regarding the meta-analysis of the previous literature were analysed through the following procedures.
Initially, an electronic academic database was selected randomly by the researcher and then, the following
keywords were entered on account of reaching to the content that the researcher was focused “Common European
Framework of References for Languages”. Importantly, the researcher was only focalized on the articles that were
conducted among 2010-2019 years, on account of reaching the up to date data. Next, these articles were analysed
and grouped in line with their themes by the researcher. Thenceforward, the Statistical Package for Social Sciences
(SPSS) software version 20.0; descriptive statistics was used on account of finding out the most commonly used
type of assessment and their effects on the academic achievement of the EFL learners based on the CEFR
principles.

258



Assessment in EFL Classes Based on CEFR Principles

Findings

The Most Common CEFR oriented Assessment Types in EFL Classes

As it is illustrated in the Table 1, the results of the investigation about the most common types of assessment
based on the CEFR principles indicated that the proficiency assessment (40%) is the most widely used assessment
type based on the CEFR principles, while achievement assessment, norm referencing assessment, criterion
referencing assessment, continuum criterion referencing assessment, continuous assessment, fixed point
assessment, indirect assessment, objective assessment, checklist rating assessment, impression assessment, and
also guided judgement assessment types are taken into consideration by none of the reviewed articles (0%).
Following to these, performance assessment (15%) based on the CEFR principles is found to be second most
common assessment type based on the CEFR principles, whereas equal number of articles (4%) namely, formative
assessment, performance rating assessment, analytic assessment, series assessment, category assessment, and also
assessment by others based on the CEFR principles are implemented into the EFL classes. Additionally, holistic
assessment (9%) is found to be third most commonly used assessment type based on the CEFR principles, and
also almost equal number of the reviewed articles (7%) are implemented direct assessment based on the CEFR
principles into their academic studies. Lastly, mastery learning criterion referencing, summative assessment,
knowledge assessment, subjective assessment, and self-assessment (1%) are considered as the least common types
of assessment based on CEFR principles. Significantly, these results are in line with the findings of Lai (2011)
who agreed that the proficiency assessment is the most common type of assessment based on the CEFR principles.
Contrarily, dissimilar to the findings of the Fastre, Klink and Merrienboer (2010) who claimed that performance
assessment is more widely used than the proficiency assessment, the proficiency assessment (40%) is found to be
the most common types of assessment based on the CEFR principles, following to these, performance assessment
(15%) is another most common types of assessment based on the CEFR principles and majority of the types of
assessment based on the CEFR principles are not investigated and/or implemented into the field of education.

Table 1. The Most Common CEFR Oriented Assessment Types

Types of Assessment F %
Achievement Assessment - -
Proficiency Assessment 30 40

Norm Referencing Assessment
Criterion Referencing Assessment

Mastery Learning Criterion Referencing Assessment 1 1
Continuum Criterion Referencing Assessment - -
Formative Assessment 3 4
Summative Assessment 1 1
Continuous Assessment - -
Fixed Point Assessment -

Direct Assessment 5 7
Indirect Assessment - -
Performance Assessment 11 15
Knowledge Assessment 1 1
Subjective Assessment 1 1

Objective Assessment - -
Checklist Rating Assessment - -
Performance Rating Assessment 3 4
Impression Assessment

Guided Judgement Assessment

Holistic Assessment 6 9
Analytic Assessment 3 4
Series Assessment 3 4
Category Assessment 3 4
Assessment by Others 3 4
Self-assessment 1 1
Total 75 100

Key: F- Frequency % - Percentage
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Effects of the CEFR Oriented Assessment on the EFL Learners’ Academic Achievement

As it is demonstrated in the Table 2, the effects of the CEFR oriented assessment on the academic achievement
seem to be highly positive. Majority of the studies (75%) reported strong relationship among the academic
achievement and assessment procedures based on the CEFR principles, while minority of them (7%) revealed both
positive effects and negative effects of the CEFR oriented assessment on the academic achievement of the EFL
learners. Significantly, equal number of the articles (9%) indicated negative effects of the CEFR oriented
assessment on academic achievement and no relationship among the assessment and academic achievement. In
contrast to the findings of Uri and Aziz (2018) who agreed that assessment based on the CEFR principles might
affect the academic achievement of the learners in a negative way as there were some challenges and difficulties
regarding the implementation of it, this research indicated a positive relationship between the EFL learners’
academic achievement and assessment procedures based on the CEFR principles. These findings were in line with
the Afip, Hamid and Renshaw’s (2019) research findings, who agreed that the CEFR based assessment procedures
created opportunities for best practices in line with the higher-level English proficiency and language learning
achievement.

Table 2. Effects of the CEFR Oriented Assessment Practices on Academic Achievement

Effects of the Assessment Procedures F %
Positive 56 75
Negative 7 9
Both Positive and Negative 5 7
Neither Positive nor Negative 7 9
Total 75 100

Key: F- Frequency % - Percentage

Discussion and Conclusion

The results regarding the first research question about the most common types of assessment in EFL classes
based on the CEFR principles, illustrate that the proficiency assessment the most common and it is followed by
the performance assessment and the holistic assessment. Following to these, the data related to the second question
about the effects of the assessment practices based on the CEFR principles on the EFL learners’ academic
achievement shows a positive effect of the CEFR oriented assessment on the EFL learners’ academic achievement.
In fact, results of the study should be taken into consideration especially for the syllabus design and educational
policy development as there is a positive relationship among the academic achievement and assessment
procedures, and these findings has potential to embolden the policy makers’ educational organizations to plan their
assessment practices based on the CEFR principles. Significantly, this research is limited with the 75 articles that
are published in the journal of Language Assessment Quarterly between the years of 2010-2019 on language
education and literature. As a matter of the fact that the study is reviewed the previous literature conducted in a
limited time and via limited electronic database namely, Taylor and Frangis. Once the year of publication date of
the reviewed articles extended and the data sources are varied and increased in number, it may be possible to obtain
a different and deeper results. Moreover, using the keyword “The Common European Framework of Reference
for Languages” cannot be enough to universalize the results of the study to the whole literature. Further studies
are strongly recommended to investigate the effectiveness of different types of assessment based on the CEFR
principles.
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Introduction

“Is mathematics, for example, a discrete body of knowledge to be memorized or an organized, coherent,
conceptual system to be understood? Does reading consist of remembering a set of sound-symbol relationships or
gaining meaning from the words on a printed page?”” (Anderson, et al., 2010).

Objectives guide individuals’ efforts in life. They show what an individual wants to achieve. Today, objectives
are addressed as content or curriculum standards. These standards may be illuminating and beneficial on one hand
but confusing on the other hand (Anderson et al., 2010).

Qualifications to be gained by people through education have a long list (Doganay & Sar1, 2008, p.44). A
curriculum is a process involving methods, techniques, and assessment activities for providing relevant contents
through activities inside and outside the classroom conducted for attaining the objectives of national education and
of educational institutions in any educational stage. It is a guide for courses in different grades in terms of subjects
to be covered, goal to be achieved, duration, method, and techniques (Biiylikkaragéz & Civi, 1999, p.190).
Teachers may encounter problems in terms of course content and time limitation problems unless serious and
difficult decisions are made on what to teach and at which level to teach (Anderson et al., 2010). Educationists
have proposed certain taxonomies by considering the common aspects of the above-mentioned qualifications.
Taxonomy in education involves organizing or arranging behaviors that are intended for individuals to attain from
simple to complex, from easy to difficult, and from concrete to abstract in such a way that they are prerequisites
for one another (S6nmez, 2010).

The taxonomy approach gives teachers an idea about what they are trying to achieve as well as the
understandability and observability of the learning outcomes in curricula and can be used for the analysis of student
work. It guides teachers especially when they are preparing questions for assessing students. It helps teachers make
out objectives (Anderson et al., 2001; Zorluoglu, Kizilaslan & Sozbilir, 2016; Cangiiven, Oz, Binzet & Avec, 2017;
Beyreli & Sonmez, 2017). It covers categories and groups about a single being, event, or situation. For example,
there are birds, reptiles, mammals, etc. in the living beings group. When a species is called reptile, we understand
that it bears the characteristics of reptile (Anderson et al., 2010)

Taxonomy of Educational Objectives: The Classification of Educational Goals, Handbook 1: Cognitive
Domain, written by Bloom, Engelhart, Furst, Hill and Krathwohl, edited by Bloom, and published in 1956 lighted
the way for a lot of educational research. The affective domain was added in 1964, and studies on psychomotor
domain were included in 1966 and 1972. The taxonomy was updated with the novelties in 1999 as a result of the
studies conducted between 1994 and 1999 (Anderson et al., 2010).

The most used model of educational objectives is based on Ralph Tyler’s study (1949, quoted in Anderson et
al., 2010). Tyler stated: “The most useful form for stating objectives is to express them in terms which identify
both the kind of behavior to be developed in the student and the content or area of life in which this behavior is to
operate.” In Bloom’s updated taxonomy (Revised Bloom’s Taxonomy [RBT]), “behavior” is replaced by
“cognitive process”, and “content” is replaced by “knowledge type” (Anderson et al., 2010).

While the first version of the taxonomy had a single dimension, the revised taxonomy consists of two
dimensions. In the updated taxonomy, objectives are listed, and a verb and a noun are incorporated in “objective”.
While the verb part covers the cognitive process, the noun part is about the knowledge to be learned by students.
The table showing the relationship between cognitive process and knowledge is called taxonomy table. The
knowledge dimension has four categories: factual, conceptual, procedural, and metacognitive. As some of
procedural knowledge is more concrete than conceptual knowledge, which consists of the most abstract
knowledge, conceptual and procedural knowledge categories in this dimension may overlap in terms of
abstractness. The cognitive process of the table has six categories: remembering, understanding, applying,
analyzing, evaluating, and creating (Anderson et al., 2010; Krathwohl, 2002).

Knowledge Dimension

The Knowledge Dimension has the following categories and sub-categories as summarized by Anderson et al.
(2010):

A. Factual Knowledge: The elements students must know to solve a problem they encounter in a subject area.

B. Conceptual Knowledge: Knowledge in which different pieces of knowledge and parts of pieces of
knowledge are connected and integrated in a more systematic way.
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C. Procedural Knowledge: Knowledge about “how to do” something. It may often appear as procedures to be
followed and steps to be taken in order, but it may also include procedures, skills, algorithms, techniques, and
methods that are known together.

While factual knowledge and conceptual knowledge are about answers to “what” questions, procedural
knowledge is about answers to “how” question. Differently from metacognitive knowledge, procedural knowledge
is limited to skills, algorithms, techniques, and methods specific to a subject or discipline. It represents knowledge
or ways of thinking specific to a discipline such as designing and doing experiments in sciences, solving equations
of the second degree in mathematics, and historical data collection methods (Anderson et al., 2010).

D. Metacognitive Knowledge: Knowledge of cognition and awareness and knowledge of one’s own cognition.

The Cognitive Process Dimension

The permanence of what is learned and increasing its transfer are very important among educational goals.
Permanence involves keeping the knowledge in mind and recalling it while transfer requires making out and using
what is learned. Permanence puts an emphasis on the past, whereas transfer stresses the future. Constructive
learning (learning by understanding) is treated as an important educational objective. At this point, student
assessment covers much beyond student’s capability to present factual knowledge alone. The cognitive process
dimension helps to show the ways in which students can actively engage in learning while trying to construct
meaning. The verb part of “objective” is about the cognitive process dimension (Anderson et al. 2010, Krathwohl,
2002). Anderson et al. (2010) summarize the cognitive process dimension as follows:

1. Remembering: Recognizing and recalling.

2. Understanding: Interpreting (clarifying, translating), Exemplifying (illustrating a concept), Classifying
(dividing, putting into groups), Summarizing (abstracting, generalizing), Inferring (concluding, extrapolating,
predicting, generalizing), Comparing (comparing and contrasting), Explaining (constructing a model representing
the cause and effect relationship).

3. Applying: Executing (applying) and Implementing (using).

4. Analyzing (determining the relationship between the part and the whole): Differentiating (distinguishing),
Organizing (outlining, structuring), Attributing (ascribing and crediting).

5. Evaluating (making judgments based on criteria and standards): Checking (monitoring, testing), Critiquing
(judging).

6. Creating (putting forward a functional whole): Generating (hypothesizing), Planning (designing), Producing
(constructing).

Significance of the Study

The study is significant as it provides individuals working in the field of education with an insight into how
learning outcomes changed in chemistry curricula in terms of RBT from 2007 to 2018. This study may be
supported by research that determines the RBT levels of students at the end of assessment in chemistry courses
or the examination of exam questions prepared by teachers for chemistry assessment of students based on RBT.

Taxonomy provides convenience to the practitioner on how the learning outcomes of the curriculum can be
gained to pupils and the evaluation of learning outcomes. In the present study, from 2007 to 2018, the leaning
outcomes of chemistry curriculum have been handled according to the RBT. This study may give researchers an
idea of the changes in learning outcomes in the secondary school chemistry curriculum. It can also help teachers
conduct their lessons and prepare exam questions.

Method

The type of the study, target group, data collection tools, validity and reliability, data collection methods, data
analysis, limitations should be included in this section. If needed, subheadings can be used in this section.

Research Design

This research was carried out with document analysis which is one of the qualitative research designs.
Document analysis involves the analysis of written materials containing information about the phenomenon or
phenomena intended to be examined (Yildinm & Simsek, 2011). This study examines the chemistry curricula
published by the Ministry of National Education of Turkey in 2007, 2013 and 2018 based on the knowledge and
cognitive process dimensions of the Revised Bloom’s Taxonomy (RBT). In this regard, chemistry curriculum
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learning outcomes were subjected to content analysis based on the knowledge and cognitive process dimensions
of RBT.

Population and Sample/Study Group/Participants

This study examines the chemistry curricula published by the Ministry of National Education of Turkey in
2007, 2013 and 2018 based on the knowledge and cognitive process dimensions of the Revised Bloom’s Taxonomy
(RBT).

Data Collection Tools

The data collection tool of this study; It consists of a written form in which researchers can be classified the
learning outcomes of the 2007, 2013 and 2018 chemistry curricula published by the Ministry of Education in terms
of knowledge dimension and cognitive process dimension according to the Revised Bloom Taxonomy (RBT). In
the written form, the subtitles of the knowledge dimension and the cognitive process dimension of the RBT have
preference boxes. Thus, the researchers had the opportunity to choose the appropriate box. The analysis of the data
was done by two researchers who hold the title of Dr. in chemistry education.

Data Collection

The data of the study consisted of the learning outcomes of chemistry curricula published in 2007 2013 and
2018 by the Ministry of Education.

Data Analysis

The RBT dimensions in which chemistry curriculum learning outcomes would be included were determined
by both authors separately. In the analysis process, both authors continuously had an exchange of ideas to locate
the learning outcomes in the taxonomy and check them. The reliability of results was ensured by detecting
agreements and disagreements between the authors through the reliability coefficient formula
(Agreements/Agreements+ Disagreements). A reliability coefficient that is not less than 80% is accepted suitable
(Miles & Huberman, 1994). In the present study, reliability coefficient was calculated to be 90.57%, which
confirmed the reliability of the results.

Table 1 presents examples of chemistry curriculum learning outcomes for the RBT knowledge dimension. The
analyses in the knowledge dimension were made considering the examples given in Table 1.

Table 1. Examples from the 2018 Chemistry Curriculum Representing the Knowledge Dimensions

Knowledge Dimension Examples from the chemistry curriculum

A. Factual Knowledge S/he recognizes basic warning signs used in chemistry for safety purposes.

B. Conceptual Knowledge S/he explains the formation of coal and the types of coal.

C. Procedural Knowledge S/he uses gas laws and kinetic theory to explain the behaviors of gases.

D. Metacognitive Knowledge S/he gains awareness of the limitedness of available water sources in the
world.

Table 2 presents examples of chemistry curriculum learning outcomes for the RBT cognitive process
dimension. The analyses in the cognitive process dimension were made considering the examples given in Table
2.

Table 2. Examples from the 2018 Chemistry Curriculum Representing the Cognitive Process Dimensions

Cognitive Process Examples from the chemistry curriculum

Dimension

1. Remembering S/he matches the names of elements s/he frequently interacts with in daily life with
their symbols.

2. Understanding S/he explains the properties of solutions with examples from daily life.

3. Applying She makes calculations by connecting the concepts of mass, the number of moles, the

number of molecules, the number of atoms, and volume of gases under normal
conditions with one another.
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4. Analyzing S/he explains the importance of sustainable life and sustainable development for
society by establishing a connection with the science of chemistry.

5. Evaluating S/he evaluates the developments in the field of nanotechnology in terms of their
effects on science, society, technology, environment, and economy.

6. Creating S/he puts forward solution suggestions to decrease the harmful effects of fossil fuels

on environment.

Research Ethics
We declare that the research has no unethical problem and we observe research and publication ethics.
Findings

This section analyzes 636 learning outcomes of the 2007, 2013, and 2018 chemistry curricula based on the
knowledge and cognitive process skills dimensions of RBT and locates them in the taxonomy.

Figure 1 presents the distribution of learning outcomes by year. As showed in Figure 1, 56% (f=354) of the
learning outcomes are in the 2007 Chemistry Curriculum, 24% (f=155) in the 2013 Chemistry Curriculum, and
20% (f=127) in the 2018 Chemistry Curriculum.

Learning Outcomes

= 2007
m 2013
2018

Figure 1. The Distribution of Learning Outcomes in Secondary Education Chemistry Curricula
The distribution of learning outcomes in the knowledge dimension

Table 3 shows the distribution of learning outcomes in the knowledge dimension. As showed in Table 3, 11%
(f=70) of knowledge consists of factual knowledge, 70% (f=448) conceptual knowledge, 17% (f=114) procedural
knowledge, and 0.48% (f=4) metacognitive knowledge. The table clearly shows that majority (70%) of the learning
outcomes are associated with conceptual knowledge.

Table 3. The Distribution of Learning Outcomes in the Knowledge Dimension in Secondary Education Chemistry
Curricula

KD FK CK PK MCK f %
2007 45 232 77 0 354 55.66
2013 16 113 22 4 155 24.37
2018 9 103 15 0 127 19.97
f 70 448 114 4 636
Total Percentage 11.00 70.44 17.93 0.63 100

KD: Knowledge Dimension. FK: Factual Knowledge. CK: Conceptual Knowledge. PK: Procedural Knowledge.
MCK: Metacognitive Knowledge.

Figure 2 presents the distribution of learning outcomes in the knowledge dimension based on year. As showed
in Figure 2, 12.71% (f=45) of the 2017 learning outcomes, 10.32% (f=16) of the 2013 learning outcomes, and
7.03% (f=9) of the 2018 learning outcomes are in the factual knowledge category, and there is a decrease trend in
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this category of learning outcomes. 65.54% (f=232) of the 2007 learning outcomes, 72.90% (f=113) of the 2013
learning outcomes, and 81.10% (f=103) of the 2018 learning outcomes are in the conceptual knowledge category,
and there is an increase trend in this category of learning outcomes. 21.75% (f=77) of the 2007 learning outcomes,
14.20% (f=22) of the 2013 learning outcomes, and 11.81% (f=15) of the 2018 learning outcomes are in the
procedural knowledge category, and there is a decrease trend in this category of learning outcomes. The
metacognitive knowledge category is not covered in the 2007 and 2018 chemistry curricula, but 2.58% (f=4) of
the 2013 learning outcomes are in the metacognitive knowledge category. There seems to be no considerable
change in the metacognitive category of learning outcomes, and almost no coverage is given to this category in
the chemistry curricula.
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Figure 2. The Distribution of Learning Outcomes in the Knowledge Dimension by Year

Figure 3 presents the distribution of chemistry curriculum learning outcomes in the knowledge dimension by
grade. As showed in Figure 3, 12.22% (f=11) of the 2007 ninth-grade learning outcomes, 24.24% (f=8) of the
2013 ninth-grade learning outcomes, and 7.89% (f=3) of the 2018 ninth-grade learning outcomes are in the factual
knowledge category; 13.92% (f=11) of the 2007 tenth-grade learning outcomes, 7.69% (f=3) of the 2013 tenth-
grade learning outcomes, and 2.57% (f=1) of the 2018 tenth-grade learning outcomes are in the factual knowledge
category; 5.33% (f=4) of the 2007 eleventh-grade learning outcomes, 4.35% (f=2) of the 2013 eleventh-grade
learning outcomes, and 0% (f=0) of the 2018 eleventh-grade learning outcomes are in the factual knowledge
category; and 12.27% (f=9) of the 2007 twelfth-grade learning outcomes, 8.11% (f=3) of the 2013 twelfth-grade
learning outcomes, and 16.13% (f=5) of the 2018 twelfth-grade learning outcomes are in the factual knowledge
category. 67.78% (f=61) of the 2007 ninth-grade learning outcomes, 57.57% (f=19) of the 2013 ninth-grade
learning outcomes, and 91.30% (f=21) of the 2018 ninth-grade learning outcomes are in the conceptual knowledge
category; 70.89% (f=56) of the 2007 tenth-grade learning outcomes, 82.05% (f=32) of the 2013 tenth-grade
learning outcomes, and 91.30% (f=21) of the 2018 tenth-grade learning outcomes are in the conceptual knowledge
category; 74.67% (f=56) of the 2007 eleventh-grade learning outcomes, 76.09% (f=35) of the 2013 eleventh-grade
learning outcomes, and 85.71% (f=30) of the 2018 eleventh-grade learning outcomes are in the conceptual
knowledge category; and 53.64% (f=59) of the 2007 twelfth-grade learning outcomes, 72.97% (f=27) of the 2013
twelfth-grade learning outcomes, and 70.97% (f=22) of the 2018 twelfth-grade learning outcomes are in the
conceptual knowledge category. 20.00% (f=18) of the 2007 ninth-grade learning outcomes, 12.12% (f=4) of the
2013 ninth-grade learning outcomes, and 13.16% (f=5) of the 2018 ninth-grade learning outcomes are in the
procedural knowledge category; 15.19% (f=12) of the 2007 tenth-grade learning outcomes, 7.69% (f=3) of the
2013 tenth-grade learning outcomes, and 4.35% (f=1) of the 2018 tenth-grade learning outcomes are in the
procedural knowledge category; 20.00% (f=15) of the 2007 eleventh-grade learning outcomes, 19.56% (f=9) of
the 2013 eleventh-grade learning outcomes, and 14.29% (f=5) (f=30) of the 2018 eleventh-grade learning
outcomes are in the procedural knowledge category; and 29.09% (f=32) of the 2007 twelfth-grade learning
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outcomes, 16.22% (f=6) of the 2013 twelfth-grade learning outcomes, and 12.90% (f=4) of the 2018 twelfth-grade
learning outcomes are in the procedural knowledge category.

As showed in Figure 3, none of the learning outcomes in the 2007 and 2018 chemistry curricula are in the
metacognitive category. In 2013, on the other hand, coverage, though little, was given to the metacognitive
category in the ninth (f=2; 6.07%), tenth (f=1; 2.57%), and eleventh (f=1; 2.70%) grades.
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Figure 3. The Distribution of Chemistry Curriculum Learning Outcomes in the Knowledge Dimension by Grade
The distribution of learning outcomes in the cognitive process dimension

Table 4 shows the distribution of learning outcomes in the cognitive process dimension. As showed in Table
4, 7.86% (f=50) of learning outcomes consist of remembering, 60.53% (f=385) understanding, 12.58% (f=80)
applying, 16.98% (f=16.98) analyzing, 0.64% (f=4) evaluating, and 1.41% (f=9) creating. The table clearly shows
that majority (70 %) of the learning outcomes are in understanding cognitive process category.

Table 4. The Distribution of Learning Outcomes in the Cognitive Process Dimension in Secondary Education
Chemistry Curricula

CPD 2007 2013 2018 f %
R 33 10 7 50 7.86
U 226 67 92 385 60.53
AP 60 10 10 80 12.58
AN 35 60 13 108 16.98
E 0 2 2 4 0.64
C 0 6 3 9 1.41
f 354 155 127 636
Total Percentage 55.66 24.37 19.97 100

CPD: Cognitive Process Dimension. R: Remembering, U: Understanding, AP: Applying, AN: Analyzing, E:
Evaluating, C: Creating.

Figure 4 presents the distribution of learning outcomes in the cognitive process dimension by year. As showed
in Figure 4, 9.32% (f=33) of the 2007 learning outcomes, 6.45% (f=10) of the 2013 learning outcomes, and 5.51%
(f=7) of the 2018 learning outcomes are in the remembering category. 63.84% (f=226) of the 2007 learning
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outcomes, 43.33% (f=67) of the 2013 learning outcomes, and 72.44% (f=92) of the 2013 learning outcomes are in
the understanding category. 16.95% (f=60) of the 2007 learning outcomes, 6.45% (f=10) of the 2013 learning
outcomes, and 7.87% (f=10) of the 2018 learning outcomes are in the applying category. 9.89% (f= 35) of the
2007 learning outcomes, 38.71% (f=60) of the 2013 learning outcomes, and 10.24% (f=13) of the 2013 learning
outcomes are in the analyzing category. None of the 2007 learning outcomes are in the evaluating category while
1.29% (f= 2) of the 2013 learning outcomes and 1.57% (f=2) of the 2018 learning outcomes are in the evaluating
category. Also, none of the 2007 learning outcomes are in the creating category while 3.87 % (f=6) of the 2013
learning outcomes and 2.36 (f=3) of the 2018 learning outcomes are in the creating category. Figure 4 clearly
shows that the understanding category dominates the 2007, 2013, and 2018 chemistry curricula, whereas there are
serious lacks in high-level cognitive process dimensions such as evaluating and creating.
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Figure 4. The Distribution of Learning Outcomes in the Cognitive Process Dimension by Year

Figure 5 presents the distribution of chemistry curriculum learning outcomes in the cognitive process
dimension by grade. As showed in Figure 5, 6.67% (f=6) of the 2007 ninth-grade learning outcomes, 9.09% (f=3)
of the 2013 ninth-grade learning outcomes, and 7.89% (f=3) of the 2013 ninth-grade learning outcomes are in the
remembering category. 12.66% (f=10) of the 2007 tenth-grade learning outcomes and 7.69% (f=3) of the 2013
tenth-grade learning outcomes are in the remembering category, but none of the 2018 tenth-grade learning
outcomes are in this category. 4.00% (f=3) of the 2007 eleventh-grade learning outcomes and 4.35% (f=2) of the
2013 eleventh-grade learning outcomes are in the remembering category, but none of the of the 2018 eleventh-
grade learning outcomes are in this category. 3.64% (f=4) of the 2007 twelfth-grade learning outcomes, 5.41%
(f=2) of the 2013 twelfth-grade learning outcomes, and 12.90% (f=4) of the 2018 twelfth-grade learning outcomes
are in the remembering category. 66.67% (f=60) of the 2007 ninth-grade learning outcomes, 60.61% (f=20) of the
2013 ninth-grade learning outcomes, and 70.05% (f=27) of the 2013 ninth-grade learning outcomes are in the
understanding category. 64.56% (f=51) of the 2007 tenth-grade learning outcomes, 47.72% (f=19) of the 2013
tenth-grade learning outcomes, and 95.65% (f=22) of the 2018 learning outcomes are in the understanding
category. 66.67% (f=50) of the 2007 eleventh-grade learning outcomes, 30.96% (f=17) of the 2013 eleventh-grade
learning outcomes, and 74.29% (f=26) of the 2018 eleventh-grade learning outcomes are in the understanding
category. 59.09% (f=65) of the 2007 twelfth-grade learning outcomes, 29.73% (f=11) of the 2013 twelfth-grade
learning outcomes, and 54.84% (f=17) of the 2018 twelfth-grade learning outcomes are in the understanding
category. 18.89% (f=17) of the 2007 ninth-grade learning outcomes, 3.03% (f=1) of the 2013 ninth-grade learning
outcomes, and 7.89% (f=3) of the 2013 ninth-grade learning outcomes are in the applying category. 12.69% (f=10)
of the 2007 tenth-grade learning outcomes and 5.13% (f=2) of the 2013 tenth-grade learning outcomes are in the
applying category, but none of the 2018 learning outcomes (f=0) are in this category. 20.00% (f=15) of the 2007
eleventh-grade learning outcomes, 10.20% (f=5) of the 2013 eleventh-grade learning outcomes, and 11.43% (f=4)
of the 2018 eleventh-grade learning outcomes are in the applying category. 16.36% (f=18) of the 2007 twelfth-
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grade learning outcomes, 5.41% (f=2) of the 2013 twelfth-grade learning outcomes, and 9.68% (f=3) of the 2018
twelfth-grade learning outcomes are in the applying category. 7.78% (f=7) of the 2007 ninth-grade learning
outcomes, 24.24% (f=8) of the 2013 ninth-grade learning outcomes, and 7.89% (f=3) of the 2013 ninth-grade
learning outcomes are in the analyzing category. 10.13% (f=8) of the 2007 tenth-grade learning outcomes, 28.20%
(f=11) of the 2013 tenth-grade learning outcomes, and 4.35% (f=1) of the 2018 tenth-grade learning outcomes are
in the analyzing category. 9.33% (f=7) of the 2007 eleventh-grade learning outcomes, 43.48% (f=20) of the 2013
eleventh-grade learning outcomes, and 14.29% (f=5) of the 2018 eleventh-grade learning outcomes are in the
analyzing category. 11.81% (f=13) of the 2007 twelfth-grade learning outcomes, 57.76% (f=21) of the 2013
twelfth-grade learning outcomes, and 12.90% (f=4) of the 2018 twelfth-grade learning outcomes are in the
analyzing category. None of the 2007 learning outcomes are in the evaluating category, and very few of the 2013
ninth-grade (3.03%, f=1) and tenth-grade (2.56%, f=1) learning outcomes and the 2018 twelfth-grade (6.45%, f=2)
learning outcomes are in the evaluating category. Also, none of the 2007 learning outcomes are in the creating
category, and very few of the 2013 tenth-grade (7.69%, f=3), eleventh-grade 4.36%, f=2), and twelfth-grade
2.70%, f=1) and the 2018 ninth-grade (5.26%, f=2) and twelfth-grade (3.23%, f=1) learning outcomes are in the
creating category.
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Figure 5. The Distribution of Learning Outcomes in the Cognitive Process Dimension by Year and Grade

Discussion and Conclusion

The study showed that chemistry curriculum learning outcomes had a considerable decrease from 2007 to 2018
(Figure 1). They were considerably simplified. This is in line with ‘keeping short provides the essence’ principle.
It is possible to say that the aim is to provide meaningful learning by introducing basic concepts instead of
overloading students with much information (Cepni & Cil, 2016). Moreover, the decrease in the number of learning
outcomes given in the curriculum provides convenience for teachers as the number of class hours per learning
outcome will increase, and it will be easier to transform learning outcomes into behaviors (Karatay, Timur &
Timur, 2013).

The main aim of building up a taxonomy of educational objectives is to facilitate communication (Bloom, et
al., 1956). The findings of the study indicate that chemistry curriculum learning outcomes in the knowledge
dimension are rather about conceptual knowledge (Table 3). The distribution of learning outcomes in the
knowledge dimension over years shows that the coverage of factual knowledge and procedural knowledge
decreased from 2007 to 2018 while that of conceptual knowledge increased. It was also seen that the metacognitive
knowledge category was not covered in 2007 and in 2018 whereas it is possible to trace metacognitive knowledge
in 2013, though at a very low level (Figure 2). It is clear that there has not been a significant change in the
metacognitive knowledge category. The distribution of factual knowledge outcomes by grade shows that factual
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knowledge outcomes in the ninth grade increased from 2007 to 2013 while there was a decrease from 2013 to
2018. For the tenth and eleventh grades, factual knowledge decreased from 2007 to 2018. Finally, for the twelfth
grade, there was a decrease from 2007 to 2013, while there was an increase from 2013 to 2018. The distribution
of conceptual knowledge outcomes by grade shows that there was a decrease from 2007 to 2013 for the ninth
grade, while there was an increase from 2013 to 2018. However, this does not mean that there was a significant
decrease in the conceptual knowledge category. Instead, it means that there was a decrease in the increase of the
coverage of conceptual knowledge. Conceptual learning outcomes increased for the tenth and eleventh grades from
2007 to 2018. For the twelfth grade, there was an increase from 2007 to 2013, while there was a decrease from
2013 to 2018, though slightly. However, this does not mean that there was a decrease in the coverage of conceptual
knowledge, rather there was a decrease in the amount of the increase. It is possible to say that there is an overall
increase in conceptual learning outcomes by grade. The distribution of procedural dimension learning outcomes
by grade shows that there was a decrease from 2007 to 2018 for the ninth, tenth, eleventh, and twelfth grades.
However, there was not a significant change in the coverage of metacognitive knowledge by grade, and this is an
important lack (Figure 3).

Considering the chemistry curriculum as a whole and the cognitive process dimension, it can be concluded that
the majority of learning outcomes are in the understanding category (Table 4). From 2007 to 2018, chemistry
curriculum learning outcomes in the cognitive process dimension experienced a decrease in the remembering and
applying categories, whereas there was an increase in the understanding category. The analyzing category seems
fluctuating as there was a significant increase in 2013 compared to 2007; however, there was a significant decrease
in 2018 compared to 2013. The evaluating and creating categories were not covered in 2007 though they were
included in learning outcomes in 2013 and 2018, though at a low level, which was not sufficient (Figure 4). The
distribution of chemistry curriculum learning outcomes in the cognitive process dimension by grade shows that
there was not a significant increase or decrease in the remembering category for the ninth grade in 2007, 2013,
and 2018. For the tenth and eleventh grades, there was a slight decrease in the remembering category from 2007
to 2018. As for the twelfth grade, there was a slight increase in the coverage of the remembering category from
2007 to 2018. There was a decrease in that of the understanding category from 2007 to 2013 for all grades, whereas
there was an increase from 2013 to 2018. However, majority of the learning outcomes were in the understanding
category for all grades. In the applying category, there was a decrease from 2007 to 2013 and an increase from
2013 to 2018 for the ninth, eleventh, and twelfth grades. However, for the tenth grade, there was a decrease from
2007 to 2013, and the applying category was not covered in 2018. There was a significant increase from 2007 to
2013 in the analyzing category for the ninth, tenth, eleventh, and twelfth grades while there was a significant
decrease from 2013 to 2018. The evaluating category was not covered in 2007, while only a few learning outcomes
were about the evaluating category in 2013 for the ninth grade (3.03%, f=1) and the tenth grade (2.56%, f=1), and
a few were about this category in 2018 for the twelfth grade (6.45%, f=2), all indicating very low levels. Moreover,
none of the learning outcomes in 2007 were about the creating category, and only a few were about this category
in 2013 for the tenth grade (7.69%, f=3), eleventh grade (4.36%, f=2), twelfth grade (2.70%, f=1) and in 2018 for
the ninth grade (5.26%, f=2) and the eleventh grade (3.23%, f=1), indicating also very low levels (Figure 5).

To conclude, the distribution of chemistry curriculum learning outcomes by year and grade shows that the
knowledge dimension mostly covers the conceptual category, and the cognitive process dimension mostly covers
the understanding category. Moreover, learning outcomes covering procedural and metacognitive categories of the
knowledge dimension and learning outcomes covering the evaluating and creating categories of the cognitive
process dimension are either very few or non-existent. This is a very important lack. These results are in line with
the results of Zorluoglu, Kizilaslan and Sozbilir (2016), Yaz and Kurnaz (2017), Zorluoglu, Sahintiirk and
Bagriyanik (2017), Cangiiven, Oz, Binzet and Avci (2017), Zorluoglu, Giiven and Korkmaz (2017), and Eke
(2018). Zorluoglu, Kizilaslan and So6zbilir (2016) analyzed the learning outcomes of the chemistry curriculum for
2013 while Zorluoglu, Giiven and Korkmaz (2017) analyzed the learning outcomes in the 2017 curriculum based
on RBT. These studies report that most of learning outcomes in 2013 and 2017 curricula are about conceptual
knowledge in the knowledge dimension and that learning outcomes are low-level in the cognitive process
dimension, with the outcomes mostly focusing on remembering, understanding, and applying. They state that very
little coverage is given to learning outcomes covering high-level cognitive processes such as evaluating and
creating. Zorluoglu, Sahintiirk and Bagriyanik (2017) and Yaz and Kurnaz (2017) studied draft 2013 science
curriculum outcomes while Cangiiven, Oz, Binzet and Avci (2017) studied draft 2017 science curriculum
outcomes based on RBT. These studies also yielded similar results. The 2013 science curriculum learning
outcomes mostly concentrated on conceptual knowledge in the knowledge dimension while fewest learning
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outcomes were about metacognitive knowledge. In the cognitive process dimension, learning outcomes were
mostly about the understanding category while fewest learning outcomes covered high-level cognitive processes
such as evaluating and creating. Similarly, draft 2017 science curriculum learning outcomes were mostly about
understanding, which is a low-level cognitive process. Eke (2018) analyzed the 2018 physics curriculum learning
outcomes based on RBT. That study also revealed that most of the learning outcomes were about conceptual
knowledge in the knowledge dimension and about understanding in the cognitive process dimension. These results
indicate that learning outcomes for the science, physics, and chemistry courses are mostly low-level, concentrating
on conceptual knowledge and understanding.

The taxonomy approach not only helps teachers understand and observe the learning outcomes of curricula but
also guides them through their efforts to prepare questions that will assess students (Anderson et al., 2010).
Learning becomes more effective and meaningful when students seek answers to the questions they face (Koray,
Altungeki¢ & Yaman, 2005). The quality of questions that will assess students is of importance. In this sense,
teachers’ question preparing skills are important as well. The results obtained from certain previous studies in the
literature dwelling on Bloom’s Taxonomy, Revised Bloom’s Taxonomy, and assessment in the teaching process
are given below. Similar results were also obtained with these studies. Koray, Altunceki¢ and Yaman (2005)
studied preservice science teachers’ question-asking skills. They reported that preservice science teachers’ skills
of asking knowledge and comprehension questions are better than their skills of asking questions in other areas.
Dindar and Demir (2006) analyzed fifth grade teachers’ science exam questions based on Bloom’s Taxonomy.
They ascertained that 65% of the questions were at the knowledge level. Ayvaci and Tiirkdogan (2010) studied
science and technology teachers’ written exam questions based on RBT. They revealed that 38.8% of the questions
covered factual knowledge in the knowledge dimension and 38% were in the conceptual knowledge dimension,
whereas 38.4% were associated with remembering, 16.3% understanding, 8.5% analyzing, 23.1% evaluating, and
0.5% creating in the cognitive process dimension. Ozcan and Oluk (2007) dealt with the sixth, seventh, and eighth
grade science teachers’ written exam questions based on Bloom’s Taxonomy. They determined that 39% of the
questions were at the knowledge level, 25% at the comprehension level, 32% at the application level, and 4% at
the analysis and synthesis stages. Glindiiz (2009) scrutinized the sixth, seventh, and eight grade science and
technology teachers’ written exam questions and detected that 64.65% of the questions were at the knowledge
level, 9.68% at the comprehension level, 17.86% at the application level, 4.51% at the analysis level, 0.94% at the
synthesis level, and 2.34% at the evaluation level.

Previous studies show that science teachers’ exam questions are rather low-level based on Bloom’s Taxonomy
or Revised Bloom’s Taxonomy. The analysis on the learning outcomes of curricula as well as the questions asked
by teachers show that the outcomes and the questions are rather low-level based on Bloom’s Taxonomy or Revised
Bloom’s Taxonomy. The Revised Bloom’s Taxonomy guides academics and teachers through preparation of
curricula and teaching and assessment of courses. In-service trainings may be provided for teachers to better
understand the curricula prepared based on Bloom’s Taxonomy and to use the taxonomy more consciously in their
courses. In addition, preservice teachers studying in faculties of education may be equipped with elaborated
awareness on various course contents (curriculum development, assessment and evaluation, teaching practice,
etc.).
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Introduction

In recent years, it is seen that the qualitative researches on which the factors affecting learning are examined,
as well as how the students construct the knowledge, which stages they pass during the constructing knowledge,
and at which levels of thinking they take place are among the important research subjects. It is known that the
process of learning the concepts, the stages of structuring, the meaning of understanding, and the development of
cognitive structures in the mind are important for learning and teaching of mathematics (Agan, 2015; Akkaya,
2010; Bahar, 2017; Bulut, 2018; Deniz,2014; Giiler & Arslan, 2018; Oksiiz, 2018). In this sense, it is necessary to
employ the theories that will make it easier for students to determine their learning paths and levels according to
their level. APOS and RBC theories appear in the literature about the process of constructing knowledge of
students.

APOS theory, which shows the stages of cognitive development in the mind during the learning of concepts,
is based on Piaget's theory of reflective abstraction (Dubinsky, 1991). APOS theory first appeared in the studies
of RUMEC (Research Society of Mathematics Education Community) founded in 1995 by Dubinsky (Cottrill,
Dubinsky, Nichols, Schwingendorf, Thomas and Vidakovic, 1996). Dubinsky (2000) has focused on five basic
mental mechanisms for the development of advanced mathematical thinking, including internalization,
encapsulation, reversal, coordination, generalization-thematization. According to APOS theory, it is necessary to
cope with a mathematical situation and to create cognitive structures called action, process, object and schema by
using these mental mechanisms (Dubinsky, Weller, McDonald & Brown, 2005).

The idea of abstraction from Aristotle to the present is presented with various definitions. Russell (1926)
considered abstract thought as the highest level of human intelligence and as the most powerful tool
in Sierpinska (1994, p. 61) defined the action of the separation of certain features from a concept as
abstraction. Nowadays, it is seen that the abstraction is interpreted with two points of view as cognitive and
sociocultural. Decontexualization the context with respect abstraction cognitive approaches using characteristics
of the concept and Piagets (1985) indicating that occurs upon its relationship to other concepts is to speak of
empirical and semi-empirical abstraction it noted that occur at similar process. According to Piaget, the subject in
experimental abstraction observes a large number of objects and isolates their common characteristics while the
process in semi-experimental abstraction proceeds in the same way as experimental abstraction, and in later stages,
actions are applied on objects. Another idea that Piaget put forward about abstraction is reflective abstraction. It
is thought that abstraction is a mechanism developed for the mental structures in the development of thought as
well as the logical-mathematical structures in the mind of the individual (Arnon, Cottrill, Dubinsky, Oktag,
Fuentes, Trigueros & Weller, 2014). As a matter of fact, the idea of reflective abstraction is also the basis for
further research on abstractions (Tall, 1991). Also, Dienes (1961: p. 281), used abstraction from a cognitive point
of view, defines abstraction as a process of making a common feature from different situations; Skemp (1986) sees
the similarities in a previously formed classification as a continuous change in recognition of new experiences.
When abstraction is interpreted from a sociocultural perspective, it is thought that learning cannot be separated
from the environment, social interaction and use of tools. Noss and Hoyles (1996), some of the researchers with a
sociocultural perspective, produced the idea of situational abstraction, which supports students to understand how
they create mathematical ideas by extracting results from the materials they use and the dispersed components in
the environment.

Procept refers to a high level of reasoning that expresses both a process and a concept that is formed by the
merging of process and concept words (Gray & Tall, 1991). While the theory of APOS theory examines the
formation and the relationship between process and object thoughts, procept explains this situation with the
symbols used in the representation of concepts (Bayazit, 2016). In this context, it can be said that the idea of
procept is a learning theory which is considered in the understanding of the processes of constructing the
knowledge of students.

The RBC abstraction model introduced by Hershkowitz, Schwarz and Dreyfus in 2001 and which became an
RBC + C abstraction model by Dreyfus in 2007 is also based on Davydov's (1990) Knowledge Creation Philosophy
and Leontev's (1981) Theory of Activity. RBC defined abstraction as in vertically re-organization activity of pre-
acquired mathematical knowledge to form a new mathematical structure (Dreyfus, 2007; Hershkowitz, Schwarz,
& Dreyfus 2001). RBC + C based on the theory that abstraction can be observed by cognitive actions, it is stated
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that four different cognitive actions enable the study of recognition, building with, consruction and consolidation
processes of constructing the knowledge (Dreyfus, 2007).

First of all, the theory of reducing abstraction developed by Hazzan (1999) was used by abstraction levels to
explain the perception of abstract algebra concepts of undergraduate students. These abstraction levels are:

o quality of the relationship between the thought object and the thinking person
o reflection of process-object duality
o the degree of complexity of the thought mathematical concept

In short, the idea of reducing abstraction is based on the tendency of students to work with abstraction at a level
lower than the abstraction level in which the concepts are given (Senay & Ozdemir, 2014).

In the literature, it is seen that researches about the process of constructing knowledge and different
mathematical concepts are studied within the framework of APOS and RBC + C theories and it is seen that efforts
are made to contribute to the development of theories. In this study, it has been tried to contribute to the literature
by content analysis of the researches. In this context, when the content analysis in the literature is examined, it is
seen that the content analysis studies conducted in mathematics education are quite few. Descriptive content
analysis of Albayrak's (2017) mathematical model and modeling studies, Aztekin and Taspinar Sener’s (2015)
meta-synthesis study of mathematical modeling studies in the field of mathematics education, Giil and So6zbilir's
(2015) thematic content analysis for scale development studies in science and mathematics education, Kutluca,
Hacidmeroglu and Giindiiz's (2016) computer assisted mathematics teaching, Ulutas and Ubuz's (2008) researches
in mathematics education between 2000 and 2006 and content analysis of technology-assisted mathematics
education research of Tatar, Kagizmanl and Akkaya (2013), Ciltas, Giiler and S6zbilir (2012) mathematics
education on research content analysis was found. However, no content analysis, meta-analysis, or meta-synthesis
studies have been found for the process of constructing knowledge. However, increasing the number of content
analysis, meta-analysis and meta-synthesis studies on various subjects is important for researchers to open new
research areas. As a result; no relevant research has been found in the literature. What kind of results discussion
has been obtained in this context made the content analysis of the prepared research with the process of creating
knowledge in math in Turkey in existing research in the process of creating knowledge with the students intended
this research by working on what topics, researchers and educators to new research aims also be given new
ideas. The sub-problems of the research for these purposes are as follows:

In the process of generating information in mathematics;

v What is the distribution by type of research?

What is the distribution by publication language?

What is the distribution by years?

What is the distribution of the subjects studied according to the learning areas?
What is the preferred process of constructing knowledge theory?

How is the model and pattern distribution used?

How is the sample-size distribution and sampling type?

Are validity and reliability criteria included? What criteria are reflected?

What is the distribution according to the data collection tools used?

What is the distribution according to the data analysis methods used?

AN N N N N NN

Method
Research Model

In this study, prepared by research in mathematics process of constructing knowledge in Turkey were
examined. In this context, document analysis method was used. Document analysis involves the analysis of printed
materials for the intended purpose in the study (Yildirim & Simsek, 2016). According to Yildirim and Simsek
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(2016), in the document analysis method, firstly a framework for descriptive analysis is created, then the data is
arranged according to the thematic framework, and finally the findings are presented and interpreted.

