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Ogretmen Yetistirme Programlarinda Ogretmen Niteligine Iliskin
Degisen Goriisler: Iskocya ve Tiirkiye’den Ornekler
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ABSTRACT: Teacher quality has attracted much attention both conceptually and empirically, especially in tackling
some global challenges. Initial teacher education (ITE) has historically been one of the key actors in developing
teacher quality and one of the foci in research. The article contributes to these debates by comparing two ITE
programmes, from Scotland and Turkey, which have been recently reshaped. Both countries have currently declared
new reformative steps and introduced internationally cared new conceptions into teacher quality. This study utilized a
comparative approach and document analysis to investigate the evolution of views on teacher quality in different
countries. The findings provide insights into the changes that have occurred in each country's perspective over time. '
Drawing from the two contexts, the paper sought evidence in articulated reports for core values and capacities, digital
transformation, teacher agency, and innovative and inclusive pedagogies, which are considered important elements of
the teaching profession in related literature. Followingly, the study outlines and compares the decisions and intended
actions of these two contexts in terms of similarities and discrepancies under the aforementioned four indicators that
can be both an example for international ITE programmes and a road map for teacher quality in ITE curricula design.
By comparing two examples of ITE programmes with the suggested indicators of teacher quality, we would like to
extract insights to reconsider and re-conceptualize teacher quality in much wider literature and future research.

Keywords: Teacher quality, professional competencies, initial teacher education, Scotland, Turkey.

OZ: Ogretmen niteligi, 6zellikle baz1 kiiresel zorluklarin iistesinden gelmek i¢in hem kavramsal hem de uygulamali
calismalar kapsaminda oldukca dikkat ¢eken bir konu olarak yorumlanmaktadir. Ogretmen yetistirme siireci, tarihsel
olarak &gretmen niteligini gelistirmede kilit aktorlerden ve arastirma odaklarindan biri olarak karsimiza ¢ikmaktadir.
Bu durum, dgretmen yetistirme siirecinin uluslararasi diizeyde reformlagma ve niteligi arttrmada bir yol haritast
belirlemede, karsilastirmali arastirmalari siklikla gérmemizin nedenleri arasinda sayilabilmektedir. Bu calisma, son
zamanlarda Ogretmen yetistirmeye yonelik reformlar baslatan Iskocya ve Tiirkiye'den iki 6rnek sunarak bu
tartismalara katki saglamay1 amaclamaktadir. iki farkh igerikten yola ¢ikan arastirmada, bahsi gecen iki iilkenin yakin
zamanda yaymnladiklar1 reform raporlarmi inceleyen dokiiman analizi kullamlmistir. flgili resmi raporlarda, 6gretmen
yetistirme siireglerinde evrensel nitelikte vurgulanan, ¢ekirdek deger ve beceriler, dijital doniisiim, profesyonel
yararlilik, yenilik¢i ve kapsayici pedagojiler olmak {izere dort temaya iliskin ipucu ve kanit aranmistir. Analiz
sonucunda, iki iilkenin ilgili temalarda benzerlik ve farkliliklarina iliskin karar ve niyet edilen eylemleri agiklanmig
ve karsilagtirilmistir. Aragtirmanin sundugu ve gretmen niteligini ilgilendiren dort temasinin ve rapor bulgularimin
hem uluslararas1 diizeyde 6gretmen yetistirme programlarina 6rnek olmasi hem de program tasarlama asamasinda
Ogretmen niteligi bakimindan yol gosterici olmasi beklenmektedir.

Anahtar kelimeler: Ogretmen niteligi, mesleki yeterlikler, 6gretmen yetistirme, Iskogya, Tiirkiye.
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Teachers' professional competencies have been prominent underlying indicators
of teacher quality, which is an ever-shifting concept (Cochran-Smith, 2021). Initial
teacher education (ITE) has historically been a key factor in equipping prospective
teachers with professional competencies and engaging in ongoing debates for
improvement (Darling-Hammond, 2020; Estellés & Fischman, 2021). Hence, ITE
programs worldwide have witnessed ongoing reforms to improve teachers' different
competencies (pedagogy, technology, content knowledge, career development, etc.) for
enhancing teacher quality. Scotland and Turkey, despite being context-specific, can
serve as excellent examples of recent reform efforts in initial teacher education. Both
countries have revised their ITE curricula, providing valuable insights into effective
design practices.