Sample

Freankel and Wallen (2006) stated that although all sampling methods can be preferred in content analysis, it
is purposeful for sampling. For the purpose of this study, criterion sampling was used from purposive sampling
methods. Criteria: i) the sample is Turkey ii) APOS, RBC, procept and abstractions theories are studied. In order
to determine the studies included in the study, the Higher Education Council National Research Center /
ULAKBIM / Google Scholar conducted an advanced screening. For the purposes of the research, “APQOS”,
“RBC”, “RBC + C”, “processes of construction knowledge”, “abstraction” and “mathematics”, “procept”, “object-
process” keywords were used for the purposes of this study. Theses produced in theses and articles were included
in the research. It was observed that the studies included in this study as a result of screening were between 2005-
2019 and between. In the screening, 3 of the theses were closed to access but they were examined according to the
information in the summary sections. A total of 27 postgraduate theses, 15 articles and 8 papers were included in
the study (See Appendix 2).

Data Collection Tool

“Research Classification Form” (See Appendix 1), which was developed by the researchers and finalized in
accordance with the opinions of an expert, was used as a data collection tool. Research classification form consists
of thirteen chapters; general information about the research, year-type-publication language of the research,
sample-size and sampling type, preferred topic in the research, construction knowledge theory, model-pattern and
validity-reliability, data collection tools and data analysis methods.

Data Analysis

Content analysis technique was used to evaluate the data obtained from the studies included in the study.When
we look at the literature, we see that there are generally three types of content analysis with all advantages. Meta-
synthesis, which is defined as a thorough synthesis and interpretation of research on a common subject in
accordance with a specific theme (Au, 2007; Finfgeld, 2003; Walsh & Downe, 2005), is a quantitative study of
research with the same subject or related purpose. meta-analysis of the findings by using appropriate statistical
methods (Biiytikoztiirk, Kilig, Cakmak, Akgiin, Karadeniz & Demirel, 2016; Cooper, Hedges, & Valentine, 2009;
Dinger, 2014; Durlak, 1995; Wolf, 1986) and preferred for the purpose of this study. “Descriptive Content
Analysis” is a systematic and renewable method for determining the tendencies and consequences of quantitative
and qualitative research on a common subject (Calik, Unal, Costu & Karatas, 2008; Goktas, 2012; Jayarajah, Saat
& Rauf, 2014; Lin, Lin & Tsai, 2014; Selguk, Palanci, Kandemir & Diindar, 2014; S6zbilir, Kutu & Yasar, 2012;
Suri & Clarke, 2009; Umdu Topsakal, Calik & Cavus, 2012). In this context, it is thought that every research to
be conducted with these kinds of analyzes can guide new researches, and this research, which examines the
students' knowledge building processes in depth, will give a perspective on mathematics education. In this context,
descriptive content analysis was preferred because it was appropriate for the purpose of this study. Researchers
classified together twelve studies which were randomly selected among the studies. The remaining studies were
classified independently by each researcher. The researches classified later were discussed in order to increase the
reliability and disagreements on the classifications were eliminated. The data were presented in descriptive form
as graph, frequency and percentage.

Results

In this section, the findings obtained from the descriptive content analysis in accordance with the various
criteria mentioned below, including 27 theses, 15 articles and 8 papers are presented.

282



Content Analysis of Research on Processes of Constructing

Findings of Distribution According to Research Types
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Figure 1. Distribution of Research by Type

When the distribution of the researches according to the types are examined, it is seen that there are 27 (54%)
graduate thesis, 14 (28%) of them are master’s thesis, 13 (26%) are doctoral thesis, 15 (30%) are articles and 8

(16%) are papers (Figure 1). It is determined that thesis are more than the articles in their distribution according to
the types of research.

Findings of Distribution According to Publication Language
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Figure 2. Publication Language of Studies

Eight of the studies (16%) reported that the language of publication was English and 42 (84%) of them were
Turkish. 5 (10%) of the articles were English.

Findings of Distribution by Years

When the related researches are in the years 2005-2019 and the research types in all years are examined, it is

seen that the research numbers are close to each other (Figure 3). In addition, it has been determined that the
research has increased since 2014.
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Figure 3. Distribution of Researches by Years
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Findings Related to the Distribution of Subjects by Learning Areas
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Figure 4. Subject Areas of Research

As seen in Figure 4, content analysis includes mathematics subjects from primary, secondary, high school and
undergraduate. It is seen that these researches at different levels of education are subject to different learning areas
in mathematics curriculum. Research subjects have been identified as “numbers and algebra” (62%) , “geometry”
(24%), “probability” (6%) and “mixed topics” (8%). It was determined that the most “numbers and algebra” (62%)
and least “probability” (6%) were studied in the learning area. Researches on the process of construction
knowledge on more than one subject has been included in the mixed topics.

When we examine the researches at the level of the subjects studied, in elementary school; fraction, inequality,
symmetry and geometry. At secondary level; coordinate system, linear relationship information, slope, identity,
patterns, proportion-ratio, integers, exponential numbers, irrational numbers, polygons, triangular inequality,
Pythagorean theory, transformation geometry, symmetry, rectangular prism and volume, surface area of vertical
cylinder, geometry. It is seen that the most studied subjects are equations and probability. At high school level; the
concept of irrational numbers and general algebra issues were studied in one study and the others were studied.
In the studies conducted at the undergraduate level, probability, combination, limit, derivative, parabola, number
theory, spherical geometry, analytical geometry, as well as functions in three studies have been studied. Generally
speaking, it can be said that the most studied subjects are equations and functions.

Findings of Preferred Construction Knowledge Theory
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Figure 5. Processes of Knowledge Creation Processes
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The RBC and RBC + C studies were evaluated as RBC. Most of the researches was conducted with
APOS (28%) and RBC (56%) theories. Out of these two theories, it is observed that reducing abstraction (6%),
abstraction-generalization (2%), Piaget's abstraction theory (2%) and procept theory (6%) are included in the
studies. Although APOS and RBC theories form the main framework of the research in general, the procept theory
in research, Piaget's abstraction processes, realistic mathematics education, predictive learning road map and
mathematical habits approaches of the mind, from the ideas of Tall / Vinner and Gray / Tall, Bloom taxonomy,
mathematical power, Van Hiele geometric thinking levels, visualization, dynamic geometry software support is

also seen.

Findings of Model and Pattern Distribution Results

Figure 6. Preferred Models in Research
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In 3 studies, the preferred model type is not mentioned. 2 of these researches are qualitative research, 1 is a
qualitative research considering the general process of the research and it is reflected in the data categories. In this
case, 80% of the research qualitative, 8% of the qualitative and quantitative, 8% of mixed and 4% of the
quantitative model has been preferred.
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Figure 7. Preferred Pattern Types in Research
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68% of the studies were case studies , 4% were semi-experimental, 4% were case studies and survey, 6% were
case studies and quasi-experimental, 6% were teaching experiments, 2% were phenomenology and 2% nested
embedded patterns are preferred (Figure 7). In 4 studies (8%), the preferred pattern type was not specified.

Findings of Distribution of Sample Level, Sample Size and Sampling Type
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Figure 8. Sample Level of Research

When the sample levels of the researches were examined, it was found that most of the researches were at the
level of secondary school (46%), undergraduate (26%), high school (14%), primary school (4%) and graduate
degree (PhD students) (2%). In 4 researches, it was determined that the process of forming information together
with the participants in different teaching levels were conducted.
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Figure 9. Distribution of Sample Size by Research Type

It was determined that the studies were conducted with a small number of students. In addition, it was seen that
the number of samples was limited by the number of tests among the larger study groups in determining the number
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of samples. 48% of the studies were conducted in the range of 1-10, 24% in the 11-30 range, 22% in the 31-100
range, 4% in 101-300 and 2% in the 301-1000 range. At the same time, most of the theses are in the 11-30 range
and most of the articles are in the sample sizes in the range of 1-10.
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Figure 10. Preferred Sampling in Research

It was observed that the preferred sampling type was specified in 28 (56%) of the investigated studies, while
the other 22 (44%) did not indicate what the sampling type was. Purposeful and probabilistic sampling was used
in 3 (6%) studies and probabilistic sampling was preferred in 1 (2%) study (Figure 10).
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Figure 11. Sampling Methods

Of the 28 studies in which the sampling type was specified, 7 were selected as criterion sampling, 6 as
maximum variation sampling, 2 as extreme and deviant case sampling, one cluster sampling, one convenience case
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sampling, one case and stratified sampling methods were preferred. In 10 of these 28 studies, it was found that
they did not specify to sampling methods.

Findings of Validity and Reliability Indication in Research
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Figure 12. Determination of Validity and Reliability in Research

While 27 (54%) studies examined the process for validity and reliability, the other 23 (46%) studies did not
mention this process. In 16 (32%) of the thesis, 9 (18%) of the articles and 2 (4%) of the papers were mentioned
about the process to provide validity and reliability for the study. The validity and reliability of the studies are
given in Figure 13.
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Figure 13. Validity and Reliability Types in Research

Since most of the studies examined in the study are qualitative researches, it was found that credibility (19),
consistency (21), transferability (19) and confirmability (18) reflecting the validity and reliability of qualitative
research were reflected. In addition, it was found that the most commonly used strategies for increasing the validity
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and reliability of qualitative research were triangulation, expert opinion, participant confirmation and long-term
observations. In addition, it was observed that the correlation coefficient between 5 coders was calculated. In 3
studies, it was found that the cronbach alpha coefficient and item test correlation were calculated in 1 to reflect the

reliability of the scales. Content validity was also made in 2 studies.

Findings of Data Collection Tools Used
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Figure 14. Preferred Data Collection Tools in Research

In most of the studies, it was determined that data triangulation (interview-observation-document analysis) and
open-ended problems were used. At the same time, it is determined that multiple choice tests and activity-work
sheets are among the preferred data collection tools. In addition, since most of the studies were conducted using
more than one data collection tool, the data were generated as shown in Figure 14 above.
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Findings Related to Data Analysis Methods

9 —
8
7
6
5
e 4
e 3
g y
g 1 “—fsw @
s Predictiv | Descripti| Content | Predictiv | Predictiv | Predictiv | Content | Themati | Other
E e ve Analysis e e e Analysis c
IS Analysis | Analysis Analysis | Analysis | Analysis ve Analysis
> .
z and and and | Themati
Content | Descripti| Content c
Analysis ve Analysis | Analysis
Analysis
m Master's Thesis 6 6 1
® Doctoral Thesis 1 2 3 1 2 1 3
Article 9 1 2 1
= Paper 4 2 1

Figure 15. Data Analysis Methods Used in Research

In most of the studies, descriptive (42%) and content (24%) analysis is preferred as data analysis method
(Figure 15). In addition, 6% of the researches included descriptive and content analysis, 6% of the predictive and
descriptive analysis together, 4% of the predictive and content analysis were used together. Predictive analyzes,
thematic analysis and content-thematic analysis were used together in one study (2%). In addition, the data analysis
method used in 6 (12%) studies was not specified.

Discussion and Conclusion

It is known that the abstraction processes should be valued for the students to think mathematically
(Schoenfeld, 1992). In this context, it is important to examine students' thinking processes in depth. Examining
students' knowledge contruction processes, In the literature, it can be seen that various approaches to theories can
contribute to more detailed findings in cognitive analysis. In the research examined in the scope of this study,
APOS and RBC theories, as well as procept theory, Piaget's abstraction processes, realistic mathematics education,
projected learning roadmap and mathematical habits of mind, from the thoughts of Tall/Vinner and Gray/Tall,
Bloom's taxonomy, mathematical power, Van Hiele geometric thinking levels, visualization, dynamic geometry
software is also supported. At the same time, we can say that various encodings in the sub-problems of the research
will be important in terms of directing new researches. The results of the findings obtained in line with the sub-
problems of the research are presented below.

It is seen that the master thesis, doctoral dissertation and article distribution of the researches are close to each
other. In addition, the number of papers is less. The fact that there are few studies in the type of papers may be that
the studies made as papers were later expanded and accepted as journals. In addition, most of the studies were
found to be in Turkish. This situation is likely to occur mostly in Turkey's graduate studies of the effect of teaching
Turkish. It is determined that the related researches are between 2005-2019. According to findings in mathematics
APOS, RBC, procept and descriptive content analysis included in the scope of the investigation it was determined
that theories of abstraction of the fifteen-year history. It is seen that the highest number of studies was done in
2018 and the researches increased after 2014. This may be due to the revision of the mathematics curriculum in
2013. It may be thought that the emphasis of “students should be helped to create meaning and abstraction from
their concrete experiences” (MEB,2013) might have attracted the attention of researchers. Also, such an increase
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is a pleasing finding. In this sense, students' process of contruction knowledge is also important for the subjects
they will learn next.

It is seen that these researches at different levels of education are subject to different areas of learning in the
subjects of mathematics curriculum. In this sense, subjects were taken into consideration in which learning areas
were to be included in the learning area, and the learning areas at the secondary and high school level were taken
into account. The studies have been examined as numbers and algebra, geometry, probability and mixed topics.
Albayrak's (2017) study of the content analysis of the researches about mathematical model and modeling
published in our country is parallel with this situation. The subject of “Equations and Functions” has been the
most studied subjects. These issues may have been preferred because of the inherent epistemological difficulties
of the relevant concepts during teaching. In addition, it can be preferred to take measures for misleading and
incomplete learning if it can be observed how the students abstract the concepts because it is important that pre-
learning is conceptually meaningful and permanent in teaching advanced subjects.

Most of the research was conducted with APOS and RBC theories. Apart from these two theories, it is
observed that abstraction reduction, abstraction-generalization and Piaget's abstraction theory and procept theory
are included. RBC theory is observed to be more research than the others. This can be said to be more research
based on sociocultural approaches, and because researchers take into account the impact of the environment in
learning.

In the research, the preferred models are as follows; qualitative, quantitative and mixed. The number of
qualitative research is quite high. These results do not correspond to some studies (Saban et al., 2010; Ciltas, Giiler
& Sozbilir, 2012). But results are in line with the results of content analysis studies on different topics. (Albayrak,
2017; Aztekin & Tagpinar Sener, 2015). Similarly, Hart, Smith, Swars and Smith (2009) stated that qualitative
methods have been used in researches in recent years. In this context, it can be said that qualitative methods can
be used to analyze the learning processes in mathematics education research. At the same time, there are no studies
using a mixed model except one study. This situation is similar to the studies of Gokgek et al. (2013) and Ciltas,
Giiler and So6zbilir (2012). However, in mathematics education researches, it is thought that using mixed method
will enrich the researches methodically. The types of patterns preferred in research are as follows: Case study,
quasi-experimental, case study, case study and quasi-experimental, teaching experiment, phenomenology
and nested embedded patterns. It is seen that mostly case study is preferred. This result may justify the practice
of the theories in the research as appropriate to the case study. Besides, it can be said that only one research method
and pattern should not be maintained.

When we look at the sample level, the highest level of middle school education, undergraduate, high school,
primary school and graduate were found. It can be said that the high number of studies done with middle school
students in construction knowledge processes is valuable in terms of structuring the learning processes in the upper
levels. Even more similar researches at primary school level may also guide the middle school level.

When the sample size of the researches is examined, it is seen that the maximum of 11-30 ranges in the thesis
and 1-10 in the articles are preferred. It has been found that the studies are generally conducted with a small number
of students. 28 of the studies examined indicated the sampling type and the other 22 researches did not specify
the sampling type. purposeful sampling was used in 24 of the studies, purposeful sampling and probabilistic-based
sampling were used in 3 studies, probabilistic sampling was used in 1 research. In the descriptive content analysis,
which is the majority of the qualitative researches, criterion, maximum variation, easily accessible status and
density sampling, excessive and contradictory sampling were used for the purpose of sampling. In most of the
studies, purposeful sampling was preferred but it was not specified which purposive sampling method was used.
In 27 studies, while the process for validity and reliability was mentioned, the other 23 were not mentioned in this
study. From these 27 studies; 16 of them are graduate thesis, 9 of them are articles and 2 of them are papers. It was
determined that these studies knew the strategies used to increase the validity and reliability of qualitative research
and that they made the most data diversification, expert opinion, participant confirmation and long-term
observations. It can be said that the fact that almost half of the researches in which the majority of the researches
consisted of qualitative research did not mention validity and reliability processes was an important deficiency in
terms of research. In order to overcome this situation, researchers can be supported with the necessary trainings.
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In the research, it was determined that the data collection (observation, interview, document) supported by
open-ended questions, success tests, activity-work sheets, video and audio recordings were mostly used in data
collection. In most of the studies, descriptive and content analysis is preferred as data analysis method. It can be
said that this result is consistent with the majority of qualitative method and case study studies. It is known
that researchers are expected to increase the variety of data collection tools in order to reach more valid results and
to increase the reliability of the research findings. In this sense, it can be said that researches prefer to use
data triangulation and other tools in data collection tools.

Suggestions

In addition to contributing to the literature examining the processes of knowledge creation, it also has the task
of guiding teachers and prospective teachers. It is understood that the studies conducted in this context require
more studies at different levels of education in order to fulfill this task. In addition, research examining the
processes of creating knowledge on different mathematics topics should be conducted. In future researches, using
mixed method may be beneficial in terms of advantage from qualitative and quantitative research models. In order
for the methodological parts of the studies to be strong, the research methods lessons given to the researchers
should be made more effective. The results of this study were obtained through 50 years of research conducted
between 2005-2019 in Turkey. In future studies, it may be considered to carry out content analysis of the research
conducted in the relevant field abroad.
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Appendix 1: Research Classification Form

Name of the Study:
Authors: Year:
1) Type of Research 2)  Publication Language of Research
o  Doctoral Thesis o  Turkish
o  Master Thesis o  English
o Article
o Paper
3)  Method of Research 4)  Learning Areas of the Research
o Qualitative o Number and Algebra
o Quantitative o  Geometry
o Qualitative and Quantitative o  Possibility
o Mixed o General
5)  Type of Construction Knowledge Process
o APOS
o RBC
o  Reducing Abstraction
o  Piaget’s Abstraction Theory
o Abstraction and Generalization
o Procept
6) Pattern Types in Research 7)  Sample Level of Research
o  Case Study o Primary School Students
o  Semi-experimental o Secondary School Students
o  Case Study and Survey o Secondary and High School Students
o  Case Study and Semi-experimental o High School Students
o  Teaching Experiment o Undergraduate Students
o Phenomenology o High School Mathematics Teachers (PhD students)
o Nested Embedded Patterns o High School, Undergraduate and Graduate Students
o Other (Not Specified) o Undergraduate and Graduate (Master) Students
8)  Sample Size of Research 9) Sample Selection in Research
o 1-10 person o  Purposeful Sampling
o 11-30 person o  Probability Based Sampling
o  31-100 person o Purposeful and Probability Sampling
o  101-300 person o  Other (Not Specified)
o  301-1000 person
10) Sampling Methods 11) Validity and Reliability
o  Cluster Sampling o  Credibility
o  Deviant Case and Stratified Sampling o  Transferability
o  Extereme and Deviant Case Sampling o  Consistency
o  Criterion Sampling o  Confirmability
o Maximum Variation Sampling o  Coefficient of Coherence for Coders
o  Convenience Case Sampling o  Cronbach Alpha
o Other (Not Specified) o Item Test Correlation
o Content Validity
12) Data Collection Tools 13) Data Analysis
o Interview o  Predictive Analysis
o  Observation o  Descriptive Analysis
o  Document o  Content Analysis
o Open Ended Problems o  Descriptive and Content Analysis
o Multiple Choice Test (Achievement Test) o  Predictive and Descriptive Analysis
o Activity-Worksheet o  Predictive and Content Analysis
o  Survey o  Content and Thematic Analysis
o  Scale o  Thematic Analysis
o Other (Not Specified)
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Appendix 2: Research Included in Descriptive Content Analysis

No Authors and Year Name of Research Type
1 Ozmantar, F. M. An investigation of the formation of mathematical abstractions through scaffolding PhD
(2005)
2 Yesildere, S. (2006) | Farkli matematiksel giice sahip ilkogretim 6,7 ve 8. smuf 6grencilerinin matematiksel PhD
diistinme ve bilgiyi olusturma siireclerinin incelenmesi
3 Cetin, 1. (2009) Students' understanding of limit concept: An APOS perspective PhD
4 Kose Tunals, O. Ac1 kavraminin ger¢ekei matematik 6gretimi ve yapilandirmaci kurama gére 6gretiminin | Master
(2010) karsilastirilmasi
5 Akkaya, R. (2010) Olasilik ve istatistik 6grenme alanindaki kavramlarin gergek¢i matematik egitimi ve PhD
yapilandirmacilik kuramina gore bilgi olusturma siirecinin incelenmesi
6 Katrancy, Y. (2010) | Olasiligin temel kurallar bilgisinin yapilandirmaci kurama gore olusturulmasi siirecinin | Master
incelenmesi
7 Birinci, K. S. Matematik Ogretmen adaylarmm ispatlama performanslarmim siiregc-nesne iliskisi | Master
(2010) acisindan incelenmesi
8 Can, M. (2011) Matematiksel soyutlama ve soyutlamanin indirgenmesi Master
9 Yilmaz, R. (2011) Matematiksel soyutlama ve genelleme siire¢lerinde gorsellestirme ve rolii PhD
10 Sezgin Memnun, D. | Ilkégretim altinci siif dgrencilerinin analitik geometrinin koordinat sistemi ve dogru PhD
(2011) denklemi kavramlarini yapilandirmaci 6grenme ve gercekci matematik egitimine gore
olusturmast siireclerinin arastirilmasi
11 Ozcan, B. (2012) Ilkogretim ogrencilerinin geometrik diisiinme diizeylerinin gelistirilmesinde bilgiyi PhD
olusturma siireclerinin incelenmesi
12 Cekmez, E. (2013) Dinamik matematik yazilim kullaniminin 6grencilerin tiirev kavrammin geometrik PhD
boyutuna iligkin anlamalarimna etkisi
13 Ercire, Y. (2014) Irrasyonel say1 kavramina iliskin yasanilan giicliiklerin incelenmesi Master
14 Deniz, O. (2014) 8. Smuf 6grencilerinin gergek¢i matematik egitimi yaklasimi altinda egim kavramini | Master
olusturma siireglerinin APOS teorik ¢ergevesinde incelenmesi
15 Senay, $.C. (2014) Matematik Ogretmen adaylarmnin sayilar teorisine yonelik soyutlamayr indirgeme PhD
egilimlerinin diistinme stilleri ve matematik 6z yeterlikleri ile iligkisinin incelenmesi
16 Celebioglu, B. Kesir kavramina iliskin bilgi olugturma siirecinin incelenmesi PhD
(2014)
17 Acil, E. (2015) Ortaokul 3. smif Ogrencilerin denklem kavramina ydnelik soyutlama siireglerinin PhD
incelenmesi: APOS teorisi
18 Ulas, T. (2015) Sekizinci sinif grencilerinin 6zdeslik kavramini olusturma siireclerinin incelenmesi Master
19 Acan, H. (2015) 8. smif dgrencilerinin doniisiim geometrisinde bilgiyi olusturma siireglerinin incelenmesi | Master
20 Bahar, A. (2017) Ilkégretim matematik dgretmen adaylarinin olasilik kavramma yonelik bilgi olusturma | Master
siire¢lerinin incelenmesi
21 Sefik, 0. (2017) Ogrencilerin iki degiskenli fonksiyon kavramim anlamalarinin APOS teorisi ile analizi Master
22 Simsekler, Z. H. Ozel yetenekli gocuklarda matematiksel soyutlama Master
(2017)
23 Camci, F. (2018) Alticr smif dgrencilerinin tahmini yol haritas1 gergevesinde tasarlanan bir dgretim PhD
KISITLI deneyindeki matematiksel soyutlama siirecleri
24 Oksiiz, R. (2018) 5. smif dgrencilerinin kesir kavramini olusturma siireclerinin APOS teorik gercevesinde | Master
incelenmesi
25 Bulut, S. (2018) Ortaokul 6. siuf 6grencilerinin tiggende alan bilgisini olusturma siirecinin RBC+C | Master
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Introduction

Blended learning approach which is defined as the usage of web-based technology in combination with face-
to-face learning models for an educational purpose has increasingly been the subject of researches in the field of
educational technology (Bersin, 2004). According to several research findings, blended learning has positive
effects on students’ academic achievement, attitudes, persistence, and course satisfaction (Delialioglu & Yildirim,
2007; Deschacht & Goeman 2015; Rovai & Jordan, 2004; Taradi, Taradi, Radic & Pokrajac, 2005; Tuckman
2002). Yet, some research findings have emphasized that blended learning has less or no effect on these variables
compared to face-to-face learning approaches and that blended learning environments should be designed to
include more communication, interaction, and activity in class rather than solely focusing on the usage of
technological content (Graham, 2006; Means, Toyama, Murphy, & Baki, 2013; Oliver & Trigwell, 2005). It is
claimed that the Flipped Classroom (FC) model can overcome this deficiency that blended learning methods face
(Bishop & Verleger, 2013; Moffett & Mill, 2014).

The Flipped Classoom (FC) model, considered to be a sub-branch of blended learning is seen as an important
development in the field of educational technologies in recent years (Tucker, 2012). This model, which was
proposed and relatively new in the early 21st century, has brought a different perspective to the design of today's
learning-teaching processes. The main objective of developing this approach is to be an alternative to the traditional
methods to create more time in the classroom for active and real life learning activities. The FC is a learning
approach where traditional learning enviroments are supported by web based technologies and blended with
distance learning. Becker, Cummins, Davis, Freeman and Ananthanarayanan (2017) have considered this model
as the most important development in educational technologies in blended learning approaches. The FC model
aims to design learning environments that are independent of time, class environment, course tools, equipment and
to offer active learning environments where students communicate and interact with their peers and teachers
(Baker, 2000). The FC model has two basic dimensions, out of class and in class activities. For out of class
activities, teacher prepares the course content via technology and presents it to the students with a teaching
management system. For in class dimension, teacher designs problem solving activities related to these online
contents as individual and group study (Gencer, Gurbulak & Adiguzel, 2014). In other words, the FC model is a
system which is defined as the displacement of the exercise, project and homework given to the students for
reinforcing the subject with theoretical part of the course and develops the skills of supporting students' learning
and solving the problems they face (Bishop & Verleger, 2013). The FC model provides learning environments that
are independent from lesson time and classroom environment, allows students to access the course content at their
own desired time and place and lets them repeat as much as they wish according to their learning speed and style.
With this model, students learn in accordance with their own learning speed and learning styles in a flexible
learning environment (Tucker, 2012). In most of the time spent in the classroom, students participate in learning
activities that they are active such as communicating, interacting with their peers and teachers, problem solving,
questioning and discussion (Baker, 2000; Milman, 2012).

According to many educational researchers, one of the most important disadvantages of traditional face to face
learning approaches do not provide enough intra class learning activities for students that they can be active due
to time limitation and excessive cognitive load (Balaman & Tuysuz, 2011; Chen & Looi, 2007). In the FC model;
it is essential that the learning environment is individualized, teacher has an active role as a guide to students,
students take the role of learning responsibility and that more learning activities are planned in the classroom.

The use of internet and internet tools (rich audio and video content) has become indispensable for the new
generation called digital citizens. To prepare courses as video content and let them follow through a teaching
management system can be interesting for this generation who likes to watch videos from social media tools such
as Yotube, Facebook, Instagram (Ozturk & Talas, 2015). The FC model uses the interest of students in web
browsing and video viewing for educational purposes.

Previous research point out that, students studied with FC model, are more engaged with learning. Their
learning skills are improved, they take more responsibility for their learning, their interaction with their teachers
and peers are increased, and for teachers, the classroom management is easier (Baker, 2000; Bergmann & Sams,
2012; Fulton, 2012; Lage, Platt & Treglia, 2000; Milman, 2012; Siegle, 2014; Strayer, 2007). In addition, it has
been stated that the model has positive effects on academic performance and permanence, cognitive load, attitudes,
learning motivation, critical thinking, individual and independent learning and information technology literacy
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(Abeysekera & Dawson, 2015; Bates & Galloway, 2012; Kong, 2014; Lemmer, 2013; Sun, Xie & Anderman,
2018). According to the findings of these studies, it is clearly seen that flipped classroom model is considered as
an important development in educational technology; and therefore, its’ application in the classrooms becomes
widespread.

Individuals' academic achievements on a discipline are related to their attitudes toward the discipline. In
general, attitude is defined as the tendency of people to react positively or negatively to a certain object (Turgut &
Baykul, 2011). Attitudes involve not only curiosity and assessment but also the way a person learns because it
involves such things as curiosity and assessment that stimulates interest in something in individual (Avci,
Coskuntuncel & Inandi, 2011). Therefore, attitude is an important concept for the educators. In the literature it is
clearly seen that, from primary school to tertiary education, mathematics has been the head of the disciplines where
students develop negative attitudes (Mata, Monteiro & Peixoto, 2012; Peker & Mirasyedioglu, 2003; Zan &
Martino, 2007). Whereas, mathematics is the door opener of a better life and career for many people (Stafslien,
2001). As well, mathematics is also seen as an assistant to understand life and the environment and produce ideas
about them (Dursun & Dede, 2004). Therefore, one of the important objectives of the reform studies on education
has been to provide a system that can help students to learn by understanding mathematics (Kazemi & Franke,
2004). Aysan, Tanriogen, and Tanriogen (1996) aimed to investigate the reasons for the failure of students in
mathematics courses and stated that the teaching methods, the lack of adequate exercise, teacher behaviors, and
the development of negative attitudes were the most important factors. Similarly, some studies showed that
teachers and students state problems related with not having enough time for learning activities in the classroom,
with classrooms that are too crowded, and students’ being exposed to excessive cognitive load (Aybek, 2007;
Kalem & Fer, 2003; Prince, 2004).

The FC model as a new approach in educational technologies provides students flexible and free learning
environments, allows them to plan their learning according to their learning pace, gives them to take responsibility
of their own learning, and offers much more learning activities during the class time compared to traditional
learning aproaches. Previous studies showed that students’ mathematics achievement are related with the number
of problem solving activities carried out in the classroom (Ozsoy, 2014; Soylu & Soylu, 2006), doing effective
repetition and practice (Dursun & Dede, 2004; Lamb & Fullarton, 2002), and using technology and alternative
teaching methods (Baki, 2001; Din & Calao, 2001). Accordingly, it is expected that FC model uses technology to
provide students opportunities for more problem-solving activities and for more practice and repetatitions since
the FC model has student-centered features such as allowing students to repeat the subject as many times as they
wish and learn the subjects according to their learning speed. However; the FC model has some limitations such
as internet access problems, students coming to class without watching video contents, some students' resistance
to do new practices and the lack of instant feedback during video sessions (Bergmann & Sams, 2012; Ramirez,
Hinojosa & Rodriguez, 2014).

In the current study, it is expected that FC model would help students to have more positive attitudes toward
mathematics and increase their mathematics achivement. Because, the most important feature of the FC model is
transfering theoretical part of the course to the students via a teaching management system outside the classroom
and to allow more individual and group learning activities in the classroom (Baker, 2000; Filiz & Kurt, 2015;
Pierce & Fox, 2012). Although the studies on the application of the FC model continue to increase, the effects of
FC in Turkish education context have not been fully discovered (Aydin & Demirer, 2017; Cakiroglu & Oztiirk,
2016). The aim of this study is to investigate the effect of using a flipped classroom model on 10th grade students'
mathematics achievement and attitudes toward mathematics.

Method
Research Design

To examine the effect of FC model on students’ mathematics achievement and attitudes toward mathematics,
a quasi-experimental design was used. In this study, students were already assigned to the classrooms by the
management of the school; therefore, a quasi-experimental design was used as true experimental design with
random sampling and selection could not be used (Buyukozturk, 2015).
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Participants

The participants of the study were 10th grade students studying in a state high school in the city of Tokat,
Turkey, at the spring term of 2017-2018 academic year. There were five 10th grade classes in the school where
the research was carried out. The mathematics achievement average scores in the previous year of these 5 classes
were examined for assigning the participants of study group. Two classes whose mathematics achievement
averages were closest to each other, assigned as the experimental group (Group A) and the control group (Group
B). The control group consisted of 33 students, while the experimental group consisted of 34 students. As presented
in Table 1, there was no statistically significant difference in the mean of the mathematical achievement scores of
the control and experimental groups in the previous year, t(65)=1.28, p>.05.

Table 1. Mathematical Achievement Averages of Study Group

Groups N X SD t df
Class A 34 67.54 16.15

Class B 33 68.13 19.67 1.28 65
*p<.05

Data Collection Tools

Mathematics achievement test: The mathematics achievement test that contains the Tetragons and Polygons in
the field of geometry in mathematics as a multiple choice test consisting of 40 items was developed by two
mathematics teachers. One of these teachers has a doctoral degree and the other one has a master's degree in
mathematics education. The achievement test was used as a pretest before the implementation and as a posttest at
the end of the implementation. For the content validity of the test, two experts, one of whom is a faculty member
in the Faculty of Arts and Sciences and the other one is a faculty member in the Mathematics and Science
Department of the Faculty of Education has been consulted. According to the expert opinions, it is stated that there
were enough items covering the content of the tetragons and polygons unit in the achievement test. Before the
implementation, the pilot application of the achievement test was conducted with 94 11th grade students who
studied in the same school and had taken the mathematics course before. In the item analysis, Kuder-Richardson-
20 (KR-20) formula was used to determine the internal reliability of multiple choice tests. The fact that the KR-20
reliability coefficient is close to (+1.00) indicates that reliability is high (Buyukozturk, 2015). As a result of the
analyzes, the KR-20 reliability coefficient for all 40 items was calculated as 0.87. The discriminant coefficients of
the items in the achievement test ranged from 0.29 to 0.61 and the mean discrimination coefficient for the entire
test was calculated to be 0.41. If the item discrimination coefficients are greater than .40, it is stated that the test
has a high degree of discrimination (Basol, 2018). The difficulty levels of the test items ranged from 0.25 to 0.84
and the mean difficulty of the whole test was 0.56. The medium difficulty of test items (.50) is a desired level and
increases the reliability of the test (Basol, 2018). Based on these findings, no items were removed from the test
and no correction was required.

The attitudes towards mathematics instrument: In the current study, the Attitudes Toward Mathematics
Instrument was used to determine students' attitudes towards mathematics. The instrument that consists of 40 items
was developed by Tapia (1996) and adapted to Turkish language by Tabuk & Haciomeroglu (2015). It has a 5
point Likert type scale (1: strongly disagree to 5: strongly agree). The high score obtained from the attitudes
towards mathematics instrument indicates a positive attitude. In the current study, the instrument was used before
and after the experimental process as a pre-test and a post-test. The validity and reliability study of the original
scale was performed by Tapia and Marsh (2002) and the Cronbach alpha internal consistency coefficient was
calculated as .97 for the whole instrument. Results of confirmatory factor analysis showed that the instrument
consisted of four factors: self-confidence (15 items), motivation (5 items), enjoyment (10 items), and value of
mathematics (10 items). The Cronbach alpha internal consistency coefficient was calculated to be .96 for the self-
confidence factor, .93 for the value of mathematics, .88 for the enjoyment factor, and .88 for the motivation factor
of the instrument. The Cronbach alpha value was calculated as .87 for the instrument adapted to Turkish language
(Tabuk & Haciomeroglu, 2015). In the current study, it was calculated .88 for all measurements, indicating high
score reliability.
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Data Collection

In the current study, FC model was applied in the experiemental group and technology integrated face to face
classroom model was applied in the control group. Video contents have been prepared for a flipped classroom in
an instructional management system (EBA- http://eba.gov.tr/ebaders) by the researcher. The contents in the EBA
application were shared with the experimental group students during 8 weeks. Experiment group students have
accessed to these contents at home with their usernames and passwords and have studied the contents before the
classroom time. In the classroom environment, they have asked the teacher about the points they had not
understand from watching the video contents and they have participated in learning activities that they have been
active such as problem solving, question-answer, individual, and group-study with their peers. In the control group,
no intervention was made and the course flow continued as usual. The teacher lectured by using educational
technology such as smart board and interactive materials, used classroom exercises, and assigned homework for
students to do at home.

Data Analysis

The main assumptions for the use of parametric tests are the normal distribution of the data and the large sample
at least 30 participants each group of the study (Buyukozturk, 2015). The sample size in the current study was
greater than 30 in both the experimental group (n = 34) and the control group (n = 33) and the data obtained from
the achievement test and the attitudes towards mathematics instrument were close to normal distribution since the
kurtosis and skewness values were between -1 and +1 (Buyukozturk, 2015). As these assumptions were met in the
current study, independent samples t-test was used for examining the statistical differences between intergroup
factors (experimental group, control group) and dependent samples t-test was used for examining the statistical
differences between intra-group factors (pretest, posttest).

Research Ethics

In the current study, ethical rules were met in data collection and analysis process by getting study permit and
informing study group. The necessary permissions were obtained from Tokat National Education Directorate for
data collection procedure (Number: 27001677-44-E14265175, Date: 19.12.2016).

Findings

In order to test the pre-experimental equivalence of the study group, mathematics achievement and attitudes
toward mathematics scores were compared by using independent samples t-test. Results of the analysis revealed
that experimental and control group students’ pre-test mean scores were not statistically significanlty different
from each other both for the mathematics achievement, t(65)= .491, p>.05, and for the attitudes toward
mathematics, t(65)=.509, p>.05 (Table 2).

Table 2. Findings for the Equivalence of Groups

Measurements Groups N X SD t df
Mathematics Experimental Group 34 31.62 5.87 491 65
Achievement Test Control Group 33 32.35 6.35 '

Attitudes Toward Experimental Group 34 3.13 .53 1904 65
Mathematics Instrument Control Group 33 3.15 .55 '

*p<.05

Findings Regarding Mathematics Achievement

Dependent samples t-test was used to investigate the mean difference between the pre and post achievement
tests scores of the experimental group students. Results of the analysis revealed that, the difference between pre-
test (M=31.62, SD=5.87) and the post-test (M=70.07, SD=14.36) was statistically significant, t(33)=14.62, p<.05,
large effect size, d=.87 (Table 3).
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Table 3. Dependent Sample t-test for Experimental Group Students’ Mathematics Achievement

Measurements N X SD t df
Pre test 34 31.62 5.87 14.62% 33
Post test 34 70.07 14.36

*p<.05

Dependent samples t- test was used to examine the difference between the pre-test and post-test application of
the achievement test of the control group students. Results of the analysis revealed that, the difference between
pre-test (X =32.45, SD=6.31) and the post-test (X=63.10, SD=12.55) mean scores was statistically significant,
1(32)=14.93, p<.05, large effect size, d=.84 (Table 4).

Table 4. Dependent Sample t-test for Control Group Students’ Mathematics Achievement

Measurements N X SD t df
Pre test 33 32.45 6.31 14.93% 32
Post test 33 63.10 12.55

*p<.05

As seen above, dependent sample t-test results showed that both experimental group and control group students'
mathematics achievement scores were increased from pre-test to post-test. With regard to the post-test mathematics
achievement scores, the mean scores of the experimental group (X= 70.07, SD =14.36) was higher than the mean
scores of the control group (X= 63.10, SD = 12.54). In order to examine whether this diffence was statistically
significant, independent samples t-test was used. Results of the analysis revealed that experimental group and the
control group students’ post-test mathematics achievement scores were statistically significantly different,
1(65)=2.12, p<.05, with a medium effect size, d=.51 (Table 5).

Table 5. Comparison of Mathematics Achievement Post-test Mean Scores of Control and Experimental Group

Groups N X SD t df
Experimental Group 34 70.07 14.36 2 19% 65
Control Group 33 63.10 12.55

*p<.05

Findings Regarding Attitudes towards Mathematics

The difference between the pre-test and post-test Attitudes Toward Mathematics Instrument mean scores of
the experimental group students was examined by using dependent samples t-test. Results of the analysis revealed
that there was a statistically significant difference between the pre-test (X=3.13, SD=.40) and the post-test (X=3.55,
SD=.55) mean scores, t(33)=3.40, p<.05, have medium effect size, d=.68 (Table 6).

Table 6. Mathematical Attitudes of Experimental Group Students

Measurements N X SD t df

Pre-test 34 3.13 40 *

Post- test 34 3.55 55 340 33
*p<.05

The difference between the pre-test and post-test Attitudes Toward Mathematics Instrument mean scores of
the control group students was examined by using dependent samples t-test. Results of the analysis revealed that
there was no statistically significant difference between the pre-test (X=3.15, SD=.48) and the post-test (X=3.18,
SD=.58) mean scores of the atttudes toward statistics of the control group students, t(32)=1.71, p>.05 (Table 7).
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Table 7. Mathematical Attitudes of Control Group Students

Measurements N X SD t df
Pre-test 33 3.15 23.04

Post- test 33 3.18 19.21 L7l 32
*p<.05

Independent samples t-test was used to investigate the difference between experimental and control group
students’ post-test mean scores of the Attitudes Toward Mathematics Instrument. Results of the analysis revealed
experimental group students (X=3.55, SD=.48) had statistically significanlty higher mean scores than the control
group (X=3.18, SD = .40) students, t(65)=3.43, p<.05. This mean difference had a large effect size, d=.82 (Table
8).

Table 8. Comparison of Mathematical Attitudes Post-test Mean Scores of Control and Experimental Group

Groups N X SD t df
Experimental Group 34 3.55 48 3.43% 65
Control Group 33 3.18 40

*p<.05

Discussion and Conclusion

In the current study, the mathematics achievement of the experimental group students studying with the FC
model was higher than the control group students studying with the technology integrated face to face classroom
model, at the end of the semester. This study showed that the FC model might have positive effects on students'
mathematics achievement. This might be through the educational advantages of the FC model. One of the most
prominent features of the flipped classroom model is to include many learning activities such as problem solving,
discussion, guestion-answer, individual, and group study in the classroom (Bergmann & Sams, 2012; Bishop &
Verleger, 2013; Johnson & Renner, 2012). In the current study, outside of the classroom, the experimental group
students followed the theoretical part of the subject via EBA, which is an online teaching management system. In
the classroom, they have developed their own learning by taking part in active learning activities such as question-
answer, problem solving, and individual and group studies. The activities have been carried out in the classroom
support students' conceptual learning and help to make abstract concepts more concrete (Dursun & Dede, 2004).
Therefore, the reason why the students studying with the flipped classroom model is more successful than students
studying technology integrated face to face classroom might be that this model allows more time for problem
solving, exercises and real life activities in the classroom (Akyuz & Pala, 2010; Baepler, Walker & Driessen, 2014;
Cukurbasi & Kiyici, 2017; Herreid & Schiller, 2013; Ozer & Anil, 2011; Pierce & Fox, 2012; Seaton, Parker,
Marsh, Craven & Yeung 2014).

Another educational advantage of the FC model is to enable students to repeat as many times as possible with
the help of video contents (Bergmann & Sams, 2012). In the current study, experiment group students have come
to the classroom by studying video content in the online teaching management system as much as they wish
according to their own learning pace and they had a chance to ask questions to their teacher in classrooom.
Therefore, the flipped classroom model allowed unlimited repetition of the lectures and hence could be effective
in increasing students' mathematics achievement. Previous findings indicate that there is a positive relationship
between mathematics achievement and repetition of the lectures (Polya, 2014; Savas, Tas & Duru, 2010).

Students' readiness, which is one of the laws of education, is an important factor for explaining academic
achievement in any subject (Cooper, Robinson & Patall, 2006; Unal & Ozdemir, 2008). One advantage of the
flipped classroom model is that students who watch video contents before entering the classroom come to class as
more prepared than the students studying with face-to-face learning models (Yilmaz, 2017). Accordingly, the
higher mathematics achievement in the experimental group in this study might be explained by FC model helping
students’ readiness for learning.

Students exhibit desired behavioral changes as well as high academic achievement in learning environments
where classroom communication and interaction are healthy. Many research findings reveal that classroom
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environments, which have effective communication and interaction, are effective in increasing achievement, and
individuals with improved social skills learn more easily (Cakmak & Aktan, 2016; Greenberg, Weissberg, O'brien,
Zins, Fredericks, Resnik, & Elias, 2003). Communication and interaction within the classroom are often included
in the implementation of the FC model. There is a plenty of time in the class for many learning activities such as
question-answer, discussion, individual and group studies which require student-student and student-teacher
communication and interaction. During this time, students can freely ask questions to the teacher, get immediate
feedback and interact with their peers.

In the current study, it was observed that the experimental group students studying with the FC model
developed more positive attitudes toward mathematics than the control group students studying with the
technology integrated face to face classroom model. Student-centered characteristics of the FC model might be
effective in the emergence of this result. The FC model offers students free, individualized, and flexible learning
environments where they can learn according to their learning pace and style (Strayer, 2007; Tucker, 2012). In
addition, the flipped classroom model enables usage of information and communication technologies such as
computers, tablets, mobile devices and internet actively, both in and out of the classroom (O'Flaherty & Phillips,
2015). For today's digital citizens, the usage of these technologies is inevitable. Therefore, the usage of
technological tools that students like in lessons may have improved their attitudes towards mathematics as previous
findings indicate that using technology in lessons positively impacts students’ attitudes towards the course
(Koseoglu, Yilmaz, Gercek & Soran, 2007; Yorganci & Terzioglu, 2013).

Based on the findings of the current study, we suggest that flipped classroom applications should be used in
mathematics courses for high school students. In the current study, videos were preferred as a mean for delivering
the content in the online learning environment. For further studies, using a mean that includes interaction,
animation and simulation, or a combination of the videos and audios with texts, and their impacts on students’
learning and attitudes can be examined.
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Introduction

Many studies conducted in the field of positive sciences in the recent years have shown that students come to
science classes with a series of concepts that hinder their learning and comprehension of certain subjects, and thus
these studies have focused on students’ comprehension of scientific concepts. These studies determined that
students make sense of concepts in a way that is not compatible with the accepted scientific knowledge or the way
experts of the field make sense of these concepts. Therefore, this difference in the students’ perception is defined
as “misconception” (Brown, 1992). Misconceptions denote concept structures, which are in conflict with scientific
facts but developed or made by individuals (Dikmenli, Tiirkmen, Cardak & Kurt, 2005). Because they have the
potential to hinder learning, they can also be seen as difficulties the teaching of the content of a certain topic
(Brown, 1992).

Examining life in all its aspects, biology is quite rich in terms of concepts (Yakisan, Yel & Mutlu, 2009). In
addition to having such rich conceptual content, biology is also a highly difficult class to both teach and learn
because of its abstract and complex structure (Bahar, Johnstone & Hansell, 1999; Cimer, 2012). The fact that the
concepts to be taught in biology courses are both high in numbers and of foreign origins make it difficult to teach
them. Microbiology, a sub-branch of biology is one of the especially difficult fields to teach due to its content. It
is harder for students to comprehend the working principles of studies on microorganisms compared to studies
conducted on other groups of living beings. Thus, it is unavoidable to have misconceptions related to microbiology.
In various studies on students’ comprehension of biology concepts, it was determined that they have
misconceptions: misconceptions were detected on such topics as diffusion, osmosis (Odom, 1995), photosynthesis
(Anderson, Sheldon & Dubay, 1990; Amir & Tamir, 1994; Tekkaya & Balci, 2003), respiration (Songer &
Mintzes, 1994; Mann and Treagust, 1998; Yiiriik and Cakir, 2000), circulatory system (Yip, 1998), genetics
(Cavello & Schafer, 1994; Stewart, Hafner & Dala, 1990; Kilig, Atav, Saglam, 2006; Kili¢ & Saglam, 2014),
general biology (Tekkaya, Capa & Yilmaz, 2000), and enzymes (Atav, Erdem, Yilmaz & Giiciim, 2004; Selvi &
Yakisan, 2004). Classical methods such as lecturing and question-answer are not sufficient either in teaching
concept-rich topics or getting rid of misconceptions. Studies also show that misconceptions are hard to get rid of
by using traditional teaching methods and these methods are not sufficient in helping students develop correct
concepts (Tekkaya & Balci, 2003). Knowledge specifically in science branches like microbiology, where there is
constant new development, is hard to acquire by traditional methods and wrong learnings can take place. One of
the most significant reasons for this is that students cannot relate these concepts in their minds. In order for students
to have the correct pile of knowledge, they should have a mental structure related to the concepts of microbiology
and there should be a meaningful learning. Meaningful learning takes place when newly-learned concepts come
together and connect with previous concepts in a conscious and orderly way (Giines, Glines & Celikler, 2006). At
this point, “structuralism,” which explains how learning occurs and how individuals discover knowledge, comes
to the fore (Colburn, 2000a). According to this approach, knowledge is actively structured in the person’s mind by
being related to previous knowledge and experiences (Anderson, 1992). It is first of all necessary to reveal
students’ previous knowledge in order to provide them meaningful learning (Pines & West, 1986; Tsai & Huang,
2002). Thus, revealing a person’s formulation of the relationship between concepts that they have as well as putting
forth their cognitive structures related to this would be the most effective way to determine whether a meaningful
learning has taken place or not. Several techniques, which have been made for this reason, such as constructed
grid, word relation test, branched tree, conceptual maps, and analogy (Bahar, 2003) are being used.