Teacher quality, as a concept, can be linked to several indicators and complex
dynamics, and ITE programs are expected to promote most of them (Birch et al., 2018).
The underpinning indicators of teacher quality, such as professional competencies, can
act as a starting point to define basic standards and expected outcomes of ITE programs,
to organize practicing and mentoring, to design assessment criteria for recruitment
(Guarino et al., 2006), and to assist novice teachers in their early career. These
indicators, which are associated with different aspects of ITE programs, are assumed as
critically important in promoting teacher quality (Darling-Hammond, 2021) and
continually emphasized in reformative actions of ITE programs.

While reforming ITE programs to meet national needs and cultural
circumstances, it is important to consider internationally accepted issues related to
teacher quality (OECD, 2019) when designing a framework. While nations reshape their
own unique programmes and rethink their teacher quality, they tend to follow
international represents of the educational ecosystem. Therefore, each jurisdiction often
harmonizes global trends and circumstances with their local manoeuvres because
science, economy, technology etc., affect human-driven needs and expectations. This is
one of the reasons why we see increased impetus in reform agendas to shape ITE
programs internationally and also comparative research to identify some roadmaps to
better equip teachers.

Against this backdrop, drawing inspiration from successful teaching practices
internationally is important. However, it is equally important to conduct comparative
analyses of research and reports to identify potential drawbacks that may prevent
teachers from becoming competent. The indicated drawbacks are mostly gathered
around pre-and-in-service teaching competencies, practices, and the structure of ITE
programs. Consented evidence of studies (Benavides et al., 2020; Berkovich &
Benoliel, 2020; Flores, 2020; Goodwin, 2020) and reports (OECD, 2019) are reflected
as follow:

« Prospective teachers may exhibit a lack of core values and competencies of being a
teacher because ITE programs mainly concentrate on technical aspects of teaching.
This downgrades pedagogy into a set of techniques and approaches which ultimately
risk to detheorise and deskill teaching profession.

« International policies, theoretical and empirical studies, and good examples in
teacher education are rarely taken into consideration and/or valued enough by the
official institutions and associations. Therefore, reformative steps may not be
efficient in program revision.

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 482-501
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» Lack of interconnection and cooperation among national and international teacher
education institutions and associations may hinder effective adaptation of
contemporary competencies in ITE. This may risk addressing global challenges such
as technological, social, environmental, and economic at the international and
national levels.

» Theories in ITE programs, prospective teachers' beliefs and perceptions towards
teaching, and the perceived gap between theory and practice may result in problems
in real teaching environments. Hence, prospective teachers can have "reality shocks"
in a real classroom environment, especially in their early careers.

» Not acknowledging national and international challenges and dynamics in the
curriculum design of ITE may result in insufficient and unsustainable practices,
content coverage, values, and competencies.

» The productive power of technology adaptation and the use of digital tools in
teaching and learning environments can be underestimated in designing ITE
programs so that prospective teachers and in-service teachers can sweat with anxiety
about digitally-enhanced teaching and/or digital-based pedagogies.

» ITE programs struggle to foster teacher agency which may generate difficulties in
envisaging different possibilities, especially in unexpected situations (e.g., COVID-
19).