Along with traditional teaching methods, methods exclusive to the field such as observation and experiment
have a central position in biology courses (Kohler, 2010, p. 146). In biology teaching, it is assumed that
experiments are an important element of scientific research and information, and therefore should be a part of the
courses. If students are carrying out an experiment either by themselves or in groups, it is called a real experimental
course. This is generally named as “student experiment” (as well as a real experiment). There are also
demonstration experiments in contrast to student experiments (Berck, 1999, p. 119). Experiments carried out in
biology courses give students the opportunity to test scientific concepts and thus, learn better, and also help them
to have an idea about scientific research methods and develop a positive attitude towards them (Berck, 1999, p.
120).

It is thought that an applied teaching of the basic concepts related to microbiology is effective for correct
understanding of the concepts and the correct learning of the many topics that these concepts provide the basis for.
Students come across these basic concepts in the microbiology, genetics, and reproduction subjects, and these
concepts then constitute the basis for the comprehension of related topics. When basic concepts are learned
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incorrectly or incompletely, the learning related concepts is also negatively affected. The fact that placing newly
acquired knowledge in the mind by relating it to previously existing ones enables meaningful and permanent
learning has already been put forth in many studies (Willerman & MacHarg, 1991; Venville, Gribble & Donovan,
2005). The correctness of the knowledge students have determines their comprehension and has an effect on their
later learning. Positive sciences contains abstract and difficult to understand consecutive topics. When a concept,
which is part of consecutive topics, cannot be learned, it is known that then the teaching of other concepts, which
are related to this, cannot be effectively taught (Gokdere & Orbay, 2005).

In this study, the aim was to determine the students’ comprehension levels of basic microbiology concepts and
to identify what kind of meanings they have attached to these concepts. To this end, applied teaching modules,
which consist of microbiology concepts students have trouble with, were constructed and the aim was to get
students to reach the right cognitive structure related to these concepts.

Theoretical Framework

Concepts are mental tools which enable an individual to think. They make it possible for us to understand the
physical and social world and to communicate meaningfully. Understanding concepts is necessary to understand
principles, to solve problems, and to understand the world (Senemoglu, 2013, s. 513). Developing concepts is a
type of learning. Concepts enable an individual to distinguish a group of beings, events, ideas, and processes from
other groups, and they also help him form relations with other groups, beings, events, ideas, and processes (Cayci,
Demir, Basaran & Demir, 2007). Concepts are the units of thought, and they are the pillars of knowledge. Relations
between concepts constitute scientific principles (Yagbasan & Giilgigek, 2003). Misconception can be defined as
the incompatibility between what an individual knows about a thing and the scientific view on it (Treagust, 1988).
These ideas that students have are logical and consistent in their view although most of the time they are not
acceptable in science (Gilbert, Osborne & Fensham, 1982). These concepts of the students, which are not
considered as scientifically correct, are called various things such as misconception (Huddle & Pillay, 1996;
Nakhleh & Krajcik, 1994), alternative concepts (Gonzalez, 1997; Schoon & Boone, 1998), subjective ideas
(Caramazza, McCloskey & Green, 1981; Fensham, 1988, s. 82), general sensation concepts, spontaneous
knowledge (Eryilmaz & Tatli, 2000; Treagust, 1988), pre-comprehension (Novak, 1988), children’s science, and
intuitional ideas (Bell, Gilbert & Osborne, 1983). Misconceptions can happen during formal and informal teaching
activities. Each individual has a different life, and thus each individual has a different misconception from others.
It is known that many misconceptions cannot be eliminated by using traditional teaching methods (Fisher, 1985).
In the present study, experimental method will be used in eliminating misconceptions, and each pre-service teacher
will be active during the teaching modules so that they can face their own misconceptions and correct them. In
literature, several reasons are given for the misconceptions such as; teachers not having enough knowledge on the
topic, students having insufficient pre-knowledge and incorrect prejudgments, methods being teacher-centred and
based on rote learning, topics in the teaching programs being unrelated and not related to daily life, and course
books having incorrect information and not being updated in regular intervals (Tekkaya et al., 2000). Applied
teaching is seen as a strong way that could provide an alternative solution to eliminate the aforementioned reasons
of misconceptions.

Individuals who have misconceptions find it difficult to reach the next learning level in a healthy way. That is
why there are many studies conducted to determine and correct the misconceptions in science teaching. In many
of the studies in the field of biology education, it was determined that there are various misconceptions in students
from different levels of education on such concepts as photosynthesis (Amir & Tamir, 1994; Anderson et al.,
1990), respiration (Mann & Treagust, 1998; Songer & Mintzes, 1994); Yiiriik & Cakir, 2000), digestion (Cakici,
2005), circulatory system (Sungur, Tekkaya & Geban, 2001; Yip, 1998), genetics (Brown, 1990; Cavello &
Schafer, 1994; Stewart et al., 1990). When related literature is examined, it is noteworthy that there is no such
study on the concepts related to microbiology. However, there are studies on misconceptions concerning bacteria,
microorganisms, virus, and fungi. Study results usually indicate that virus and bacteria are confused with one
another (Dumais & Hasni, 2009; Larson et al., 2009), and that there are misconceptions about the vitality
characteristics of virus and bacteria (Kurt & Ekici, 2013; Romine, Barrow & Folk, 2013; Romine, Siegel &
Roberts, 2009) and in which microorganisms can be found as well as what their effects are (Jones & Rua, 2006;
Uzunkaya, 2007). Eser Cetin, Ozarslan, and Isik (2015) researched the biology teacher candidates’ views on germs
by using a drawing-writing technique and found that the teacher candidates did not have scientific perceptions on
germs as they described them by using words such as monster and alien, and drew them as either facial figures or
cartoon characters. The same study also puts emphasis on the inclusion of microscope observations, videos, posters
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etc., in lessons for the prevention of this type of anthropomorphic misconceptions. Studies about the concepts of
microorganisms and bacteria have reported student perceptions such as seeing them as harmful and disease-causing
rather than useful, having no other purpose, and thinking that bacteria are non-living germs (Eser, Cetin, Ozarslan
& Isik 2015; Karadon & Sahin, 2010; Kurt, 2013; Kurt & Ekici, 2013; Uzunkaya & Ozgiir, 2011). Hiircan Giirler
& Onder (2014) have determined that 71" grade students are unable to distinguish between the concepts of bacteria
and virus, and cannot associate them with daily life. While Kurt (2013) has determined in his study that biology
teacher candidates have misconceptions that microbes are invisible. Aydin (2015), in a study they conducted with
high school students determined that students associate the concept of microorganisms more with bacteria and
viruses and that they have correct knowledge about the places microorganisms are present, and that the number of
students with inaccurate ideas was very low, unlike the other studies. Bektasli (2018) determined that science
teaching and biology teacher candidates had inadequate knowledge about the definition, structural features, and
general features of archaebacteria, bacteria, and protista, and that they had many misconceptions. Within the scope
of the project, misconceptions will be tried to be eliminated via the experimental method in laboratory
environments, which will be designed by taking into consideration not only the misconceptions determined by the
researchers but also the misconceptions presented in literature.

Method
Research Design

In the study, one-group pre-test—posttest pre-experimental design was used. In experimental design, whether
or not the variable being tested had an effect was studied (Creswell, 2014, s. 219; Christensen, Johnson, & Turner,
2014, s. 258). This study was done in order to evaluate the pre-service teachers’ comprehension levels of the basic
concepts of microbiology and the effect of microbiology applications on learning of concepts. It is a qualitative
study in which the data collected from the participants was in the form of written expression. It was carried out
with a pre-test post-test inclusive concept test, the two evaluation results were digitized, and compared in this
study.

Study Group

In order to determine the study group, one of the non-random sampling methods, “purposive sampling method”
was used. In the purposive sampling method, it is essential to select the situations that are thought to have rich
information to serve the purpose of the research (Yildirim & Simsek, 2006). In this study, in which the effect of
experimental study method on teaching microbiology concepts was examined, was conducted with the
participation of 32 biology pre-service teachers taking the "Microbiology Laboratory” course during the fall
semester of 2016-2017 academic year. Microbiology laboratory is a course given in the first semester of 4th grade
in the curriculum of the pre-service teachers in the sample.

Data Collection

Data were collected with four concept tests that were applied as pre-test and post-test.
The concepts included in these tests were in the scope of topics covered by microbiology course and were
determined by the researchers by considering the scope of topics covered in the course. The structure and scope
validity of the identified concepts as basic microbiology concepts and their inclusion in the content of the
applications were provided by the consensus of the researchers. In the tests, the participants were asked to write
explanations against next to the given concepts. Experimental applications and concepts related to these
experiments for each concept test are given below:

1. In the first concept test on the applications of topics titled “Microbiology Laboratory Order and
Biosecurity” and “Sterilization,” the concepts of microorganism, bacteria, pathogen, endospore,
sterilization, disinfection, pasteurization and contamination were given, respectively.

2. In the second concept test on the applications of topics titled “Aseptic Techniques” and “Media Used in
the Production of Microorganisms,” the concepts were aseptic, medium, bacterial culture, and bacteria
planting.

3. In the third concept test on the applications titled “Staining of Microorganisms” and “Culture Methods
of Microorganisms,” concepts were isolation of microorganisms, inoculum, inoculation, and incubation.
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4. In the fourth concept test on the applications of the topics titled “Counting of Microorganisms”, “Fungi,
Viruses, Protozoon,” and “Food Microbiology,” the concepts of virus, fungus, yeast, and mold were used.

During the data collection process, students were asked to define the concepts given in the concept tests. Before
moving onto laboratory applications concerning the concepts, pre-tests were applied to students. In both the pre-
test and post-test, the students were given approximately 3 minutes for each concept. Likewise, two weeks after
each application post-tests were also applied. Applications lasted 10 weeks including tests. The experiments were
conducted twice every week, each application lasting 40 minutes. During the applications, the experiments were
carried out by following the confirmatory method. In the confirmatory method, the process that the students are to
follow (method, material) is given by the teacher and the students follow the instructions step by step and reach a
conclusion (Colburn, 2000b). In this study, explanations about the application to be conducted were given to
prospective teachers after theoretical information about the subject had been given. After the application process
had been explained in detail, the materials and tools to be used have been introduced and presented for their use.
It was ensured that the students themselves actively participated in the process and carried out the practices
themselves. At the beginning of the semester, 4 working groups were determined and all applications were carried
out by group work.

Data Analysis

Answers pre-service teachers gave in pre-tests and post-tests were transferred to computer environment and
were evaluated with the help of MAXQDA, a qualitative data analysis program. In the analysis of the data,
“constructive content analysis” (Mayring, 2002, s. 118) method was used. In constructive content analysis, a
classification was done by checking whether the data fit the categories determined by the researcher. In this study,
correct definitions expected for each of the 20 concepts were determined by the researchers before analysis, and
pre-service teachers’ answers were categorized as incorrect, incomplete, and correct answer or as does not know
the answer. The coding of the data entered into the MAXQDA program according to these categories was done
by one of the researchers, controlled by another, the opinions were discussed, and the data were arranged. Thus,
the reliability of data analysis was increased. Each concept is coded by giving the wrong answer and | do not know
the answer 0, missing answer 1, correct answer 2 points. Thus, the pre-service teachers were assessed over 40
points from the applications. The quantitative data obtained by scoring in this way were analyzed in the SPSS 23
program. In the comparison of pre-test and post-test scores of prospective teachers, firstly, Kolmogorov-Smirnov
tests and normal distribution curves were examined to determine whether they were suitable for normal
distribution. It was found that both pre-test and post-test scores calculated as a result of 4 applications and pre-test
and post-test scores for each concept were not distributed normally. As a result, the non-parametric Wilcoxon
Signed Ranks Test, which is a non-parametric method, was used to compare the total pre-test and post-test scores
and the pre-test and post-test scores for each concept considering the lack of normal distribution and the small
sample size. In this test, the same scores are kept out of the analysis and analyzed over the smallest sequence totals
(Buyiikoztiirk, 2006, s .162). For this reason, the missing data of pre-service teachers in the applications have been
entered into the SPSS program as the same data value with the previous or next score. Thus, the missing data was
excluded from the analysis and the margin of error in the analyses was reduced.

Research Ethics

The research was carried out in accordance with the volunteerism of the participants. The participants were
informed about the scope of the study and the right to leave the study at any time. The content of the study does
not have any threats to the physical or mental health of the participants. Personality rights and private information
of the participants were protected.

Findings

The total mean score of the answers given by the pre-service teachers to the concepts of microbiology was
calculated as 15.75 for the pre-test and 30.60 for the post-test out of 40. The results of the Wilcoxon Signed Ranks
Test for significance of this difference between pre-test and post-test scores are given in Table 1.
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Table 1. Results of the Wilcoxon Signed Rank Test for the Difference between the Pre-test - Post-test Total

Scores
Post-test - Pre-test N Mean Rank Sum of Ranks z p
Negative Ranks 0 .00 . -4.94 .000
Positive Ranks 32 16.50 528.00
Ties 0

When Table 1 was examined, it was seen that there was a significant difference between the pre-test scores of
the pre-service teachers regarding the microbiology concepts (z = -4.94, p <.000). It was seen that the difference
observed when order points of difference scores were taken into consideration was favorable to posttest scores
accordingly, it could be said that microbiology laboratory applications were effective in the learning of the
concepts related to microbiology and microbiology laboratories of the pre-service teachers. Whether there was a
meaningful difference between the answer given to each concept in the application in the pre-test and post-test
was examined with the Wilcoxon Test which was calculated separately for each of the concepts Findings related

to the tests were given in Table 2.

Table 2. Results of the Wilcoxon Signed Rank Tests for the Differences between the Pre-test -Post-test Scores of
Microbiology Concepts

Post-test — Sum of

Concepts Pre-test N  Mean Rank Ranks z p

Microorganism Negative Ranks 0 0 0 -2.83 .005
Positive Ranks 8 4.50 36
Ties 24

Bacteria Negative Ranks 2 4.50 9 -1.73 .083
Positive Ranks 7 5.14 36
Ties 23

Pathogen Negative Ranks 1 8 8 -2.30 .022
Positive Ranks 10 5.80 58
Ties 21

Endospore Negative Ranks 1 8.50 8.50 -3.84 .000
Positive Ranks 19 10.61 2015
Ties 12

Sterilization Negative Ranks 0 0 0 -4.32 .000
Positive Ranks 22 11.50 253
Ties 10

Disinfection Negative Ranks 0 0 0 3.42 .001
Positive Ranks 14 7.50 105
Ties 18

Pasteurization Negative Ranks 1 4 4 -2.83 .005
Positive Ranks 11 6.73 74
Ties 20

Contamination Negative Ranks 0 0 0 -5.07 .000
Positive Ranks 28 14.50 406
Ties 4

Aseptic Negative Ranks 0 0 0 -3.76 .000
Positive Ranks 16 8.50 136
Ties 16

Medium Negative Ranks 0 0 0 -2.64 .008
Positive Ranks 8 4.50 36
Ties 24

Bacterial culture Negative Ranks 1 8 8 -2.04 .041
Positive Ranks 9 5.22 47
Ties 22

Bacteria planting Negative Ranks 0 0 0 -3.31 .001
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Positive Ranks 13 7 91
Ties 19
Isolation of Negative Ranks 0 0 0 -3.45 .001
microorganisms Positive Ranks 14 7.50 105
Ties 18
Inoculum Negative Ranks 0 0 0 -4.58 .000
Positive Ranks 21 11 231
Ties 11
Inoculation Negative Ranks 0 0 0 -4.69 .000
Positive Ranks 22 11.50 253
Ties 10
Incubation Negative Ranks 2 12.50 25 -3.85 .000
Positive Ranks 21 11.95 251
Ties 9
Virus Negative Ranks 0 0 0
Positive Ranks 20 10.50 210 -4.18 .000
Ties 12
Fungus Negative Ranks 0 0 0 -4.82 .000
Positive Ranks 26 13.50 351
Ties 6
Yeast Negative Ranks 2 9 18 -3.51 .000
Positive Ranks 18 10.67 192
Ties 12
Mold Negative Ranks 1 8 8 -3.63 .000
Positive Ranks 17 9.59 163
Ties 14

Table 2 shows, for each concept, the number of people that showed positive change (positive ranks), the number
of people that showed negative change (negative ranks), and the number of people that did now show any change
(ties).When these numbers in the table were examined, it was seen that 8 people in the concept of microorganism,
7 people in the concept of bacteria, 10 people in the concept of pathogen, 19 people in the concept of endospore,
22 people in the concept of sterilization, 14 people in the concept of disinfection, 11 people in the concept of
pasteurization, 28 people in the concept of contamination, 16 people in the concept of aseptic, 8 people in the
concept of medium, 9 people in the concept of bacterial culture, 13 people in the concept of bacteria planting, 14
people in the concept of microorganism isolation, 21 people in the concept of inoculum, 22 people in the concept
of inoculation, 21 people in the concept of incubation, 20 people in the concept of virus, 26 people in the concept
of fungus, 18 people in the concept of yeast, and 17 people in the concept of mold had positive changes in the
post-test compared to the pre-test.

When Table 2 is examined once again, it shows that in the concepts of bacteria (2 persons), pathogen (1
person), endospore (1 person), pasteurization (1 person), bacterial culture (1 person), incubation (2 persons), yeast
(2 persons) and mold (1 person), there is a negative change between the pretest and posttest in a small number of
people. When these negative expressions were examined, it was seen that some pre-service teachers answered
these concepts correctly in the pre-test and incompletely in the post-test.

When whether negative changes were statistically significant was examined, it was concluded that the changes
experienced in all concepts other than the concept of bacteria were meaningful. The changes in response to the
concepts of endospore, sterilization, contamination, aseptic, inoculum, inoculation, incubation, virus, fungus, yeast
and mold are at p <.001 level; microorganism, disinfection, pasteurization, nutrient, bacterial cultivation,
microorganism isolation, p <.01; Changes in response to the concepts of pathogen and bacterial culture were found
to be significant at p <.05 level.

Frequencies of students’ correct, incomplete and wrong (or I don’t know) answers to the concepts are given in
Table 3. When Table 3 is examined, it can be seen that ratio of correct answers is significantly higher in the post-
test compared to the pre-test.
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Table 3. Frequencies and Percentages of Answers Given to Concepts in the Pre-test and Post-test

Answer” Pre-test Post-test
Concept C I W/K C | W/K
Microorganism 20 10 2 26 6 -
%62.5 %31.3 %6.3 %81.3 %18.8
Bacteria 11 19 2 15 17 -
%34.4 %59.4 %6.3 %46.9 %53.1
Pathogen 22 4 6 31 - 1
%68.8 %12.5 %18.8 %96.9 %3.1
Endospore 4 18 10 23 2 7
%12.5 %56.3 %31.3 %71.9 %6.3 %21.9
Sterilization 5 17 10 23 9 -
%15.6 %53.1 %31.3 %71.9 %28.1
Disinfection 4 12 16 15 9 8
%12.5 %37.5 %50 %46.9 %28.1 %25
Pasteurization 5 15 12 12 16 4
%15.6 %46.9 %37.5 %37.5 %50 %12.5
Contamination 2 2 28 29 1 2
%6.3 %6.3 %87.5 %90.6 %3.1 %6.3
Aseptic 5 1 26 18 4 10
%15.6 %3.1 %81.3 %56.3 %12.5 %31.3
Medium 23 2 7 31 - 1
%71.9 %6.3 %21.9 %96.9 %3.1
Bacterial culture 6 7 19 11 8 13
%18.8 %21.9 %59.4 %34.4 %25 %40.6
Bacterial planting 14 11 7 25 6 1
%43.8 %34.4 %21.9 %78.1 %18.8 %3.1
Isolation of microorganisms 8 5 19 21 3 8
%25 %15.6 %59.4 %65.6 %9.4 %25
Inoculum 1 - 31 22 - 10
%3.1 %96.9 %68.8 %31.3
Inoculation 3 - 29 25 - 7
%9.4 %90.6 %78.1 %21.9
Incubation 5 - 27 23 1 8
%15.6 %84.4 %71.9 %3.1 %25
Virus 10 17 5 30 1 1
%31.3 %53.1 %15.6 %93.8 %3.1 %3.1
Fungus 1 11 20 12 19 1
%3.1 %34.4 %62.5 %37.5 %59.4 %3.1
Yeast 3 13 16 9 20 3
%9.4 %40.6 %50 %28.1 %62.5 %9.4
Mold 12 12 8 26 3 3
%37.5 %37.5 %25 %81.3 %9.4 %9.4

*C: frequency of correct answers, I: frequency of incomplete answers, W/K: frequency of wrong and “I don’t know” answers

Changes related to each concept in Table 3 are summarized briefly below:

The ratio of correct answers concerning the concept of microorganism increased from 62.5% to 81.3%. The
ratio of incomplete answers decreased from 31.3% to 18.8% and the ratio of incorrect/“I don’t know” answers,
which were 6.3% in pre-test, were completely gone.

The ratio of correct answers concerning the concept of bacteria increased from 34.4% to 46.9%. That of
incomplete answers decreased from 59.4% to 53.1%, and the ratio of incorrect answers and the “I don’t know”s,
which were 6.3% in the pre-test, were gone.
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The ratio of correct answers concerning the concept of pathogen increased from 68.8% to 96.9%. That of
incomplete answers, which were 12.5% in the pre-test, were gone. The ratio of incorrect and “I don’t know”
answers which were 18.8% decreased to 3.1%.

The ratio of correct answers concerning the concept of endospore increased from 12.5% to 71.9%. The ratio
of incomplete answers which were 56.3% in the pre-test decreased to 6.3% and the ratio of incorrect and “I don’t
know” answers, which were 31.3%, decreased to 21.99%.

The ratio of correct answers concerning the concept of sterilization increased from 15.6% to 71.9%. That of
incomplete answers, which were 53.1% in the pre-test, decreased to 28.1%, and the ratio of incorrect and “I don’t
know” answers, which were 31.3%, came down to zero.

The ratio of correct answers concerning the concept of disinfection increased from 12.5% to 46.9%. That of
incomplete answers which were 37.5% in the pre-test decreased to 28.1%; however, the ratio of incorrect and “I
don’t know” answers which were 50% in the pre-test decreased merely to 25%.

The ratio of correct answers concerning the concept of pasteurization increased from 15.6% to 37.5%. That of
incomplete answers which were 46.9% in the pre-test increased to 50%, and the ratio of incorrect and “I don’t
know” answers decreased from 37.5% to 12.5%.

The ratio of correct answers concerning the concept of contamination increased from 6.3% to 90.6%. The ratio
of incomplete answers decreased from 6.3% to 3.1% and the ratio of incorrect and “I don’t know” answer answers,
which were 87.5% in the pre-test, decreased to 6.3%.

The ratio of correct answers concerning the concept of aseptic increased from 15.6% to 56.3%. That of
incomplete answers increased from 3.1% to 12.5%; the ratio of incorrect and “I don’t know” answers decreased
from 81.3% to 31.3%.

The ratio of correct answers concerning the concept of medium increased from 71.9% to 96.9%. The ratio of
incomplete answer came down to zero from 6.3%. The ratio of “I don’t know” and incorrect answers decreased to
3.1% from 21.9%.

The ratio of correct answers concerning the concept of bacterial culture increased from 18.8% to 34.4%. That
of incomplete answers increased from 21.9% to 25%, and the ratio of incorrect and “I don’t know” answers
decreased from 59.4% to 40.6%.

The ratio of correct answers concerning the concept of bacteria planting increased from 43.8% to 78.1%. The
ratio of incomplete answers decreased from 34.4% to 18.8%, and the ratio of incorrect and “I don’t know” answers
decreased from 21.9% to 3.1%.

The ratio of correct answers concerning the concept of microorganism isolation increased from 25% to 65.6%.
That of incomplete answers decreased from 15.6% to 9.4%, and the ratio of incorrect and “I don’t know” answers
decreased from 59.4% to 25%.

The ratio of correct answers concerning the concept of inoculums increased from 3.1% to 68.8%. No
incomplete knowledge was detected in either the pre-test or the post-test concerning this concept. The ratio of
incorrect and “I don’t know answers decreased from 96.9% to 31.3%.

The ratio of correct answers concerning the concept of inoculation increased from 9.4% to 78.1%. No
incomplete knowledge was detected in either the pre-test or the post-test concerning this concept. The ratio of
incorrect and “I don’t know” answers decreased from 90.6% to 21.9%.

The ratio of correct answers concerning the concept of incubation increased from 15.6% to 71.9%. No
incomplete knowledge was detected in the pre-test, however 3.1% incomplete knowledge was detected in the post-
test concerning this concept. The ratio of incorrect and “I don’t know” answers decreased from 84.4% to 25%.

The ratio of correct answers concerning the concept of virus increased from 31.3% to 93.8%. That of
incomplete answers decreased from 53.1% to 3.1%, and the ratio of incorrect and “I don’t know” answers from
15.6% to 3.1%.
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The ratio of correct answers concerning the concept of fungus increased from 3.1% to 37.5%. The ratio of
incomplete answers increased from 34.4% to 59.4%, and the ratio of incorrect and “I don’t know” answers which
were 62.5% in the pre-test decreased to 3.1%.

The ratio of correct answers concerning the concept of yeast increased from 9.4% to 28.1%. That of incomplete
answers increased from 40.6% to 62.5%, and the ratio of incorrect and “I don’t know” answers decreased from
50% to 9.4%.

The ratio correct answers concerning the concept of mold increased from 37.5% to 81.3%. The ratio of
incomplete answers decreased from 37.5% to 9.4%, and the ratio of incorrect and “I don’t know” answers
decreased from 25% to 9.4%.

Endospore, sterilization, pasteurization, contamination, aseptic, inoculum, inoculation and incubation concepts
for which there is a significant increase in the number of correct answers are the ones for which the number of
correct answers is significantly low in the pre-test. This indicates that students have come across these concepts
for the first time and/or may have misconceptions based on their prior incomplete and/or incorrect knowledge for
these concepts. The increase in the number of correct answers after the application indicates that pre-service
teachers have shown a significant level of success and that their incorrect and incomplete knowledge, which may
be misconceptions, has been eliminated to a great extent.

In order to illustrate in what way and how the frequency changes indicated in Table 3 are experienced, Table
4 gives an example of the answers of pre-service teachers for each concept, which show positive changes to the
pre-test final test.

Table 4. Examples of Pre-service Teachers’ Answers
Concepts Answers in pre-test”
Microorganism “Very small units found in the body”

(PTE™,W)

Answers in post-test”
“Very small organism that cannot be seen
by naked eye” (PT6, 1)

Bacteria “Small organisms which cannot be seen by ~ “They are very small microorganisms.
naked eye that are everywhere. Has many There are many different species of
reproduction sites."(PT26, 1) bacteria. They can be cultivated in the

laboratory. They can be found everywhere
and can easily reproduce.” (PT26, C)

Pathogen "The process of inspecting the living thing "Disease causing organism."
when an unwanted object is detected on it."  (PT40, C)

(PT40, W)

Endospore "Do not know"(PT11, K) "The process in which bacteria in the
vegetative form protects itself when there
are no suitable conditions and going back
to the vegetative form when the conditions
are suitable."” (PT11, C)

Sterilization "Protecting a structure in a sterile “The process in which microorganisms are
environment without compromising its cleansed from all vegetative forms and
structure and losing its function" spores."

(PT3, W) (PT3,C)
Disinfection "It is the cleaning of an environment with "It is the process of purifying an

Pasteurization

Contamination
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chemical substances.”" (PT31, I)

"Pasteurization of a chemical
substance."(PT1, W)

"Do not know"(PT16, K)

environment from disease causing
bacteria." (PT31, C)

The process of bringing something to high
temperatures and suddenly coiling it down.
Getting rid of microorganisms this way ...
Used in milk. The milk is sprayed into a
medium of 140 °C and suddenly cooled
down after 2-3 seconds. " (PT1, I)

“The mixing of unwanted organisms or
substances to the experiment due to the
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environment not being sterile when
conducting the experiment."

(PT16, C)
Aseptic "Dilution of substances by the addition of "Purified from microorganisms, no
water." (PT20, W) contamination™ (PT20, C)
Medium "Cultures in which we create "Environment created for the repercussions
microorganisms and keep them under of microorganisms (excluding intracellular
necessary conditions” (PT19, W) parasites)" (PT19, C)
Bacterial culture  "Culture medium prepared for production "The sample of bacteria produced in a
of bacteria under appropriate conditions" medium" (PT1, C)
(PT1, W)
Bacteria planting "Do not know"(PT28, K) "Transfer of bacteria into sterilised medium
under aseptic conditions.” (PT28, C)
Isolation of "Do not know "(PT39, K) “Separation of certain microorganisms
microorganisms from a population of microorganisms.”
(PT39, C)
Inoculum "Do not know "(PT33, K) "Microorganism to be cultivated." (PT33,
C)
Inoculation "Do not know "(PT36, K) "Cultivating a microorganism."
(PT36, C)
Incubation "Substances that prevent some bacteria "The production of the planted
from reproducing."(PT5, W) microorganisms under suitable conditions."
(PT5,C)
Virus "Small living things that we cannot see with ~ "Nucleic acids which are covered by a
naked eye." (PT34, W) protein coat.” (PT34, C)
Fungus "Are fungi. They can be in harmful or “Non-photosynthetic eukaryotic
useful forms.” (PT14, 1) microorganisms. They have cell walls like
plants and centrosomes like animals."
(PT14,C)
Yeast "There are yeast bacteria. Some bacteria "Single celled fungi are called yeasts."
species (yeast bacteria) can cause yeast (PT26, 1)

production by reproducing in that
environment.” (PT26, W)
Mold "Do not know"(PT38, K) “They are fungi in the form of mycelium
that breed by forming multicellular
strands.” (PT38, C)

*C: correct answers, [: incomplete answers, W: wrong answers, K: “I don’t know”
**PT: Pre-service teacher (for coding of participants)

Discussion and Conclusion

There are many studies which emphasize going beyond traditional methods and make various suggestions such
as using visual material, making practical experiments, relating the topics to daily life, and using techniques that
would interest students in order to ensure a meaningful learning and to overcome the learning difficulties
concerning concepts related to biology (e.g. Costu, Karatas & Ayas, 2003; Cimer, 2012; Giines, Sener Dilek,
Demir, Hoplan & Celikoglu, 2010; Tekkaya et al., 2000). Based on these suggestions, in the present study, how
pre-service teachers” knowledge about 20 key concepts of microbiology change at the end of the applied teaching
with experiments, was investigated. During this applied teaching, teacher candidates were made to personally
carryout the experiments in groups of 2-3 people (preparation of the medium, sterilization of the medium on
autoclave, preparation of glassware for sterilization and their sterilization, use of flame and inoculation loop,
cultivation of microorganisms from pure culture, isolation of microorganisms from various sources, examination
of colony morphology, examination of bacteria, fungi, yeast samples under microscope, gram staining etc.) and
abstract concepts were made to be concrete and able to be experienced by them. It is thought that study results will
make important contribution to literature since conceptual structures of pre-service teachers are highly relevant in
order for them to construct many other concepts related to microbiology and biology. In addition, it is thought that
information related to these concepts affect daily life behaviours. Jones, Gardner, Lee, Poland and Robert (2013)
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reported in their study, in which they determined the knowledge and behaviours of university students before and
after microbiology courses, that there was a positive change in students’ knowledge levels and behaviors. It has
been observed that the students who have taken microbiology course had an increased - perception about the risks
that may cause microbial contamination and started to take measures to prevent microbial contamination especially
in the behaviours such as using a public telephone, touching a faucet in a public bathroom, handling money,
borrowing soap from a friend while camping and, working in the dirt without gloves and taking out the trash.
Therefore, it is considered that having the right information about the concepts related to microbiology is an
important step for a change in the behaviours of people.

When findings are examined, it can be seen that the answers of pre-service teachers changed in general from
“I don’t know” to “correct” for contamination, aseptic, inoculum, inoculation, and incubation, which are concepts
they have either heard for the first time or do have said they do not know the meaning of in the pre-test. In this
case, it can be argued that the lab applications had an effect on their getting correct knowledge on concepts they
have no knowledge of before. Moreover, it can be seen that the number of correct answers in the post-test increased
for virus, fungus, yeast, mold, endospore, sterilization, disinfection, and pathogen for which they had given
incorrect or incomplete answers in the pre-test. In other words, lab applications contributed to the correct
comprehension of these concepts. It is also evident that for the microorganisms and bacteria, of which pre-service
teachers somehow have some idea beforehand as these may be come across in daily life, the correct, incorrect or
incomplete answers of pre-service teachers do not change much and continue more or less the same at the end of
post-test as well. It was determined that there is some change in the positive direction for the incomplete and
incorrect answers as far as the concept of microorganism is concern; however, it was also seen that the knowledge
on the concept of bacteria does not change and the misconception continues for this concept. When literature is
examined, it can be seen that there is a high level of misconception for such concepts as bacteria and fungus (e.g.
Dumais & Hasni, 2009; Kinchin, De-Leij & Hay, 2005; Kurt & Ekici, 2013; Tekkaya et al., 2000). For instance,
in a study conducted by Kurt and Ekici (2013), too, it was determined that pre-service teachers have
misconceptions related to the concept of bacteria, and it was indicated that the primary reason for this is that
bacteria is a difficult concept to learn since it is related to many fields. At the end of the study, it was emphasized
that employing topic-appropriate teaching strategies, methods, and techniques would be beneficial in students
learning the concepts properly. In the present study, while the applied teaching was very effective in the learning
of such concepts as virus, fungus, yeast, and mold, as indicated by Kurt and Ekici (2013), it was insufficient in
eliminating misconceptions about bacteria which is related to various different fields. One of the possible reasons
for the misconceptions related to these concepts is the teachers. Ozyiirek (1983) argues that teachers underestimate
and simply these concepts because they have already developed them and this affects the teaching process
negatively. Moreover, it is noteworthy that pre-service teacher try to explain the given concepts by using daily
speech expressions and find it difficult to express them in an academically correct way. Canpolat, Pmarbasi,
Bayrakgeken and Geban (2004) indicated that many studies put forth how using colloquial language in teaching
science concepts may cause misconceptions in students and argued that teachers should use full and correct
definitions of concepts as much as possible. At this point, teachers at primary and secondary schools have a huge
responsibility for students to learn concepts properly, especially during their first encounter with the concepts they
also see in daily life. It is necessary for teachers to have a basic foundation related to the concepts they teach, they
should not cause misconceptions and they should be able to relate new concepts to daily life through practical
applications (Giines et al., 2010).

Misconceptions teachers have are considered to be one of the reasons of the misconceptions of students
(Sander, 1993). In this respect, it is highly important to determine and eliminate the misconceptions of pre-service
teachers, who will be tomorrow’s teachers. Since misconceptions are permanent and continuous, it is difficult to
eliminate them through traditional teaching methods, and also they are not sufficient in developing correct concepts
in time (Tekkaya et al., 2000). Thus, results of this study are promising in order to eliminate misconceptions. As
indicated in the findings, many incorrect answers were turned into correct answers after the laboratory applications.
The fact that laboratory activities are not given sufficient precedence in our country makes it difficult for many
concepts to be taught. Classical methods such as lecturing and question-answer are not enough to teach concepts.
Indeed, findings of the study show that it is useful for pre-service teachers to use concepts during experiments and
make applications experiencing their knowledge directly. It will be helpful for the correct teaching of concepts if
teachers make experiments appropriate for applied teaching in other topics where misconceptions are prevalent.
Moreover, if pre-service teacher are informed about the study results on misconceptions in biology education and
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about how they could eliminate misconceptions during their education, it would be an important step in preventing
misconceptions, which are difficult to correct.

In this study, the effect of experimental study method on the biology teacher candidates’ learning of
microbiology concepts was investigated. With microbiology experiments it has been determined that the teacher
candidates have amended their wrong or missing knowledge determined before the experiments significantly after
knowledge the experiments. It can be suggested to conduct this study, which was conducted in a single-group pre-
test post-test experimental design, in a control-group pre-test post-test experimental design. In this way, the group
where the same concepts are given only theoretically can be compared with applied learning group. The use of
parametric tests in the analysis of the data from the experimental group with pre-test post-test control-group
experimental design will also increase discourse power. The determination of the student expressions for concepts
with the open-ended concept test used in this study is important for understanding the level of scientific language

used by the students. However, it is also possible to consider studies using two- or three-stage concept tests for
ease of application and evaluation.
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Introduction

Given the time that the individual spends in school and the reflections of the school in daily life, the importance
of the individual - school relationship is much more than it is estimated to be. The role played by the experiences
such as the knowledge and skills acquired under the umbrella of the individual - school relationship, interactions
with friends and teachers, and participation in class and extracurricular activities is remarkable. It is of great
significance for schools to achieve their educational goals effectively for a healthy individual and a healthy society
(Kalayct and Ozdemir, 2013). Therefore, individuals® connectedness to school is important for their versatile
development (Dilmag, Karababa and Oral, 2018). Maddox and Prinz (2003) describe school connectedness as a
phenomenon associated with a student's school, school staff, and ideals that the school is trying to impart. Student's
school connectedness is at the heart of the ongoing educational debate and is considered an important starting point
for student’s learning. In general, students' school connectedness is discussed as a framework including positive
student behaviors such as attendance, participation, and effort and their psychological connections with the school
environment (Onen, 2014).

The concept of school connectedness was first mentioned in Hirschi's (1969) theory of social control, which
he laid out to explain the causes of crime. Social control theory discusses the phenomenon of crime in terms of
individuals' level of commitment to social values and norms. This theory considers the school factor or school life
as one of the basic institutions that provide individuals' commitment to social values. Also, a leading cause of
criminal and violent behavior is thought to stem from the weakening of individuals' commitment to the school
(cited by Kizmaz, 2006).

Many studies have made it possible to take a broader view of the subject by addressing school connectedness
with various dimensions. While school connectedness is defined as believing that you are valuable and respected
as a member of the school (Bronis, Samdal, and Wold, 1999; Midgley, Roeser, and Urdan, 1996), Osterman (2000)
handles school connectedness as a basic psychological need in terms of the sense of belonging to the group. Also,
Faircloth and Hamm (2005) discuss the concept of school connectedness in relation to the student's relationships
with teachers and classmates, and they see student behaviors as a constantly changing and evolving relationship
of activities, rather than merely limiting them to students' relationships with their friends and teachers. Studies
reveal that school connectedness affects the student's school life in terms of affective, behavioral and social aspects.

According to Savi (2011), school connectedness is a concept that includes behavioral, emotional and cognitive
aspects. The behavioral aspect of school connectedness will enable the student to behave more harmoniously in
their social environment and friendship relations. These harmonious behaviors can be seen as behaviors that will
benefit the student's psychosocial harmony and indirectly school success (Blumenfeld, Fredricks and Paris, 2004).
In studies on the behavioral aspects of school connectedness (Cairns and Mahoney, 1997; Evertson and Weinstein,
2006; Posner and Vandell, 1999), various aspects of school connectedness have been discussed, and various
definitions of school connectedness have been introduced. The behavioral aspect of school connectedness is
defined as obeying school rules, avoiding absenteeism (Evertson and Weinstein, 2006), fulfilling school-related
activities, doing homework, participating in school-related activities, and being active in lessons (Posner and
Vandell, 1999), and participating in extracurricular activities (Cairns and Mahoney, 1997). The emotional aspect
refers to attitudes, perceptions, interests, and emotions related to school. The cognitive dimension, on the other
hand, can be evaluated in terms of two variables. These are feeling of achievement and psychosocial adjustment
(Savi, 2011).

The school climate is undoubtedly one of the most important variables affecting the student's connectedness to
school.The fact that the student has a feeling of belonging to the school, loves the school, and creates a comfortable
psychological environment in the school will increase students’ productivity (Mengi, 2011). A negative school
environment, on the other hand, can cause feelings of stress, pressure, and loneliness in students, communication
problems with teachers, the development of negative emotions about school and lessons, and a decrease in their
motivation and success (Karan, 2012). Similarly, negative school climate shows a positive correlation with
behavioral problems and low success, and also leads to consequences such as alienation from school (Ariman,
2007; Bilgig, 2009; Durmaz, 2008). One of the most important factors affecting students' school connectedness is
the school climate. Although every school has common goals, they have different climates. This climate affects
all the staff working in the school as well as students' school connectedness (Thomasson, 2006). Celik (2002)
evaluates the organizational climate of the school as a set of internal characteristics that affect the behaviors of the
members and distinguish one school from the other. Tagkiran (2008) states that schools have to provide a healthy
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organizational environment and provide the highest level of personal, social, and academic learning for the people
they serve.

Since a school with a positive school climate will have an increased attractiveness for students, it will also
increase students’ academic achievement in addition to satisfying the students with the quality of school life
compared to schools with poor school life quality (Kayikci and Sayin, 2010; Ozdemir, 2000). While factors such
as positive educational environment (Cenkseven and Sar1, 2008), a sense of satisfaction (Erkan, Karip, Ozdemir,
Sezgin and Sirin, 2010) and positive teacher behaviors (Schlechty, 2001) positively affect school connectedness,
some studies have laid out a negative relationship between school connectedness and basic problems of
adolescence such as substance abuse (Furrer, Kindermann, Marchand, Skinner, 2008), risky sexual behaviors
(Abbott, Catalano, Hawkins, Hill, and Kosterman, 1999; Furrer et al., 2008), violence (Saglam, 2016), and deviant
behaviors; deviant behavior towards school equipment, violence, deviant behaviors towards school rules,
substance abuse, etc. (Cukur and Unal, 2011).

Social support is one of the most important factors affecting student's school connectedness. Because social
support is a versatile concept that is difficult to conceptualize, define, and measure (Kasik, 2009), a common
definition cannot be found in the literature. However, many researchers have tried to define the concept of social
support from different perspectives. Sarason, Levine, Basham, and Sarason (1983) and Lambert (1989) describe
social support as the presence of people whom we know and trust that care, mind, and love us and who we believe
will help us (cited by Yamag, 2009), while Sorias (1988) refers to social support as the idea of a person as shown
by the environment that confirms the person is accepted and respected. Yildirim (1997), on the other hand, bases
social support on Kurt Lewin's field theory and defines it as all of the factors that affect the individual's behavior
at a given time. The teaching and learning experiences of students in secondary education in Turkey undergo an
intensive examination program and curriculum. Students spend most of the day at school both in and out of the
classroom by establishing social relations with their teachers, fellow students, and school personnel. According to
Avrslan (2009), physiological, cognitive, psychological, and social changes take place in the circles and inner world
of the individual in adolescence which coincides with high school years. In this period, self-confusion and
adaptation problems of adolescents who try to become adults increase. In this challenging period, the adolescent
can develop a healthy identity only by solving the problems encountered. In this period, the social support to be
given to adolescents will not only make them feel more valuable but also increase their self-esteem and enable
them to solve their problems more easily and successfully. Also, some studies frequently report (Sahin, 2011) that
individuals complain that they cannot share their problems with anyone, especially in adolescence, and find people
that understand their problems. The examination of the causes of these complaints indicates that the main reason
is the perceived social support. According to Taysi (2000), when an individual encounter a problem, they turn to
their friends, family and close friends to get support for the solution of the problem. According to Baser (2006),
regardless of the type of social support, it has a positive effect on individuals and is closely related to the
individual's mental health. Furthermore, Ozen (1998) considers social support as a psychological need.

Studies in the literature have shown that social support behaviors exhibited by their teachers towards students
have a positive effect on the behavioral and emotional aspects of school connectedness (Bowen and Brewster,
2004). Many studies (Bowen and Woolley, 2007; Brown, Mcleod, Tressell and Unger, 2000; Crump, Simons-
Morton, 2003) have revealed that the social support that students receive from their families and teachers increase
their school connectedness. Daly, Shin, and Vere (2007) stated that positive peer norms and peer support positively
affected students’ school connectedness, while Akman (2010) found that low level of social support among
students negatively affected students' school connectedness. Ikiz and Saglam (2017) stated that there was a positive
relationship between the level of social support and the level of school connectedness among students, while
Wentzel (1998) reported that interest in school, interest in the class, and taking responsibility, which are among
academic motivation variables, increased as social support increased. Many studies (Demaray and Malecki, 2002;
Guay, Larose, Ratella, and Senecal, 2005; Meeus, 1993; Pastore, Perkins, Santinello, and Vieno, 2007; Yildirim,
2006) have concluded that the perceived social support has a positive effect on school connectedness. Given the
positive impact of social support on high school students, it is inevitable to think that it has a significant impact on
students’ school connectedness. Therefore, it can be predicted that the school connectedness of high school
students who perceive social support adequately is higher. This study aims to investigate whether different sources
of social support (family, teachers, and friends) have a decisive role in terms of school connectedness levels of
high school students.
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The review of the literature indicates that school connectedness has also been studied according to gender,
grade level, type of school, and the reason for choosing a certain school. There are many studies addressing
students' school connectedness level according to gender variable (Akgiil, 2013; Blumenfeld et al., 2004; Calik,
Kandemir, Kurt, Ozbay, and Ozer, 2009; Demir et al., 2012; Dindar, 2008; Maddox and Prinz, 2003; Sar1, 2013;
Sari et al., 2007; Tagkiran, 2008). Similarly, it is also possible to find studies in the literature addressing school
connectedness according to variables such as grade level (Demir, Kaya and Metin, 2012; Dindar, 2008; Erkan et
al., 2010; Hagborg, 1994; Sar1 et al.), type of school (Coleman, 2003; Dindar, 2008; Karan, 2012; Kashdan and
Robert, 2004), and the reasons for selecting the school (Kog, Avsaroglu and Sezer, 2004; Erkal, Yalgin, and Sancar,
2012; Rahat, 2014; Sahin, Zoraloglu, and Sahin Firat, 2011). However, these studies mostly include university
students in their samples. The fact that there is limited research into predicting school connectedness of secondary
school students and addressing variables such as gender, type of school, grade level, and reasons for selecting the
school increases the importance of this study.