Although the importance of teacher competencies as part of teacher quality is
cited among scholars, the subsequent regulations and practices depend mainly on
national contexts (Cochran-Smith, 2021; Snoek, 2021). The way national systems
conceptualize teacher quality influences policymakers, teacher educators, and other
accompanying stakeholders in ITE to administer teacher education processes, overcome
new challenges, and be ready for future expectations and dispositions. Consequently,
ITE programs take different stands and forms with diversified adaptations of global
debates around teacher quality. These differences include different components of ITE
programmes, such as criteria for selection (Flores & Niklasson, 2014), how they comply
with professional standards, in-service training procedures, adopted pedagogies,
practices, graduation requirements, induction, and many other can vary among nations.
It is essential to map out different trajectories that countries take to shed light on
ongoing debates around the need for a framework for teacher quality (Olsen, 2021) that
can be adapted to different countries. Leaning on the idea that crossing contexts and
studies in ITE has the power to identify and empower teaching quality in a wider sense,
our paper examines Scotland and Turkey to address this issue by 1) describing the
development of ITE programs in Scotland and Turkey briefly, 2) comparing these
programs in terms of promoted teacher competencies under four indicators (core values
and capacities, digital transformation, teacher agency, innovative and inclusive
pedagogies), and, 3) offering these four key indicators that are intended to contribute to
the literature on consented drawbacks of pre-and-in service teacher education and that
can be adapted according to different national contexts. Drawing from our analysis of
recent developments in Scotland and Turkey, our paper aims to reflect on how these
indicators are integrated into ITE programs in these contexts. Although there are
evolving national and international components of teacher education and teacher
quality, we seek to understand and discuss how these two contexts incorporate globally

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 482-501



Changing Landscapes of Teacher Quality... 485

studied issues into their ITE curricula and provide insights for ITE programs seeking
change.

The Context of the Study: ITE in Scotland and Turkey

Scotland offers four-year undergraduate ITE programs and some one-year Post
Graduate Certificate in Education (PGCE) courses through accredited universities.
There is no prescribed ITE curriculum at the national level. However, a set of
professional standards outlines competencies that prospective teachers are required to
demonstrate by the end of their ITE program. The General Teaching Council for
Scotland (GTCS), which is an independent body, sets the standards and accredits
education institutions. These standards were revised in 2021 and were enacted after
August 2021. Three categories outline the standards: Being a Teacher in Scotland;
Professional Knowledge and Understanding; and, Professional Skills and Abilities.
These standards provide a starting point and a framework for educational institutions to
design their curriculum. Consequently, each institution may have different modules and
organization of content in different ways.

The GTCS published a guideline for initial teacher education programs in
Scotland in 2013 (an updated version is expected later in 2021). This document outlines
several points, such as the aims of teacher education and requirements for programs to
be accredited. These standards and guidance shape the making of the ITE curriculum
while leaving space for flexibility for teacher educators.

The Scottish Government (2017) published a report to map the content of ITE
programs. Seven ITE providers were examined by looking at both the undergraduate
degree programs and PGDE programs. The report outlined an overview of the number
of hours of contact allocated to literacy, numeracy, health and wellbeing, equality, and
data literacy (the core areas of the Scottish Curriculum for Excellence). Moreover,
elective study programs, assessment methodology, and pedagogy were also included in
the scope of this review.

ITE programs in Turkey were developed by the Higher Education Council
(HEC) until 2020, during which the education faculties were authorized to design their
own curricula for teacher education. Until then, HEC was responsible for decision-
making in the design and revision of ITE programs. These programs were (still are)
structured in three dimensions: general knowledge, content knowledge, and pedagogical
competencies. In addition to core dimensions for teacher education, there is also a report
as Teacher Competencies Framework declared by the Ministry of National Education
(MoNE) in 2006 and revised in 2017 to follow certain teacher qualifications sought in
prospective teachers. This report outlines general standards and competencies for pre-
and-in-service teachers.

In occasionally revised programs, HEC tried to follow international trends in
teacher education policies and competencies as well as nation-based reforms.
Particularly, during the EU accession period, ITE programs and studies were greatly
influenced by European policies and competencies in teacher education. Content and
crediting have been revised in Turkish ITE programs to be consistent with ITE
programs around Europe. Referenced and suggested trends in pedagogy were varied
with elective courses and content in core courses. With the final decision, offered
courses in pedagogy were settled as %30-35 of the initial teacher education program,

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 482-501



486 Bilge ASLAN ALTAN & Sinem HIZLI ALKAN

and some of the courses were renamed and updated. Throughout the revision studies,
education faculties could increase/decrease the percentage of the related courses and
add/vary similar courses; yet they cared about the references offered by HEC.