The school occupies an important place in all periods of an individual's life. The school is also critical for
adolescents in secondary education period to fulfill their developmental duties. The student needs an appropriate
school climate and social support to overcome the problems encountered in the school environment. Ignoring these
needs of students may bring about serious effects on the physical, psychological, social, and academic development
of students. It can be said that having these negative experiences during adolescence, which is an important turning
point of the development process, will cause greater damages to the individual in the coming years (Durmaz,
2008). For students to have a high level of school connectedness, they must have successfully and effectively
solved the adaptation problems they have faced. In this respect, examining the school climate and social support
resources perceived by students increases the importance of the study. The examination of the literature indicates
that there are many studies investigating perceived school climate (Eser, 2010; Korkmaz, 2011; Tezcan, 2011) and
perceived social support (Bilge and Kutsal, 2012; Civitgi, 2011; Ergene and Yildirim, 2003; Gengdogan, 2006) of
teachers, managers, families, and students at all levels of education in Turkey. However, no study has been found
in the literature on the relationship of students’ school connectedness with variables such as social support and
school climate. The availability of few studies in the literature on school connectedness, which is very important
for our students' educational lives, necessitates the conduct of this study. Therefore, this study aimed to reveal the
relationship between high school students’ school connectedness scores and their school climate scores and social
support scores. At the same time, the study aimed to investigate school connectedness in terms of variables such
as gender, school type, and grade level.

Method
Research Design

This study used relational screening and causal-comparative models. The relational screening model is a
research model that examines the relationships between dependent and independent variables or the degree of
change of variables (Biiyiikoztiirk,Cakmak, Akgiin, Karadeniz & Demirel, 2013; Karasar, 2012). Furthermore, the
causal comparison model is made to determine the cause or sources of the relationship between the dependent and
independent variables/variables (Biyiikoztiirk, vd. 2013). The predictor variables of the study are perceived social
support and school climate. The predicted variable, on the other hand, is the school connectedness of secondary
school students. Also, the study investigated whether school connectedness, which is a dependent variable, differed
in terms of various variables.

Population and Sample/Study Group/Participants

The participants of this study consisted of 796 students including 421 girls (52.9%) and 375 boys (47.1%)
studying in a province in the Central Black Sea Region. The distribution of the students by grade level was as
follows: 9th-grade, 203; 10th-grade, 205; 11th-grade, 211; and 12th-grade, 177. The distribution of the students
according to their school type included 169 students from science high school, 271 from Anatolian high school,
180 from vocational and technical high school, and 176 from Imam Hatip high school.

Data Collection Tools

Data collection tools included a Personal Information Form, the Perceived School Experiences Scale, the
Perceived Social Support Scale, and the School Climate Scale. The properties of the measurement tools are as
follows.
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Personal information form (PIF). PIF was created by the researchers to collect information about participants’
gender, grade level, school type, socio-economic level of the family, and reasons for coming to their school.

The perceived school experiences scale (PSES). The scale was developed by Anderson-Butcher, Amorose,
lachini, and Ball (2012) to measure the individual's perceptions of school life. Then, the scale was adapted to
Turkish by Baytemir, Kosterelioglu, and Kosterelioglu (2015). The scale has a 5-point Likert type format and
consists of 3 subscales and 14 items (Academic Press: 1, 2, 3, 4; Academic Moativation: 5, 6, 7, 8, 9, 10; School
Connectedness: 11, 12, 13, 14). The total score of the scale varies between 14 and 70. There is no inversely scored
item on the scale. The rating scale was formed as strongly disagree = 1 and agree strongly = 5. Confirmatory factor
analysis for structure validity of the scale showed that the fit values were adequate (y*/sd = 2.87, RMSEA = .057,
SRMR =.039, CFI = .99, NFI = .98, GFI = .94). In the criterion validity study, it was found that the dimensions
of the School Experiences Scale had correlations between .40 and .51 with the Perceived Social Competence Scale.
The Cronbach alpha reliability coefficients for all the scales were .93, and ranged from .83 to .85 for the subscales.
Cronbach's alpha coefficients for this study were .79 for FAS, .78 for FRS, .84 for TES, and .84 for the overall
scale.

The perceived social support scale (PSSS-R). The scale was developed by Yildirnm (2004) in Turkey
conditions. It consists of three subscales (FAS, Family Support; FRS, Friend Support; TES, Teacher Support) and
a total of 50 items. The rating scale was formed as” not suitable for me, partly suitable for me and suitable for
me”. FAS includes family support such as trusting and understanding the child truly, correcting mistakes gently,
highlighting their strengths, and appreciating their success. FRS consists of content such as being supported by
friends in case of exposure to injustice, sharing knowledge about the lessons, and being calmed down by friends
when furious. On the other hand, TES consists of support such as correcting the mistakes of the child gently,
emphasizing the superior aspects of the child, answering the questions about the course sincerely, and being fair.
The validity of PSSS-R and its subscales was examined by factor analysis and similar tests. The construct validity
of FAS, FRS, and TES subscales was examined with factor analysis, and the factor construct of each subscale was
determined. First, the alpha reliability coefficient was calculated for the reliability of PSSS-R and its subscales,
and also, test-retest reliability was examined. The values were found to be as follows: the alpha value for the

overall PSSS-R = .91; a = .83 for FAS; a = .77 for FRS; and o = .83 for TES. Cronbach's alpha coefficients for
this study were .79 for FAS, .78 for FRS, .84 for TES, and .84 for the overall scale.

The school climate scale (SCS). The scale developed by Calik and Kurt (2010), consists of 22 items prepared
in the form of a 5-point Likert type. The rating scale included scoring between "Never = 1" and "Always = 5". The
scale consists of three factors such as (1) supportive teacher behaviors (8 items), (2) success-orientation (4 items),
and (3) safe learning environment and positive peer interaction (10 items). According to the results of the original
validity and reliability study of the scale, the factor load values of the items in this three-factor structure ranged
from .45 to .85, and the total variance explained was approximately 45%. The internal consistency coefficients
calculated to determine the reliability level of the scores obtained from the factors varied between .77 and .85.
Cronbach’s Alpha internal consistency coefficients obtained through analyses conducted on data collected in this
study for “supportive teacher behaviors”, “success-orientation”, and “safe learning environment” dimensions of
the scale were calculated as .85, .71, and .73, respectively. The internal consistency coefficient of the overall scale
was calculated as .84. Based on these results, the scale was found to have sufficient psychometric properties to
measure students' perceptions about school climate. Cronbach’s alpha coefficient for the present study was found
to be .81 for the overall scale.

Data Collection

The data were collected in the first semester of the 2018-2019 academic year. A total of 870 students from
different school types were reached. The scales were administered by the researchers in the classroom
environment.

Data Analysis

Statistical analysis of the data obtained from the measurement tools was performed using IBM SPSS 22.0
statistical software package. The values in the data set were reviewed for incorrect coding before starting the
statistical analyses. The missing data were completed by averaging the series. Mahalanobis distance was employed
to determine the extreme values and outliers that could affect the results of the study. For this reason, Mahalanobis
values for the .01 significance level were calculated as 12.60; accordingly, 74 observations were removed from
the data set, therefore, the analyses were conducted with the remaining 796 data sets. Afterward, multicollinearity,
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variance inflation factor (VIF), and tolerance values between variables were examined. Also, the histogram graph
and scatter plot matrix were examined to determine the assumptions of linearity and normality. As a result of these
investigations, the data set was determined to meet all the assumptions regarding regression analysis. Correlation
analyses were employed to test the relationship of school connectedness scores with school climate and social
support scores, which was followed by multiple linear regression analysis conducted to determine the extent to
which perceived social support scores and school climate scores predicted school connectedness scores. Also,
independent groups t-test, one-way analysis of variance (ANOVA), and Kruskal-Wallis H tests were conducted to
determine whether school connectedness scores of the participants differed in terms of gender, type of school,
grade level, and the reasons for selecting the school. Independent groups t-test was used to examine school
connectedness scores according to gender. ANOVA test was used because the scores related to grade-level were
distributed normally. The Kruskal-Wallis H test was used because the scores related to school type and reason for
school preference did not show a normal distribution.

Research Ethics

Prior to the application, the participants were informed about the purpose, importance, and data collection tools
of the study. The volunteering principle was taken into consideration in the participation of the individuals in the
study. In addition, get permissions were from relevant institutions for data collection.

Findings

This section involves correlation and multiple linear regression analyses used to test the relationship of school
connectedness with school climate and social support in high school students, and independent groups t-test,
ANOVA, and Kruskal-Wallis H tests used to test whether there were differences in school connectedness scores
according to gender, school type, grade level, and students' school preferences variables.

Findings Related to the Independent Variables as Predictors of the Dependent Variable

This section first addresses relationships between variables and descriptive statistics. Then, it presents the
results of multiple regression analysis. Table 1 gives the relationships between variables and descriptive statistics.

Table 1. Pearson Correlation Coefficients and Descriptive Statistics between Variables

Variables 1 2 3 4 5 X SS
1 School Connectedness - 3.94 .68
2 School Climate 58** - 3.53 45
3 FAS 27%* 21%* - 2.70 .22
4 FRS 23%* A5%* 37** - 2.56 .26
5 TES 53** 4T7** 39%* 36%* - 251 .32

Note: FAS: social support from family, FRS: social support from friends, TES: social support from teachers.
N =796, ** p<.01, * p<.05

As is seen in Table 1, there was a significant positive relationship between all variables (p <.01). The school
climate had the highest relationship with school connectedness (r = .58), which was followed by the social support
from the teacher (r = .58), social support from the family (r = .27), and social support from friends (r = .23). Also,
the standard deviation and mean values of the subscales of the social support were close to each other. Similarly,
school connectedness scores and school climate scores had the highest scores, while social support subscales had
the lowest scores.

After the Pearson Product Moment Correlation analysis, multiple linear regression analysis was performed to
investigate the extent to which social support subscale scores and school climate independent variables predicted
students' school connectedness scores. The findings from the multiple linear regression analysis are presented in
Table 2.
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Table 2. Findings Related to The Multiple Linear Regression Analysis

Variable Standard B T p Dual r Partial
Errors r

Constant -.64 26 -2.44 02

School Climate .65 .046 43 13.94 .00** 58 44

Family Support 15 092 .05 1.67 10 27 .06

Friend Support 12 077 .05 1.55 12 23 .05

Teacher Support 63 071 30 8.88 .00** .53 30

N =796, ** p<.01, * p<.05; R?= .42.7

The school climate, which is one of the independent variables, and family, friends, and teachers variables,
which are the subscales of social support, explained 42.7% of the total variance of the school connectedness score.
When the relative order of importance of predictor variables on school connectedness score was analyzed
according to the beta coefficient (B), they turned out to be listed as school climate, social support from teachers,
social support from the family, and social support from friends. The examination of t-test results related to the
significance of regression coefficients indicated that school connectedness was mostly predicted by school climate,
which was followed by social support from the teacher. On the other hand, although the relationship of social
support from family and friends with school connectedness was significant in the correlation analysis, their
contribution to school connectedness was not found statistically significant in the regression analysis (p> .05)

Findings Related to School Connectedness in terms of Some Variables

Independent groups t-test was employed to answer the question ‘Do school connectedness scores of high school
students differ according to gender variable?” The results of the analysis are sSummarized in Table 3.

Table 3. T-test Results of School Connectedness by Gender Variable

Gender N X SS DF T P
Female 421 3.95 .68 794 31 .81
Male 375 3.94 .68

N =796, ** p<.01, * p<.05

As shown in Table 3, there was no significant difference between school connectedness scores and gender (t
(796) =. 31, p> .05). The mean school connectedness scores of male students (X = 3.94) were close to the mean
school connectedness scores of female students (x = 3.95).

One-way analysis of variance (ANOVA) was employed to answer the question “Do school connectedness
scores of high school students differ according to grade level?” The results of the analysis are summarized in Table
4,

Table 4. Results of Anova Test between School Connectedness and Grade Level

Variables Levels N X S F P Significant
Difference
Grade Level  (1)9™-grade 203 4.02 64 395 0o 1>2,1>4
(2)10"-grade 205 3.90 70 2>4
(3)11"-grade 211 4.00 69 3>4
(4)12"-grade 177 3.80 69 -
Total 796 3.94 68

N =796, ** p<.01, * p<.05
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The examination of the analysis results in Table 4 indicated that there was a significant difference between
school connectedness and grade level (F (3, 792) = 3.24, p <.05). Scheffe results were used to investigate the
groups that caused the differences emerging in one-way analysis of variance. As a result of the study, 9™-grade
students were found to have higher school connectedness than 10™-grade students, and 9", 10™, and 11"-grade
students had higher school connectedness than 12"-grade students (p <.01).

ANOVA test was employed to answer another question “Do school connectedness scores of high school
students differ according to school type?”, however, the variance of the groups was observed to be not
homogeneous (p <.05). For this reason, the Kruskal-Wallis H test was employed. The results of the Kruskal-Wallis
H test for school type are given in Table 5.

Table 5. Results of The Kruskal-Wallis H Test for School Connectedness and School Type

School Type N X Rank X? DF P Significant
averages difference
(1)Science High 169 3.81 343.83 36.71 3 .00** 1<3
School
(2)Anatolian High 271 3.93 383.36 -
School
(3) Voc.and Tech. 180 4.12 484.89 -
High School
(4) Imam Hatip 176 3.94 385.95 -
High School
Total 796 3.94

N = 796, ** p<.01, * p<.05

As is seen in Table 5, the lowest rank average was found to belong to Science High School type, while the
highest rank average belonged to Vocational and Technical High School type. Findings indicated that school
connectedness scores differed significantly according to school type. Mann-Whitney U test was employed to
determine which school types this difference stemmed from. As a result of the analysis, the score differences
between science high school and vocational and technical high school types were observed to be significant (p
<.01). In other words, the school connectedness scores of the students in technical high schools were significantly
higher than the scores of science high school students.

ANOVA analysis was employed to answer the other question of the study, “Do the school connectedness scores
of high school students differ according to the reasons for selecting the school?” However, the variance of the
groups was found to be not homogeneous. For this reason, Kruskal-Wallis H test was used. Table 6 shows the
Kruskal-Wallis H test results for reasons for selecting the school.

Table 6. Kruskal-Wallis H Test Results Related to School Connectedness and The Reason for Selecting The
School

Reason for N X Rank X2 DF P Significant
Selecting the averages difference
School

(1)My score 381 3.86 366.55 15.46 3 .00** 3>1
(2)Family 145 4.00 415.33 -
(3)Myself 220 4.01 440.01 -

(4) Other 50 3.90 410.51 -
(friend, teacher)

Total 796 3.90

N = 796, ** p<.01, * p<.05
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The examination of Table 6 indicated that the lowest rank average regarding the reason for selecting the school
belonged to “my score” and the highest rank average belonged to “myself”. Findings revealed that school
connectedness scores differed significantly by reasons for selecting the school. Mann-Whitney U test was
employed to determine which school type this difference came from. As a result of the analysis, the score
differences between “my score” and “myself” reasons for selecting the school were found to be significant (p
<.01). In other words, the school connectedness scores of the students who chose the reason for school preference
as “myself” were significantly higher than the scores of the students who chose the reason for school preference
as “my score”.

Discussion and Conclusion

This study pursued two main objectives. First, the study aimed to reveal the extent to which school climate and
perceived social support scores predicted the level of school connectedness scores in secondary school students.
Second, the study intended to determine whether school connectedness scores differed according to gender, type
of school, grade level, and students' preference of the current school. The findings obtained with this regard were
discussed in light of the literature.

As a result of regression analysis, the social support received from teachers and school climate were found to
be significant predictors of school connectedness. On the other hand, although the social support received from
family and friends was correlated to school connectedness, they were not determined to be significant predictors
of school connectedness. These results are consistent with related studies in the literature (Bronis et al., 1999;
Demir, Kaya, and Metin, 2012; Erkan et al., 2010; Faircloth and Hamm, 2005; Kalayc1 and Ozdemir, 2013;
Maddox and Prinz, 2003; Midgley et al. 1996; Taskiran, 2008). With this regard, as high-level school climate
scores increase students' school connectedness scores (Blumenfeld et al., 2004; Cairns and Mahoney 1997;
Cenkseven and Sari, 2008; Evertson and Weinstein 2006; Mengi, 2011; Osterman, 2000; Posner and Vandell,
1999; Savi, 2011), low school climate score, on the other hand, is associated with the decreased school
connectedness scores (Abbott et al., 1999; Cukur and Unal, 2011; Furrer et al., 2008; Saglam, 2016; Schlechty,
2001; Sahin, 2011). Students feel more connected to schools with an open school climate. In this case, the school
climate can be said to affect school connectedness scores of students positively. Also, the fact that schools have
good teachers, positive teacher and student relationships in the school, a democratic environment in the school,
and an environment in which students feel or express themselves better can be seen as the reasons that affect the
school connectedness scores of students, positively. On the other hand, in a school climate where the student does
not feel well and cannot express themselves better, they may feel excluded. In this case, it negatively affects the
student's school connectedness scores.

One of the predictors of secondary school students' school connectedness scores is social support. The findings
indicate that the social support perceived by secondary school students from their teachers supports their school
connectedness. Studies in the literature have shown that one of the concepts emphasized about school
connectedness is the social support that students perceive from teachers (Arslan, 2009; Baser, 2006; Brown et al.,
2000; Crump, Simons-Morton, 2003; Ozen, 1998; Sahin, 2011; Taysi, 2000). However, in this study, the low level
of the relationship between the perceived social support from friends and family and school connectedness is
similar in some studies (Civit¢i, 2011; Yildinm & Ergene, 2003), but in some other studies (Arslan, 2009;
Kapikiran and Ozgiingér, 2009) shows that perceived social support from friends and families has a high
relationship with school connectedness. (Blumenfeld et al., 2004; Cukur and Unal, 2011; Furrer et al., 2008; Scott,
2016; Schlechty, 2001). The social support that secondary school students perceive from their teachers was found
to predict the school connectedness score more than the social support perceived from family and friends. Thomson
(2005) and Manlove (1998) consider teachers and classroom activities as the most important factor that increases
the school connectedness scores of secondary school students. Consistent with the findings of the present study,
some researchers (Erkan et al., 2010; Kizilay, 2008; Osterman, 2000) have concluded that as secondary school
students are in their adolescence period, the social support they perceive from their family predicts their school
connectedness less than the social support they perceive from their teachers. Peer relationships are very important
in the secondary school period. However, in the study, students mostly attributed their school-related
connectedness to teachers. It can be said that this situation may be because the main subject of the school in terms
of teaching activities and student engagement is the teacher. Similarly, as secondary education is a preparatory
process for higher education, it can be said that the student gives more importance to the social support received
from the teacher in terms of achieving the goals towards higher education.
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As a result of the t-test conducted to examine the level of the students' school connectedness according to the
gender variable, no significant difference was found between the school connectedness scores of the students.
Although the findings of some of the studies in the literature on whether the school connectedness scores of
secondary school students differ according to gender overlap the findings of this study (Akgiil, 2013; Blumenfeld
et al., 2004; Calik et al., 2009; Demir et al., 2012; Dindar, 2008; Maddox and Prinz, 2003; Sar1, 2013; Sar1 et al.,
2007; Taskiran, 2008), there are also some studies whose findings do not match the results of the present study
(Akgiil, 2013; Brown, Higgins, Pierce, Hong, and Thoma, 2003; Dogan, 2012; Durmaz, 2008; Erkan et al., 2010;
Uwah, McMahon, and Furlow, 2008). Dogan (2012) found that male students had higher school connectedness
scores than female students. Nevertheless, some studies (Bourke and Smith, 1998; Brown et al., 2000; Dindar,
2008; Durmaz, 2008; Erkan et al., 2010; Karatzias, Power, Flemming, Lennan and Swanson, 2002; Marks, 1998;
Sarag, 2015; Thomson, 2005) have shown that female students perceive the climate of their school more positively
than male students. Furthermore, according to Erkan et al. (2010), the school connectedness scores of female
students were higher compared to male students because female students adapted to the learning environment more
easily and they had more positive peer interaction. Dindar (2008), on the other hand, found that school
connectedness scores of female students were higher compared to male students because female students were
more interested in guidance activities and communicated more easily with teachers and administrators.

In the present study, a significant difference was observed in school connectedness scores of the students
according to school type. According to this difference, the highest rank average was in vocational and technical
high school, which was followed by Imam Hatip high school, Anatolian high school, and science high school,
respectively. Some of the studies in the literature (Coleman, 2003; Dindar, 2008; Durmaz, 2008; Karan, 2012;
Kashdan and Roberts, 2004; Sencan, 2009; Tagkiran, 2008) are consistent with the findings of this study. Taskiran
(2008) and Dindar (2008) concluded that students in vocational high schools studied subjects that they were
interested in and which they chose according to their abilities, and that this had a positive effect on their school
connectedness scores. Also, Akgiil (2013) argued that high-level of school connectedness scores of secondary
school students in vocational high schools was related to the quality of teacher and student relationships in these
high schools. Teacher-student relationships in workshops, laboratories, and similar educational environments in
vocational high schools are more supportive and closer than those of Anatolian high schools and this may have
resulted in higher school connectedness scores in vocational high schools. In the study, the finding that students
in vocational high schools are more connected to school than students in science high schools may indicate that
the school environment in vocational high schools is perceived as more stress-free and that the pressure of exams
is lower than science high schools, which can affect students' school connectedness scores positively.

The grade level was another variable that brought about a significant difference in school connectedness scores.
The results of the analysis indicated that 9"-grade students had higher school connectedness compared to the 10™-
grade students, while students in the 9™, 10™, and 11™-grade had higher school connectedness compared to students
in the 12™-grade. The findings of some studies in the literature (Akgiil, 2013; Demir et al., 2012; Dindar, 2008;
Erkan et al., 2010; Hagborg, 1994; Sar1 et al., 2007; Siginir, 2013; Tagkiran, 2008) are consistent with the findings
of this study. According to Dogan (2012), since students who start high school generally continue their education
in the environment where they live, they do not have much trouble in the adaptation process because they already
know the school where they will be studying. The school adaptation process is largely achieved within a month.
However, students in higher education go to schools which are generally in different cities (Aktas, 1997; Rahat,
2014; Taskiran, 2008; Yilmaz, Yilmaz, and Karaca, 2008) and in different socio-cultural environments (Sarag,
2015; Siginir, 2013; Yilmaz et al., 2008); therefore, adaptation processes may take longer. Besides, some studies
(Baykara, 2009; Dogan, 2012; Durmaz, 2008; Karan, 2012; Sar1 et al., 2007) show that as the grade level of
secondary school students increases, the level of their school connectedness decreases. Dogan (2012) claimed that
as the grade level of students increased, their relationships with their teachers did not continue positively and that
their school connected scores decreased because they better analyzed the weaknesses of the school and adopted
the attitudes and behaviors of the school administration less during the learning process.

The last finding of the study is related to the differences in the school connectedness scores of the students
according to their reasons for selecting the school. The findings indicated that there was a significant difference in
the school connectedness scores of the students according to the reason for school preference and that the school
connectedness of the students who preferred the school based on their reasons was higher than students who
preferred their school based on other reasons. Although there was no study comparing the reasons for school
preference and school connectedness in the literature, the examination of studies on the adaptation levels of
university students as predictors of school connectedness scores (Aktas, 1997; Kog, Avsaroglu and Sezer, 2004;
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Erkal, Yal¢in, and Sancar, 2012; Rahat, 2014; Sahin, Zoraloglu, and Sahin Firat, 2011), the students who selected
their school on their own will were found to have more adaptation to the school, on the other hand, the students
who selected their school only by their scores or with the guidance of others had more difficulty in adapting to
the school. Similar results may be true for secondary school students. The fact that secondary school institutions
are mostly located in the environments where students live and that the choice of schools on the student side is
limited suggests that students often choose the schools that they are more comfortable with. “My score” option
was found to be evaluated as the reason for selecting the school more by students in higher education than students
in secondary education. However, students pointed out school counselors as the lowest reason in the selection of
schools, which suggests that school counselors were not effective enough in the reasons for school preference of
students.

According to the findings of this study, the predictor power of school climate, which is one of the predictors
of school connectedness, was higher compared to the predictor power of social support. However, the cross-
sectional design of the study could not reveal the true cause-effect relationship between the variables. For this
reason, the relationships between variables can be understood more clearly with experimental or longitudinal
studies. In the study, the fact that the social support perceived from friends and family predicted school
connectedness scores at a low level was not expected. Although there are some studies consistent with this finding,
the study can be repeated with different samples and the results can be evaluated comparatively. Similarly,
qualitative studies using observation, interview, and portfolio file analysis can be conducted to investigate the
school climate perceptions and social support perceptions more deeply in terms of students' school connectedness
scores. Also, the source of difference in students’ school connectedness scores by grade level can be investigated
to find out whether the difference comes from students’ individual and developmental characteristics or they stem
from the structural features of schools. Similarly, the differences in school connectedness scores of students
according to school type can be investigated more deeply to discover which characteristics of students and schools
this difference comes from. In the study, social support scores and school climate were found to significantly
predict school connectedness scores of the students. Therefore, for students to have a high level of school
connectedness, teachers, especially school counselors, should offer supportive and informative guidance activities
that will increase the social support score of the students and improve the school climate. Developing a common
understanding within school-parent cooperation under the supervision of school counselors in schools through
consultation services will make a positive contribution to the school engagement scores in terms of social support
perceived by students from the family and teachers. Furthermore, school counselors can arrange informative
seminars and parent visits about social support and school climate for all stakeholders of the teaching and learning
(teachers, school administration, parents, school clerks, etc.) to increase the school connectedness scores of the
students.
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Online Environments and Digital Parenting

Introduction

Emerging information and communication technologies (ICTs) provide end users with many opportunities to
make their life easier. However, these technologies carry a variety of risks and threats, along with the new
opportunities they offer. Users of various ICT technologies are influenced by these risks and threats in various
ways. Children who are among these groups are the most vulnerable to risks and threats faced in online
environments. This is why it is accepted, especially by educators, that children need support and guidance in ICT
technology use. It is seen, however, that different methods of support are suggested in the literature (Lim, 2016;
Livingstone, Blum-Ross, Pavlick, & Olafsson, 2018). On the other hand, it is also clear that parents have a great
responsibility for keeping their children away from the risks they face, or for raising their awareness about what
they are supposed to do in online environments (Kabak¢i-Yurdakul, Dénmez, Yaman, & Odabasi, 2013).
Therefore, it can be said that parenting in the digital age requires parents to ensure the security of children in online
environments, along with the responsibility of organizing and controlling their online activities (Huang, Li, Chen,
& Straubhaar, 2018). In this context, it will be helpful to expand the concept of parenting in the digital age.

What is Digital Parenting?

Emerging technologies in the digital age have been spread across every layer of society. This situation has
altered family relations, the way parents direct their children about the use of media, the way parents and children
communicate with each other, and media consumption habits of parents (Lim, 2016). In other words, parenting in
the digital age requires certain responsibilities in online environments and going beyond traditional parenting.

A digital parent is described as someone who has basic technology literacy; is aware of online risks and threats
and knows how to protect his/her child against these risks; can incorporate digital technologies into parenting
applications; regulate his/her child’s interaction with digital media; and follows developments in technology
(Huang, Li, Chen, & Straubhaar, 2018; Kabak¢1-Yurdakul et al., 2013; Mascheroni, Ponte, & Jorge, 2018). Digital
parenting allows helping children take advantage of opportunities provided by digital media and online
environments, while requiring parents to protect their children from the harms that these environments might cause
(Livingstone & Helsper, 2008).

It is possible to address digital parenting in two ways: The first one of these includes a parent’s own use of
digital media in the form of “his/her access to digital media, frequency of use and level of use,” while the other
includes the parental awareness level of how the child uses digital media and his/her supervision of the child’s use
of digital media. Therefore, digital parenting should not be considered only as the parent’s monitoring and
managing digital media and Internet use of his/her child, and establishing rules about it. This is because in today’s
world where portable devices and wireless network access offer access to information anywhere and anytime,
parents also benefit from these opportunities for their own parenting practices (Lupton, Pedersen, & Thomas,
2016). Therefore, digital parenting also comprises activities such as: parents’ exchanging information among
themselves and receiving information and advice from each other; taking advantage of the Internet in an effective
way for their children’s learning activities such as school and course activities; being able to download educational
applications or games needed; and being able to reach the learning resources needed by their children and using
them effectively (Livingstone et al., 2018; Lupton et al., 2016). These digital parenting activities are summarized
in Figure 1.
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Figure 1. Digital parenting activities (Livingstone, Blum-Ross, Pavlick, & Olafsson, 2018; Lupton et al., 2016)

Significance and Purpose of the Study

As access to the Internet is enhanced to be anywhere and anytime with the widespread use of mobile devices
among users, children’s access to the Internet is increasing in their bedrooms. It has been thought that this situation
is causing parents to have less control over the content that their children consume. Moreover, the fact that many
children are more competent than their parents in the use of technology or navigating in online environments
further amplifies the feeling of lack of parental control (Lim, 2016; Willett, 2015). There is a great deal of dangers
awaiting children in online environments. Parents have great responsibilities to keep their children away from such
dangers. Therefore, it can be said that it is necessary to select online materials consciously and monitor children’s
behaviours in online environments to protect them from potential online risks and threats (Willett, 2016). In this
context, it is thought that it is important to offer insights into digital parenting approaches adopted in various
environments.

Thus, the aim of this study is to reveal online risks and threats that await children in the digital age, the strategies
that parents use as methods of dealing with such risks, and the difficulties encountered while using these strategies.
Answers to the following questions were sought to achieve this goal:

What are the online risks and threats awaiting children in the digital age?
What are the approaches that are prominent in digital parenting?

What are the ways in which parents cope with the difficulties they face in digital environments?

ol

What are the obstacles parents face in their interventions in situations that they face in digital environments?

Method

In this study, a literature review was conducted to reveal the online risks and threats that await children in the
digital age, the strategies that parents use as coping with these risks, and the difficulties encountered while using
these strategies.
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In order to collect data for the study the “Web of Science” (WoS) and Google Scholar databases were used.
WoS was preferred because articles published in journals that are prestigious and have high impact factor are
indexed in this database. Google Scholar is also used because some reports are only accessible through this
platform. When doing the search, keywords such as the following were used: “digital parenting and media, digital
parenting and online risks, parenting mediation and online environments, parenting approaches and online
environments, parenting in the digital age, digital games and parenting, social media and parenting, cyberbullying
and parenting.” Articles reached through the search conducted were included in the study providing that (a) their
full text was open access, and (b) they were related to digital parenting. Out of 159 documents reached in WoS,
only 29 of them met the above criteria, which included in the study. In addition, two research articles and three
research reports that are reached through Google Scholar were included in the study as well. In other words, articles
related to the use of various digital technologies and media such as digital games and social media, digital parenting
and online environments, as well as articles on the parenting strategies used in these environments were examined.
In short, the total number of studies examined reached to 34 (see Appendix 1).

Content analysis was conducted in this study. The articles were addressed and analysed according to the
following criteria: the online media where they were used, the parenting approaches that were used, and age - as
one of the demographic characteristics of the participants. In this context, they were examined in detail under the
following headings: online environments and the risks they create, the ways in which parents cope with the risks
in these environments, the challenges they face when dealing with these risks, and the approaches that are
prominent in digital parenting.

Findings and Discussion

The findings are presented in a way that the sub-problems determined in line with the purpose of this study are
answered separately. In this context, the online risks and threats awaiting children in the digital age, the approaches
emerging in digital parenting, strategies of the parents to cope with the online risks and the difficulties faced by
them when coping with these risks were scrutinized in detail.

Online Risks and Threats Encountered in Digital Environments

The first research question of this study was “What are the online risks and threats awaiting children in the
digital age?” To answer this question, an attempt was made to determine the online risks encountered in digital
media in the literature. Online risks observed in the literature in relation to digital media is summarized in Figure
2.
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Figure 2. Online risks and threats

Access to the Internet is becoming increasingly easy in society in general. Especially mobile devices, which
are more common- have made it possible to access to the Internet anywhere and anytime, significantly contributing
to the increased use of the Internet among the younger generation. Because of this, children and adolescents more
frequently use the Internet. There are so many different types of applications that can be used for various reasons
such as accessing social media, online games, video sites, forums, and blogs. According to “Digital in 2018 report
(Kemp, 2018), 8% of Facebook users worldwide and 7% of the users of the Instagram users are children in the age
range from 13 to 17. In Turkey, the time spent on the Internet in one day is around seven hours and nine minutes,
while the time spent on social media is two hours and forty-eight minutes. The widespread use of the Internet by
children and adolescents brings a variety of risks due to their limited self-regulation capacities and their sensitivity
to peer pressure (O’Keeffe, Clarke-Pearson, & Council on Communications and Media, 2011). Especially
adolescent children have been reported to tend to disclose their personal information -in order to enrich their
experiences in online environments such as social networking sites or online games- and to establish strong social
relationships with individuals who they think are their peers (Mesch, 2009; Shin & Khang, 2016). This endangers
children’s private life. In this process, problems can arise, including exposure to inappropriate content,
endangering personal data, and cyber-bullying. What may be considered another risk is that children also take
actions such as unconsciously sharing information in various environments or disturbing others through these
environments. In addition, children do not know how their actions will affect their lives in the future and also may
not know that their actions are recorded. For these reasons, parents are expected to be aware of these risks and
develop strategies to cope with these risks. In this context, it is thought that it is beneficial to present the online
risks and threats that children face.

Cyberbullying as an Online Risk/Threat

Differing from normal bullying in terms of detectability and visibility due to the use of digital technologies,
and including behaviours that aim to hurt someone (Keith & Martin, 2005), cyberbullying is described as a form
of aggression performed through various online tools and/or platforms (Horner, Asher, & Fireman, 2015;
Kowalski, Giumetti, Schroeder, & Lattanner, 2014; Wang, lannotti, & Nansel, 2009). The fact that children have
broad access to the Internet and that they use digital technologies extensively, as well as the lack of social clues
due to the absence of a face-to-face interaction in these environments, is shown as a factor essential to facilitating
and expanding cyberbullying (Mesch, 2018; Mishna et al., 2012). Mesch (2009) has stated that there are three
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fundamental factors causing the increased prevalence of cyberbullying and differentiation of it from traditional
bullying. He has listed these factors as (1) that bullying actions in virtual environments do not require a common
physical environment, and in this way, such bullying activities can carry on continuously, (2) that the activities are
unanimous, and (3) that children are not aware of the consequences of cyberbullying.

The literature on cyberbullying indicates increased tendency for cyberbullying behaviour or risk of cyber
victimization as the time spent on the Internet increases (Chang et al., 2015; Celik, Celen, & Seferoglu, 2015;
Demir & Seferoglu, 2016; Durak & Seferoglu, 2016; Erdur-Baker & Kavsut, 2007; Golpek-Sar1 & Seferoglu,
2019; Horzum & Ayas, 2011; Kavuk & Keser, 2015; Kowalski & Limber, 2007; Yenilmez & Seferoglu, 2013;
Yigit & Seferoglu, 2017; Yigit, Keskin, & Yurdugiil, 2018). In this process, females are more likely to be cyber
victims than males (Kokkinos, Antoniadou, Asdre, & Voulgaridou, 2016; Sasson & Mesch, 2017), and adolescents
cyberbully or be victims of cyberbullying more frequently than other age groups (Mesch, 2009). Moreover, it has
been stated that peer behaviour is also associated with cyberbullying and that peers encourage each other to engage
in online risky behaviours such as “meeting with and talking to strangers in online environments, sending insulting
messages to others, and so forth” (Sasson & Mesch, 2017). It has also been stated that social networks are the most
suitable environment for cyberbullying actions and therefore pose a great risk (Mesch, 2009). For this reason,
raising awareness of children about using the Internet safely (Kabakgi-Yurdakul & Yaman, 2018) is shown to be
among the responsibilities of parents to prevent the increasingly widespread cyberbullying behaviours. However,
parents face a variety of difficulties when they try to cope with this problem.

The main challenge faced in coping with cyberbullying is that children and parents approach technology
differently and use technology to do different things (Keith & Martin, 2005). The proliferation of personal portable
devices and wireless Internet access make it easier for children to access the Internet. However, this complicates
for parents to exert control over activities on the Internet (Mishna et al., 2012). In order for families to cope with
these difficulties, it is of great importance to offer them training on and raise their awareness of this subject
(Yenilmez & Seferoglu, 2013) because the social support provided by parents can prevent cyberbullying actions
and cyber victimization (Yigit, Keskin, & Yurdugiil, 2018). On the other hand, it should be underlined that it is
necessary to use different strategies according to the age and gender of the child.

When the literature was examined, it was found that parents used various approaches to prevent cyberbullying.
The most common of these are restrictive strategies described as the act of limiting online activities (Wright, 2017;
Wright, 2018). Some studies have suggested that these strategies may have a positive effect on preventing or
reducing cyberbullying (Chang et al., 2015, Vazsonyi, Jiskrova, Ozdemir, & Bell, 2017; Wright, 2017), whereas
in some other research, it has been expressed that the strategies have negative rather than positive effects and even
promote cyberbullying (Ho, Chen & Ng, 2017; Kokkinos et al., 2016; Leung & Lee, 2011; Sasson & Mesch,
2017).

It has been stated that the younger age group responds more positively to restrictive strategies, whereas such
restrictions cause a negative effect on adolescent children. It has been argued that measures such as limiting online
activities of adolescent children or introducing various barriers to access increase the tendency of children to
display bullying behaviours and encourage them to cyberbully (Ho, Chen, & Ng, 2017). On the other hand, there
is also the argument that these strategies would reduce the likelihood of a child to cyberbully and reduce the risk
of being a cyber victim (Mesch, 2018; Wright, 2017). Mesch (2009), however, has claimed that restrictive
strategies isn’t related to cyberbullying. When the subject is considered in terms of gender, it has been stated that
adolescent girls are more likely to be cyber victims than boys (Sasson & Mesch, 2017). On the other hand,
restrictive strategies result in more positive results in girls than in boys (Wright, 2017). Consequently, raising
children’s Internet literacy levels will reduce the risk that they behave adversely or face adverse behaviours in
online environments (Chang et al., 2015). It is also stated that for this reason, parents frequently need to be in
dialogue with their children (Mesch, 2018), and keep restrictive measures at a minimum level (Wright, 2018). In
addition, it has been emphasized -in a guide book prepared by Parkside Academy (2018) to guide parents- that
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parents should not tolerate cyberbullying behaviours of their children and report these behaviours in such
conditions.

Social Media as an Online Risk/Threat Environment

It has been found that parents with adolescent children in particular, have a tendency to frequently use social
media to keep in touch with their children, and to monitor what they do in that platform (Livingstone et al., 2018).
It has also been observed that parents mostly prefer social media to share their knowledge resources and their
parenting experiences with others (Lupton et al., 2016; Mesch, 2018). However, it is seen that parents are unable
to effectively follow social media tools, unable to gain new knowledge of these technologies, and therefore, are
unable to adequately monitor their children’s online activities (Elsaesser et al., 2017). On the other hand, it is
considered that situations such as unconscious use of social media by children and parents, their engaging in certain
activities without considering the consequences, and their sharing of personal data without worrying about privacy
can have consequences that may significantly affect their future prestige (O’Keeffe & Clarke-Pearson, & Council
on Communications and Media, 2011).

Holloway, Green, and Livingstone (2013) argue that parents who share their children’s photos and videos
unconsciously on various social media sites may pose various problems for their children in the future. The most
important of these problems can be expressed as the fact that such things that parents or children share become
permanent on the Internet. When Internet users visit web pages, for example, each movement, record and
transaction left behind about which pages they have visited are kept in a database. The trail of data created while
using the Internet, the data accumulated separately for each user, is called a digital footprint (Surmelioglu &
Seferoglu, 2019; Weaver & Gahegan, 2007). This is seen as the most significant threat on social media sites that
can affect the future reputation of children and adolescents (O’Keeffe & Clarke-Pearson, & Council on
Communications and Media, 2011).

On the other hand, it is seen that answers to questions such as the following are being sought in the literature:
“What sorts of posts do parents share most on social media? What kind of content do they prefer to share? How
do they make these decisions, and what do they think are the effects of these decisions for themselves, their
children, their friends, their families and others? What do they understand and know about how other actors and
agencies use their personal data?” It has been stated in various studies that doing research on these issues is very
important (Lupton et al., 2016). Additionally, questions like “What do children understand from digital parenting?
How much digital parenting do they think their parents are capable of?”” (Huang et al., 2018) also appear to be
other issues for which answers are sought.

Digital Games as a Potential Risk/Threat

Digital games are another topic of interest to digital parents. This topic has been extensively examined in the
literature, especially in recent years. Parents are expected to organize their children’s game consumption and
choose games that are suitable for certain ages. Risks such as the fact that games often contain violent elements,
one is exposed to the screen for prolonged times during a game, and games involve addiction and aggression are
considered as the factors that concern parents (Willett, 2015, 2016). However, in addition to these, today’s newest
and most popular game type “Massively Multiplayer Online Role-Playing Games” (MMORPGs) -of which the
number of users has steadily increased to 20 million worldwide especially in recent years- are known to increase
the concerns of parents.

MMORPG is a game type that is played online in a virtual world, involving many people synchronously in the
game who are expected to fulfil various tasks individually or in groups by impersonating the characters they want
through their avatars. Due to the features of these games such as a virtual world, group interaction, and
impersonation of characters with unique characteristics, the popularity of these games is growing increasingly and
children are playing these games excessively (Russell & Johnson, 2017). Interaction with this game is emerging
to be an addictive behaviour that is called Internet gaming disorder, which cause players to have clinical and
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psychological disorders. Internet gaming disorder is defined as a psychological disturbance that manifests itself as
an excessive addictive behaviour resulting from triggering of certain parts of players’ brains by emotions such as
rewards and pleasure when they play Internet games (American Psychiatric Association, 2013).

Game addiction is an important issue that worries parents. There are several studies on this situation, which
has been studied as video game addiction or Internet game addiction. Game addiction is generally more common
in boys than in girls (Kim & Kim, 2015; Kveton & Jelinek, 2016). Kim and Kim have stated that Internet gaming
addiction is especially observed in male adolescents and that this event is influenced by the relationship between
children and their parents. They have expressed that strong relations between parents and children are an important
factor in predicting Internet gaming addiction. Kveton and Jelinek have shown that video game addiction increases
as age decreases, and that parental approaches do not affect video game addiction.

On the other hand, one of the most important features of these games is that they offer the ability to engage in
voice or written communication between players in the game through the inter-player social interaction feature. It
has also been stated that this feature amplifies the potential of these games to cause Internet addiction (Billieux et
al., 2015). As a result, parents’ concern is that because of the social interaction feature of digital game
environments, their children can easily interact with strangers and get exposed to certain bullying behaviours.
Being aware of children’s behaviours in such environments is, naturally, becoming an increasingly important issue,
as well as taking measures to protect them from the risks in such environments (Willett, 2015).

Russell and Johnson (2017) conducted a study to investigate the potential impact of Massively Multiplayer
Online Role-Playing Games (MMORPG) on family relations. They interviewed four parents who had children
playing games excessively. Consequently, Russell and Johnson stated that all parents believed that their children
were addicted to games that their children should be guided, and they needed to get advice. The parents also
thought that although the MMORPG offered the possibility of socializing, their children did not socialize.

Online games often allow children to interact with other people, as well as enabling them to play games
wherever they are through mobile devices (Willett, 2016). This makes it even more difficult for parents to control
their children and adversely influences domestic relations (Russell & Johnson, 2017). Parents need to make
conscious choices about websites to avoid online risks for their children, as well as letting their children benefit
from opportunities in online environments. However, it has been stated that making choices is not sufficient;
parents need to assess various game sites, supervise their children’s use of the Internet and the screen, observe
their child, and guide their children based on these observations (Willett, 2015).

The approaches that parents use for digital games are similar to the approaches they use on other platforms
such as “active parenting, restrictive parenting and playing together.” These involve a dialogue between the parent
and the child on the positive and negative aspects of games, restriction of children’s game consumption, and
parents’ playing games with their children (Martins, Matthews, & Ratan, 2017; Nikken & Jansz, 2006). In the
Nikken and Jansz study, it was also found that the most adopted approach by the parents was the restrictive
approach, and the least adopted approach was the playing-together approach.

Emerging Approaches in Digital Parenting

The second research question of this study was “What are the approaches that are prominent in digital
parenting?” In order to answer this question, an attempt was made to determine parenting approaches that varied
depending on children’s age and were prominent in the literature.

Approaches adopted in digital parenting can vary depending on the age of the child (Cabello-Hutt, Cabello, &
Claro, 2018) and the platform used. Parents have great responsibilities in terms of the proper and safe use of digital
media, especially because children in the preschool period are in cognitive and functional stages of development.
It has been stated that digital media have both positive and negative effects on the development of preschool
children. Negative effects are more prominent in physical, psychological and social areas, whereas positive effects
are more prominent in academic and cognitive fields (Wu et al., 2014). Lim (2016) has indicated that preschool
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children have little control over the use of digital media devices and content that they can access, so parents, in
particular, play a critical role in the creation and arrangement of children’s media environment. Measures such as
the following can be given as examples of interventions that can be used for preschool children: “downloading
appropriate applications, games and videos for mobile devices used by children; adjusting parental control filters
to prevent children from being affected by harmful content; and restricting screen usage time.” Moreover,
interventions such as the use of digital media together or guiding the child on the use of digital media can also
enable the child to make sensible choices (Lim, 2016).

According to the report entitled “Parenting for a Digital Future” by Livingstone et al. (2018), parents often use
enabling and restrictive strategies, but these strategies also vary by age group. It has been determined that often
restrictive strategies are prevailing in the younger age group (below age 5), while the strategies for “using together
with the child” are also used. In the age range of 5-12, activities such as active speech, and raising awareness
about online use are used, in addition to establishing some rules. Wu et al. (2014) also showed that parents mostly
adopted the restrictive approaches in preschool children. However, they stated that a combination of the instructive
approach and the “using-together” approach should be used, in addition to the restrictive approaches. Thus, parents
who have children in the preschool age group are advised to establish more rules and bans than those with school-
age children and adolescents, whereas parents with children in the 5-12 age group are advised to adopt the
instructive approach and the “using digital media together with the child” approach in addition to the restrictive
approach (Wu et al., 2014). These digital parenting approaches are listed in Table 1.

Table 1. Digital Parenting Approaches
Digital Parenting Approaches Measures

Restrictive Rules and prohibitions, monitoring, managing, access barrier
Instructive Guidance, awareness, orientation

Using together Interactive use of digital media

Enabling Awareness, guidance, put restrictions, interaction

Parents cannot follow or guide their children's online activities because

Nonintervention they do not have enough technology literacy knowledge

On the other hand, for adolescent children, the responsibilities that fall on parents’ shoulders are becoming
somewhat more complex. The “using-together” strategies appear to decrease in this age group compared to other
age groups, and restrictive strategies appear to be replaced by the enabling strategies (Livingstone et al., 2018).
Moreover, activities such as “children’s having their own devices and acting independently; having their own
social media accounts; being able to download the games and applications they want to their mobile devices; being
able to navigate the Internet independently; and being more competent to use digital media than their parents”
bring various risks (Lim, 2016). Although children in this age group are highly competent in digital skills, their
use of digital technologies for a long time increases the likelihood that they will encounter digital risks (Mesch,
2018; Rodriguez-de-Dios, van Oosten, & lgartua, 2018).