The most recent move of HEC, which delegates the authorization in designing
authentic curricula for ITE programs to faculties of education, is expected to improve
teacher quality by following national and international needs and trends while training
prospective teachers. This manoeuvre can enhance teacher competencies as long as it
values the core dimensions, local and global trends, and emerging needs that are able to
contribute to outlined teacher standards.

With the new decision of the Higher Education Council, the education faculties
have the autonomy to design their own ITE programs according to their own priorities.
After delegating authority, some education faculties have started developing their own
programs. However, it is still incomplete how education faculties conduct their own
curriculum development procedure since it is a brand-new issue. Considering
curriculum making is a dynamic procedure, authorized faculties should cooperate in
many decisions and actions such as research, selection criteria, expected values and
competencies in teaching, graduation qualifications, recruitment, early career
development, etc. Besides nationwide cooperation, experts and decision-makers should
value international cooperation and effective policies/implementations to adapt global
changes, trends, and future directions into national contexts.

Method

As illustrated in the above sections, there is an increasing interest in exploring
and comparing international trends, discourses, and practices to inform future
developments in teacher education (Menter & Flores, 2020; Olsen, 2021). Our main aim
in this paper is to examine how professional competencies are presented and promoted
in the national documents of initial teacher education in Scotland and Turkey and to
offer a roadmap to be utilized internationally. In doing so, the study is designed as
comparative research while employing a document analysis as a method.

Comparative Research

Comparative research, which can be renamed as comparative approach,
education, analysis, study, etc., has been valued to concern about a phenomenon of a
different culture/nation (Phillips, 2006). Therefore, there have been disputes among
researchers about distinguishing certain assets in a systematic way. Education, in
particular, is one of the social sciences in which various problems exist, and it is not
truly possible to select the best way to make comparisons and inferences (Noah &
Jennifer, 2013). Together with other scholars, Bereday (1964) also offers a perspective,
and following steps that can match with a systematic document review procedure in a
comparative study of education. According to the model of Bereday, researchers should
first describe the phenomena and collect data; then interpret what the documents
present; continue to juxtapose with comparison through leading concepts; and finally,
compare the countries' data in line with the research intention and draw conclusions for
future acts.

Drawing from Bereday's model, we followed similar steps in this research. First
of all, the literature on teacher education and teacher quality was reviewed, then
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emerging themes for present and future teacher competencies were listed. Believing that
teacher education is a system starting with selection and continues till early career
support, we filtered the listed themes and narrowed down the leading concepts of
comparison. Subsequently, the paper offers the following four indicators (which are
explained in detail in the following sections) of teacher quality in teacher education:

» Core values and competencies: They refer to "being a teacher" and expected skills
for future teachers.

» Digital transformation: It refers to one of the hot topics of the educational
ecosystem in which digitally enhanced teaching actions and skills are frequently and
pointedly emphasized.

» Teacher agency: It refers to both the individual capacity to act and also ecologies
(structural and cultural factors) that support or hinder teachers' actions

» Innovative and inclusive pedagogies: They refer to pedagogies that can be adapted
to students' diverse backgrounds and potentially promote social justice

In the following steps, selected documents were reviewed and interpreted.

The Data and Analysis

In this research, we examined official reports on teacher education. These
reports were published by the two countries’ authorized bodies, namely GTCS for
Scotland and HEC and MoNE for Turkey, to declare reforms on teacher education and
teacher quality/standards. Table 1 presents the documents included in our analyses.
These documents comprise the framework for ITE providers to design their curricula.

After accessing the data, each researcher initiated the first round of analysis.
More specifically, the data were sorted according to the titles defining the expected
teacher qualities. The repeated and underlined keywords that emerged in these
documents were listed for each context. This stage was also helpful in introducing the
contexts of this study to the readers. In the second round, the documents were shared
with two curriculum and instruction experts (also lecturers) from each context as part of
peer scrutiny; then, the listed keywords were extrapolated. Examining the raw data, we
first compared the main tenets of the promoted professional competencies underpinning
teacher quality in both contexts.