As a result of their interviews with experts, Marsh, Downs and Cranor (2017) have grouped digital parenting
approaches used in online environments for adolescent children in five subcategories. Two of these are described
as technical and non-technical monitoring methods used to monitor children’s behaviours in online environments.
Technical monitoring methods are described as parents’ monitoring their child’s online behaviour by installing
various software on the computer or mobile devices, while non-technical monitoring methods include behaviours
such as browsing the child’s social media accounts, reading his or her messages, and browsing the search history
in Internet browsers. Other approaches have been stated as the establishment of various rules such as limited access
to online environments; discourse of fear defined as the act of scaring the child about how s/he should not behave
in online environments; educating and raising awareness of the child about appropriate online behaviour; and

360



Online Environments and Digital Parenting

communication between parents and children. The intervention method called discourse of fear is thought to push
the child to deny that a behaviour is risky rather than discouraging him/her from doing risky behaviours (Marsh et
al., 2017). Therefore, parents need to have knowledge about online practices as well as such risks and to carefully
choose their interventions. This is because it has been stated that children in this age group do not make decisions
by thinking logically but by using their emotions, and therefore, may cyberbully or be cyber victims, while the
values, thoughts and worldviews of these children may possibly be influenced by people with whom they get in
touch. Parenting approaches used in online environments for adolescents are shown in Figure 3.

Technical and
non-technical
monitoring
methods

Communication
between parents
and children

Rules and
restrictions

Parenting

Approaches in
Online
Environments

Educating
and raising
awareness

Discourse of
fear

Figure 3. Parenting approaches used in online environments for adolescents

The Ways in Which Parents Cope with the Difficulties They Face in Digital Environments

The third research question of this study was “What are the ways in which parents cope with the difficulties
they face in digital environments?” To find answers to this question, an attempt was made to determine the methods
that were implemented in the literature as solutions when problems were encountered.

Factors such as parents’ values, life and working conditions, socioeconomic levels, technology literacy levels
and digital media uses differentiate the approaches adopted in digital parenting (Cabello-Hutt, Cabello, & Claro,
2018; Lim, 2016). For this reason, various research reveals that different approaches are adopted in digital
parenting. Livingstone and Helsper (2008) described these approaches as “active mediation, restrictive mediation
and using together” in the use of digital media. Active mediation is based on parents’ instructive or critical
conversation with their children about digital media when their children use any digital media. Unlike active
mediation, restrictive mediation is the restriction of the media used, the time spent or the content used directly,
without having to talk to the child about the digital media used, and the establishment of a number of rules
regarding these. Using together is described as parents’ being around when their children interacts with digital
media. Monitoring their children about how they need to interact with media and sharing their experiences with
them, but not commenting on that environment or its effects is another approach. Similarly, Wu et al. (2014) have
mentioned three types of parenting approaches in the use of digital media. These are the “restrictive approach,
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instructive approach and using together.” The restrictive approach includes behaviours such as monitoring and
managing a child’s use of digital media and establishing rules. The instructive approach involves guiding the child
on the use of digital media, communicating with the child and raising awareness about the use of digital media.
Using together is described as the act of the parent and the child to use and experience digital media together. This
strategy, also referred to as “participatory learning,” is a new parenting approach, which has emerged based on the
idea that restrictive and instructive approaches are insufficient, and is expressed as the act of parents and children
to gain digital skills by interacting jointly in digital environments (Rodriguez-de-Dios, van Oosten, & lgartua,
2018).

It is understood from the review of the relevant literature that new methods are used in parenting approaches,
or new strategies have been developed in addition to the methods mentioned above. For example, Livingstone et
al. (2018) have aimed to determine the attitudes, skills and values of parents to use digital media in their own lives.
They have also aimed to determine the effect of these attributes on children’s management of use of digital media
in the children’s own lives and expectations. They have determined that the parents often used strategies such as
restrictive strategies (establishing rules and prohibitions) and strengthening strategies (enabling/active speaking).
The restrictive strategies include restrictions and prohibitions, such as limiting the duration of children’s media
use to several hours, and prohibiting from entering certain web pages or games. The strengthening strategies
involve encouraging the child to use the Internet in a safe way, as well as the use of a variety of technical
constraints, in which the parent—child interaction is promoted (Livingstone et al., 2017).

Rode (2009) conducted a study on parents with children aged 7 years and older and explained the rules that
parents establish in order to keep their children safe under five different categories. The first one of these is to
restrict access to the computer to keep children away from potential threats. The second category is described as
establishing rules based on social norms or making sure that one’s child understands that one has trust in his or her
child. The third category covers rules such as to establish rules to protect the computer from threats such as viruses,
delete anonymous emails, block pop-up menus, require the child to get permission to enter a new Web page, and
not allow the computer to be used by the friends of the child. The fourth category is described as preventing
potentially risky activities. The fifth category includes rules such as the prevention of dangerous-looking events
and stating that chat programs or interactive games should not be used.

According to the results of a survey study on 6400 parents with children in the age range of 6-14, parents take
more precautions (restrictions) on the use of the Internet for girls compared to those for kids and boys in the
younger age group (Livingstone et al., 2017). When parents found themselves or their children inadequate in terms
of their digital skills, they were found to be more restrictive. Moreover, parents who were talented in digital skills
emphasized that their children should be free to assess online opportunities and face online risks. Thus, it is thought
that children will become aware of possible damages and develop strength against such damages.

Difficulties Faced by Parents

The fourth research question of this study was “What are the obstacles parents face in their interventions in
situations that they face in digital environments?” To find answers to this question, an attempt was made to
determine the problems faced by parents during their interventions in the literature.

Today, due to the diversity of applications available on the Internet, it seems almost impossible that parents
have full knowledge of the things that need to be known about such applications or about the use of the Internet.
Children overall are highly skilled to use the Internet. Children also are more knowledgeable about the applications
on the Internet and the use of these applications than their parents. In short, there is a yawning gap between parents
and children about the use of online media in terms of knowledge and technical skills (Durak & Kaygin, 2019;
O’Keeffe & Clarke-Pearson, & Council on Communications and Media, 2011). Some parents, on the other hand,
have sufficient knowledge of the technical functioning of online media use. Even so, it has been stated that, setting
up device filters, using tracking software that tracks web histories and deleted messages violates the child’s
privacy, increases privacy concerns, and harms the trust relationship between parents and their children (Lim,
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2016; Marsh et al., 2017). It is thought that it will be helpful to give detailed information for these technical
situations to be understood.

Violation of Privacy

Violation of privacy is an important issue that makes it harder to achieve digital parenting for adolescent
children. Children in this age group think that parental intervention is a violation of their privacy. With the fact
that children use these technologies effectively, they develop various strategies such as “clearing browsing data,
deleting instant messages, and so forth” to hide their own experiences from parental control. Therefore, it is getting
increasingly difficult for parents to supervise their children’s use of the Internet or raise their awareness about the
risks and threats (Livingstone, Blum-Ross, & Zhang, 2018; Shin & Khang, 2016).

Studies conducted with adolescent children often reveal that restrictive strategies increase the privacy concerns
of adolescents compared to that in other parenting approaches, and harm the relationship between parents and
children (Livingstone et al., 2017; Rodriguez-de-Dios, van Oosten, & Igartua, 2018; Shin & Khang, 2016). On the
other hand, studies have suggested that restrictive strategies reduce potential online risks, but also reduce
opportunities and prevent children from improving their skills of using digital media due to the fact that they
prevent them from taking advantage of possible opportunities (Cabello Hutt, Cabello, & Claro, 2018; Livingstone
etal., 2018).

Parental Indifference

Parental indifference is described as a parental characteristic that prevents digital parenting interventions. This
situation can happen in various ways. Parents’ being unaware of their children’s online activities or the existing
technologies they use, working parents’ not having enough time to deal with their children or lack of basic
technology literacy (Marsh et al., 2017) can be given as examples.

The parent—child relationship has an important role in preventing online risks. This relationship is thought to
ensure that children are able to communicate directly with their parents when they make mistakes in online
environments and not hesitate to tell what they have experienced (Paul, 2015). It has been stated that the more
powerful the parent—child relationship is, the less likely it is that children will be affected by events such as
cyberbullying and Internet addiction (Chang et al., 2015). It is also believed that a strong parent—child relationship
can play a significant role in preventing Internet gaming addiction (Kim & Kim, 2015). However, less parental
control has been stated to cause higher aggression behaviours. That is, children’s having computers in their own
rooms, for example, leads to less supervision, which in return leads to more aggression (Law, Shapka, & Olson,
2010).

In their study Yaman et al. (2019) determined that the parents’ education levels and internet usage experiences
do not have a significant effect on digital parenting levels. On the other hand, it is stated that parents who are aware
of online risks prefer restrictive strategies to protect their children from these environments (Yaman, 2018). In
addition, it is thought that there are differences between one’s basic technology literacy level and parenting
strategies that are used. In this context, it has been found that parents with low technology literacy, for example,
gravitate towards more restrictive strategies. In their study Cabello Hutt, Cabello and Claro (2018) have indicated
that parents who use the Internet frequently in their daily lives tend to adopt the approaches of co-use and active
mediation and avoid restricting their children’s use of the Internet. However, Kokkinos et al. (2016) have stated
that children of parents with inhibitory and obedient attitudes experience more cyberbullying or cyber
victimization because they use the Internet more often and less securely. It has been determined that parents with
less education on computer games more commonly restrict video games, and parents with high education are in
favour of active mediation (Nikken & Jansz, 2008). However, it is believed that restrictive strategies are not very
beneficial in preventing online risks. Therefore, it has been stated that parents’ establishing strict rules or
interfering with their children’s behaviours on the Internet would not prevent their children from being targeted in
online environments (Leung & Lee, 2011). In addition, in their study Lau and Yuen (2013) found that none of the
parenting approaches were effective in reducing or preventing online risky behaviours. On the other hand, it was
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suggested that the restrictive approach would cause children not to share their experiences with their parents in
fear of losing digital media access (Yaman, 2018).

Conclusion and Recommendations

The purposes of this study were to reveal (a) online risks and threats that await children in the digital age, (b)
the strategies that parents use as methods of dealing with these risks, and (c) the difficulties they encounter while
using these strategies. With the widespread use of mobile devices, as stated in the literature, access to the Internet
has become possible anytime and everywhere. The proliferation of Internet use among children has brought about
various online risks. The responsibility for protecting and keeping children safe from these risks falls on parents’
shoulders. This new responsibility is called ‘digital parenting’ in the literature.

In the context of the studies accessed within the scope of this study, the concept of digital parenting is described
as a parent who is monitoring, managing, restricting children's online and offline behaviour without violating their
privacy, as well as not preventing them from taking advantage of the opportunities offered by online environments
and use the Internet and other technologies together when necessary. The online risks and threats faced by children
and the ways parents can cope with these risks and threats are summarized in Table 2.

Table 2. Online Risks and the Ways Parents Can Cope with These Risks

Online Risks and Threats Coping Methods

Disclosure of personal information Putting various bans and rules

Cyberbullying Using media together with their children

Meeting and talking with sinister strangers Guidance and awareness raising on the use of digital media

Sharing their photos, videos, etc. with the

- . . Monitoring their children’s online behavior
strangers without worrying about privacy

Raising their children’s awareness of online risks, guiding

Internet gaming disorder their children

Game addiction Restricting the duration of use

The risks that are likely to be faced by children in online environments and that parents should be aware of can
be listed as follows: “disclosure of children’s personal information, children’s sharing unconscious posts, and as a
result, their being exposed to various attacks or their themselves bullying their peers; children’s meeting and
talking with sinister strangers in online environments and sharing with the strangers their photos, videos, etc.
without worrying about privacy; and clinical and psychological disorders caused by online games (Internet gaming
disorder) and game addiction.” The methods that parents use to cope with these risks are “limiting their children’s
use of digital media, putting various bans and rules, monitoring their children’s online behaviour by using various
software, raising their children’s awareness of online risks, guiding their children, and using media together with
their children.”

Parents mostly adopt the restrictive approach in terms of using digital media. The main reason for this situation
is that they see themselves inadequate comparing to their children in terms of using digital media. Other reasons
can be listed as: “parents’ failure to communicate with their children, their failure to take time to use digital media
together with their children, their inability to allocate time for their children, and their avoiding learning about
online media.” Directly imposing bans or restricting the duration of use have emerged as the most preferred
methods because they are easy for parents, instead of following things, talking, or discussing.

Parents have a little difficulty in this regard, because today children have more knowledge and higher
competence than their parents about the use of digital media. Parents need to be knowledgeable about online
environments and how they are going to track what their children do in online environments, as well as how they
should guide their children. However, it is clear that, in that case, they will face the problem of violating their
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children’s privacy. Consequently, the parent—child relationship will be disrupted, the child’s trust in his or her
parent will be shaken, and the child will use online environments more secretly. On the other hand, there are also
various difficulties that parents face when they make interventions. The most common of these is the fact that
parents fail to be familiar with all online environments, and they fail to be able to have a command of all online
environments. Interventions made by parents who have technical knowledge and skills to monitor and manage
their children’s online behaviours lead to the problem of the violation of their children’s privacy. Other than that,
a problem that is called parental indifference also arises. This problem can be expressed as the parents’ lack of
familiarity with the online environments used by their children, their lack of effort to be familiar with the
environments, their ignorance of online risks, and their failure to take care of their children as they do not allocate
enough time for their children. Therefore, based on the literature review, it is recommended that parents in the
digital age should do the following:

»  They should establish a healthy communication with their child.

»  They should be aware that prohibitions and limitations would not be sufficient to eliminate online risks or
protect the child in online environments.

»  They should be a good role model for the child, with their own use of digital media and online behaviours.

«  They should be more knowledgeable about online environments, and to do that, they should participate in
various training sessions on the topic.

« They should ensure a strong trust relationship with their child, and thus, to ensure a relationship
environment in which the child is able to comfortably come and tell the parent what s/he experiences.

«  They should avoid behaviours that violate the privacy of their child.

»  They need to allocate enough time for their children and use online environments together if needed.

»  They should know that their child is more competent than themselves and take precautions accordingly.
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Siirekli mesleki gelisim c¢alismalar1  kapsamindaki hizmet i¢i egitimler,
O6gretmenlerin hem alan bilgilerini gelistirmede hem de pratik becerilerini
ilerletmede vazgecilmezdir. Ancak, Tirkiye’de yiiriitiilen hizmet igi egitimlerin
etkinligi ve yeterliligi ile ilgili ¢esitli kaygilar dile getirilmektedir. Bu diisiincelerin
temelinde hizmet i¢i egitimlerin sayica azlig1 degil, aksine benzer ve sikici konular
iizerinde ¢okga ve tekrar tekrar yapilan diisiik kalitedeki egitimler yatmaktadir. Bu
nedenle, farkli baglamlarda 6gretmenlerin hizmet i¢i egitimlere yonelik goriislerini
ve ihtiyaglarini arastiran veriye dayali daha fazla ¢aligmanin yiiriitiilmesine ihtiyag
vardir. Bu kapsamda mevcut ¢alisma, Tiirkiye’de bir 6zel okul zincirinin farkls
kampiislerinde galigan 249 Ingilizce dgretmeninin hizmet ici egitimlere ydnelik
goriis ve ihtiyaglarmi arastirmaktadir. Karma yontem g¢alismasi olarak tasarlanmig
bu ¢alismada, nicel veriler aragtirmacilar tarafindan gelistirilen bir anket yoluyla
toplanmigtir. Bu veriler, ayn1 okul zincirinde goérev yapan 20 ziimre baskani ile
yiriitiilen odak grup goriismeleri vasitasiyla toplanan nitel verilerle desteklenmistir.
Bulgular, Ingilizce 6gretmenlerinin iyi planlanmis hizmet ici egitimlerin tasidig
ozellikler hakkindaki goriislerini ve hizmet igi egitimlere yonelik ihtiyaglarini ortaya
koymakla beraber hem planlayicilar hem de 6gretmen egiticilerine yonelik sonug ve
oneriler sunmaktadir.
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Introduction

The broad concept of professional development for teachers connotes a continuous process that begins with
pre-service education at the educational faculties and extends primarily into novice years and subsequently to more
experienced phases of teaching careers. From this perspective, continuing professional development (CPD) for
teachers is an endeavor that emphasizes a career-long development and improvement. Especially upon graduation,
CPD can be perceived as a paradigm where teachers play an active role in improving their instruction not only
through learning from their own experiences by means of reflective practice, but also through attending further
training activities according to their perceived needs and challenges. In this respect, the latter, namely in-service
training (INSET), is theoretically an invaluable asset for teachers in CPD efforts. INSET is essential mostly
because theory-based courses in the pre-service period usually fall short in reflecting the complicated nature of
instruction that awaits the teachers in actual classrooms. Naturally, teachers become more aware of their own
context-specific professional needs during the in-service period. Therefore, as an indispensable part of CPD,
INSET contributes to teachers’ professional development attempts not only in improving their instructional skills,
but also in keeping them up-to-date in terms of field and methodological knowledge (Cimer, Cakir & Cimer, 2010;
Saiti & Saitis, 2006; Sokel, 2019).

INSET programs aim to serve multiple significant purposes under CPD framework. One of the primary goals
of INSET is to increase the quality of instruction by improving teachers’ knowledge, sharpening their skills
(Hustler, McNamara, Jarvis, Londra & Campbell, 2003), developing positive attitudes (Bolam, 1982; Joyce &
Showers, 2002) and increasing their ability to change (Fullan, 2001). By participating in INSET programs, teachers
may enrich their instructional repertoire, which is then expected to transform into enduring educational and
professional advantages (Hayes, 1995; Richards & Farrell, 2005). Other targeted benefits of INSET might include
establishing a reflective mindset, engaging in collaborative learning with other colleagues and refreshing
professional motivation. Eventually, majority of INSET efforts aim at accomplishing improved instructional
performance with an ultimate purpose of achieving better education.

The perception that INSET should play numerous crucial roles in the educational realm has caused researchers
to verify this notion through empirical studies. Although many studies have reported positive impact of INSET
both on teachers and eventually on students (Gibbs & Coffey 2004; Grieve & McGinley 2010; Rajabi, Kiany &
Maftoon, 2012), some researchers have concluded that INSET programs can demonstrate ineffectiveness, which
may hamper their potential to produce intended outcomes (Atay 2008, Emery, 2012; Hamid 2010; Kennedy 2016).
In other words, some INSET activities prove to be inefficient due to certain reasons. One of the reasons might be
the narrow approach in the preparation phase of trainings, during which teachers’ views and actual needs are
neglected. This may cause a serious inconsistency between teachers’ expectations from INSET and program
objectives (Emery, 2012; Yan, 2005). Therefore, more data-driven research that investigates language teachers’
actual needs and views on in-service training should be conducted in different contexts. The present study takes
this necessity as its primary motive with the premise that exploring language teachers’ stated views and needs
towards INSET will facilitate the efforts to develop more effective programs for teachers.

Literature Review

Factors that increase the effectiveness of INSET programs have long been discussed in CPD literature for
teachers. In one of the earlier studies, for example, Vukelich and Wrenn (1999) assert that INSET programs can
achieve effectivity as long as they are continuous, subject-specific and responsive to teacher needs. Similarly,
Burns and Richards (2009) argue that the efficiency of INSETSs increase when such programs present collaborative
and reflective opportunities to their participants through meaningful and practical content. Sokel (2019)
correspondingly maintains that coherence, active participation and collaboration are significant elements that
INSET designers should take into consideration in achieving efficient outcomes. In general, one of the common
points raised by studies on the issue in teacher professional development literature is that there is a strong necessity
to place teachers’ views and needs as well as their specific contexts and realities at the center of the INSET design
and implementation (Atay, 2008; Bax, 1997; Fullan, 1995; Hayes, 2000; Mede & Isik, 2016; Sandholtz, 2002;
Uysal, 2012; Wolter, 2000).

In spite of the efforts to sustain positive impact, there is still considerable criticism regarding ineffectiveness
and insufficiency of INSET programs. The first point of concern echoed by literature is related to the content of
trainings. Although studies show that practical trainings are more effective than theory-based ones (Elyas & Al
Grigri, 2014; Hockly, 2000), research shows that most INSET activities prove to be too theoretical and superficial
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with limited reference to practical challenges faced by teachers in actual classrooms (Kiely & Davis, 2010; Paine
& Fang, 2006; Wedell, 2011). In other words, although one of the main expectations of participant teachers from
trainings might be to refresh on content-field knowledge and methodological theory, the efficiency of INSETs
tends to decrease when sessions are given via traditional techniques where theory-based knowledge is conveyed
through mere lecturing (Gékmenoglu, 2012; Kog, 2016).

Additionally, it has been asserted that the organization of INSET sessions is another cause of inefficiency when
lecture-based delivery is at the center with limited opportunities for collaboration and collective work (John &
Gravani, 2005). To put it in another way, it can be argued that INSETS that encourage pair/group work in a
comfortable and open atmosphere where participants share ideas freely prove to be more effective for teachers
(Garet, Porter, Desimone, Birman & Yoon, 2001; Guskey, 2003; Guskey & Yoon, 2009). What is more, successful
INSET programs are recognized to include trainees in the learning process via active participation opportunities
using a variety of methods such as kinesthetic practice and reflection (Joyce & Showers 1980; Sandholtz, 2002).
Some studies have shown that the quality and specificity of training materials as a part of INSET organization play
a crucial role, as well (Bayrakei, 2009; Hayes, 2000). Therefore, should designers aim to achieve higher effectivity
levels and more positive impact, it can be concluded that organizational choices while designing and implementing
INSETs are a significant factor to take into consideration, and teachers’ views and context-specific needs are
essential here, too.

As a third point, trainers play a significant role on the efficiency of INSET programs. Studies show that not
only overly theory-oriented INSET trainers, but also ill-prepared or incompetent teacher educators have a negative
impact on the effectiveness of trainings (Oztiirk & Aydin, 2019). Focusing on the trainer qualities that will bring
positive outcomes, Wallace (1991) maintained much earlier that successful teacher trainers should assume a
number of roles, among which are transmitting information, awareness-raising, facilitating, and mentoring. In
terms of bridging the gap between theory and practice, Ellis (2010) has put forward that trainers should be able to
find ways to mediate between their own methodological expertise and teachers’ practical knowledge. Furthermore,
Concannon-Gibney and McCarthy (2012) assert that trainers should be able to create plenty of opportunities for
discussion and reflection during INSET sessions. Additionally, recognizing teachers’ actual needs (Hayes, 2000;
Howell & Buck, 2012; John & Gravani, 2005) and providing meaningful and constructive feedback (Waters &
Vilchez, 2000; Waters, 2006) are important trainer skills in conducting effective INSETS.

INSET activities in the Turkish context reportedly have similar points yet to be improved if planners aim to
achieve sustainable efficiency. According to Bayrakgi (2009), for example, in-service training in Turkey usually
lacks collaborative aspect, technology use, appropriate evaluation or sufficient practical elements. Similarly, Altun
(2011) asserts that state-held INSET programs tend to overwhelm participant teachers because trainers merely
transfer theoretical information without necessary emphasis on practical aspect of teaching. Correspondingly, a
recent study conducted in Turkish non-formal education settings has shown that Turkish language teachers prefer
INSET programs that address instructional challenges using practical ideas in an environment where participants
reflectively share experiences through need-oriented, authentic instructional activities (Arslan, Mirici, & Oz,
2019). However, INSET programs for Turkish EFL teachers in particular receive criticisms on the grounds that
they neglect teachers’ needs, opinions and specific challenges (Balbay, Pamuk, Temir & Dogan, 2018; Daloglu,
2004; Kiigiiksiileymanoglu, 2006; Uysal, 2012; Uztosun, 2018). Therefore, the current study aims to investigate
Turkish EFL teachers’ views and needs on INSET programs with the motivation that the findings might help
design more effective INSETS for language teachers in the coming years.

Method
Research Design

This is a case study designed as a sequential mixed-method research (quan-qual). Both quantitative and
qualitative data have been collected to answer the following research questions:
1. What types of professional development activities are the EFL teachers involved in?
What are the EFL teachers’ perceptions on INSET?
What are the views of EFL teachers on characteristics of an INSET program?
What are the EFL teachers’ views regarding the content of an INSET?
How do EFL teachers determine their INSET need(s)?

ok~ wn
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6. What are the EFL teachers’ perceptions regarding their assessment during INSET and the
assessment of the INSET?

Participants

Purposive sampling is used in the selection of the school for the case study. 249 EFL teachers working at
different campuses of a relatively big private school contributed to the study. The reason for the selection of this
specific private school is due to their high reputation in EFL teaching in Turkey as well as the intense importance
they give to in-service training of their teachers. Thus, except for one teacher, all the teachers that participated in
the study had a previous INSET experience. Having an experienced group of participant teachers, the researchers
hoped that the findings regarding the characteristics of an INSET would make the data more reliable. Moreover,
the informed knowledge and information they will provide might prove to be relatively more helpful in terms of
implications when compared to a group of teachers who do not have any expectations from such a program. These
249 teachers answered a guestionnaire to communicate their views and needs. Later on, after a custom-made
INSET prepared for the 20 head teachers of the participant group, focused-group interviews were conducted for a
deeper understanding of their views. Thus, a within-case sampling strategy is used for the interviewees.

As this is a case study that involved all the available teachers, an equal distribution of genders was not possible.
Considering the female dominance in the field of ELT, the majority of the participants (n= 240) were females and
only nine were males. The participants were also divided into three groups according to their teaching experience.
Accordingly, 122 participants (49%) were considered as novice teachers (0-5 years of experience); 93 teachers
(37,3 %) had 6-11 years of teaching experience, and 34 of them (13,7 %) had 12 years or more experience.

Data Collection and Tools

Quantitative data is collected via a questionnaire developed by the researchers. The statements required
responses regarding teachers’ perceptions on INSET (1, 17, 18, 19, 20, 21), content of INSET (2, 3, 4, 5,6, 7, 13,
14, 15, 16) and assessment in INSET (8, 9, 10, 11, 12). For content validity, the questionnaire is given to five
expert teacher trainers and content validity ratio (CVR) for each item was taken. Four items having lower CVR
values from 0,99 were discarded and thus the final instrument constituted 21 items. The same experts also
evaluated the questionnaire for face validity and necessary changes were made accordingly. As a next step, the
questionnaire was piloted on 35 EFL teachers working at state and private institutions. The reliability of the pilot
study was found to be ,80. Finally, the online instrument was shared with the participants. The Cronbach alpha
value of the main study was found ,82 and the measurement was considered reliable.

As a last step of the data collection process, 20 head teachers of the same institution were invited for focus
group interviews after a teacher training session conducted by the researchers. The first focus group had 11 and
the second focus group had nine participants. All the answers were recorded and transcribed. The interviewees
were asked the following nine questions relevant with the items in the questionnaire:

1. What are some activities that you’re engaged in for your Professional development?
How do you determine your INSET need(s)?
What should be the general characteristics of an IST? (How would you define a good INSET?)
What are your expectations from an INSET?
Do you reflect on what you have learnt in INSET?
What are your criteria when evaluating the training?
Do you ask for feedback from your fellow colleagues?
How should the content of an INSET organized?
9. What is your expectation regarding the content of a training?

© N gk wd

In terms of the duration of the data collection process, the questionnaire phase took place between October
2018 and June 2019 whereas the INSET session and focus group interviews were conducted in August 2019.
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Data Analysis

Descriptive statistics were used in the analysis of the questionnaire data. Normality values were determined by
checking the Skewness and Kurtosis values. As a result, 15 items (2, 3, 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 19, 20,
and 21) were found to be normally distributed; thus, parametric tests were used for these items. For those that were
not normally distributed (1, 4, 5, 6, 8, 18), non-parametric tests were used. However, as the gender distribution
and the distribution of those who took an INSET before were not equal or similar, dual comparisons (independent
samples t-test for parametric and Mann-Whitney U test for non-parametric) did not reveal statistically significant
results. Thus, means, standard deviations were taken and frequency analyses were made on the items.

For the verbal data gathered during the focus group interviews, content analysis was conducted. Categories and
sub-groups were formed. To provide inter-rater reliability, each researcher first did the categorization individually,
and then they compared it with each other. The categories were formed upon agreement of both researchers.

Ethical Considerations

To collect data from this specific group, the researchers contacted the school’s head office for their consent.
After the approval of the head office, the head of the ELT department was contacted and necessary permissions
were received for the distribution of the questionnaire. For the focus group interviews, written consent of the
participants was asked. All of the head teachers agreed to participate in the interviews. Moreover, the hame and
location of the school and its campuses as well as the participants’ identities were kept anonymous.

Findings

The quantitative and qualitative results are reported together when they provide an answer to a research
question to facilitate comparison. Other questions posed as part of the focus group interview and aimed to delve
more into the answers are reported separately in this section. The first research question (RQ) inquired about the
participants professional development (PD) activities. The question was answered during focus group interviews.
A total of 11 different activities were mentioned by the participants as shown in Table 1.

Table 1. Preferred PD activities

Activities N
Attending ELT Conferences/Seminars 19
Attending INSETs 19
Sharing experiences with colleagues 16
Visiting ELT websites 11
Watching TED talks and YouTube 11
Reading resource books/articles 8

Attending courses with personal and professional benefit
Observing team leaders

Furthering education (M.A, Ph.D.)

Attending Webinars

Joining in EU projects

P NWOTo

As seen from the table, the participant group has different experiences in terms of their PD, which justifies the
reason for the selection of this specific school and its teachers for the investigation. Among their answers, INSET
has been preferred by all participants except one. Participant group’s previous experiences and involvement in
INSET makes their views and perceptions on INSET worthwhile when compared to a group with no experience.

Next, the participants were asked to state the PD activities they found beneficial. Among the 11, they stated
that they find six of these activities helpful: INSETS, talking and sharing experiences with colleagues, watching
activity videos on YouTube, furthering education, visiting ELT websites and reading articles. Although not asked
as a question, eight of the participants stated that they found resource books not beneficial as the information is
too theoretical and not transferrable to the classroom. Moreover, without being asked, they also stated
disadvantages of INSETS as follows:

e Too lecture-based
e Audience is mostly passive,
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Content is too theoretical,

Sessions are over-crowded,

Content is repetitive in nature,

Usually given by the same trainers,

Topics are the same

Topics are sometimes irrelevant with the teachers’ needs.

During the interviews the participants were asked to explain how they determine their INSET needs (RQ 4).
Accordingly, they decide they need INSET;

After identification of weaknesses and strengths via reflection
Upon others’ ideas, suggestions (colleagues, students, parents)
After peer assessment/collaboration

As a result of the need for practical ideas

Due to the need for being up-to-date

Because of the desire for perfection

To meet the needs of the students

In a random manner

The second RQ aimed at investigating the EFL teachers’ perceptions on INSET. The answers to the items
related to this question are provided in table 2 in terms of frequencies, means and SD.

Table 2. Perceptions on INSET

Disagree  Noldea  Agree M SD

No Item % % %

1 I think in-service trainings help me renew my 86.7 i 133 113 33
theoretical knowledge.

17 I think Fhe in-service trainings are essential for 8.8 245 66.6 386 .99
professional development.

18 I enjoy attending in-service trainings. 2,1 11,6 86,3 432 .80

19 I think in-service training should be regular. 5,6 17,3 77,1 4,08 1,00

20 I think in-service training should be voluntary for 11,6 25,7 62,6 379 113
all teachers.

o1 | think the Ministry of National Education should 15,6 17,3 67,1 385 1,19

provide regular in-service training for the teachers.

One striking finding related to the second RQ is that the majority of the participants (86,7 %) do not think that
the INSETS help renew and refresh their theoretical knowledge which they learned at the faculty. Considering the
fact that one of the aims of INSET is to help teachers refresh their knowledge and enrich it with practice, the
answer requires significant attention. According to the participants’ responses, only a little more than the half think
the INSETSs are essential for continuous professional development, but they still enjoy attending them. However,
nearly % of the participants are dubious regarding the issue. Although they seem to agree that the INSETs should
be organized regularly, nearly % of the teachers tend to question the voluntary participation.

The third RQ asked about the views of EFL teachers on characteristics of an INSET program. The participants’
responses were taken during the interviews and the answers were first divided into categories then into groups.
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Table 3. Characteristics of an INSET
Category Group

to the point
informative
transferable
up-to-date
relevant with the needs
innovative
practical
Characteristics concrete examples of how theory can be put into practice

of an INSET

Content

interactive

fun

in small groups

lots of activities and materials

Organization

experienced
providing feedback

Second group of items in the questionnaire (items 2, 3, 4, 5, 6, 7, 13, 14, 15, 16) and the eighth question of the
interview aimed to learn about participants’ views on INSET content. Table 4 below shows the participants’
answers on related items:

Table 4. Views on the Content of an INSET

Trainers

Disagree  Noldea  Agree

No Item % % % M SD
2 I think practical mformatlon_ shou[d .be integrated 4.4 14.4 816 419 88
in the content of the in-service trainings.
3 I need to see e_xamples of how theory can be 12 11.2 87,5 439 74
implemented in the classroom.
4 The mstruc_tors o_f the in-service trainings should 28 10,8 86.3 441 82
be experts in their fields.
5 | V\{oyld like thg instructors to share in-service 12 76 91.2 453 72
trainings materials.
6 1 would like discussions on theoretical topics. 1,2 8 90,7 443 |74

7 I would like _dlscuss‘lons on classr_oqm 9.6 297 60.6 381 1,02
implementations of suggested activities.

13 | prefer group work in the in-service trainings. 34,2 30,1 35,8 3,00 1,26
14 | prefer working alone in the in-service trainings. 13,6 16,1 70,3 3,83 1,07
15 I enjoy kinesthetic activities in-service trainings. 41,8 28,5 29,7 281 1,27
16 | like hands-on activities in the in-service trainings. 7,6 18,5 73,9 4,05 1,00

As the results demonstrate, the participants have agreed that they need practical content in the trainings.
However, the literature in the Turkish context state that the INSETS highly rely on theoretical information and this
has become one of the criticisms towards the content.

The interview results regarding the content of INSET was arranged under three categories. As seen in table 5,
the participants mentioned about the organization of the content, physical environment and the time the INSET is
given. Moreover, the interviewees were asked to give a percentage on theory-practice balance in the INSET
content. The majority of the participants (n=15) suggested a 70% practice, 30% theory balance; four of the
participants suggested 60% practice and 40% theory, and only one of the participants claimed that a 50-50%
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distribution of theory and practice would be more beneficial. As seen from the frequencies the majority asked for
practice-based and practice-integrated trainings.

Table 5. Content of an INSET

Category Group

ice-breakers/warm-up activities
Organization  purpose/outline of the training
of content theory/information presented interactively
contain practical content (variety of ex. Activities)

Content o seating of the participants
of an INSET Organlzatl_on arrangement of the room
of the physical  spaciousness, lighting

environment . -
pair/group activities

Time of on a separate day
INSET avoiding after-work hours

The final RQ inquired about participants’ perceptions regarding their assessment during INSET and their
assessment of the INSET. Teachers’ perception of the INSET was determined according to their answers in the
last part of the questionnaire (8, 9, 10, 11, 12) and their criteria for evaluating the training is identified as a result
of the interviews.

Table 6. Views on Assessment during INSET

Disagree  Noldea  Agree

No Item % % % M SD
I think there should be an evaluation of the training

8 in the end. 12 8,4 90,4 436 70

9 If there.wnl be an evaluation, | would prefer self- 10,8 253 63.8 384 1,09
evaluation.

10 If there_W|II be an evaluation, | would prefer peer- 9.2 203 61.4 378 .99
evaluation.

11 If there will pe an evaluation, | would prefer whole 2738 36,5 3538 300 120
class evaluation.

12 If there will be an evaluation, | would prefer pen 19,6 285 518 345 123

and paper evaluation.

During the interviews, the participants were asked whether they are involved in self-evaluation as a form of
reflection. The majority (n=18) said that they do, one participant reported doing it most of the time and only one
replied negatively. Next, they were asked about their ways of reflection. Their answers and the frequencies are
given in table 7.
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Table 7. Methods of Reflection
Methods

Talking with colleagues

Talking with the self

Checking notes taken during the INSET

Conducting further study

Implementing the provided information in the classroom

A N N 0 © |2

Finally, the participants were asked about their criteria for evaluating the INSET they attended. Accordingly,
their criteria for success are categorized under two points (table 8).

Table 8. Criteria for the Evaluation of an INSET
Category Group

functional/applicable

informative
Content containing new information
Criteria for the having an interesting topic
Evaluation audience-friendly

of an INSET

presentation skills

Trainers . . .
being open for interaction

Discussion

The present study aimed at identifying private school EFL teachers’ views and needs towards INSET. The
quantitative data looked for views and perceptions regarding the three issues embedded in the items of the
instrument: views/perceptions on INSET, content of the INSET and assessment in INSET. The qualitative data
gathered during focus group interviews enabled to explore participants’ practices as well as thoughts and needs on
INSETs. Thus, “why” and “how” questions related to the issue were answered.

There are several important findings that need to be discussed. It is found out that this specific group of teachers
in the case study are engaged with a wide array of PD activities, yet the most preferred ones are seminars and
INSETSs. In addition, they also consider sharing experiences with colleagues as a PD activity. This finding is
interesting as it indirectly suggests the importance and the effectiveness of collaboration they have within their
institution, justifying our reason to select this school for the case study. It is also noteworthy that among the most
frequently preferred PD activities, they claimed to find INSETS as beneficial. However, they also mentioned that
the INSET might be ineffective and carry some disadvantages. Their complaints were mostly in line with the
literature conducted in the Turkish context (Altun, 2011; Balbay, Pamuk, Temir & Dogan, 2018; Bayrake1, 2009;
Daloglu, 2004; Kiigiiksiileymanoglu, 2006; Uysal, 2012; Uztosun, 2018) and focus on the content of the training
as well as the trainers. The primary concern was that the trainings are usually too theoretical, lecture-based and
usually about the same topics. The participants were unhappy with the dull, repetitive, sometimes irrelevant content
during which they are kept passive in overcrowded sessions. It seems that although they feel the need to attend
INSETS, they don’t feel satisfied as they view such training as transmission of knowledge rather than sharing ideas
or classroom practices. The limited/lack of involvement of the participants in the learning process emphasized the
traditional nature of the training.

The results from the interview also showed that these teachers are using multiple methods to decide whether
they need INSET. Their answers point to the fact that they have increased awareness on their professional needs,
they give importance to collaboration and ideas of others, they are reflecting on their job and teaching and finally
they give precedence to their students’ needs. None of the answers involved compulsory participation or institution
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forced engagement in INSET activities. This might be due to the school climate that they are in and frequent
support they receive from each other. This finding suggests a need towards creating a similar school atmosphere
in state schools as well. The value given to cooperation and collaboration suggests the fact that professional
development is not merely an individual activity, but rather brings mutual benefits for the administration and the
teachers alike.

Another striking finding is that although the INSET organized in the Turkish context rely on theory, the
majority of the participants claimed that trainings do not help renew their theoretical knowledge and they demand
more practical content. This finding is in line with the previous research (see, Kiely & Davis, 2010; Paine & Fang,
2006; Wedell, 2011). This suggests that the INSETs they have attended so far do not reach their aim, which is the
“transfer of knowledge”, nor do they meet the needs of the participants as they have limited or no practical content.
On the contrary to the negative perceptions toward the content, the participants claimed that they still enjoy
attending INSETSs, indicating a need for professional development. However, they have moderately high
agreement on voluntary participation of INSET. This might be because they think training is necessary for PD,
whether voluntary or not.

Regarding the characteristics of a good INSET, the teachers focused on three primary issues: the content of the
training (see, (Elyas & Al Grigri, 2014; Hockly, 2000; Kiely & Davis, 2010; Paine & Fang, 2006; Wedell, 2011),
the trainers (see, Oztiirk & Aydin, 2019) and the organization (see, John & Gravani, 2005). of the training. As seen
in their answers, they value practical, applicable, interactive trainings over theoretical and traditional ones. As
opposed to the boring nature of traditional and theoretical content, they stated that they would like to enjoy and
have fun, which could be provided by experienced trainers who are ready to give feedback.

Regarding the organization of the content of the INSET, teachers stated that they do not want group activities
although they claimed just the opposite during the interviews. The interview findings suggested the value they
give to collaboration that requires group work (see, Garet, et al., 2001; Guskey, 2003; Guskey & Yoon, 2009).
One explanation of this finding might be that the interviews were only conducted by department heads, but the
questionnaire was answered by all teachers. Thus, it can be argued that the head of the departments may be more
inclined towards cooperation than the rest of the teacher group. Similarly, 2/3rd of the participants stated that they
do not prefer kinesthetic activities during the training sessions. The result is contradictory to what the literature
suggests (see, Joyce & Showers 1980; Sandholtz, 2002). This claim also contradicts with the fact that they like
practical ideas that are transferable to the classroom presented in an interactive way. Since current techniques for
teaching languages require a lot of physical activities such as drama, games, TPR, songs, etc., practical information
that they claimed as necessary in INSETs would also involve different uses of such activities. Their reluctance to
participate in kinesthetic activities during INSETSs is definitely a reflection of their hesitance to use them in their
own classes. This conflict might also be due to their former learning experiences. It is highly likely that, being in
the Turkish context, they were exposed to traditional language learning, which may have them end up with the
belief (conscious/unconscious) to refrain from such kinesthetic activities due to classroom management issues,
focus on form etc. Therefore, there seems to be a need to delve more into teachers’ cognition to learn about why
they do what they are doing.

In relation with the assessment in INSET, although they claimed that there should be an assessment at the end,
they only moderately agreed that they prefer self and peer-evaluation but not whole class evaluation. This finding
suggests that they value individualized feedback. Moreover, only half of the participants stated they would like
pen and paper evaluation, which can be interpreted that they are open to other types of evaluation. However, this
finding also suggests that, though the participants claimed to prefer practical content, half of them is in favor of
traditional assessment. Again, this point also requires a deeper understanding of their ideas by focusing on their
cognition.

Finally, when the participants were asked about their criteria to evaluate the quality of an INSET they focused
solely on the training content and the trainer although they mentioned about the organization of the physical
environment and timing as two of the criteria necessary to be considered when setting up INSETS.
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Conclusion and Implications

Aiming to focus on private school EFL teachers’ views on and needs regarding INSETSs, the study displayed
some thought-provoking findings. First of all, teachers’ previous experiences and concerns fell in line with the
previous literature in the same context. Accordingly, the results showed that the participants’ former experiences
describe INSETS as traditional, theory-oriented that aims at information transfer. It is apparent from the answers
that the teachers require practical content with suggestions for classroom implementations. Thus, when organizing
such PD activities content should be prepared according to teachers needs in specific and they should contain
activities that could be transferred to real classroom. Moreover, the organization of the content should encourage
active and cognitive participation of the teachers to help them engage with the process and to facilitate the
internalization of the information. Features of experiential learning can also be implemented during the process.

Another conclusion is that a collaborative school climate can have positive impact on teachers’ professional
development. Thus, support from the colleagues and the institution is necessary to create a cooperative
environment. However, a comparison of the questionnaire and interview findings implies that the required
collaborative climate is more in use with the department heads rather than the teachers in general. Therefore, in
order to spread the benefits of cooperation and collaboration, head teachers’ support and organization is necessary.

Finally, the contradiction between what teachers claimed to be necessary during the presentation of the content
such as collaborative group activities and kinesthetic activities and their hesitance to be a part of such activities
raises questions regarding the teacher cognition development. Thus, suggesting to solve this problem via furthering
research in teacher cognition. It is no doubt that, unless the teachers start implementing what they think to be
effective by being a part of it themselves, the transfer of these techniques to their classes will be more difficult or
lefthanded.

The results of the study have implications for policy makers, institutional leaders, teachers and teacher trainers
when organizing and conducting trainings. However, the limitations of the study should also be taken into
consideration. Being a case study, the participants are teaching at different campuses of a private school. As
reported by the ELT department head of the institution, the teachers receive INSETs once a month on a regular
basis. Hence, this group of teachers is quite experienced with high awareness regarding the issue, which was also
one of the reasons for the selection of this case. Due to this reason, the results cannot be generalized to other school
types or teachers. However, with regards to the concerns on INSET, the answers fell in line with the literature
proposing that INSETs prepared both by private organizations and the state suffer from similar disadvantages.
Thus, the suggestions made by the teachers for the betterment of INSETS are worth considering.
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Introduction

In today’s world, where rapid changes take place, developments in science and technology are so rapid that the
existing body of knowledge are in a constant change and transformation. This necessitates change in numerous
areas. These changes and developments increased individual’s need for information and uncovered the importance
of education. It became prominent that enabling students with synthesis skills while instructing them is more
important than memorized knowledge. In this respect, visual arts training has an important place in education,
which aims at raising generations that are creative, who could think, question, synthesize, transform the acquired
information to skills. Performing different applications with teaching methods and techniques, and diversifying
educational environment are required to keep learning experience vivid in fine arts training (Geng & Buyurgan,
2018, p. 691). In this context, visual culture applications become prominent in fine arts education workshops.
Many studies show the necessity and importance to include visual culture practices in visual arts education
(Anderson, 2004; Helser, 2004; Barker, 2010; Burger, 2011; Tiirkcan and Yasar, 2011; Yiikselgiin and Tiirkcan,
2012; Mamur, 2015; Cigir, 2016; Shin, 2016; Gil-Glazer, 2017; Giiler and Bedir Eristi, 2019; Yilmaz, Yilmaz and
Demir Yilmaz, 2019). These studies reveal that visual art practices allow for a conscious and critical perspective
on the visual perception of students, teach them how to analyse images, urge them to reflect on social and current
issues, enable them to acquire visual communication skills and discrimination skills, improve their thinking skills
and have a significant impact on their beliefs and identity perceptions.

Visual culture covers a vast area that includes television, sculpture, photographs, movies, oil paintings, gardens,
buildings, artisan works, toys, advertisements, jewelry, maps, graphics, web sites, cityscapes and such. Thus, visual
culture is a human experience that is increasingly visual and visualized than ever before and it is extremely
comprehensive (Mirzoeff, 2002). According to Duncum (2002), meaning is produced, in today’s world, in
interaction with facts such as visual spaces, visual and popular objects, music, sound effects, pictures, etc. The
active power of visual images has increased with the development of technology in addition to words and
subsidiary elements (other pictures). While content, color, light, script and spatial elements are important in static
images, scene, montage and sound elements are used in reinforcing the meaning of the image. In order to make
sense of the image, it has to be given meaning culturally via certain codes. Post-modernism evaluates art and art
education as one of the important instruments in development and diffusion of culture. Visual arts education, in
which visual images are used greatly, is more advantageous than other disciplines for visual culture studies (Bolin
& Blandy, 2003, p. 247; as cited in Mamur, 2012, 2152). Approaches have been proposed for especially arts
lessons to take part in creating, spreading and adopting visual culture. Therefore, it becomes significant that arts
education processes be structured as to include cultural context (Duncum, 2000). According to Freedman (2003),
visual culture studies are required for the students to understand the world they live in. The students should be
ensured to analyze visual culture and the media it presents via criticism.

The students should be trained towards being acquainted with visual culture, and knowing, evaluating and
solving its effects on their cultural identities (Kirigoglu, 2009, p. 46). Culture that is based on visuality has
increased since modernization period and takes hold of all aspects of life, especially the daily life. Humans can
communicate in written, spoken and visual ways and all these forms permeate into cultures and art. Thus, humans,
who had subsisted in a communicative environment driven by oral culture only, has entered into a widespread
visual culture with the invention of writing, and especially with the spread of drawings, pictures and visual
expressions. In this way, the visual aspect of the communication process has increased and progressed down the
ages (Cakar, 2014, p. 21). According to Rogoff (1998), the analytic and critical approach of visual culture studies
could be constructed on the meaning of the thing that is visible, invisible or not permitted to be seen. In other
words, the body of investigation could be constructed around the concept of “seeing”. Critical, historical, political
and reflexive performance of art and thinking of art have gained importance in arts education (Duncum, 1999).
Activities are being planned related to visual images that we encounter constantly in daily life. Arts courses, on
the other hand, include research and applications, in which daily images produced by today’s corporate firms
(Duncum, 2003).

Many images today have the power to change the perspective of individuals. An important part of art education
is making sense of images and questioning the context they are in. In this way, students should be competent in
using their visual images to create their own ideas and in questioning the visual images they see. Visual arts
approach is a teaching area in art education offering students the necessary environment to prepare for the world
of images. Memory and extensions appear to be significant in a visual cultural environment. As visual culture
allows a critical inquiry based on a sociocultural perspective, it leads students through an active learning process

389



Giiler

during the teaching process. In this sense, visual culture seeks to analyse interdisciplinary connections and complex
processes regarding visuality through personal and cultural extensions (Freedman, 2015; as cited in Bedir Eristi,
2020). Thus, art students can examine visuals, reflect on their cultural or social meanings and analyse complex
connections in everyday life thanks to visual diary practices in art education courses based on visual culture.
According to Blighe (2008), visual diaries facilitate the management and organisation of images constructed,
enable one to acquire the skill to organize numerous images easily, establish new connection between images and
improve design skills. Moreover, image analysis is also instrumental for design applications and evaluation. In the
relevant literature, Blighe & O’Connor (2008) aimed to design a visual diary that consists of personal image
collections taken via a passive capture device. To perform setting detection, they developed an algorithm to
visualize human experiences through the images taken at the same location in the real world (e.g. in the dining
room, in front of the computer, in the park). Thus, they categorized the visuals of human experiences and offered
a prototype of a visual diary scanner. Watson (2012) analysed visual diary as prosthetic practice based on the diary
drawings of the performance artist Bobby Baker. In her study titled “My Visual Diary”, Chaplin (2004), a visual
sociologist, kept a diary to record 15 years of her life to explore different ideas. Chaplin argued that she examined
her commitment to art practice, sociological understanding and feminism as a participant and as an outsider to
some extent thanks to her visual diary project. She not only drew attention to important issues for social sciences,
but also pioneered the theory of art, photography and social sciences. This visual diary gave Chaplin a “sociological
perspective” in making sense of plastic arts and performing arts as well as visual art practices. In the context of art
education, Noor (2004) investigated the use of visual diaries in secondary school art education and examined the
relationship between the perception towards and use of visual diaries among teachers, and the perception towards
and experiences on visual diaries among students. It was found that students had the opportunity to reflect many
images in their everyday life and created a meaning pattern in their visual diaries. The study also revealed that the
perception towards and use of visual diaries among teachers had an impact on the perception towards and
experiences on visual diaries among students, but teachers failed to benefit from the full potential of visual diaries.
Razif (2015) utilized visual diaries to teach art history and culture about the Mah Meri tribe in arts course and
demonstrated that art students understood and experienced art history in more easily thanks to visual diaries. The
study used visual diaries as an effective tool for students to understand art history and culture in visual arts
education. All these studies show that art education based on visual arts offers a visual space that helps students
to reflect and question their everyday experiences and to express themselves. In this respect, the aim of this study
is to reveal, with a visual culture-based workshop application, how students were influenced by the daily images
they encountered in their daily lives, and what kind of a visual field they created from the images that influenced
the students. For this purpose, visual diaries were used to equip the students with meaning making and
interpretation skills on what they see with an artistic and aesthetic concern. Answers to the following questions
were sought regarding the aim of the study:

1. What are the opinions of the students about their visual diary experiences in the context of visual culture?
2. For what purpose did the students use their visual diaries in the context of visual culture?
3.

What did the students reflected in their visual diary experience, regarding visual culture?

Visual Culture and Visual Diaries

Most people keep diaries to help them remember the important aspects of their daily lives. Through diaries,
people remember how they felt at a certain place and time. A typical diary is made up of a series of images such
as visual images, digital photos, correspondence and texts. It offers a visual summary of an individual’s life (Blighe
& O’Connor, 2008, p. 195). A visual diary usually refers to a collection of visual references created and compiled
by an artist or person interested in arts. Visual diaries consist of photographs and works that belong to artists
(Chaplin, 1994). Visual diaries are an ensemble of visual references created or compiled by an artist or a person
interested in arts. They may be comprised of notes, diagrams, collages, photos, images and drawings. A visual
diary comprising of these images could contain any number of materials compiled either in a series of books or in
afile. Visual diaries, along with other creative practitioners, could create an impressive form, when visual material
is at stake. Physically, it can function as a sketchbook at times, a scratchpad or a blackboard to stick photos,
postcards, brochure and other pieces and sticks attracting attention.

“Keeping diaries is an instrument for reminding/remembering many artists, researchers and teachers resort and
a rich source for teaching/learning. The diary could help to reveal the organic nature of progress. Most of the
research processes could be defined, drawn, reflected, analyzed in the diary and be used in courses” (Hobson,
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1996; as cited in Giines, 2018:46). The purpose of visual diaries is generally finding the inspiring examples of art
and design practices, enhancing further the various visual forms, and defining things that attract interest of people
as a reflecting instrument. We use visual images/signs in meaning making of and analyzing the thing we experience
in our daily lives. We do not give up on looking at things and we comment on them. In this sense making process,
we begin to develop many ideas, which we could not notice when we transfer them visually or textually, by
collages or a series of images.

Visual diaries include a subjective projection. They can be used in projections about the observations and
participations of the medium by the researchers, as they can be used in personal projections; in addition, they can
be used to project the cultural understanding about the research and the cultural understanding of people other than
the researcher (Mason & Cruickshank, 2017, p. 187). Keeping a visual diary helps to acquire, daily, the
instantaneous visual experience via visual material and texts. Extracting something from a journal and pasting it
onto the diary is a minor process; however, it can help making the visual knowledge consumption less passive.
Creating a daily visual experience from the flow of information, to which we are exposed, and transferring a piece
of visual communication speed up our sight and thought. Thus, it helps the decoding of the visual messages and
noticing patterns and predispositions.

Gndjremmar 334-':‘ =) S
L A
s RS B
??ﬁ.ﬂh"ﬁ}, A-F:’la)j

Syt

Y RO
i wepnp bt elpen K)ne
v >

Porips ritrs ..:-JJ-.(‘»;W~
s T e b e

Image 1. Leonardo da Vinci, Sketchbook

When we consider history of art, we see that famous artists such as Leonardo da Vinci, Frida Kahlo, Vincent
van Gogh, created detailed visual diaries for their thoughts and progress. Visual diaries are used today as they did
in the past. Especially, implementations are being conducted in institutions delivering visual arts education.
However, this is limited to drawings only. But, visual diaries have outcomes, from many respects, for students
receiving visual arts education. We can list these outcomes as below:

e Visual diaries allow for the sustainability of creativity and the improvement of the creative process.

e Visual diaries elaborate on the thoughts and processes of art students. This is why a personal diary is of
importance.

e Students can advance their creative skills by documenting their progress in a diary. Also, visual diaries

play a great role in developing students' creative skills and self-expression.

Ideas in a visual diary offer a catharsis to record personal observations.

Visual diaries provide individuals with their own personal workplace.

They enable individuals to talk to themselves regularly.

The things reflected in the visual diaries by the students bear traces of visual culture era experienced by

the students.

Visual diaries enable students to make sense of every images around them and to make inferences.

e Visual diaries enable the knowledge acquired by the students to be permanent and help them to establish
links between different disciplines (Kennedy, 2019).
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Method
Research Model

The art-based qualitative research method is adopted in the study. Art-based research in education provide
answer to the questions how the researchers would use art in the classroom, how participants would use art and
how researchers in an education study would use a poem, a picture or artistic performances. Art-based research
mentions many ways art enters into instruction, research and artistic realm (Cahnmann-Taylor & Siegesmund,
2008, p.12). In this context, in art-based research method, a systematic analysis of expression styles in different
disciplines of art is conducted (Mcniff, 2007). In art-based research approach, a qualitative research method, the
artistic products of the students are conducted and the perceptions in their internal worlds, life experiences and
their opinion on these are revealed. Art-based research is a design that relates research with narratives realized by
art or design processes in scientific research (Denzin & Lincoln, 2005 as cited in Eristi, 2012).

Participants

The participants of the study were 7 female students, who voluntarily took part in this study out of 29 second-
year students attending the course of art workshop in the 2016-2017 fall and spring terms and who continued
keeping a visual diary in the 2017-2018 academic year. In this study, each student was identified with a code.

Data collection tools

The data of this study were collected using semi-structured interviews, document review (on visual diaries)
and the art works of the students.

Data collection

The semi-structured interview questions were first formed by the researcher and then reviewed by a field
expert. The students were asked about their experiences of keeping a diary in the course of art workshop in the
interviews. Each student was interviewed twice a week apart. The semi-structured interview questions were asked
by the researcher. Each student was individually and face-to-face interviewed, with the average interview duration
being 15 minutes. The interviews were audio-recorded.

The visual diaries kept by the students across the fall and spring terms were textually and visually analysed as
part of the document review.

The projects performed by the students in the course of art workshop in the 2017-2018 academic year based
on the visuals and texts in their visual diaries as well as the artistic works they created were also used as data
source.

Data Analysis

Descriptive analysis is a qualitative analysis method that include the summarization of data, obtained via
various data collection techniques according to previously determined themes. In this analysis method, the
researcher uses direct quotations to reflect the opinions of the individuals dramatically, who participated in the
interviews or were observed by the researchers. The main objective in this analysis type is the presentation of the
findings in a summarized and interpreted fashion. Descriptive analysis is realized in four stages (Yildirim and
Simsek, 2008, s.224). In the first stage, the participant code list was created with regard to the theoretical
framework. The researcher and an expert in the discipline (art instructor) read and encoded the data independently.
Later, these codes were compared and common codes were determined. The findings were interpreted by including
direct quotations about the themes found. For the reliability of the study the Reliability = unanimity / unanimity +
dissensus x 100 formula was used (Miles & Huberman, 2015, p.64). Accordingly, the interrater consistency was
found 80%.

Research Ethics

The participants were all informed and signed voluntary participation forms prior to the study. This study was
performed with only those who were willing to participate and presented their journals. The researcher conducted
this study with the consent of the participants for the use of the images in their journals. In the data collection
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process, the interviews were recorded and shared with the participants to ensure transparency. The participants
were also identified with codes for confidentiality purposes.

Findings

The opinions on the visual diary experience under visual culture were classified into three categories as “Visual
Document Creation in Visual Diary Experience”, “Meaning Creation Process in Visual Diary Experience”, and
“Meaning Making in Visual Diary Experience”.

Finding about Visual Document Creation in Visual Diary Experience

In this section findings about the question “What are the opinions of the students about their visual diary
experiences in the context of visual culture?”, the first sub-aim of the study, are discussed.

Table 1. Visual Document Creation in Visual Diary Experience

Documenting the image

Retroactive acquisition of knowledge
Creating an archive

Portfolio

Visual experience

Self-evaluation

Self-expression

Image 2. Giilten’s Visual D. Image 3. Burcu’s Visual D. Image 4. Giilten’s Visual D.

The students projected all works they created in the art painting workshop as in seen in images in 2 to 7. They
wrote texts by adding the reproductions they created, patterns, drawings, the artists they searched for and the image
of the subjects.
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Image 5. Burcu’s Visual D. Image 6. Burcu’s Visual D. Image 7. Burcu’s Visual D.

In the retroactive acquisition of knowledge theme, Giilten stated that “I gained experience with visual diary.
When | turn to past and look, it would provide knowledge about the pictures | painted and sketches | drew. ”.

Giilten also mentioned, what she had learned, in her diary as follows: “I continued my painting... I made a
reproduction of Daniel Gertharz’s work. It intrigued me how he used the light and shadow, and he used yellow

more in painting the light. He generally prefers female models in his paintings. In some paintings he used his wife
Jennifer as a model... ” (See. Image 3).

In the archive building sub-theme, Elif stated that “Indeed, I have archived my painting studies by keeping
visual diary ...”".

In the portfolio sub-theme, Esra said that “...In my opinion, visual diaries have the value of portfolios. Now,
there is a new aspect that I could show to my students during teaching.”.

In visual experience sub-theme, Nur stated, “It was a good experience, especially I gained a visual experience.
It was not like the diaries we kept in high school”.

In self-expression sub-theme, Burcu stated “I could project my thought easily by keeping a visual diary. I had
lack of self-confidence. | had problems in making presentations in the class. | could express myself more by writing
or drawing a visual diary.” In addition, Burcu created a voice of conscience by writing the following under a
drawing in her diary: “With the aim of emphasizing and progressing further.” (See. Image 6).

In self-evaluation sub-theme, Burcu said “I had the chance to question myself and evaluate my works.” In
addition, she evaluated her works by writing in her diary “I wished to try a different technique by mixing charcoal
and white pen. The drawing is not so good but it is worth trying” (See. Image 4).

Findings Related to Meaning Creation Process in Visual Diary Experience

Table 2 contains the findings about the second and third sub-aim of the study “For what purpose did the
students use their visual diaries in the context of visual culture? and “What did the students projected in their
visual diary experiences regarding visual culture? ”.

Table 2. Meaning Creation Process in Visual Diary Experience

Creating visual field

Monitoring the creation process
Understanding terms and concepts.
Establishing linear and literary links
Establishing links with social life

Elif, in her view about creating visual field, stated “I gained visual experience... keeping a diary in the visual
field enabled me to visually record what I see”. (See Images 8-9). Nur, on the other hand, said that she could see
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the chronologic progress of her work by saying “I saw how my works improved”. Hilal mentioned that she could
evaluate workshop practices with the view “I could evaluate the workshop practices”.

Image 8. Elif’s Visual D. Image 9. Elif’s ’s Visual D.
Elif mentioned, in her diary, how she started her work and what she thinks of her work.

“When I was searching for landscape paintings on the internet, I ran into Jim Daly’s painting named
inspiration. My thoughts completely changed. This would be an oil reproduction. In other words, we would project
the work exactly and prepare a presentation about the artist and the work, and we would conduct an investigation.
At the first semester of the second year, we were working with acrylic. The painting we would paint would be a
photo we have taken. One day, when | was returning home from school, a dried leaf on the lawn attracted my
attention. 1 bent down and took the photo and accidentally found leaf has become my acrylic work. | have drawn
10 sketches of this work in different color, and thus I analyzed my study...”.
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Image 10. Giilten’s Visual D. Image 11. Giilten’s Visual D. Image 12. Esra’s Visual D.

In the creation process sub-theme, Esra transferred the words and images she encountered during the day and
supporting the creation process by saying “I could see my creation process... I created a free space for myself, in
which I could express everything...”, Giilten, on the other hand, mentioned “I explained my creation process... [

projected what I thought that day...” .
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Giilten wrote the following in her diary: “Today, I read how the interest in art is formed, created in the Art
Philosophy book... It tells that Plotinos touched upon the psychological and metaphysical aspects of beauty in his
works, and revealed the interest in art... I liked the following part very much: Indeed the art, which has access to
the rational forms, from which the nature comes, completes the defects of the beauty; because | could say that
awakening the love for art inside and art that grasps what is real cover the defects of other things as it is a
privileged bestowed upon the owner of the ”(See. Image 10).

In a similar fashion, Esra projected part of a movie she watched as follows: “7989... Dead Poets’ Society” ...
No matter what they say, words and ideas could change the world... The road in the forest splits into two and 1
have chosen the least used one. This has created all the difference in my life. Education is learning how to think
on your own. Pick the buds when there is still time.” When we read the sentences Elif quoted in her diary we see
that she is impressed by the movie and she wrote down sentences about change. Here we see the reflection of a
movie recommended in the art painting department workshop in a student’s diary (See. Image 12).

Image 13. Pages from Burcu’s Diary
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Image 14. Esra’s Visual D.

In the understanding terms and concepts sub-theme, Esra wrote “l wrote down the words and concepts |
learned...”. She also included in her diary a section of John Berger’s “Ways of Seeing” book, which affected her
in her own words. She projected the following in her diary: “I am an eye, a mechanical eye. |, the machine, open
to you only the world I could see. From now on, | free myself from the immobility specific to humans. I glide under
those. I run along the mouth of a running horse. | fall and get up with the object falling down and rising. | am the
one that turns losing the moves in the most complex moves, the most complex combinations, I, the machine. .

Similarly, Burcu mentioned that she wrote the words and concepts she learned by saying “I noted the words
and concepts that are important for me...”. She wrote in her diary “Conceptual Art... In my opinion a urinal is a
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work of art, because it has brought a different perspective to humans. It revealed the conceptual art.” She also
wrote the words related to art she learned in the courses with their definitions. “Projection (Mimesis), Image, Sign,
Symbol, Mandala...” (See Image 13). It is seen that students’ use of visual diaries was not limited to the art painting
workshop, and they used their diaries in other courses such as art philosophy, special teaching methods, and
sculpture.

Image 15. Pages from Hilal’s Visual Diary

In the establishing linear and literary links sub-theme Hilal wrote “I established a link between what | drew
and what I wrote... I combined visual with my poem notebook. I used words such as stop, scream in my drawings.”’
She frequently included the poems she quoted and the books she read in her visual diary. She also projected how
she started a new work by getting affected by the images she encountered in daily life. The following expressions
in Hilal’s diary shows how visual diaries shape and support the creation processes of the students: “This work |
have completed is all a scream and shouting against the wars and child massacres that remained on the agenda...
saying stop to these child massacres... I want to project this on the canvas and proclaim it to all the world. Thus,
1 think to work about children, all the time... .

Image 16 (a, b, ¢). Pages from Nur’s Visual Diary

In the establishing links with social life sub-theme Nur’s views are as follows: “I added the things | encountered
in my daily life.” Similarly, Ayse wrote “I could write my instant feelings during the day.” The students reflected
their experiences and moments in their daily lives and they made their moments and instant emotions permanent.
Elif wrote the following in her diary:

“My mother...Merve Deligiz, Sibel, Sugar...If the sound of the teaspoons jumbles into one at the breakfast, then
it is the sound of happiness. And if your mother sits across you, it is exactly heaven where you sit...” (Image 16a),
“From the garden of the dormitory and from the trees in front of the gate” (Image 16b), “From the Garden of the
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Faculty...” (Image 16c). When we look at the objects Nur stuck in her diary, we see that these bear great meanings

for her. A dry leaf, feather of a bird, a coffee reading from a fortune-teller café, all of these tells about the events
she lived in a day and gives clues about her.

Findings about Meaning Making in Visual Diary Experience

Table 3 presents the findings about the question “What did the students reflected in their visual diary
experience, regarding visual culture?”, which is the third sub-aim of the study.

Table 3. Meaning Making in Visual Diary Experience
Intersemiosis

e Image-text relation
Reading images

e Interpreting images

Student views about the intersemiosis sub-theme are as follows:

Elif wrote: “I established links between the books I read and the images I saw and I combined them.” Giilten
commented “I projected what | learned from the workshop in my drawings by writing notes from the movies |

watched and book | read.”. Esra, on the other hand, wrote “In the process, I did not confine myself to taking
photos, but I wrote my opinions about these...”.
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Image 17 (a, b). Pages from Esra’s Visual Diary
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Image 18 (a, b). Pages from Esra’s Visual Diary
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In the four diary pages above by Esra, it is seen how she established links between images and texts. In image
17a, she wrote “Why does the ideal woman image disrupt?”” below the woman figure she drew. In the second page
(17b) she covered her drawing with a blank page and wrote “Like loneliness originating from an alienation or like
a man’s figure becoming isolated in the eyes of the woman figure... a figure in the place of that eye... a loneliness
that is noticed when paid attention... -Window.” In the third picture, the following is written on top of the image
“Let’s look carefully...” And finally in the fourth page (18b) she drew a window in the eye and she told about
loneliness. Esra created her own construct in the art painting workshop, setting off from these sketches and
thoughts, and created new meanings.

Image 19. Burcu’s Visual Diary

Image 20. A page from Burcu’s Visual Diary and an Art Painting Workshop Study

Burcu mentions the artist she was influenced from by saying “... I am impressed by Neset Giinal’s paintings.
1 transferred the aspects I am impressed to my works, in color and in form.”. The effect of the artists she was
influenced from is seen in the work she completed in the last year of her education.
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Image 21 (a, b). Pages from Nur’s Visual Diary

Image 22(c, d, €). Pages from Nur’s Visual Diary

In the Reading images sub-theme students’ views are as follows: Elif mentioned “I tried to project my own
works. For meaning making... I projected the difference between to look and to see in my diary.” Hilal wrote “I|
was affected by the news, and | projected this.”. It is seen in the drawings and collages by the students that they
were influenced by the images they saw around and they were not indifferent to these. Nur stated that she attributed
meanings to images and created a story when she built the construct her painting by saying “I transferred what |
learned through the day. | did not look from the visual perspective only, | thought about the things | drew, | felt

s

them.”.

When we look at the quotations in five pages of Nur’s diary, we see that in 21a there is a collage she made
from newspaper sheets. In the following page in 21b she added the news titled “40 years of an artist” into her
diary. In image 22c, she explained how she interpreted a strand of hair that randomly fell on a sheet of paper during
the course. “I suppose art requires this or a person with an artistic soul is stuck to thing like this. I saw a stand of
hair that fell on my notes, while | was studying for the art philosophy exam, as an abstract human figure and |
drew it instantly page. ” In other pages, there are sketches explaining how she created one of her constructs. Each
of these sketches has explanations. In Image 22d, she wrote “I have done the original of the sketch symbolizing
fertility when | was in high school, but | couldn’t find it. I wanted to work on this in the abstract human figure. It
could be an oil painting; in which I would use opposite colors.” And in Image 22e, she wrote “Let it be a gate to
eternity...” When we look at the visual diary of the student, it is seen how she created meanings from a tiny line,
how she interpreted images and how she ended up in an artistic work starting from her thoughts (See Image 23).
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Image 23. Nur’s Art Painting Workshop Study

The student, starting from the sketch she wrote, noted and drew in the second year, arrived the above artistic
work in the fourth year of the university. The student improved the woman and man image in her visual diary and
combined these with the woman and man motifs used in the Anatolian Seljuks era after doing research. She created
her work using contrasting colors as she had planned in her diary. The visual diary she had kept in the second year
of her education became an artistic and intellectual area for the student. The student, who had made a questioning
over images has found her own story. Nur’s views about her work is as follows:

There was something | wanted to do first in my paintings, that is using figures. Of course, | needed images
that would support the abstract figures. By combining these pieces, just like a puzzle, I continued, step by step. In
addition to these, | wanted to touch upon the past in my paintings, and | received help from my professors.
Primarily, the Seljuk rug motifs attracted my attention. Although, it was not easy to find, | started with the motifs
representing woman and man that | found in my internet search. | started my first painting on hardboard; the
abstract figure of man is on the right of the hardboard, which is divided into two, while the abstract figure of
woman is on the left. In addition, | drew a largish roundness on the belly of the woman figure to make it
understandable and | wished to explain fertility, and | drew an octagonal star inside this roundness to tell about
the values a mother gives to her child. I drew the lines of the man figure more cornered and I used the Ramshorn
(representing man) in his socks and waistband. For the colors, | was inspired by the colors used in the rugs of
Seljuk era. | used mainly turquoise, the color of the Turks, and its tones in my paintings and | used red transparently
to convey the message | want to deliver to the audience (See Image 23).

Discussion and Conclusion

The findings from the second research question of this study, which is “For what purposes did the students use
their visual diaries regarding visual culture?”, and the third research question, which is “What did the students
reflect in their experiences pertaining to visual diaries regarding visual culture?”, indicate that the students
expressed their reflections on everyday life, passing grades, visual and textual interpretations, sense-making
processes, artistic works in their visual diaries in the workshop. They also incorporate various images in their
visual diaries. They visually included many things they noticed in their surroundings and integrated texts into
visuals. It is also remarkable that visual diaries had a positive effect on the creativity processes of the students.
There is a limited number of research on diary-keeping and the use of visual diaries in the field of visual arts
education. Yet, studies on reflective diary writing skills and experiences on diary-keeping among students in
faculties of education are abundant. One example is Noor’s (2004) study titled “A Study of the Use of the Visual
Diary and its Impact on Lower Secondary Art Education in Singapore” where the researcher determined that
students reflected an array of images and formed a meaning pattern through visual diaries in secondary art
education. Likewise, Glines (2018) benefited from visual diaries in her PhD dissertation titled “An Alternative
Method in Training Art Educators: A/r/tography in Studio Art Class” and concluded that practices of art making
and writing in a/r/tography practices enriched one’s perspective and inspired creative ideas. Through such
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practices, students make art by making sense of their own personal lives, which creates awareness on their life; in
other words, they become aware of their own experiences by reflecting them to art and feel a connection with their
lives. Moreover, students can come up with unique ideas and subjects by searching for the small details of their
lives for life-writing.

The findings from the first research question of the study, which is “What do the students think about their
experiences on keeping a visual diary regarding visual culture?”, demonstrate that with different ways of self-
expression, the students created a personal space for themselves and freely expressed themselves. It is also
remarkable that they kept their diaries not only in the course of workshop but also in other courses such as art
philosophy and sculpture. They designed a space where they can realize and assess their artistic creation processes
thanks to visual diaries. Similarly, Akkoyunlu et al. (2016), in their article titled “Pre-service Teachers’ Opinions
on the Use of Reflective Diaries in Teacher Training”, report that the pre-service teachers had the chance to
evaluate themselves in a holistic way, to track their progress, to develop a critical stance and to improve their
writing skills. Razif’s (2015) study titled “The Use of Visual Diary in Understanding Art History and Culture”
utilized visual diaries to teach art history and culture and determined that art students understood and experienced
art history in more easily thanks to visual diaries. As is evident from Razif’s (2015) study, visual diaries are an
effective tool to teach art history and culture to visual arts students. Also, Can and Altuntas’s (2016) article titled
“Students Views Regarding of Reflective Journal Writing” advocated that visual diaries enhance permanent
learning and concluded that reflective journal writing improved the writing skills of the students and increased the
amount and permanence of the knowledge they learned.

In this study, the pre-service visual arts teachers stated that they will continue keeping a visual diary and use it
in their professional lives. It was found out that visual diaries raised the awareness of the pre-service visual arts
teachers on their artistic development and enabled them to evaluate it. Visual diaries appear to be important for all
individuals pursuing their education in visual arts, as they offer a visual experience and allow for generation and
consumption of visual information. Arslan’s (2017) article titled “Awareness of Candidates on Teaching Practice
in Their Reflective Diaries” reported that keeping a reflective diary is a practice that encourages the pre-service
teachers to think creatively and critically and supports their self-awareness. Cengiz and Karatas’s (2014) article
titled “Developing Reflective Thinking: Effects of Keeping Reflective Journals with Pre-Service Science
Teachers” found out that the pre-service teachers included poor-level reflections in their reflective journals
considering the development of their reflective thinking skills and the feedbacks written for them. There are a great
number of studies on keeping reflective journals in faculties of education in the literature; however, research on
experiences pertaining to visual diaries, which assemble images and texts, in the field of visual arts education is
rather limited.

The habit of keeping visual diaries would provide writing skills to the individuals, interested in visual arts field,
in addition to providing a space to express themselves visually. Visual diaries are important in the development of
written expression skills, which surface as a deficiency in students receiving visual arts training. In this respect,
the number of workshop studies to be conducted or improved with the visual diary experience could be increased.
Visual diary keeping skill could be provided to the students from the primary school to the university level in the
fine arts courses and also in other courses.
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Introduction

Each student has his/her own individual differences and intelligence areas. In this context, these differences

should be taken into consideration while planning the learning processes. Approaches and strategies suitable for
students’ individual differences, intelligence areas and learning speed should be provided for the students.
The layered curriculum is a program that includes the division of the subjects within the learning process into three
layers, the determination of the activities related to each layer, and the selection and evaluation of the activities by
the students (Nunley, 2003, p. 35). Based on the conception that each student in the classroom has different
interests and learning styles, this curriculum is a way of organizing the teaching-learning process, which gives
students the opportunity to acquire knowledge, use the information they have obtained in daily life and present
creative ideas (Bagbay, 2006, p. 14). In this approach, the teaching-learning process is organized by allowing
students to choose from activities they can perform. By ensuring the students participate in appropriate level of
activities, the general objectives that will enable them to learn at the highest level within their capacity, and in
accordance with their interests and abilities are determined. After making these general objectives layered within
the framework of certain steps based on the activities, the implementation continues (Demirel, 2006, p. 243). The
layered curriculum is based on three basic principles which are defined as preferential right, responsibility and
progressive complex thinking style. Before preparing a lesson plan for layered curriculum, the basic concepts,
tasks in the units, and intelligence areas of the students are determined. The increasingly complex tasks are divided
into three layers taking into consideration the Bloom Taxonomy (Nunley, 2003, p. 35). These layers represent the
practice required for the learning of the unit. Students can choose what they want to study in depth and conduct
their practice (Nunley, 2002, p. 11). Within this framework, by determining the level of difficulty and the
progressive relationships, activities to be performed within the curriculum and extracurriculum are divided into
three levels as C, B and A from the easiest to the hardest one. Students perform different tasks and responsibilities
in these layers and carry out the activities they chose by taking their interests into account (Basbay, 2010, p. 249).
The bottom layer is C, where students can get the highest grades by performing the tasks in. This layer allows
students to acquire a general knowledge of the subject. In the C Layer, there are tasks that address visual, tactile,
auditory learners (Nunley, 2002, p. 13). Students can choose from 4 or 5 different tasks according to their interests
and learning styles. In the B Layer, the students add new ones to the basic information obtained in the C Layer.
(Maurer, 2009, p. 5, 6). In this layer, the students are asked to question the information they have previously
learned, analyze it in detail, reach the synthesis and as a result, produce an original product. According to the topic
they have chosen, students are expected to present the learnt knowledge creatively, analyze a current problem
critically, and create an original idea (Demirel, Sahan, Ekinci, Ozbay & Begimgil, 2006, p. 75). The aim of this
layer is to allow the students to make connections with previous subjects (Maurer, 2009, p. 6). The layer B requires
a higher level of thinking than the layer C. In the B layer, the students process and apply the knowledge they have
learned in layer C. Students rearrange, use, design learning activities, solve problems and brainstorm the
knowledge they have learned previously. The last layer, the A layer requires high-level thinking skills. The student
in this layer uses the values, ethics and personal thoughts in the traditional research (Nunley, 1998). Because of
these characteristics, the A layer is the most difficult layer in terms of tasks. What the students need to do is to
propose new ideas based on the knowledge they have acquired in the lower two layers (Basbay, 2010, p. 248).

One of the important stages of the layered curriculum is evaluation. The layered curriculum is a process in
which learners evaluate themselves, reveal their weaknesses and identify their own learning speed. In the
evaluation process, graded scoring keys, oral defense and student development files are used to evaluate the
process (Y1lmaz, 2010, p. 61). The fact that evaluation criteria that will be included in the graded scoring scale
will be determined together with the students and given to the students before the study will be guiding for them
(Sezer, 2005). Preparation of the scoring keys requires intensive work at the evaluation stage. Clear and
understandable scoring scales should be used for all tasks that learners should fulfill. Similar evaluation criteria
can be used for similar tasks in different layers when preparing the scoring keys (Basbay, 2006, p. 43). The scoring
key allows students to achieve a certain standard in evaluating their learning products. Verbal defense enables the
student to test the knowledge of the subject and reveal the degree which the student has mastered the subject
(Demirel, 2006, p. 246).
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The layered curriculum suggests that it is wrong to continue the teaching-learning process with only one
activity, and adopts the idea of creating activities that will appeal to different intelligence areas by considering the
differences in the intelligence areas, interests, skills and thinking systems of individuals (Bagbay, 2010, p. 245).

The multiple intelligences theory has emerged from Gardner's study of “project zero” which is within the scope
of Harvard University project, in which the development of cognitive potential of normal and talented children
and the brain disorders resulting mental disorders were investigated. The project started with the assumption that
each individual has the potential to develop their strengths in more than one area. The project also includes
identification of learners’ intelligence areas and studying styles (Gardner, 1993, p. 89). Gardner, while creating
the theory of multiple intelligence, has done research on people from different sections of society and benefited
from many extensive and independent sources, including people in different cultures. Similar evidence gathered
from different sources strengthened the idea that there might be different intelligence areas (Gardner, 2004, p. 11).
In the multiple intelligences theory, intelligence was defined as “the ability to shape a product with one or more
cultural values or problem solving” (Gardner, 1993, p. 7). According to this definition, intelligence is considered
as a potential that exists in the individual and emerges in relation to opportunities. Cultural values have a significant
impact on the behaviors considered as intelligence. In this context, the multiple intelligences theory that brings a
different perspective to the concept of intelligence, argues that intelligence has a meaning beyond verbal and
mathematical abilities (Giirel and Tat, 2010, p. 336). Two important features of multiple intelligences theory enable
it to have a different structure from the traditional conception. First, the definition of intelligence available in the
theory is based on problem solving and acquiring a product in real life. The second feature is that intelligence is
considered as plural (Biimen, 2010, p.4). An individual does not use his/her intelligence separately; she/he uses it
in multiple ways. Therefore, the intelligence areas of the individual are his/her biological potential and ready for
development (Akboy, 2005, p. 230). Instead of achieving success in only one area of multiple intelligences, the
individuals are desired to be successful in different areas as well (Demirel, Bagbay & Erdem, 2006, p. 16). Gardner
argues that an individual’s intelligence area is effective on the way of his/her learning and that effective learning
strategies can be developed by taking the individual’s dominant intelligence area into consideration (Giirel and
Tat, 2010, p. 336). The multiple intelligences theory focuses on the need to take into account the individual
differences of students in the classroom. For this reason, it proposes a change of thinking based on teacher-centered
approach (Saban, 2002, p. 61). In a student-centered teaching-learning process which is based on individual
differences, the recognition that individuals can learn in different ways has brought about a different conception
of teaching (Biimen, 2005, p. 21). Multiple intelligences theory, due to its nature and content, incorporates different
learning and teaching strategies. The higher the rate of use of these strategies in the courses, the more effective,
efficient and permanent learning will be provided. In this context, the use of different teaching strategies by the
instructors will add wealth and diversity to the lesson (Bas, 2011, p. 17).

When the layered curriculum and multiple intelligences theory are examined, it is clearly seen that the starting
point of both is the organization of the learning-teaching process based on the individual differences of the
students. Teaching should be organized in a way to address the differences by taking into account the
characteristics of all students and by providing a variety of methods and techniques. When all this is considered,
it is thought that it will be useful to apply the applications/implementations related to the layered curriculum-
assisted by multiple intelligences theory in the Social Studies course which includes topics related to different
disciplines.

The aim of the study is to determine the views of students and teachers on the effectiveness of multiple
intelligences-assisted layered curriculum. For this purpose, the answers to the following questions were sought:

1. What are the views of teacher and students about the useful aspects of using multiple intelligences-
assisted layered curriculum in education? What are the observation results of its application?

2. What are the students’ views regarding the criteria that are effective in the selection of activities while
applying the multiple intelligences-assisted layered curriculum? What are the observation results of its
application?

3. What are the views of teachers and students about the stages of difficulty when applying the multiple
intelligences-assisted layered curriculum? What are the observation results of its application?
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4. What are the students’ views about the favorite/most popular activity when applying the multiple
intelligences-assisted layered curriculum? What are the observation results of its application?

5. What are the views of the students about other courses in which the multiple intelligences-assisted
layered curriculum can be applied?

6. What are the views of teachers and students about the different aspects of the multiple intelligences-
assisted layered curriculum in comparison to the traditional teaching method?

Method
Research Design

This study was carried out according to the pattern of “case study” one of the qualitative research patterns.
Case study is to investigate one or two cases in depth (Yildinnm & Simsek, 2006, p.77).

Study Group

Study group includes 14 7" grade students and one Social Studies teacher at a primary school in Elazig city
center during 2010-2011 academic year. In determining the students in the study group, an appropriate selection
was made in accordance with the maximum variety sampling. The aim of selecting this sampling type was to create
a relatively small sample and reflect the diversity that could be a party to the problem being investigated (Yildirim
& Simsek, 2006, p. 108). In determining the students who would be interviewed about the implementation process
of the multiple intelligences theory-assisted layered curriculum, first of all, the Social Studies course and the
general achievement levels of the students were examined. 14 students in three different levels of achievement
were identified by taking into consideration the opinions of the Social Studies teacher. It was made sure that the
students and Social Studies teachers would volunteer to make the interviews.

Data Collection Tools

Within the scope of this study, semi-structured interview technique and observation technique were used. The
semi-structured interview allows the re-organization and evaluation of the questions by allowing partial flexibility
to the researcher about the interviewee. In such an interview, the persons who are investigated are also controlled
through research (Ekiz, 2003, p. 62). An interview form consisting of open-ended questions was used to determine
the students’ views on the process and applications. The questions to be included in the interview form were
determined after examining the relevant literature and an interview form was created by taking into consideration
the opinions of one Social Studies teacher and two faculty members working at the Curriculum and Instruction
Department. Interviews were conducted in the class environment in the weekly course hours. The Social Studies
teacher who conducted the experimental part of the study in the classroom was interviewed by the researcher of
this study to determine his views on the implementation process of the multiple intelligences theory-assisted
layered curriculum. In the interview form, open-ended questions were asked about the implementation process,
positive and limitations of the multiple intelligences theory-assisted layered curriculum.

In this study, structured observation technique was used and observations were performed in the class environment.
In the present study, observations were based on the “non-participant observation” approach. In the non-participant
type of observation, there is no intervention of the observer (Biiylikoztiirk, Kilig-Cakmak, Akgiin, Karadeniz &
Demirel, 2010, p.143). Observation forms were used to record the observations. Observation forms included the
status of teachers and students, student-student interaction, and the sections related to the learning and teaching
activities. The observer observed the classroom environment in consideration of these criteria.

Data Collection

The unit titled “Journey of the Turkish History” in the 7" grade syllabus of the Social Studies course was
divided into three layers taking into account the structure of the layered curriculum and the learning outcome in
the unit. While determining the tasks to be fulfilled by the students in all three layers, the views of the Social
Studies teacher were taken and appropriate activities suggested by the teacher were selected. While determining
the activities, it was made sure to create activities that could appeal to students with different intelligence areas
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taking into account the intelligence areas in the multiple intelligences theory. In the preparation of the activities,
the textbook, student workbooks and test books were also used. While there were 12 tasks in the layer C, there
were 5 tasks in the B layer and 3 tasks in the A layer. The activity lists, in which the students could choose at each
layer, and the points/scores they would receive when they completed these activities, were prepared. After the
topics in the layers were covered, these activity lists were distributed to the students to select the activities they
wished to perform. The activity lists given to the students included the points/scores they would receive as a result
of their activities and the number of points required to pass to the next layer. Before the implementation of the
practices, the teacher of the course was given detailed information about the multiple intelligence theory-assisted
layered curriculum and how the process would be conducted. The Social Studies teacher who participated the
research was chosen as he was volunteer for the study. Afterwards, information was given about the multiple
intelligences theory-assisted layered curriculum by going to the class where the practice would be conducted, and
explanation was made in detail on what to do before, during and after the applications. While the students did
activities they selected from activity list during the two class hours, they made presentations and the teacher
evaluated their studies at the other class hour. After the subjects determined for the C Layer were covered, the list
of the predetermined activities for this layer was distributed to the students and the students were asked to select
the tasks they wanted. In the C Layer, there were tasks such as making presentations, preparing puzzles, writing
texts, preparing picture cards, and writing paragraphs. The students who performed these activities in the C Layer
were given a table with activities related to the B Layer. The tasks in this layer were preparing a dictionary,
brochure, poster and writing an essay. The students who could not accumulate points/scores to pass the upper
layers were given additional tasks. A list of the tasks related to the A Layer was distributed to the students who
completed the B Layer. The tasks in the A Layer were writing an essay, poem and story. The activities of the
students who performed the activities related to the A Layer were scored, the students who completed the
application successfully were determined, and their results were announced. Students who could not get the
required score were given additional tasks.

Data Analysis

The N-VIVO 10 program was used in the analysis of the data obtained in the study. Data were analyzed
according to content analysis. The content analysis is the approach to reveal social reality, verbal and written
messages through objective and unbiased classification in terms of grammar and language and expressing them
with numbers and making inferences (Tavsancil & Aslan, 2001, p. 2). The data obtained during the research
process were carefully examined and a meaningful classification was made. In the present study, the codes were
examined in depth and common points were found. After these applications, themes were determined. One week
after the themes were determined, they were revised and various arrangements were made. Yildirim and Simsek
(2006, p. 229) stated in the process of coding the data that the researcher had to read the data set several times and
make arrangements on the resulting codes over and over again. Expert opinions were consulted on the resulting
codes, themes, and names of the themes. After that, qualitative findings were interpreted.

In the studies conducted by applying content analysis, the validity and reliability conditions are necessary (Gokge,
2008, p. 83). In qualitative research, it is very important to ensure internal validity, which is consistent in the data
collection process and in the analysis and interpretation of the data. Internal validity can be achieved through a
combination of different data sources and different data collection strategies during the study (Yildirim & Simsek,
2006, p. 267). In the present study, different data collection techniques such as interviews and observations were
used to provide internal validity.

One of the ways of ensuring external validity is the detailed description of the study environment and processes
(Yildirim & Simgek, 2006, p. 258). For this purpose, all activities that were carried out during the implementation
process of the study, before and after were explained in detail. Similarly, information on the process of the creation
of qualitative data collection tools and collection stage of qualitative data was given. Information on how the
coding was done and how the themes were formed was provided. In addition, direct quotations related to themes
and sub-themes were also given by taking into consideration the data obtained from interviews and observations.
Direct quotations, with a pre-explanatory expression, were given in quotation marks by using an italic font.

At the beginning of the quoted sentences related to interviews and observations, explanatory statements consisting
of the abbreviations such as ‘S1-F /h’, (Student1-female/high) ‘Obs-01-12-2010°, (Observation- Date), ‘Teac’
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(Teacher) were presented. In the studies, enabling external validity related to the generalization of the results is
another important issue to be addressed. One of the ways to ensure external validity is to diversify the sample that
will allow for generalization (Yildinnm & Simsek, 2006, p. 258). In the content analysis, one has to be careful in
the selection of the sample in order to have a high representation power of the selected group (Tavsancil & Aslan,
2001, p.46). In this study, using maximum diversity sampling to obtain external validity.

Findings
The main themes identified in relation to the effectiveness of the multiple intelligences theory-assisted layered
curriculum were; ‘the benefits of the application’, ‘the criteria for selecting the activity’, ‘the layer where it's
difficult’, ‘the popular/favourite activity, ‘the courses where it can be applied’ and ‘its difference from the
traditional method’.

Benefits of the multiple intelligences theory-assisted layered curriculum

One of the themes emerged related to the effectiveness of the multiple intelligences theory-assisted layered
curriculum is related to the ‘benefits of the application’. Therefore, a theme named “benefits of the application”
was created in the study. The model related to this theme is presented in figure 1.

Bengets of

the Increasing
students’
interest

Helping
students to
leam

application

Aclive
participation
inthe lesson

Repetition

Motivating to
do research

Figure 1. Model related to the useful aspects of the multiple intelligences theory-assisted layered curriculum

In the theme of benefits of the application, it is seen that the most loading was done in the sub-themes of
‘helping students to learn’ and ‘repetition’. When the sub-themes were examined, it was found that they were
related to each other. The students stated that they did research in order to perform their chosen tasks, repeated the
subjects, and this situation facilitated their learning and increased their course achievement.

The students who drew attention to the dimension of ‘helping students to learn’ of the multiple intelligences
theory-assisted layered curriculum stated that they learned the subjects more easily after the activities, and this
affected their success in the exams. One of the students (S3-F/m) expressed her views as in the following “It
helped me learn the subjects. In my first test, | had many incorrect answers, but in my last first test, | had fewer
incorrect answers. It improved my performance”. With the following statement “...I learned many things better.
For instance, with the activity of the principalities in which we marked the location of the principalities on the
map, I learned the location of the principalities better”, another student (S5-M/I.) stated that during the application
process, use of maps facilitated his learning. Similarly, with the following statement, “...it helped me learn the
subjects because | had the opportunity to reinforce my knowledge. In order to do the activities | chose, | revised
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the issues that our teacher told us, and it helped me to learn better...” another student (S7-M/h) stated that the
application process facilitated his learning. Another student (S8-M/m) stated with the following statement, “It
proved to be effective. It made me learn easier. | answered questions of the topics about which | did activities very
easily” that he learnt the subject better after the activities. Another student (S10-F/h) explicated how he felt about
the application with the following statement “Yes. After the teacher explained the subject, I reinforced what 1
learned because we did the activities, I believe that I learned the subjects better”. Another student (S12-F/h) with
the following explanation, “Yes. It helped me to understand the subjects better. | learned the meaning of many
words I did not know while preparing the dictionary”, she stated that he learnt the subject better after the activities.

The students, who thought that the multiple intelligences theory-assisted layered curriculum was useful in terms
of ‘repetition’, stated that they reviewed the subjects in order to be able to perform their activities and this gave
them the opportunity to repeat the process. One of the students (S1-F/h) who expressed her opinions on this subject
with following statement “While researching these issues, it helped me to do both repetition and reinforcement.
This gave us the opportunity to update my knowledge...” that she managed to update her knowledge with
repetition. Another student (S2-M/I) expressed his opinions with the following statement “We had the opportunity
to revise the subjects while doing homework on the subjects. This enabled us to be more successful in the exams”.
While one of the students (S7-M/h) expressed his opinions with the following statement “...1t helped me learn the
subjects because | had the opportunity to reinforce my knowledge. In order to do the activities I chose, | revised
the issues that our teacher told us, and it helped me to learn better”, another student (S11-F/h) similarly, expressed
her opinions as in the following “It helped us to remember the forgotten subjects; we had the opportunity to revise
it again while doing research to do the activities”. Another student (S13-M/m) expressed his opinions with the
following statement “It helped me to understand the subjects better. Since we didn’t do a lot of activities about
the subject before, we could forget what we had learned; with the help of repetitions in Layered Curriculum, |
learned better”. These opinions are supported also by the findings in the observation notes. This was expressed in
the observation note (Obs-01-12-2010) as in the following “...1t seems that while doing research, they gathered
information about the subjects that they did before and so they revised the subject”. Taking all these into
consideration, it is possible to say that the multiple intelligences theory-assisted layered curriculum provided the
students with the opportunity to repeat the subjects.

Another sub-theme related to the useful aspects of the multiple intelligences theory-assisted layered curriculum
is ‘to motivate student to do research’. One of the students, (S4-M/m) who thought that they did research to be
able to do their chosen activities and this was useful for them stated that “...It was useful. We had to do research
in order to perform the activities we chose. This allowed us to learn the subjects better. He helped me to succeed
better in the course”. Another student, (S14-F/l) stated her opinions as in the following; “It helped me to learn.
While I was doing activities, | did more research on the subject and learned more”. Similarly, the course teacher
emphasized that the application motivated students to do research by saying “...its useful aspects can be listed as
that it motivates students to research and use the methods of accessing information and knowledge”. This was
expressed in the observation notes as in the following, (Obs-01-12-2010) “In order to carry out the tasks they
chose, students did research by using textbooks and source books”. In general, it is seen that the activities carried
out on different subjects related to each layer in the applications, and the applications that motivated the students
to do research were useful in this respect.

One of the sub-themes related to the useful aspects of the multiple intelligences theory-assisted layered

curriculum was ‘active participation in the lessons’. One of the students, (S9-K/I) who indicated that the multiple
intelligences theory-assisted layered curriculum was effective in ensuring the active participation of the students
in the lesson stated that “...7t may have been beneficial. In the past, I did not participate in the lessons very much;
thanks to these activities my participation in the course increased, I had the chance to express myself more easily”.
The necessity of selecting and performing the activities in each layer enabled the students to spend more active
time in the classroom environment.
One of the sub-themes related to the useful aspects of the use of a multiple intelligences theory-assisted layered
curriculum was to ‘increase in interest’. The course teacher with his statement that “It is seen that the interest of
the students increased in the lower layers where activities were easier to do and in the higher layers where more
difficult tasks were involved” indicated that students’ interest in the lessons increased with the activities in the
application.
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Activity selection criteria of the students when applying the multiple intelligences theory-assisted layered
curriculum

The most important feature of the layered curriculum is that students are able to select the activities that should
be done in order to proceed from one layer to another. Students do choose the activities that they think they can
do from the given tables. During the preparation of the activities, attention was paid that they appealed to different
intelligence areas. The model related to this theme is presented in figure 2.
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Figure 2. The model related to the activity selection criteria when applying the multiple intelligences theory-
assisted layered curriculum.

As a result of the analysis on teacher, student interviews and observation notes, it was found that the sub-
themes related to the selection of activities were ‘easy’, ‘difficult’, ‘helpful for students to learn’, ‘interesting’,
‘and related to drawing’. The students, who preferred difficult activities, stated that they chose the subjects from
the activities that were outstanding and needed to be learned. A student, (S3-F/m) who indicated that she made
sure that it was difficult when choosing an activity expressed her opinion with the following statement; I tried to
make sure that it was difficult and outstanding, and so difficult that nobody would be able to do it easily”. Another
student, (S8-M/m) expressed his views as in the following ““... when choosing an activity, | made sure that |
choose the difficult subjects which thought | had to learn”. Another student (S9-F/1) expressed his views as in the
following; “I choose the difficult subjects that I had to learn”. Another student (S12-F/h) explicated her activity
selection criteria as in the following; “There were a lot of issues I didn't know about in the unit, so | chose the
difficult things | thought | had to learn from them. | thought it would be easier for me to learn the subjects if |
chose the activities related to difficult subjects”. This situation was explicated in the observation notes, (21-12-
2010) as in the following; “Students often choose activities that interest them, that they can do more easily, those
that won't take too much time. Additionally, there are students who choose activities from particularly difficult
subjects and try to be different”.

One of the students, (S1-F/h) who said that she made sure that the activities were easy said the following; “...|
made sure they were easy. | tried to choose activities that would not exhaust and force me and not take a lot of
time”. Another student, (S5-M/l) expressed himself with the following statement; “I made sure that the activity
was easy”. Another student, (S11-F/h) summed up her assessment like this; “I chose the subjects I already knew;
I chose the easy ones....” Another student (S13-M/m) stated his views with the following statement; “I made sure
that the activity was easy and is related to the subjects we learnt before”. The statement in the observation notes
(Obs-21-12-2010) “Students mostly prefer the activities that often interest them, that they can do easily and do not
take too much time to do...” was similar to the students’ views.
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The students stressed that they chose the activities that helped them learn better. One of the students, (S2-M/l)
expressed this as in the following statement; “I made sure that | chose the activities that would allow me to repeat
the poem type of subjects. | learnt better when | repeated the topics to do the activities”. Another student, (S12-
F/h) expressed her views with the following statement; “There were a lot of subjects I didn't know about in the
relevant unit, so | chose the difficult ones | had to learn from. I thought it would be easier for me to learn the topics
if I chose the activities related to difficult subjects... ” Similarly, another student, (S14-F/1) summed up her views
as in the following statement; “I chose the activities related to the subjects | was weak on, so | thought | would
learn the subjects better this way”. When all these are taken into consideration, it is possible to say that while
selecting the activities, the students made sure to choose the activities that would help them learn. It is seen that
the students who made sure that the activities were interesting while selecting them, chose the activities that they
would enjoy and would not bore them. One of the students, (S7-M/h) expressed his views as follows; “l made sure
that the activities were interesting. | thought I would be more successful in the subjects that interested me”.
Similarly, another student, (S10-F/h) explained her activity selection criteria as in the following; “l was careful
about the subjects. I tried to choose the subjects | would not to get bored and I would enjoy while studying, and
made sure that they were interesting activities . Another student, (S4-M/m) stated that he made sure that the
activity was related to drawing expressed his views with the following statement; “l made sure to choose the
activities in which | could draw. Since | like to draw pictures, | have chosen the activities such as preparing
concept maps and posters...”

The difficulty experienced in some layers in the application of the multiple intelligences theory-assisted
layered curriculum

Within the scope of the present study, it was found that the students had difficulties in some layers while the
practices were in progress. When analyzing the qualitative data, the encodings related to the problems experienced
during the applications were gathered under the main theme of the “difficult steps”. The model related to this
theme is presented in figure 3.

Q

Selecting
activity

No
difficulties

Figure 3. Model for the difficulty experienced in some steps in the application of the multiple intelligences theory-
assisted layered curriculum

It is seen that the layers with the highest difficulty during the implementation of the multiple intelligences theory-
assisted layered curriculum are listed as ‘writing story’, ‘writing essay’, ‘writing poem’, ‘solving test’, ‘drawing
map’, and ‘selecting activity’. Some of the students stated that they did not have any difficulty at any step in
applying the multiple intelligences theory-assisted layered curriculum.
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During the applications, one of the sub-themes related to the difficult steps was ‘writing story’. The students who
indicated that they had difficulty in writing a story stated that they had difficulty in the selection of the subject and
felt the need to do research in the writing stage. One of the students, S3-F/m., who indicated that she had difficulty
in this step explicated why she had difficulty saying “I had the most difficulty in the A Layer. | had a hard time in
writing stories and poems. I've had a hard time in choosing subjects when writing stories and poems”. Another
student, (S4-M/m) stated that “I had a hard time in Layer? A. | had trouble writing the story. | had to do research
to write a story about the Ottoman period”. Another student, (S11-F/h) summed up her views with the following
statement; “l had a hard time in the step of writing stories”. Another student, (S13-M/m) expressed her views as
follows; “I had most difficulty in the B Layer. We were asked to write a story. | had a hard time in writing a story
and essay”’. One other student, (S14-F/I) indicated the difficulty she experienced as follows; “I had the greatest
difficulty in Layer A. | had some difficulty in concentrating on my story”.

One of the students, (S1-F/h) who indicated that she had most difficulty in writing an essay explicated her
views with the following statement “I had some difficulty in writing an essay in the A Layer. It is because | also
have a difficulty in writing essays in other courses. | have a difficulty in concentrating and organizing my
thoughts”. Another student, (S13-M/m) expressed his views as follows; “I had most difficulty in the B Layer. We
were asked to write a story. | had a hard time in writing an essay”. When the observation notes related to the
layers in which difficulties were experienced in the application of multiple intelligences theory-assisted layered
curriculum are examined, it is apparently observed that the students had difficulty in performing the activities in
the upper layers. In the observation notes, (Obs-21-12-2010) it was explicated with the following statement;
“During the practice sessions, students had difficulties in performing activities in higher layers such as essay
writing rather than the activities in the lower layers”.

One of the sub-themes that was regarded difficult during the applications was the “writing poem” activity.
While one student, (S3-F/m) who indicated that she had difficulty in writing poem said that “I had the hardest
time in the A Layer. | had a hard time writing stories and poems. I've had difficulty in choosing stories when
writing stories and poems”, another student, (S6.F/m) explicated as follows emphasizing similar points; “...| had
difficulty in the A Layer. | had a hard time in writing poem. I'm not good at writing poems and stories; I've had a
hard time choosing a topic”. Another student, (S9.F/l) explicated her views as follows; “I had difficulty in the A
Layer. | had a hard time especially in writing poem.” One of the students, (S2-M/l) who indicated that he had
difficulty in the “test solving” activity, expressed his views with the following statement; “l had a hard time in
solving the test in the C Layer. | had difficulty in solving some of the questions in the test”. Another student, (S10-
F/h) indicated the difficulty he had as follows; “I had a hard time in solving the test in the B Layer”.

One of the students, (S7-M/h) who stated that he had no difficulty at all in any layer in the application,
explicated his views as follows; “I had no difficulty at all in any layer, I implemented all the layers easily”.
Another student, (S8-M/m) summed up as follows; “I had no difficulty during the implementation of the activities”.
Another student, (S12-F/0) summed up her views as follows “There was no layer | had difficulty in”. One student,
(S5-M/l) who indicated that he had difficulty in the “drawing map” activity, expressed his views as follows; “I
had a hard time the most in the C Layer in the stage of drawing a map”.

In the application of the multiple intelligences theory-assisted layered curriculum, one of the sub-themes related
to the difficult steps was identified as “selecting activity”. The teacher stated that the students had the greatest
difficulty in choosing activities. The course teacher expressed his views “I think that the students sometimes have
problems in choosing the appropriate activities. They have had difficulty in identifying the activities they can do
according to their abilities when selecting the activities from the lists given to them”.
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The most popular activity in the application of the multiple intelligences theory-assisted layered curriculum
It is seen that the students’ encodings related to the activities they like doing are gathered under the theme of the
‘most popular activity’. The model related to this theme is presented in figure 4.
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Figure 4. Model for the most liked activity in the application of the multiple intelligences theory-assisted layered
curriculum

The students were asked to select the activities from the lists given to them while the application of the multiple
intelligences theory-assisted layered curriculum was underway. The students did some of the activities from the
list of activities prepared based on different intelligence areas more willingly than others. During the applications,
it was found that the activities that students loved to do the most willingly were ‘writing poem’, ‘story writing’,
‘puzzle solving’, ‘test solving’ and ‘concept mapping’.

One of the students, who (Obs-S2-M/I) stated that he loved writing poem the most in the application of the
multiple intelligences theory-assisted layered curriculum, expressed his views as follows; “I loved writing poems”.
Another student, (S3-F/o) indicated that she liked writing poem the most with the following statement; “The
activity | liked the most was writing poem.”. Another student, (S11-F/h) expressed her views as follows; “I liked
writing poem in the A Layer; puzzle solving in the C Layer”. Similarly, another student, (S12-F/h) expressed her
views as follows; “I liked writing poem in the A Layer”. Another student, (S13-M/m) expressed his views as
follows; “I loved writing poems the most”.

One student indicating that her most favorite activity was writing a story, stated that she did research in order
to write a story and that it was beneficial to her for learning the subjects. One of the students, (S14-F/I) who liked
the story writing activity, explained her reasons as follows; “The activity | liked the most was the story writing.
While writing a story, I did a lot of research for it, therefore, I learnt many things”.

One of the students, (S4-M/m) indicating that his most favorite activity was solving puzzles, expressed his
views as follows; “I liked the puzzle solving activity in the C Layer; I liked it a lot when answering the questions |
knew; I did research on the questions I did not now”. Another student (S7-M/h) expressed his views as follows;
“I loved solving puzzles about Crusades”. While one student, (S8-M/m) expressed his views with the statement “I
enjoyed solving puzzles very much”, another student, similarly, (11-K/h) expressed her views as follows; “I liked
writing poem in the A Layer, puzzle solving in the C Layer very much”. One statement in the observation notes
also seemed to support the fact that solving puzzles was one of the activities that students enjoyed doing the most.
In the observation notes, (Obs-21-12-2010) the statement that ““...Although the students did not know the
questions, they enjoyed puzzle-solving activity the most” supported the statements of the students.
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One of the students, (S1-F/h) who indicated that the activity she liked the most was doing tests, expressed her
views with the following statement “I enjoyed doing tests. | think it will be useful for my exams as well”, another
student, (S6.F/m) expresses her views in a similar way, saying; “I enjoyed doing tests the most”.

Other courses in which the multiple intelligences theory-assisted layered curriculum can be applied

The students stated that the multiple intelligences theory-assisted layered curriculum can be applied in other
courses as well. The model related to this theme is presented in Figure 5.
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Figure 5. Model for the other courses in which the multiple intelligences theory-assisted layered curriculum can
be applied

Considering the assessments of the students, the courses in which the multiple intelligences theory-assisted
layered curriculum can be applied are listed as; ‘Science and Technology’, ‘Mathematics’, ‘Turkish’, ‘English’,
and ‘Religious Culture and Ethics’. The students who stated that the multiple intelligences theory-assisted layered
curriculum could be applied in the Science and Technology course, emphasized that the course could be learned
more easily this way and could be a lot of fun. One of the students, (S1-F/h) emphasized that the course would be
a lot of fun saying “Science and Technology and Mathematics; | am not very successful in these courses. I could
be more successful if the layered curriculum was applied in these courses as well”. Similarly, another student,
(S5-M/1) summed up his views with the following statement; “The program could be applied in the Science and
Technology and Religious Culture and Ethics courses. The course could be a lot of fun”. One other student, S10-
F/i., expressed her views with the following statement; “l wish the program was applied in the Science and
Technology course. The Science and Technology would be a lot of fun”. While one student, (S3-F/m) stated that
the course would be easier for her to follow with the following statement; “The program could be applied in the
Science and Technology course. It’s because I do not understand anything in this course”, another student, (S2-
M/l) emphasized that “It could be applied in the Science and Technology course. It may make it easier for the
student to understand and follow this course”. One another student, on the other hand, (S4-M/m) expressed her
views as follows; “...the Science and Technology course. It may make it easier for us to understand this course.
Another student, (S7-M/h) expressed his views as follows “It could be applied in the Science and Technology and
Mathematics courses”. The students, who stated that the multiple intelligences theory-assisted layered curriculum
could be applied in the Mathematics course, indicated that this course could be understood more easily and
students’ achievement levels would increase. One of the students, (S8-M/m) emphasized the fact that the
application of the program made the learning of the courses easier saying “It could be applied in Mathematics
course. It’s because I am not very successful in this course and I have difficulty in understanding the subjects”.
Another student, similarly, (S11-F/h) “Science and Technology and Mathematics courses; | have difficulty in
understanding these courses. If the layered curriculum is applied, I think I will be able to understand and follow
these courses more easily”.
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While one of the students, (S6.F/m) who thought that the multiple intelligences theory-assisted layered
curriculum could be applied in the Turkish Language course, stated that the program could be applied in the
Turkish course as well saying “It could be applied in the Turkish course”, another student, (S14-F/I) stated that
the courses would be a lot of fun with the statement; “l wish the program was applied in the Turkish and
Mathematics courses. These courses would be a lot of fun”. One of the courses in which the multiple intelligences
theory-assisted layered curriculum can be applied is the Religious Culture and Ethics course. The student, (S5-
M/I) who expressed his views on this issue indicated that the courses would be more enjoyable; “It could be applied
in the Science and Technology course and Religion and Ethics courses. The courses could much more fun”.

Findings related to different aspects of the multiple intelligences theory-assisted layered curriculum from
the traditional method

When the findings were examined, it was seen that there were different student and teacher views on the
different aspects of the multiple intelligences theory-assisted layered curriculum from the traditional method.
Considering this situation, the main theme of ‘the difference from the traditional method” was formed. The model
related to this theme is presented in figure 6.
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Figure 6. The model related to the different aspects of the multiple intelligences theory-assisted layered curriculum
from the traditional method

As a result of the interviews carried out with the students and teachers, it was seen that sub-themes such as
‘doing activities’, ‘being student-centered’, ‘facilitating learning’ and ‘opportunity for repetition” were formed
related to different aspects of layered curriculum practices from the traditional method. One of the sub-themes
related to the different aspects of the multiple intelligences theory-assisted layered curriculum from the traditional
method was “doing activities”. One of the students, (S1-F/h) who expressed her views related to this issue
explicated her position saying; “.../t was different. Under normal circumstances, we do not do any activities in the
lesson; we do not do tests or solve puzzles related to the relevant subject; in this sense, I think it is different”.
Another student, (S4-M/m) emphasized the different aspects of the application as follows; “In the traditional
method, the course teachers would simply lecture the subject; in this method, we did activities within the subject
and had the chance for revision”. While one another student, (S10-F/h) expressed her views with the statement
“After the course teacher lectured the subject, he did not do much (in terms of activities) apart from using the
course book. Through the activities, we had revision; also it was a lot of fun to select activities from the table and
do them”, another student, similarly, (S14-F/I) indicated that they did more activities with the new method and this
helped them to learn better as follows; “Previously, we would just move onto the following subject after reading
the previous one; with this method, we did much more activities; | learnt much more this way”.

The students, who thought that the important difference of the multiple intelligences theory-assisted layered
curriculum was that it was student-centered, indicated that especially the fact that the selection of activities by the
student helped the students to have more say in the course. One of the students, (S3-F/m) emphasized the fact that
the activities were selected by the students themselves “Our teacher selected the activities we would do before; in
this method, we were able to select the activities ourselves. We could have a lot of mistakes without knowing the
subject, but after learning the subject, we found that we had fewer mistakes”’. Another student, (S7-M/h) saying
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that “The students are more relaxed; they act on their own ideas; they can express themselves and speak out
without waiting for the course teacher to allow them to speak”, he indicated that they were able to express
themselves more comfortably during the practices. Similarly, another student, (S11-F/h) expressed her views as
follows; “In the other (traditional) method, the teacher constantly explained (lectured); we only spoke when we
were asked to answer, but in layered curriculum method, we prepared and taught the subject from what we know,
what we remember and the information we have received from the books. This helped us to understand the subjects
better”. The findings obtained from the interview with the course teacher also support this state of affairs. The
course teacher expressed his views as follows; “...this stops the students to be the mere recipients of knowledge
and information and enables them to generate it; this, eventually, boosts students’ self-confidence”.

One of the students, (S2-M/l) who emphasized the ‘facilitating learning’ aspect of the multiple intelligences
theory-assisted layered curriculum, expressed his views as follows; “This method helped me to understand the
subjects better. | learned better with the activities, I was not bored ”. Another student, (S5-M/I) expressed his views
as follows; “This method helped me to understand the subjects better”. Another student, (S9-F/I) emphasized that
she learnt the subject she had difficulty with previously better through this method. “I had difficulty in learning
the subjects about history. Afterwards, when we started to cover the subjects with the layered curriculum method
via the activities, this facilitated my learning”’. Another student, (S12-F/h) expressed her views as follows; “What
we always did in the class was to read the relevant subjects from the course book; but we utilized different sources
this time; I think I have learnt much more this way”. Students who emphasized the sub-theme of “the opportunity
for repetition” in relation to the different aspects of the multiple intelligences theory-assisted layered curriculum
indicated that they remembered the relevant knowledge more easily. While one of the students, (S8-M/m) stated
that he had more chances to revise the subject with the layered curriculum method, expressed his views as follows;
“In the traditional method, we would forget the knowledge we had learned after a while, but in this method, we
remembered the subjects during the exams more easily because we had the opportunity to repeat the subject
through activities ”, another student, similarly, (S13-M/m) expressed his views as follows; “Previously | would
only read the relevant subject once and | would move on to the next one; we had a chance for repetition with the
layered curriculum method; we were able to remember the subjects more easily this way”. One another student,
(S6.F/m) emphasized that the activities made the lesson more enjoyable as follows; “Having lessons via the
layered curriculum method was much more fun than the good old traditional method. We had more opportunities
to do activities; we solved puzzles related to the subject”.

Discussion and Conclusion

This study aimed to determine students’ and teacher’s opinions about the effectiveness of multiple intelligences
theory supported layered curriculum. To do that, 14 students and the Social Studies teacher were interviewed. The
useful aspects of the multiple intelligences theory-assisted layered curriculum were identified as ‘helping students
to learn’, ‘repetition’, ‘motivating to do research’, ‘active participation in the lesson’, and ‘increasing students’
interest’ by students. Similarly, in Biger’s (2011) study, the contributions of the multiple intelligences theory-
assisted layered curriculum were listed as increasing students’ course success, facilitating the learning, enabling
the permanence of knowledge, increasing students’ vocabulary, and repetition. In another study carried out by
Yilmaz and Giiltekin (2013), on the other hand, it was concluded that the activities carried out with the layered
curriculum facilitated students’ learning. Yilmaz (2010) stated that with the layered curriculum, students’ ability
to make summary improved and the students had an opportunity to improve some of their skills and abilities that
they were not aware of. In the study carried out by Duman and Ozgelik (2017), it was concluded that the
applications related to the layered curriculum increased the interest of the students towards the course. Iliman and
Evin Gencel (2018) concluded that layered curriculum had positive contributions such as permanency of learning
and being intriguing. According to Akran Kog¢ (2018), with layered curriculum program, the students undertake
responsibility, use their creativity and assess things critically. During the applications, it was concluded that the
students tried to participate the courses effectively and exerted efforts to carry out the assigned tasks. In a study
by Basbay (2006), it was concluded that the layered curriculum increased the learners’ desire to be in a learning
environment and made learning enjoyable.

When they selected the activities, the students made sure that the activities were ‘difficult’, ‘easy’, ‘helpful for
students to learn’, ‘interesting’, and ‘related to drawing’. In general, they chose to do activities that were
appropriate for their areas of interest. In parallel with the current study, Durusoy (2012) concluded that the students
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chose activities in line with their own abilities and those that they could do more easily. Yilmaz (2010) found that
the students preferred informative, entertaining, feasible and non-boring activities in their selection of activities.
In the study conducted by Yildirim (2016), it was found that when selecting the activities, the students made sure
that the activities had the features such as being easy, difficult, enjoyable and challenging.

In the process of implementation of the multiple intelligences theory-assisted layered curriculum, it was
revealed that the students had difficulties in the steps of ‘writing story’, ‘writing essay’, ‘writing poem’, ‘solving
test’, ‘drawing map’, and ‘selecting activity’. Considering the layers in which the students experienced difficulties
during the applications, it was seen that they had difficulty in doing activities in the higher layers in general. There
were also some students who stated that they did not have difficulty during the applications. In Gémleksiz and
Oner’s study (2013), students similarly stated that they had difficulties in choosing the activities. Y1lmaz (2010)
concluded that students experienced difficulties in writing essays and creating concept maps. The students also
emphasized that they had problems in reaching the resources and making the related activities. Durusoy (2012)
stated that some of the students had difficulties in performing the activities and found the process exhausting.

During the applications, the students enjoyed the activities such as ‘writing poem’, ‘story writing’, ‘puzzle
solving’, ‘test solving’ and ‘concept mapping’ students stated that they liked doing the activities that were in line
with their areas of interest. Biger (2011) indicated that students liked the activities such as writing a paragraph,
preparing for a test, conducting an interview, preparing a flashcard, writing poems or stories, drawing pictures,
making a TV program and making a presentation.

Other courses in which the multiple intelligences-assisted layered curriculum could be applied were listed as
‘Science and Technology’, ‘Mathematics’, ‘Turkish’, ‘English’, and ‘Religious Culture and Ethics’. The students
generally indicated that the applications related to this layered curriculum could be applied in the courses that they
thought were difficult, so they could learn more easily and the courses could be more enjoyable. In the study of
Gomleksiz and Biger (2012), in support of the present study, the students would wish the layered curriculum to be
applied in the courses in which they had difficulties. Yilmaz (2010) stated in his/her study that the layered
curriculum could be applied in the Turkish and Mathematics courses.

Another result obtained in relation to the application process of the multiple intelligences-assisted layered
curriculum was related to the difference between the layered curriculum and the traditional method. The different
aspects of the layered curriculum were ‘doing activities’, ‘being student-centered’, ‘facilitating learning’, and
‘opportunity for repetition’. The students stated that they had the opportunity to do activities during the application
of the program and that they performed many more tasks in the classroom. In the study of Yilmaz (2010), it was
observed that the fact that the layered curriculum contributed to the active participation of the students was
emphasized. In the study conducted by Onel and Derya Dasc1 (2018), prospective teachers stated that the course
became more enjoyable with the applications related to the layered curriculum. In Yildiz’s study (2018), it was
emphasized that layered curriculum enabled students to participate in the course more actively. Following
recommendations are offered based on the results of the current study:

1. The appropriate materials needed for the multiple intelligences-assisted layered curriculum to be
implemented in a classroom environment should be provided if we use this approach of course.

2. In this study, the layered curriculum was implemented with the assistance of the multiple intelligences
theory. The Layered Curriculum can be applied by the combination of different learning approaches
(Cooperative Learning, Problem Based Learning).

3. The activities related to the multiple intelligences-assisted layered curriculum can be performed in a
computer environment in an intelligent classroom environment.

4. Additional quantitative and qualitative studies in which the multiple intelligences-assisted layered
curriculum is implemented at different grade levels and in different courses can be carried out.
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Introduction

Age average of world population increases day by day. According to the report of Elderly in Statistics (2018)
by Turkish Statistical Institute [TUIK], United States of America Bureau of Population, based on International
Database, indicates that 9,1% of world population was consisted by elderly population in 2018. When the countries
having the highest rate of elderly population, Turkey comes in 66" among 167 countries and her elderly population
rate is 8.8 in 2018. Again in the same report, this rate is expected to exceed 15% within approximately twenty
years. As age average gets older, possibilities of the individuals in this age group to encounter problems in daily-
life works and operations such as education, health services, transportation, banking etc. increase as well (Lee &
Coughlin, 2015). Digital technologies’ potential of enabling opportunities against these problems are observed to
be high. However, it is observed that the individuals in middle-age and elderly periods experience much more fear
and anxiety in use of digital technologies (Barnard, Bradley, Hodgson, & Lloyd, 2013). In relation with this status,
Peek et al. (2016) attracts attention to the fact that individuals in this period experience problems about acceptance
of technology. Though, Ekici-Giimiis (2016) indicate that information technologies make life easier for individuals
at all age levels, but they provide solutions for needs of the individuals in middle-age and elderly periods in many
areas such as health, personal care and socialization. However, it is stated that studies in the literature generally
do not focus too much on the technology usage status of the individuals in this age period and even the individuals
in this age period are particularly excluded from the platforms in relation with the use of information technologies
(Jin, Kim, & Baumgartner, 2019; Kalinkara & Sari, 2018). In this context, examination of use of information
technologies and social media usage of individuals in middle-age and elderly periods, defined by Clarke (1998),
is observed to be necessary.

According to Ozsungur and Hazer (2018), during middle-age and elderly periods in which people are under
biological and chemical effects in time and experience change, individuals need whole lot more technological
devices which will assist them in their daily activities, enable them to perform banking transactions, to get social
and psychological support, to have reminder of medicine use and other daily activities and to be more activate
them in terms of socialites. This situation also affected middle adults’ and elderly people’s attitudes of technology
usage, acceptances of technology and usage behaviors (Ozkan & Purutguoglu, 2010). In addition, information
technologies and social media environments are tools that adults can utilize to participate in informal learning (Jin,
Kim, & Baumgartner, 2019). In this context, research of usage statuses of these technologies by the individuals
taking part in this period will provide important clues with regard to lifelong learning.

According to Evens, Franz, Judges, Beermann and Baecker (2019), mid-adults and elderly individuals are
psychologically (e.g. social isolation and loneliness) more defenseless. As the root cause of the status, such
situations as decrease of mid-adults’ and elderly individuals’ social circles, decrease in their interactions, health
status, physical activity efficacy are indicated. Furthermore, these psychological problems may affect life quality
of the individuals in this age groups. Digital technologies may act as a solution in order that mid-adults and elderly
individuals are less affected from the psychological problems which may stem from the development period they
take part in. Thus, digital technologies may present opportunities and conveniences in order that the individuals
having decreased mobility skill construct new social interactions. Within this context, this research will contribute
to the literature because of the fact that it researched mid-adults’ and elderly individuals’ usage statuses of social
media environments which provide further access to digital technology and particularly social interaction.

Importance and Aim of the Research

Today increase of life span and population of mid-adults and elderly in Turkey and even in whole world
indicates that this age group is needed to be focused on (Y1ildirim-Becerikli, 2013). According to the report of Pew
Research Center (2018), nearly half (46%) of elderly adults taking part in general population have possession of
smart-phone, internet and broadband at home, and their usage rates demonstrated increase. Again, according to
report of Pew Research Center (2018), 34% of elderly adults in USA uses social networking sites and intensity of
social media use of these users increased. This age group’s current statuses of technology usage reveals that further
studies are needed to be conducted in order to understand these individuals’ motivation to use technology, contexts
in which technology used and not used, obstacles and opportunities. Improper evaluation of digital technology
usage needs and usage potentials of the individuals in this age group may prevent obtaining potential benefits
which will be able to be provided from a large demographic group. Therefore, it is observed that increasing the
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number of the researches on digital technology usage of the groups composed by mid-adults and elderly individuals
having different demographic characteristics is important. On the other hand, as the world population gets older,
adults in this age group will constitute an important part among current and potential users of digital technology.
From this point forth, understanding mid-adults’ and elderly individuals’ status of internet use and how their usage
develops may be guiding in terms of how to best support digital technology usage in this age group.

In this study, examination of social media usage of the adults over the age of 50 is aimed. In accordance with
this purpose, replies were sought for following questions.

»  How is the usage status of information technologies among adults over the age of 50?

e Internet Usage Experience
e Daily Internet Usage Time
e Tools used in Internet access and usage frequency of these tools
e  Frequency of Access to Social Networking Sites
e Level of competence in using social networks
e Usage aim of social networks
»  How are the social media usage levels of adults over the age of 50?

» Do the social media usage levels of adults over the age of 50 differ based on gender, age, educational level
and working status?

«  What are the opinions of the adults over the age of 50 about the reasons for using/not using social media?
Method

This research in which determination of social media usage statuses of the individuals over the age of 50 was
conducted through mixed method in which qualitative and quantitative research designs were utilized together.
Mixed method is a method in which qualitative and quantitative data were collected synchronously or respectively
and analyzed in an integrated way (Onwuegbuzie & Johnson, 2006). In this research, among the mixed method
designs, sequential descriptive design was utilized. This design is a design in which at first qualitative data and
later quantitative data were collected and analyzed (Creswell & Clark, 2008). In this study, a screening study was
conducted to determine the social media usage statuses of individuals over the age of 50. Interviews were
conducted to gather in-depth information about participants’ reasons for social media use. 86% of the participants
voluntarily attended to the interview.

Study Group

The participants of this study consist of 98 adults over the age of 50 living in Bartin province. The
characteristics of the participants are presented in Table 1. In the research, the data of the participants were listed
from young to old in accordance with their age and coded as K1, K2, K98.

Table 1. Demographic Characteristics of the Participants

Options f %
Gender Female 26 26.5
Male 72 735
Age 50-55 Years 42 42.9
56-60 Years 19 19.4
61-65 Years 20 20.4
66-70 Years 12 12.2
71 Years and older 5 5.1
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Level of Education Iliterate 2 2.0
Primary school 22 22.4
Middle School 8 8.2
High school 21 21.4
Graduate 40 40.8
Postgraduate 5 5.2

Profession Retired 33 33.7
Worker 5 51
Military personal 10 10.2
Housewife 10 10.2
Officer 15 153
Teacher 19 19.4
Other 6 6.1

Service Year Not Working or Retired 45 45.9
0-25 years 7 7.1
26-30 years 20 20.5
31 years and over 26 26.5

* Other: Engineer, Driver / Taxi Driver, Tradesman, Electrical Technician, Cook, Certified Public Accountant,
Foreign Trade Expert, Veterinary, Manager.

According to Table 1, 26.5% of the participants are women and 73.5% are men. The ages of the participants
range from 50 to 86 years. The average age of the participants is 59.08 (SD = 7.52). 2% of the participants is
illiterate, 22.4% has primary school degree, 8.2% has middle school degree, 21.4% has high school degree, 40.8%
has graduate degree and 5.2% has postgraduate. While 33.7% of the participants is retired, 12.2% does not work;
54.1% works actively. The average year of service of the working participants is 30.19 years.

Data Collection Tools
Self-description form, a scale and semi-structured interview form were used as data collection tools.

Self-description form: This form was developed by the researchers. The form consists of two parts. In the first
part, there are 5 items aiming to collect demographic, personal and professional information. The second part
consists of 2 items related to usage statuses of information technologies and social media of individuals over the
age of 50. In the development of this form, opinions of two experts in the field of Computer and Instructional
Technologies were consulted and experts confirmed use of the items without any change.

Social Media Use Scale: This scale was originally developed by Jenkins-Guarnieri, Wright and Johnson
(2013). The scale was adapted to Turkish by Akin, Ozbay and Baykurt (2015). This scale consists of 10 items and
two factors. The sub-dimensions of the scale were social integration and emotional attachment and integration
with social routines. In this six-Likert type scale, scoring varies between “Strongly Disagree (1)” and “Strongly
Agree (6)”. In this study, it is 0.88 for the whole scale.

Semi-structured Interview Form: In this data collection tool developed by the researchers, as the purpose of
the study two questions were asked to the participants. In order to ensure the validity and reliability during
development process of this data collection tool, opinions of 2 field experts were consulted and accordingly the
data collection tool was arranged in terms of narration.
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Data Collection and Analysis

Data were collected in face-to-face environment through printed form. Then, the data in the printed forms were
transferred to computer environment. Data were collected anonymously and only the participant code (K1, K2...
.K97, K98) was given to the participants.

Descriptive analysis, non-parametric tests and content analysis were used for data analysis. Mann Whitney U,
Kruskal Wallis H test and descriptive statistics were used in the analysis of quantitative data. Before the analysis;
normality, kurtosis, skewness coefficients and homogeneity of the data were examined and non-parametric tests
were decided to be used. In the analysis of qualitative data, content analysis method was used. The data collected
through interview forms were examined under themes and codes.

Research Ethics

In this study, it has been complied with ethical principles. Ethics committee approval was obtained for the
study. Ethical committee approval information (committee name= Bartin Universitesi Sosyal ve Beseri Bilimler
Etik Kurulu, date= 12/02/2020 and number= 2020-12).

Findings

Findings are presented in accordance with the presentation order of research questions.
Findings on the First Sub-question

In the research, the first sub-question was determined as “How is the usage statuses of information technologies
among adults over the age of 50?”. Table 2 presents the arithmetic averages and standard deviations related to the
usage statuses of information technologies in adults over the age 50 and Table 3 and Table 4 present descriptive
findings on the use of social media

Table 2. Usage Status of Information Technologies of the Adults Over the Age of 50

Usage Status of Information Technologies X SD
Internet Usage Experience (in years) 9.56 7.33
Daily Internet Usage Time (in hours) 2.80 3.12
Tools Used for Internet access and Desktop Computer 2.40 1.58
Frequency of Use Laptop (All kinds of portable 1.87 1.29
computers)
Tablet 1.28 0.76
Smart-phone 3.87 1.64
Other 1.06 0.35

According to Table 2, participants' Internet use experience is approximately 9.5 years. Daily internet usage of
the participants is approximately 3 hours. In addition, it is observed that the most frequently used tools for the
Internet access by the participants were smart phones and this was followed by desktop computers, laptops, tablets
and other devices.
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Table 3. Social Media Usage Status of Adults Over the Age of 50

Social Media Usage Status f %

Access Frequency to Social 1 don't use social networks. 31 31.6

Networking Sites Several times a week 8 8.2
Once a day 19 194
Several times a day 40 40.8

Level of competence in using social 1'm not competent. 27 27.6

networking sites I’m partly competent. 13 13.3
I'm intermediately competent. 27 27.6
| am competent. 22 22.4
I am fully competent. 9 9.2

According to Table 3, 40.8% of the participant’s access to social media environments several times a day. Data
on the level of competence in using social networking sites demonstrate that 27.6% of the participants replied as
“I am not competent at all” and again 27.6% replied as “I am intermediately competent”. When Table 4 is
examined, it is observed that participants use social media environments mostly for personal (for daily works &
communication) purposes and this is followed by educational and professional use.

Table 4. Social Media Usage Purposes of Adults Over the Age of 50

Options X SD
Usage Frequency of social networking Personal (for  daily works & 292 1.56
sites based on usage purpose communication)

Professional 2.20 1.39

Educational 2.27 1.39

Findings on the Second Sub-Question

In the research, the second sub-question was determined as “How are social media usage levels of the adults
over the age of 50?”. Table 5 presents arithmetic averages and standard deviations of the scores of the items and
scale dimensions of social media use scale of adults over the age of 50.

Table 5. Social Media Usage Levels of the Adults Over the Age of 50

Items and Dimensions k X Y/k SD
Social integration and emotional attachment scale 6 12.09 2.02 7.45
Integration with social routines scale 4 11.29 2.82 4.33
Scale total 10 2338 234 10.89

*k= item numbers

According to Table 5, average scores of social media usage levels of the adults over the age of 50 are 23.38 (SD
=10.89). The average score obtained from the social integration and emotional attachment subscale is 12.09 (SD
= 7.45), whereas the total score for the integration with social routines subscale is 11.29 (SD = 4.33). For
interpretation of reached scores’ levels, the intervals which were determined in Likert structure of the scale were
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taken into consideration. Dimension scores of the participants’ social media use for social integration and
emotional attachment purposes are at low level (Y/k:2.02). Dimension scores of the participants’ social media
use for integration with social routines are at intermediate level (Y/k:2.82). The scores reached for the general
of the scale are at low level as well (Y/k:2.34).

Findings on the Third Sub-Question

The third sub-question in the research was determined as “Do the social media usage levels of the adults over
the age of 50 differ based on their gender, age, educational level and working status?”. In Table 6, Table 7, Table
8 and Table 9; Mann Whitney U and Krusal Wallis H test results related to differentiation of social media usage
of the adults over the age of 50 based on various variables are presented.

Table 6. Results of Mann Whitney U Test on Distribution of Social Media Usage Scores of the Adults Over the
Age of 50

Variables Gender n Mean Rank Sum of Rank U p
Female 26 45.92 1194.00

Use of Social Media 843.00 450
Male 72 50.79 3657.00

According to Table 6, it was determined that there was not statistically meaningful difference in the social
media usage of the participants depending on their gender (U = 843.00, p> .05). Although there is not a meaningful
difference, when ranks average of the groups were taken into consideration, it was observed that social media
usage levels of men are higher than women.

Table 7. Results of Mann Whitney U Test on Distribution of Social Media Usage Scores of the Adults Over
the Age 50 Based on Age Groups

Variables Age Groups n Mean Rank Sum of Rank U p
50-64 Years 78 52.32 4081.00

Use of Social Media 560.00 .049
65 Years and older 20 38.50 770.00

According to Table 7, there is a statistically meaningful difference in social media usage of the participants
based on their age groups (U = 560.00, p <.05). When Mean Ranks of the groups are taken into consideration, it
is observed that the social media usage level of the individuals from the age group of 50-64 is higher compared to
the individuals aged 65 years and older.

Table 8. Results of Mann Whitney U Test on Distribution of Social Media Usage Scores of the Adults Over
the Age of 50 Based on Work Status

Variables Working n Mean Rank Sum of Rank U p
Status
Actively not o 41 04 1887.00
working
Use of Social Media Activel 852.00 0.014
ctively
Working 53 55.92 2963.00

According to Table 8, there is a statistically meaningful difference in social media usage of the participants
based on their working statuses (U = 852.00, p <.05). When trunk averages of the groups are taken into
consideration, it is observed that social media usage level of the actively working participants is higher compared
to actively not working participants.
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Table 9. Results of Kruskal Wallis H Test on Distribution of Social Media Usage Scores of the Adults Over
the Age 50 Based on Educational Level

Variables Educational n Mean Rank df X? p
Levels
Illiterate + Primary 24 33.48
School
Middle School 8 26.81

Use of Social Media High School 91 5205 4 17.32 0.002
Graduate 40 58.58
Postgraduate 5 53.80

According to Table 9, there is a statistically meaningful difference in the social media usage of the participants
based on their educational level (X? = 17.32, p <.05). When Mean Ranks of the groups are taken into consideration,
it is observed that social media usage level of the graduate participants is higher compared to the groups with other
educational levels.

Findings on the Fourth Sub-Question

In the research, the fourth sub-question was determined as “What are the opinions of the adults over the age of
50 about the reasons of using/not using social media?”. In Table 10 and Table 11; themes, codes and frequencies
related to content analysis conducted to determine the reasons for social media usage of the adults over the age of
50 are presented. In addition, the number of frequencies is not identical with the number of participants because
multiple opinions are expressed during the interviews with participants.

Table 10. Opinions of the Adults Over the Age of 50 on Reasons for Using Social Media
Theme Codes

—

[EEN
N

Reasons for preferring to Following the Agenda/persons
use social networking sites Communication/Interaction

Educational purposes

Professional reasons

Sociality / Loneliness

Making life easier / Meeting individual and health needs
To keep up with technological developments

Perceiving the use of social media as a need

Ease of access to information

W w w w s~ b~ b~ 01

Games / entertainment / leisure

When opinions of the participants in Table 10 are examined; it is understood that participants often use social
media to follow the agenda/people. When the codes were examined, it is observed that the participants mostly
mentioned about communication/interaction (f = 8) and educational use (f = 5) when explaining their reasons for
using social media. Then, professional reasons (f = 4), sociality/loneliness (f = 4), making life easier/meeting
individual and health needs (f = 4), keeping up with technological developments (f = 3), perceiving social media
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use as a need (f = 3), ease of access to information (f = 3) and games / entertainment / leisure time (f = 3) were
stated respectively. Some opinions of the participants are as follows:

Quotes from Participant Opinions

K48- | wonder the events happening in my surrounding, | generally use it to get news. | want to
closely watch social events and tendencies.

K69- It eases my works and | easily and fast connect with other individuals.
K 28- I use in order to learn new subjects. | use it to share information with my teacher colleagues.

K3- I communicate via social networking accounts while making recruitment and search for the
staff through these environments.

K17- Because | am lonely, | spend my leisure time.
K19- | research on my health problems. | receive information.
K9- I use it in order not to miss out new developments.

K7- Now these sites are regarded as a need. Not having a networking account makes one feel
ashamed.

K21- | use it to have instant access to new information and to be able to make multiple shares of the
information.

K 31- For entertainment purpose, | play games to spend leisure time.
Table 11. Opinions of the Adults Over the Age of 50 Years on Reasons Not to Use Social Media
Theme Codes

Reasons not to use social Incapable (lack of technical knowledge/skills)
networking sites Thinking that it doesn't contribute / it is unnecessary
Health problems

Not interested

N N W B~ 01 T

Uncommon in the past/Not getting used to social media

When participants’ opinions in Table 11 are examined it is understood that the participants mostly prefer not
to use social media because it is generally not able to be used (lack of technical knowledge and skills). Afterwards,
it is observed that thinking it not having any contribution / unnecessary (f = 4), health problems (f = 3), lack of
interest (f = 2) and not being widespread/not getting used to (f = 2) are among the reasons for not using social
media respectively. Some opinions of the participants are as follows:

Quotes from Participant Opinions
K5- I don't understand, I'm afraid when I'm in the wrong place. There's no one to ask.

K2- Unnecessary and | don't know how to use it as well; I don't have money and the pension is also not
sufficient, | can't spend money on internet every month anyway.

K88- | cannot use due to health problems.
K65- It was not common in our time; | am not interested. I've studied it a little and it's not my interest at all.

K1- There was no such thing in the past. | can't get used to innovations.
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Discussion and Conclusion

In this study, examination of social media usage statuses of the adults over the age of 50 was aimed. Qualitative
data were also collected to determine the reasons of the individuals over the age of 50 for using social media in a
detailed way.

In this study, it was found that participants' internet usage experience was about 9.5 years, their daily internet
usage was about 3 hours and the most frequently used tool for internet access was smart phones. About half of the
participants have access to social media several times a day. Approximately two-thirds of the adults over the age
of 50 stated that their level of competence in using social networks is moderate and below. Participants mostly use
social media for personal (daily works/communication) purposes. It is observed that occupational use is the last
among the purposes of use on the other hand. According to Administration for Community Living (2018), the
proportion of the individuals aged 65 years and older in the use of mobile technologies is expected to increase to
approximately 24% within the next decade. This data means that especially mid adults and elderly adults have
more access and education opportunities than previous generations. Current research findings support this situation
as well. Moreover, experience of Internet usage and daily Internet usage of the individuals over the age of 50 have
evidential value for this support. Pew Research Center (2017, 2018) indicates that approximately half of elderly
adults have smart-phone and internet ownership, and more than one-third of them use social media environments,
such ownerships and usage rates of the environments keep increasingly moving.

In this study, it was observed that use of social media was mostly preferred for personal works and usage
competence was low and it is necessary to interpret the data about the usage period within this context. Therefore,
mobile trainings presented integratedly with social media environments can be designed in order to improve the
competencies of the adults using social media through mobile devices and to ensure the sustainability of the
learning process. In addition, implications can be done about the contribution of mobile supported social media
learning environments to the informal learning process of the adults over the age of 50.

There was not difference in the participants' social media usage statuses based on their gender. Even there is
not a statistically meaningful difference, based on their Mean Ranks it is observed that social media usage levels
of men are higher compared to women. There is a difference in the social media usage statuses of the participants
based on their age groups. Social media usage levels of the individuals in age group of 50-64 years are higher
compared to the individuals aged 65 years and elder. According to TUIK (2019) Household ICT Usage Survey
data, while Internet usage in Turkey is 42.6% in total as general usage among individuals in age group of55-64
years, Internet usage rate of men (52.2%) is higher compared to women (33.2%). Among individuals aged 65-74
years, internet usage rate is 19.8% as general usage; it is, 25.3% in men and 15.0% in women. In this study, parallel
results with the data of TUIK were found on social media usage of the individuals over the age of 50. From this
point of view, measures to fill the digital gap with regard to gender based social media usage should take place in
the policies to be developed.

There is a statistically meaningful difference in social media usage of the participants based on their working
statuses. Even there is not a statistically meaningful difference, based on their Mean Ranks social media usage
levels of the participants actively working are higher compared to ones actively not working. There is a statistically
meaningful difference in social media usage of the participants based on their educational levels. It is observed
that social media usage level of the graduate participants is higher compared to the groups with other educational
levels.

When the participant opinions were examined, it is understood that participants often use social media to follow
the agenda/people. When the codes are examined, it is observed that participants mostly mention about
communication/interaction and educational use while explaining the reasons for using social media. Moreover, in
the study conducted by Hunsaker & Hargittai (2018) with regard to literature examination, it was indicated that
such determinant variables as access, skills and usage types come to the fore front in internet usage of the elderly.
Accordingly, it was indicated that these variables are a finding demonstrating who use Internet among the elderly
individuals. From this point forth, conduct of rankings based on skills and usage types may be advised for future
studies while examining usage of digital technologies like social networking etc. by the mid adults and elderly
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individuals. On the other hand, in the meta-synthesis study conducted by Ramprasad, Tamariz, Garcia-Barcena,
Nemeth and Palacio (2019), it was emphasized that digital technologies have a significant place in lives of elderly
individuals particularly in terms of health contributions. However, in the studies conducted in Turkey, it is
observed that any statuses emerged regarding the usage in health field. In the referred study, promotion of elderly
individuals’ technology usage were advised in order to increase these individuals’ quality of life. From this point
forth, briefing applications can be attained by family health centers in order to promote mid adults' and elderly
individuals’ use of social networking sites for health purpose. It is understood that participants prefer not to use
social media mostly because of lack of technical knowledge and skills. In the supporting way of this finding,
Hunsaker & Hargittai (2018) indicated that competence levels of digital technologies’ usage are among the basic
determiners for use of the technologies like Internet by the elderly. Afterwards, it is observed that thinking it not
making any contribution/unnecessary, health problems, not attracting attention and not being widespread/not being
used in the past were among the reasons for not using social media. In the longitudinal study conducted by Szabo,
Allen, Stephens and Alpass (2018), it was emphasized that Internet usage may contribute to life quality of the
elderly individuals. However, in the referred study, it was indicated that each type of digital technology usage
cannot be regarded as positive based on usage type and perceptions of the individuals. From this point forth, it is
thought that there lie technology usage types, competencies and perceptions of participants under the data reached
through the research. Within this context, studies may be designed in future studies by taking these variables into
consideration.
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The Effect of Argumentation-Supported Problem Based Learning

Introduction

A common topic of discussion in communities is how people will develop and whether the education system
will support this development. As we enter the age of information technology, an increase in the need for quality
human power has accelerated these discussions. The failure of students to learn science issues, the understanding
that individual behaviors are not automatic reactions given to environmental stimulators, and the increasing
importance of individual differences have activated educators and directed them to search for new approaches
(Greenwood, 1999). Particularly in the second half of the twentieth century, radical changes have been lived
through regarding development and learning of information, and student-centered teaching approaches have
gained importance (Duschl & Osborne, 2002).

Educational approaches, methods, and techniques being developed by educators are applied by teachers in
various branches in their classes, and their advantages and disadvantages are determined, and findings are
discussed among educators. One of the methods being most discussed among science teachers is problem-based
learning. It is a method that was developed by medical educators who considered that more than one health problem
can occur in one person at the same time (McDonald, 2002). Later on (after the 1970s), PBL applications were
observed in areas other than health (Barrows & Myers, 1993; Boud & Feletti, 2013; Camp, 1996). After the 1980s,
the PBL method was adopted by science educators and rapidly applied the teaching of all science topics (Chin &
Chia, 2004; Dahlgren, Castensson & Dahlgren, 1998; Kelly & Finlayson, 2009; Marklin Reynolds & Hancock,
2010; Pepper, 2010; Peterson & Treagust, 1998). In these studies, where the effect of the PBL method on the
subject learning by students was investigated generally students receiving education with the new method have
been more successful than students receiving education with the traditional approach (e.g. Etherington, 2011).

Problem Based Learning (PBL)

In the classes where PBL was applied, as result of the course activities being correlated with their daily lives,
students were able to transfer the skills and knowledge that they gained as into their daily lives, and they gained
the skill to solve new problems that they confronted with. These elements have been considered a big advantage
because, in PBL classes, students are faced with a problem for the first time, they try to understand the problem,
and they question it and try to solve it (Schwartz, Webb & Mennin, 2001). They turn into independent individuals
who learn for a lifetime, and they continue to learn all through their lives (Ali, Hukamdad, Akhter & Khan, 2010).
It is a model that helps students to create the logical thinking and communication skills that are required today
(Duch, Groh &Allen, 2001). Since it is a method in which learners form their own information in an active way,
it is evaluated within context of a structured teaching approach (Ronis, 2007, p. 37). Success requires that teaching
based on experiments be organized around resolution and the investigation of complex and actual life problems
(Torp & Sage, 2002, p. 15).

With this method, it is expected that students will learn the fundamental concepts of a branch of science by
means of solving problems, applying this information in their later professional applications, and developing their
reasoning and problem-solving skills (Barrows & Tamblyn, 1980; Savery, 2006).

In the classes where PBL is applied, students have discussions among themselves to understand a problem that
is given to them by their teacher generate solutions, and find alternative solutions, and try to create an accumulation
of knowledge. Afterwards, they find an opportunity to compare their opinions with the ideas and perceptions of
their friends in other groups and to examine everyone’s opinions (Hmelo-Silver, 2004; Hmelo-Silver and Barrows,
2008). During this time, they are encouraged by their teacher to change their opinions, if the evidence requires
that. The effectiveness of PBL which has been investigated in the learning of almost every science topic, has been
applied in many studies of the teaching of chemistry such as general chemistry concepts (Groh, 2001; Donnel,
Connor & Seery, 2007; Ramstedt et al., 2016) and acid-based (Dobbs, 2008) and analytical chemistry (Larive,
2004; Yuzhi, 2003), and its effectiveness has been accepted.

Despite all these positive gains, there are important deficits of this method including students not having
sufficient information regarding the subject in the classes where PBL is applied and them thinking only about the
limited content of a subject (Banta, Black & Kline, 2000). During the PBL process, students focus only on the
problems given to them which they try to solve. If other concepts related to the subject are not within the problem
scenario and students are not expected to investigate them, the student can be deficient in this area. According to
the results of a meta-analysis of 43 pieces of experimental studies being conducted in relation to PBL in higher
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education, the negative impact of PBL on students is related to the gaining of missing information (Dochy, Segers,
Bossche & Gijbels, 2003). The disadvantage of PBL in terms of gaining missing information has also been revealed
in other studies (Albanese & Mitchell, 1993; Vernon & Blake, 1993). For students to structure all the concepts of
the subject, it is necessary for the PBL process to be organized in the proper way so as to make students feel this
deficiency. Only in this case can the learner be aware of deficiencies in resolving the problem and learn by
structuring the whole subject correctly in his or her mind. However, even though PBL may not be successful in
increasing information, PBL is quite important in aiding people in experimenting with their teaching environments
(Albanese, 2000).

Dochy, Segers, Bossche and Gijbels’s (2003) remarkable finding is that students in PBL gained slightly less
knowledge. Similarly, while students solve the specified problem as a group in the classes where PBL is applied,
they remain uninformed regarding fundamental chemistry knowledge. It can be thought that this arises from
activities such as students asserting their own ideas (making assertions) and comparing them with the opinions of
their other friends and invalidating the assertions that they consider to be incorrect. A deficiency of PBL that has
been criticized is the small group discussions are based on an argumentation approach. In PBL during the group
discussions, students are required to create valid arguments to solve the problem in the correct way and to show
the reasoning that led to their decisions. In this case, argumentation is clearly a necessary mechanism that serves
as a guide for evidence-based communication among students during the problem-solving process (Jonassen, 2011;
Walton, 2007).

In teaching methods, new applications have been tried in the classes with respect to radical changes, changing
the emphasis from the behavioral approach to a cognitive and socially structured way of thinking, a student
centered teaching process where the student is active. This requires some preliminary knowledge of the student
regarding the new particulars he or she will learn including the construction of scientific information in order to
correctly reflect this information. One of these pieces of knowledge is argumentation (Duschl & Osborne, 2002).

Widely used in argumentation is the Toulmin Model and according the model, components that form an
argument are the data, claim, warrant, backing, qualifier, and rebuttal. (Driver et al., 2000; Jiménez-Aleixandre et
al., 2000; Jiménez-Aleixandre & Pereiro-Muioz, 2005; Osborne et al., 2004). Argumentation is a reasoning
activity, the process of correlating assertions with data and thus achieving validity, strengthening assertions with
reasoning and support, and invalidating the counter assertions if there are any (Erduran & Jiménez-Aleixandre,
2008). It has been shown that when argumentation applications were applied in the science class, qualities such as
conceptual learning, achievement, attitude, critical thinking, self-confidence, self-expression, and communication
were improved (Bag & Calik, 2017; Celik & Kilig, 2014; Giiltepe & Kilig, 2015; Hefter et al., 2014; Joung, 2003;
Nussbaum and Edwards, 2011; Osborne, Erduran, Simon, and Monk, 2001; Osborne, Erduran & Simon, 2004;
Sagir & Kilig, 2012; Velez, 2008; West, 1994).

When we look at the history regarding the formation and development of cognitive concepts, we see that
scientists revealed their scientific assertions by supporting them with experimental or cognitive evidences and that
they make an effort for others to accept their assertions by convincing them. For example, Thomas Martin Lowry
and Johannes Nicolaus Bronsted both revealed their theories related to acidity and basicity as “proton theory in
relation to acid-base interactions” without knowing about the other. Although Gilbert Newton Lewis asserted his
“electronic theory related to acid-base reactions” in the same year as the theory by Bronsted-Lowry was adopted,
Lewis’ theory was not accepted, and Lewis had to wait for nearly 15 more years to convince fellow scientists and
to invalidate counter assertions (Atkins & Jones, 2009). As the students form their scientific conclusions in the
science classes where argumentation approach is applied similar to the way scientists form their own scientific
conclusions, they can achieve better and more meaningful learning (Driver et al., 1994; Driver et al., 2000; Osborne
et al., 2004) In order for students to learn scientific information in a meaningful way, they need to understand the
structure of that information and how it was formed. “Knowing” is not only being able to define what a
phenomenon is but also includes understanding its importance and its correlation to the other events. In this respect,
argument has a significant impact on education by incorporating these steps (Driver, 2000; Ford, 2008).

Although there are many studies in education literature about the applicability of an approach, method, or
technique in a particular area being taught, the impact of these studies on the factors influencing the achievement
of students (such as attitude and motivation) and bringing about a change in their accomplishment, hybrid methods
such as Argumentation Supported (AS) -PBL (where more than one method are used together) are quite new and
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limited in number. Until now, instead of being used together, argumentation and problem based learning were
made the subject of studies that compared which of them is more effective (Tiiysiiz et al., 2013) or investigating
whether argumentation skills improved when PBL was applied. In order to give meaning to mathematical ideas,
Cassel (2002) examined argumentation in a PBL environment. The research reveal that argumentation made a
contribution during the process during which students attached meaning to mathematics. Cassel stated that an
argumentation environment being correlated with PBL acted as a catalyzer in correlating and developing the
mathematical thinking of students and in giving meaning to them. In the study where the impact of the problem-
based learning method supported via computer on the argumentation skills of students were examined, the research
outcomes showed that this method had a meaningful impact on the argumentation skills of students having a
medium level of achievement (Belland, 2010). Belland, Glazewski, and Richardson (2011) asserted that the ability
of junior high school students to produce arguments based on evidence after solving the problems in a PBL
environment was insufficient, and, in order to assist in the structuring of argument based one evidence in a unit on
the Human Genome Project, they examined the impact of the usage of argumentation with computer support with
PBL. The findings showed that the argument assessment skills of student with low achievement level developed
and that students in small groups used argumentation structures to communicate and organize. According to the
findings of another study investigating the effect of argument usage of university students in philosophy education
during the PBL process on the problem solving skills and motivations of students, while the conclusion was
reached that the problem solving skills of group being executed by argumentation developed more fully, no
difference was observed in their motivations (McGhee, 2015). Ju and Choi (2018) formed a new conceptual
framework by integrating Toulmin’s argumentation model (1958) into Barrow’s (1994) HDR (Hypothetico-
Deductive Reasoning) process regarding the problem based learning process in medical education. When this
framework was applied, students developed their question asking skills. But for its effects to be seen in the long
term, they asserted that this conceptual frame needed to be continued to be applied.

Purpose of the Research

During the problem-based learning process, argumentation should be effectively used while students support
their assertions with evidence and reasoning while specifying the problem, during the process of questioning the
problem, and especially during the problem solving stage which involves examining and discussing their own
opinions and the opinions of their friends. Starting with the position that argumentation support should be provided
to eliminate disadvantage of PBL regarding missing learning and to effectively support discussion during the
application process and thus to enable meaningful conceptual learning for students. In this study, the argumentation
method was integrated into the PBL method, and the aim was to determine the effectiveness of this hybrid method.
For this purpose, the accomplishments of teacher candidates in a problem-based learning environment with
argument support, a problem-based learning environment, and a traditional learning environment were compared.

Regarding the argumentation, while students determine the problem by considering the given problem situation
during the problem based learning process, argumentation enables them to support their assertions with evidence
and reasoning, questioning the problem and especially their own examination process, and to discuss their own
opinions and the opinions of their friends during problem solving stage; thus, the process become more effective.
The utilization of argumentation was specified in the “discussion” processes in the PBL stages as being given in
the form of problem scenario, problems to be discussed, revelation of current information, determination of the
information needed, discussion of the information related to the problem, discussion of the problem, and solution
proposals and discussion as detailed in the PBL process (Barret & Naughton, 2015, pp. 45-47; Wood, 2003, pp.
328-330).

Research Question

When problem-based learning environments with argumentation support are compared to problem-based
teaching environments and traditional teaching environments, is there a difference in their influence on the
successes of science teaching candidates regarding the subjects of acids/bases and gases?
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Method
Research Design

At the faculty where the study was conducted, students taking the Scientific Laboratory Applications course
were registered as Class A, Class B, and Class C and, as it was impossible for us to change the class, in this
research, a non-equivalent (pre-test and post-test) control group design was used (Creswell, 2002, p.193).

Control Group A, Experimental Group B, and Experimental Group C were selected without random selection.
All of the groups took a pre-test and post-test. Only the experimental groups received the treatment (Creswell,
2002, p. 193).

Participants

This study was conducted with science teacher candidates in their third year at a state university in Turkey.
Distribution of numbers and gender types of students participating in the study is shown in Chart 1.

All of the teacher candidates specified in all three groups had taken chemistry courses such as general,
analytical, and organic chemistry; and educational science courses such as private teaching methods. There were
no differences between the groups with respect to the courses they had taken in previous years.

Chart 1. Distribution of numbers and gender types of students participating in the study

Groups Female Male Total
Control Group, CG 35 15 50
Experimental Group I, RG; 29 15 44
Experimental Group 11, RG; 26 20 46
Total 80 60 140

Instruments and Procedure

With the aim of investigating research problems, the Gases Academic Achievement Test (GAAT) and the
Acid-base Academic Achievement Test (ABAAT) were available. Both success tests are multiple choice test with
two stages that are prepared by researcher. In order to eliminate the obstacles related to multiple choice tests, such
as students revealing their critical opinions, students selecting the correct answer by chance even though there are
distractors composed of incorrect concepts, and students not being able to determine their self-opinions, diagnostic
tests with two stages were developed (Treagust, 1988), and they began to be used widely in physical science areas
(Garnett & Treagust, 1992; Mann & Treagust, 1998; Voska & Heikkinen, 2000).

In the research, GAAT and ABAAT tests of the research were prepared in two stages according to the three
main stages and steps as suggested by Treagust (1988), and the related literature was examined and based on the
misconceptions of the students as a result of the pilot study.

GAAT: GAAT is composed of 16 questions. While four of these questions require the students to make
drawing specifying the gas concept image structured in their minds, other questions are constituted of tests with
two stages enabling the measuring of academic knowledge levels related to the subject (the application of gas laws
for a closed system and a mobile system). In the first stage, the student must answer the question in multiple choice
form, and, in the second stage, the student must explain the reason for his or her answer in the student’s own
sentences.

In order to check the appearance, structure, and concept validity of the test, a table of questions was prepared,
which questions whether the gains of gases are measured in the test. The test examined by 5 experts in science
education; Feedback was obtained to ensure that the appearance, structure, and concept were valid. After being
edited in accordance with the formal recommendations, it was accepted as high validity. Furthermore, during the
pilot administration of the test, it was administrated to 160 students, and material analysis was conducted. After
the evaluation of data, following the elimination of three questions the differentiation level of which was found to
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be below 0.29, the average differentiation level of the remaining questions was found to be 0.47. Average difficulty
level of the test was 0.40.

ABAAT: The ABAAT is composed of 19 questions. While three of these questions are open ended to
determine the graphic reading and drawing skills of students and to specify their level of ability in determining
necessary procedures for preparing solutions, other questions are composed of tests with two stages, enabling the
measurement of academic knowledge levels related to acidity/basicity concepts (acid-base definitions, weak/strong
acidity and basicity, pH and pOH, titration, dilution). In the first stage of test, the student is asked to answer by
means of multiple choice; in the second stage, the student is asked to explain the reason for the answer with his or
her own sentences.

To control the validity of appearance, concept, and structure of the test, a table of specifications was prepared
to examine whether learning gains on the subject of acidity-basicity were measured in the test or not, and after the
test was designed, in was examined by five people being experienced in science education in accordance with the
proposals, and its validity was accepted to be high. Furthermore, it was administered to 160 people during the pilot
test application and a material analysis was completed to test its validity. As a result of the evaluation of the data
following the elimination of a question which was below 0.29 in differentiation level, the average differentiation
level of the remaining questions was found to be 0.46. The average difficulty level of test was 0.34.

The reliability of the GAAT and the ABAAT was examined by calculating KR21 and two Guttman semi-
reliance coefficients. While KR21 value was 0.73 and the Guttman coefficient value was 0.80 for the GAAT, the
KR21 value was calculated as 0.82, and the Guttman coefficient value was 0.87 for the ABAAT, and reliance was
found to be at a high level. The obtained findings showed that reliability of the tests is was high. When all the
findings were considered together, it could be stated that validity and reliance of the success tests that were
prepared was high.

Sample question for the GAAT and ABAAT are given Table 1.

Table 1: Sample question for the GAAT and ABAAT

GAAT/ Q7: A candle was placed in a glass lantern and the lid was closed. Since the candle can burn for 10 minutes in the bell-jar in
which there is a certain amount of O, and N, which of the below options is correct regarding the total pressure and partial gas pressure
present in the jar in the fifth minute?

P Total Py, Py, Explain the reason for your answer:
a) Reduces Reduces Doesn’t change
b) Reduces Reduces Increases
c) Doesn’t change Reduces Doesn’t change
d) Doesn’t change Reduces Reduces

GAAT/ Q8: In the below figure, you can see gases that are inside two steel tubes that are room temperature with two closed steel tube,
and images symbolizing molecule are given (the boiling point of both of the gases is below -250°). If you could see the molecules until
the steel tube is cooled down to — 150°C or heated up to 150°C, what kind of a distribution would you expect them to show? Please make
your drawing at the below relevant places.

Hagg) ~ Heg O Explain the reason for your answer:

-150°C 150°C

0 0

Hz He) Hzg He)
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ABAAT/ Q9: When the solutions given below in an order are added separately to a 100 mL 0,01 M KOH solution, how the initial
solution OH concentration is affected? In which of the following changes occurring in OH concentration of the solution at the start been
correctly given?

1. 100 mL of pure water
11. 100 mL 0,01 M KOH
111. 100 mL 0,01 M HCI

| Il 11 Explain the reason for your answer:

a) Doesn't change Increases Reduces

b)  Reduces Increases Reduces

¢) Increases Increases Doesn’t change

d) Increases Doesn't change Increases

e) Reduces Doesn't change Reduces
Procedure

The application process of the research is explained below as the pilot application and the main application.
Pilot Application

In order to determine beforehand the negative situations that can arise during the main application process, to
make necessary adjustments, and to enable researcher to get accustomed to the application, a pilot application has
been conducted before initiating the main application. The pilot applications was conducted one year before the
main applications with science teacher candidates being educated at the same faculty and department and the
experimental groups were formed. Since the researcher was used to the work of the control group and as he had
been working in the same department for a long time, a separate pilot application was not needed for the control
group. 85 teacher candidates in their third year of their education participated in the pilot application. The
specification of groups was made as similar as possible to the one in the actual study. The application was
conducted by a researcher over 16 course hours for a period of four weeks. At the beginning of the study, pretests
were administered to both groups, and information was given related to methods to be used during the application
process. Since the application was begun in the experimental group, the argument-supported problem-based
learning method was followed up (N=42), and problem-based learning was followed up in the control group
(N=43). By making use of the pilot study, changes were made related to the activities being used in sentences that
could not be understood by the students in the scenarios, and they were prepared for the main application. At the
end of the study, posttests were applied to both of the groups. Several study papers related to the course that were
accepted as meeting the same gains and objectives were reduced to one. Validity and reliability analyses of the
prepared scale and success tests were conducted. Not understood or misunderstood by students of the questions
were eliminated or were rearranged. By considering certain failures experienced and observed during pilot study,
necessary corrections were made, and the questions were passed on to the main application.

Research Application

Physical science teacher candidates getting their education at the Faculty of Education where this study was
conducted, as participants in two experimental groups and one control group had taken general chemistry, general
physics, and general biology courses and laboratory applications of these courses; analytical and organic chemistry
courses; general education sciences courses related to teacher education with respect to the Laboratory Application
Il course (research techniques, teaching principles and methods, etc.) and the Laboratory Applications I course.

Since the science teacher candidates were divided into three groups when they registered at the education
faculty and since they get their education as three groups in parallel, researchers did not use their initiative to
determine the groups in this study (success, gender, sociocultural features, etc.). Number and gender distributions
of the groups is given in Schedule 1. Assignment of groups was randomly made by researchers, and they were
specified as stated below:
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CG: Traditional Teaching Approach (TTA)
RG;: Problem-based Learning (PBL)
RG2: Argumentation Supporting Problem Based Learning (AS-PBL).

In all three groups, the courses were carried out by the researcher. Study was conducted with the subjects of
gases and acids/bases within the scope of the course for four hours per week for a duration of eight weeks long. In
the first week, information was given to students related to the purpose and scope of the course and the applications.
Notification of the method to be applied in the course within the same period was made only to the experimental
groups. Pretests were administered in the first week.

Instruction in the control group CG.

The context of the Laboratory Application 11 course and the application periods of subjects are specified in the
ECTS package. Since the researcher had given this course in previous years, he was accustomed to the applications.
In accordance with the context being specified in the ECTS package related to the subjects of gases and acids/bases,
researcher had gathered information from various sources, determined sub-topics, made course plans, and prepared
presentations.

After the researcher explained the subject to the students with the help of computer presentations, the teacher
candidates at CG were divided into groups of five people, and they were asked to make presentations related to
experiments that could be conducted in relation to the subject being explained, about how the subject could be
evaluated in elementary school programs, and about the incorrect comprehension of elementary school students;
and they were asked to share the information they had gathered with their friends in the class one week later.
Following student presentations, the researcher transmitted his final information related to the subject to the teacher
candidates and answered their questions. He then administered a posttest at the end of the unit. Flow chart of
courses applied to the control group are shown in Figure 1.

Three students each were chosen based on their level of success within the group (low-medium-high), and
semi-structured interviews were conducted with them about the processing of the course and student gains.

‘ Presentation of Researcher Regarding Relevant Subject

Feedback from Students Questions and Answers Related to Subject

N/

‘ Research and Presentation of Teacher Candidate Groups

‘ Application and Experiments In Elementary
Education Science Program

Common Misconceptions Seen in Elementary
Students, their Reasons and Methods of
Eliminating Them

Summary of Subject by Researcher and Answering of Questions fromTeacher Candidates

Figure 1. Course Flow Chart that was applied to control group
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Instruction in the experimental group 1 RG:

At the beginning of application, by eliminating the failures determined in the pilot applications, the final version
of the problem scenarios that were prepared by the researcher was created (applicability of experiments, student
perceptions, and similar particulars). The teacher candidates at RG; were divided into groups of four people.
Pretests were applied in the first week to the RG1 group. As per the unit program, teacher candidates first read the
problem scenario, they then developed a hypothesis, and, finally, they designed experiments to test these
hypotheses. Within course hours and during the following period, the groups completed their work, and, in the
following week, they conducted the experiments to test their hypothesis in the laboratory.

Each group discussed among themselves, shared their hypothesis and findings with the other groups, and,
finally, prepared experiment reports.

Depending on their level of success (low-medium-high), three students were determined from within the group,
and semi-structured interviews were conducted with them regarding the processing of the course and student gains.
A flow chart about how a problem scenario created for the relevant subject was carried out by the groups is
presented in Figure 2.

Presentation of Problem Scenario About The Relevant Subject

AV

Analysis of Problem Scenario by the Groups (First Week)

Determining Dependent,
Specifying the Problem Developing the Hypothesis Independent, And Control

‘ Testing Process of Hypothesis (Second Week)
Conducting the Designed Experiment
— |

5 Variables

o O

L O

° 5

T O

s 8

x X Testing Process of Hypothesis

56 Listing of Known And Unknown Factors Designing of Experiment
(8]

8o N

& &y Investigating Unknown Factors and Investigating the Designed Experiment

8 8 (Period Outside Course Time)

L @ 1 C

£ 2 N

. -

Q

T QO

o

o C
-]

Presentation and Evaluation of Data Within The Group
(Vi
‘ Interpreting the Experiment Outcome Within the Group ‘

S
‘ Interpretation of the Hypotheses Within the Group ‘

iV
General Evaluation of All Groups and Conclusion

Figure 2. Course flow chart being applied to problem-based learning experiment group
Instruction in the experimental group RG:.

Studies conducted with the group to which argumentation supporting problem-based learning (AS-PBL) was
applied were very similar to those of RG1. The only differences were that information was given about argument
development, Toulmin’s argumentation model of Toulmin, and an argumentation orientation event was conducted
for teacher candidates. Afterwards, during the activities that continued over a period of eight weeks, students
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reached outcomes and created reports for them by processing per the scenarios, and by having discussions with
their fellow group members and the whole class at each stage (in accordance with argumentation components).
The students in this group conducted argumentation activities in the form of making claims according to the
Toulmin’s argumentation model for the problem situations they faced, producing supporting reasons for their
claims, designing experiments that would prove their reasons, and suggesting a proof or rebuttal for their claims
after implementation (Figure 3). At the end of the course, data collection tools were applied as a post-test, and,
following the analysis of the obtained data, discussions were conducted with a total of nine people, composed of
three sets of three people each determined according to the score they got from the success tests from each level
(successful, intermediate, unsuccessful) about evaluation of the processing of the course and determining the
factors affecting individual development.

A flow chart about how a problem scenario created for the relevant subject was carried out by the groups when
argumentation was included is presented in Figure 3.

Presentation of Problem Scenario About Relevant Subject
‘ N

‘ Analysis of Problem Scenario by the Groups |

Groups Adding Meaning to the Scenario Listing of Known and Unknown Factors

‘ Making Claims Related hMsakin _Claimﬁ Related to the Scenario ‘
Eaias alsReldlcaioianeriaiiainiie Discussion of Claims In the Group

Scenario or Afterwards v

| . Reasonina About Claims o |
Determining the Warrant as a Group Discussing the Warrant Within the Group
—

Realizing Events Within the Scenario by Discussing Them as a Group ‘
Designing of the Experiment in Some Scenarios or Making Images Related to the Subject

N/

Elimination of Deficient Information Related to the Subject ‘

Under The Guidance of Researcher

Conducting Research Using Realizing The Experiment Sharing Information and
Books or by Means of the Bengeagned Discussing as a Group
Internet
‘ Conducting the Experiments ‘
N
‘ Questioning the Claims and Discussing Them as a Class ‘
A4

‘ Questioning the Reasonings and Discussing Them as a Class ‘

{ General Evaluation by all Groups and Conclusion |

Figure 3. Course flow chart applied to argumentation supported problem-based learning experiment group
Findings

Within the contect of research, subjects of Acids-Bases and Gases in Scientific Laboratory Applications 11
course were taught to science teacher candidates by using three different teaching methods: the traditional teaching
approach (TTA), problem-based learning (PBL), and argumentation supported problem based learning (AS-PBL).
Following the training being given, the effect of teaching method being applied on the success levels of students
was examined. Findings obtained in line with the purpose of the research are as follows.
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Gases

Within the research context, before and after experimental processing, by using the Gases Success Test
composed of 16 articles, the success levels of students related to knowledge of gases were determined. Test scoring
was done so that if students chose the correct option at the first stage, and, if they explained the reason for their
answer correctly, they got 1 point, and, if they chose the correct option at the first stage but made an incorrecdt
explanation or left the explanation part empty, they got 0 points, and, if both of them were wrong or empty, they
got 0 points. In order to be able to interpret the success scores of students more easily, scores were converted to a
system of 100 points in which each question had an equal score. Descriptive statistics related to the success levels
of students in terms of the subject of gases before and after experimental processing are given in Table 2. Rates of
students being able to explain the questions/ reasoning are given in Figure 4.

Table 2: Descriptive statistics about the success level regarding the subject of gases

Group GAAT (Pretest) GAAT (Posttest)
Min. Max. Mean S.D. Skew  Kurto Min. Max. Mean  S.D. Skew  Kurto
ness sis ness sis
TTA 0,00 69,23 21,07 13,51 0,98 2,33 15,38 84,62 52,34 16,10 0,01 -0,42
PBL 0,00 46,15 24,00 13,96 -0,36 -0,88 15,38 92,31 49,23 16,81 0,48 0,49

AS-PBL 0,00 76,92 22,38 14,25 1,59 4,22 23,08 100,00 69,41 17,28 -0,17 -0,15

Being able to explain/provide reasoning for GAAT

69,41

ECG ®=RG1 =RG2
49,23

24 9738

Pretest Posttest

CG: TTA, RG1: PBL and RG2: AS-PBL

Figure 4. Average figures related to teacher candidates being able to explain/provide reasoning for GAAT
items

In the groups for which different teaching methods were used, it was seen that the achievement levels of
students in the groups related to gases were similar before the experimental process and that there were differences
between the groups following the experimental process. In order to examine the meaningfulness of the difference
between the achievement levels of the students in terms of their knowledge of gases depending on teaching method,
first, the fulfilment of the normality and homogeneity of assumptions about variances was examined. The results

450



The Effect of Argumentation-Supported Problem Based Learning

of the Shapiro-Wilks and Levene tests conducted for this purpose verified that homogeneity was achieved and that
normal distribution was revealed. Results of the one-way ANOVA conducted to examine the meaningfulness of
the difference between achievement levels of students regarding gases as per teaching method due to the fulfillment
of required assumptions are shown in Table 3.

When the results of the one-way ANOVA were examined, the difference between the post-test scores and pre-
test scores of students were found to be meaningful for all three teaching methods. Accordingly, it can be stated
that all three teaching methods were effective in improving the accomplishment of students related to knowledge
of gases. In order to understand the effect of the experimental process better, the magnitude of the Cohen’s d
impact were calculated for the differences between the groups. The magnitude values of the Cohen’s d impact
between groups were 0.09 (small effect), 0.45 (small effect), and 0.50 (medium effect) respectively for TTA/PBL,
AS-PBL/TTA, and AS-PBL/PBL (Cohen, 1988). According to these results, AS-PBL was more effective with
respect to the other two methods.

Table 3: ANOVA results of achievement level related to knowledge of gases as per teaching method

Measurement Statistics Sum of df Mean F p Difference Cohen’s d
Squares Squares
GAAT Between 207.09 2 103.54 0.535 0.59
roups
(Pre-test) group
Within 26496.21 137 193.40
group
Total 26703.30 139
GAAT Between 10764.88 2 5382.44 19.225 0.00
groups TTA/PBL
(Post-test) 0.09
Within 38356.00 137 279.97 AS-PBL/PBL .45
group
Total 49120.88 139 ASPBL/PBL 0.50

* Positive values show that there was an increase in measured features following experimental process

The results of the dependent sample t-test being conducted to examine the meaningfulness of the difference
between post-test scores and pre-test scores on the students’ gases achievement test regarding the teaching method
being applied within scope of research is given in Table 4.

Table 4: Results of dependent sample t-test for achievement level regarding gases

Group Post-test/pre-test difference* Dependent sample t-test

Mean S.D. Cohen’s d t df Sig
TTA 31.27 17.35 0.72 12.23 49 0.00
PBL 25.23 19.72 0.63 9.05 43 0.00
AS-PBL 47.03 17.73 0.82 17.60 45 0.00

* Positive values show that there was an increase in measured features following the experimental process
*p<.01

When results of dependent sample t-test were examined, the difference between the post-test scores and the
pre-test scores of students for all three teaching methods was found to be meaningful. Accordingly, it can be stated
that all of the three teaching methods were effective in improving the accomplishment of the students related to
their knowledge of gases (p<.01 or .05). When impact magnitudes were examined, while the most effective method
for students in improving their accomplishment level was AS-PBL (0.82-big); it was followed by TTA (0.72-
medium) and PBL (0.63-medium) teaching methods. According to these results, it can be said that the AS-PBL
method is more effective than the other two methods.
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Acids/bases

Within the research context, by using an achievement test for the students before and after the experimental
process on the subject of acids/bases subject composed of 19 articles, the students’ achievement levels in terms of
their knowledge of the acids/bases subject were determined. The test scoring was so that if students chose the
correct option at the first stage and if they explained the reason for the answer correctly, they got 1 point, and if
they chose the correct option but made an incorrect explanation or left the explanation section empty, they got 0
points, and if both of them were wrong or empty, they got 0 points. In order to interpret the achievement scores of
the students more easily, scores were converted into a system of 100 where each question would have an equal
score. Descriptive statistics related to the achievement levels of students regarding the subject of acids/bases before
and after the experimental process are given in Table 5. The rates of students explaining the questions are given in
Figure 5.

Table 5: Descriptive statistics for achievement level related to acids/bases subject

Group ABAAT (Pretest) ABAAT (Posttest)
Min. Max. Mean S.D. Skew  Kurto  Min. Max. Mean S.D. Skew Kurto
ness sis ness sis
TTA 0.00 38.89 16.67 10.08 0.28 -0.38 22.22 83.33 53.62 14.40 0.28 -0.17
PBL 0,00 38.89 15.44 8.86 031 -0.03 5.56 77.78 37.67 16.28 0.46 -0.26

AS-PBL 0,00 44.44 18.06 10.59 0.41 0.42 22.22 94.44 65.91 18.19 -0.39 -0.47

Being able to explain/provide reasoning for ABAAT

= CG RG1 RG2

PRETEST POSTTEST

CG:TTA, RG1:PBL and RG2:AS-PBL
Figure 5. Average figures of teacher candidate being able to explain/provide reasoning for ABAAT items

In the groups for which different teaching methods were used, it was seen that the achievement levels of
students in the groups related to acids/bases were similar before the experimental process and that there were
differences among the groups following the experimental process. With the aim of examining the meaningfulness
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of the difference between the achievement levels of students regarding knowledge of bases/gases depending on
the teaching method, first, the fulfilment of assumptions about the normality and homogeneity of the variances
was examined. The results of the Shapiro-Wilks and Levene tests conducted for this purpose verified that
homogeneity was achieved and that normal distribution was revealed. The results of the one-way ANOVA test
conducted to examine the meaningfulness of difference between the achievement levels of the students regarding
acids/bases per teaching method due to the fulfillment of required assumptions are shown in Table 6.

When results of the one-way ANOVA test were examined, the difference between post-test scores and pre-test
scores of the students for all three teaching methods was found to be meaningful. Accordingly, the magnitude
values of the impact of Cohen’s d among the groups was 0.46 (small effect), 0.35 (small effect), and 0.63 (medium
effect) for the TTA/PBL, AS-PBL/TTA, and AS-PBL/PBL differences, respectively (Cohen, 1988). According to
these results, the AS-PBL method was more effective with respect to the other two methods.

Table 6: ANOVA results for acids/bases achievement level per teaching method

Measurement  Statistics Sum of df Mean F Sig. Difference Cohen’s d
squares squares
ABAAT Between groups 159.57 2 79.78 0.826 0.44
(Pre-test) Within groups 13235.49 137 96.61
Total 13395.06 139
ABAAT Between groups 18899.36 2 9449.68 35.421 0,00 TTA/PBL 0.46
(Posttest) Within groups 36549.28 137 266.78 AS-PBL 0.35
/PBL
Total 55448.63 139 AS-PBL 0.63
/PBL
p<.05

The results of the dependent sample t-test conducted to examine the meaningfulness of the difference between
the post-test and pre-test scores of acids/bases achievement test of students in terms of the teaching methods being
applied within the context of research are given in Table 7.

Table 7: Results of dependent sample t-test for acids/bases achievement level

Group Difference of post-test/pre-test Dependent sample t-test

Mean S.D. Cohen’s d t df Sig.
TTA 36.96 16.28 0.82 15.40 49 0.00
PBL 22.22 15.75 0.65 9.98 43 0.00
AS-PBL 47.85 20.13 0.85 15,77 45 0.00

* Positive values show that there has been an increase in measured features following the experimental process.

When results of dependent sample t-test were examined, the difference between the post-test scores and pre-
test scores of students was found to be meaningful for all three teaching methods being applied. Accordingly, it
can be stated that all three teaching methods were effective in improving the accomplishment of students regarding
the subject of acids/bases. When the magnitudes of the impact were examined, the most effective method in
improving student accomplishment was the AS-PBL (0.85-big), followed by the TTA (0.82-big) and the PBL
(0.65-medium) teaching methods.

Following the process, semi-structured discussions were held with teacher candidates. The opinions of teacher
candidates about their accomplishment related to the subjects of gases and acids-bases are exemplified below.

Among students in the control group (CG):

CGs2 commented that “ the research | did with my friends as a group and presentations in the class were quite
good. The course was joyful, but still I cannot manage chemistry well.” emphasizing that he thought well of the
course was thought well but that he could not manage chemistry;

CGss commented that “As always, | listened to my course, | worked, and | got good grades,” and he stated that
the course progressed as always, and that he could be successful when he worked.
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CGsecommented that “the teaching of subjects at the courses was quite successful, and | learned much better.
In particular, our investigation of incorrect conceptions and experimental samples improved our successes,” and
he considered the course to be positive in the direction of improving the level of success.

Among students in experiment group 1 (RG3):

RGis: said, ‘PBL was a method new to me, and my groupmates and | had difficulty in finding experiments
related to certain subjects. For this reason, we may not have learned those subjects completely,” explaining that
the difficulties experienced were due to the fact that the method was newly implemented.

RGiss: Has said: ‘During the courses my group friends did everything and not much was left for me. I am used
to the courses told by the teacher and for this reason | could not eliminate my deficiencies relating with certain
subjects.” and he believes that he will be more successful if he continues his course with TTA.

RGuss: Has stated: ‘Courses were entertaining with PBL and | liked it very much to search for certain things
with my friends and to find answers to the problems. For this reason, I think that I have been successful.’ and he
finds himself successful with this method.

Among students in experiment group 2 (RG,):

RG2s2: Has said: “This course processing had a style | was not accustomed to and | think | had some
difficulty for this reason.” and he shows the method he is not used to as the reason of his failure.

RG2ss:  Has said: ‘With the help of argumentation | understood what | thought and why. It helped me to
correct it if | have learned a subject wrongly and our discussions with my friends were very effective. For this
reason, my success improved.” and he links the increase in his success to argumentation.

RG2ss:  Has said: ‘PBL is a beautiful method. Problem given was in fact related with the questions in my
mind and they were the things | could not understand. In this way by investigating | could answer them, and |
understood the subject. Besides argumentation activities | had enabled me to strengthen the issues.’ and he has
used the method to solve his own problems and he has stated that he could enhance them by means of
argumentation.

When the student’s opinions are examined, reasoning of outcomes coming out of quantitative analysis can be
seen.

Discussion and Conclusion

Even though many teaching methods and techniques have been developed and applied in the past, generally
students could not achieve success levels expected from them in science education and especially in learning
chemistry (Dochy, Segers, Bossche & Gijbels, 2003; Nakhleh, 1992; Tatar, 2007; Tosun vd., 2015; Serin, 2009).
Today, in order for students, whose interests, perceptions, environments and school opportunities change, to be
successful in science classes it is necessary to change/update the implemented programs and the teaching
approaches being used.

In this study, the impact of the PBL and AS-PBL methods on student achievement levels with respect to
traditional teaching approaches was investigated and, furthermore, whether the part of the PBL method defined as
“missing learning” in terms of being a general examination subject of educators could be completed with
argumentation support or not was investigated.

It was discovered that the accomplishment of science teacher candidates related to the subjects of gases and
acids/bases on which the study was carried out had improved at a meaningful level at the end of the study with
respect to pre-tests. Since teacher candidates also were taught about these subjects with nearly the same content
during their high school education. their success as members of three groups composed of students of the same
level (control, PBL and AS-PBL groups) also increased in each of the three groups in post-tests, but when the
magnitude of the impact of Cohen’s d was examined, the most effective method in increasing success was AS-
PBL, followed by TTA and PBL. This situation is in line with the literature studies concluding that PBL does not
make a significant difference in success (Serin, 2009; Selguk, 2010; Sahin, 2009; Tasoglu & Bakag, 2010).
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Since the success tests used in the study were diagnostic tests with two stages, they could show whether teacher
candidates answering the questions have understood the subject per scientific model or not. The situation in which
teacher candidates who could not structure this explanation part correctly could not get full scores is evidence of
students receiving missing information related to the subject. We can see that teacher candidates in all groups
answered the part, “Explain the reason for your answers” related to gases in pre-tests with approximate values
(Figure 4). In the post-tests, biggest success was achieved by the argumentation supported PBL group who gave
correct answers at average rate of 69%. It could be that the reason for this difference was that, during the
argumentation process, students learned with which reasoning process an assertion could be explained. (Driver et
al., 1994; Driver et al., 2000; Osborne et al., 2004). In other words, during the class activities, the AS-PBL group
learned how an assertion could be reasoned about and defended. Thus, in the exam, these students could provide
justification and explain the reasons for their answers. These results are in line with the conclusion that the
argumentation of Cassel (2002) and Belland (2010) increases success by supporting PBL.

In this same test, the lowest success was achieved by students in the PBL group. This means that teacher
candidates continuing their education with PBL could not provide reasoning for the test articles. This is a situation
worthy of discussion, and there are two probable reasons for this situation. First, students in PBL group did not
have the information required to explain/justify their answer effectively. The second reason is that pre-service
science teachers do not know how to be warrant. When these two probable reasons are evaluated by considering
the research findings, the situation in which the post-test success rate of success reflected by the low test scores of
PBL group supports the idea that these students were not able to improve their area knowledge during the PBL
applications. This situation shows the disadvantage of missing information acquisition of PBL and is in line with
the literature (Dochy, et.al. 2003). In a similar way, one of the students in the PBL group (RG1S:) stated that they
focused heavily on the PBL process during the interviews, and, for this reason, the area of field information
remained missing.

Even though these two findings support the conclusion that that the area of field information of the PBL group
students remained missing, the second probable reason has still not been invalidated. In this research, the TTA and
PBL group students did not receive training on how to conduct an argumentation during the period of activities,
or they did not participate in an event. This situation is a difference that must be considered while invalidating the
second probable reason. The students learned that, in order for the AB-PBL group to defend their assertions in an
effective way during the argumentation process, the area information was important, and, thus, they attached
importance to learning the chemistry subject in the relevant experiments. They also learned how reasoning should
be conducted. However, since the PBL and TTA group students did not defend any assertions, they had not learned
how reasoning should conducted. As in the section where reasons for their answers were asked for in the gases
and acids/bases tests from these two groups, the PBL group was more unsuccessful in both tests This situation
supports the idea that this failure originated from “missing field information” and not from “not knowing how to
reason.”

These results of the research supports the assertion that information missing from the courses carried out with
PBL bears significant importance for the literature.

It can be seen in Figure 5 that the situation is similar for the acids/bases subject, and, since the argumentation
supported problem based learning method improves the skills of students in making assertions and to making
presentations by justifying their assertions through questioning the reasons, it can minimize the missing gains
related to the attainment of information. While students in the second experimental group were interviewed, they
stated that by means of the Sg argumentation, they could fill in the “explain the reason for your answer” section
easily, and that they could learn the topics better; they also stated that with S8, they were able for them enhance
what they had learned with argumentation and that they could understand much better. The teacher candidates
were generally convinced that argumentation was part of the process. In this case, the opinion that presence of
argumentation in the problem based learning process played the role of a guide for evidence based communication
and that it was a required mechanism for permanent learning is in conformity with the outcomes of the study
(Jonassen, 2011; Walton, 2007).

AS-PBL was effective in improving the success of students in both of the subjects and in their being able to
use the information they gained. PBL had less effect with respect to TTA. It overlapped with the outcome obtained
by Tiiysiiz et al (2013) that argumentation supported teaching improved achievement more with respect to PBL
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and laboratory supported teaching (we can consider it a traditional method) and that PBL improved student
achievement least. Furthermore, studies stating that the argumentation supported PBL method was more effective
in developing question asking and answering skills with respect to problem based learning (Ju & Choi, 2018), and
it is more effective in developing problem solving skills (McGhee, 2015) which also supports the outcome of this
research. During the interviews conducted with the students, the group which was most satisfied with respect to
understanding the subject was AS-PBL. The PBL students stated that they worked to solve the problems, but they
could not do so and understood the subject less. Because these teacher candidates were not accustomed courses
being conducted in this way, they were not able to structure the information correctly; the achievement of the TTA
group shows that the education system they were accustomed to was in this way.

By adopting a student-centered teaching approach with the radical change of following a behavioral approach,
numerous teaching approaches, methods, and techniques were developed. The Effects of the approaches, methods,
and techniques generally developed by education scientists are investigated by field educators. It is expected that
the impact of a method in education to vary according to the ages, sociocultural environments, and learning
environments of students in the classes and according to such factors as courses, units, and subjects. According to
these factors, some methods may have advantages and some may have disadvantages. Can a more positive outcome
be obtained by eliminating the disadvantage of a method by an advantage of another method in relation to the
teaching of a subject?

In this study conducted by starting from above mentioned idea, with respect to all parameters being
investigated, an outcome was reached that argumentation supported problem based learning applications and
activities caused more efficient results to be obtained with respect to all parameters being examined.

While studies in which argumentation and problem based learning are hybridized in the literature are quite
rare, they do occur in the areas of medical education (Ju & Choi, 2018) and philosophy education (McGee, 2015).
In this respect, this study proposed a new method that will contribute to this area and which asserts that it is
necessary that, in chemistry education, problem based learning should be applied by being hybridized with
argumentation. This proposal should shed light on new studies.

Suggestions

These days when we are trying to adapt to a world that is constantly developing and changing, we can keep up
as long as we are science literate individuals who learn for a life time and who continuously improve themselves
.Thus, our task as teachers is to provide contemporary education to our students in conformity with today’s
conditions. Instead of education where information is received directly in a passive way based on memorization,
we should aim to educate individuals who think about the information they have learned, who question, and who
have problem solving skills. For this reason, it is necessary to convince teachers that argumentation is an important
component of science education. This research results have shown that argumentation supports PBL quite
successfully. Based on this result, the necessity of including argumentation in PBL environments is an important
suggestion of this research.

AS-PBL activities in this study applied in science laboratory can be organized and applied in the same
conditions outside the laboratory, in different laboratory courses and on different topics and a database can be
created. Furthermore, it can also be applied in different education levels.

During the formal education period at our schools throughout the country, our students should be made
accustomed to methods such as PBL, argumentation, and cooperative learning which are widely used throughout
the world in a programmed way.

Since effective usage of PBL and argumentation methods can also be affected by the social and cultural
environment, this study can also be attempted in regions with varying social and cultural differences.

By establishing different teaching methods, techniques, and hybrid methods, the effectiveness of such methods
such as argumentation and PBL can be compared.

In studies with longer periods (such as two or three periods), how AS-PBL affects variables such as attitude,
self-sufficiency, desire for debate, and critical thinking can be investigated and supported in a qualitative way. The
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proposal by Ju and Choi (2018) that the outcomes with applications for long term periods should be looked at are
also presented in this study.
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