In terms of the main tenets between the two countries' reports, we conclude that
the two contexts share some commonalities and differences. Major changes in the two
countries, Scotland revising professional standards and Turkey empowering universities
as ITE providers to be flexible, meaning that there are upcoming potential changes in
ITE curriculum-making practices. These practices would include updating their content,
adding different modules if necessary, highlighting different values and practices more
than others, and subsequently promoting certain professional competencies. Another
similarity shared by the two contexts is that ITE providers are flexible in designing their
curricula following the recent changes in Turkey. Nevertheless, certain frameworks
need to be considered in this process. It is important to reveal some of the key messages
promoted in these documents regarding professional competencies that will ultimately
shape how ITE curricula are designed. Drawing from international research, our paper
also aims to map potentially missing or under-emphasized areas to inform future
practices in both countries and for others.
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Table 1
ITE Related Documents Analysed

. Brief outline of the Underlined keywords emerged in the
Countries ~ Documents f
ramework documents
The Standard for Full Professional values: Social justice, diversity, inclusion,
Registration - Social justice, trust, equity, teacher agency, global
https://www.gtcs.org.uk/  respect, integrity educational and social values,
web/FILES/Professional-  professional Knowledge ~ children's rights, learning for
Standards/Standard-for- - aq Understanding: sustainability, teachers' strong moral
Full-Registration.pdf Curriculum and and ethical principles and values,
Literature Review on pedagogy, professional  collaborative professional learning,
Teacher Education Entry  responsibilities, leadership of learning, a variety of
Requirements - Professional Skills and pedagogical approaches, research and
Scotland http:/www.gtcs.org.ukiw  apjlities: Curriculum practitioner enquiry, curriculum design,
eb/FILES/research/GTC  and pedagogy, the digital literacy and digital technologies,
S-Literature-Review-0n-  |earning context, additional support needs, assessment,
Teacher-Education- professional learning legislations, national and international
Entry-Requirements.pdf education systems, learning
communities, differentiation,
progression, nurturing and positive
relationships with colleagues, parents,
and students, learner participation,
research-informed decisions, Reflective
and critical practice
Initial Teacher Education  Professional Knowledge:  Subject area, fundamental theories and
Curricula - Content knowledge, approaches, information and data
https://www.yok.gov.tr/  pedagogical knowledge,  sources, national and moral values,
Documents/Kurumsal/eg  knowledge on legislation  research methods and techniques,
itim_ogretim_dairesi/Ye  professional Skills: curriculum, child development and
ni-Ogretmen-Yetistirme-  pjanning of education learning styles, teaching strategies,
Lisans- and teaching, creating methods and techniques, assessment
Programlari/AA_Sunus_  |earning environments, methods, individual rights and
%200nsoz_Uygulama_  managing the teaching responsibilities, accounted legislation,
Yonergesi.pdf and learning process, rights, and responsibilities of
General Competencies assessment and educational stakeholders, flexibility,
Turkey for Teaching Profession -  evaluation individual differences and sociocultural

http://oygm.meb.gov.tr/
meb_iys dosyalar/2018
06/29111119 TeachersG
eneralCompetencies.pdf

National Document of
Teacher Strategy

http://oygm.meb.gov.tr/
meb_iys dosyalar/2017 _
07/26174415_Strateji_B
elgesi_RG-Ylan-
_26.07.2017.pdf

Attitudes and Values:
National, moral, and
universal values,
approach to students,
communication, and
cooperation, personal
and professional
development

characteristics, material development,
effective communication, time
management, locality, cooperation,
child and human rights, cultural
differences, universal values,
environment, historical and cultural
heritages, role modelling, empathy,
school development, ethics

As part of the final analysis, we compared the two contexts referring to four
indicators as core values and competencies, digital transformation, teacher agency,
innovative and inclusive pedagogies that we believe capture the essence of the
commonalities and differences between Scotland and Turkey are identified. These
indicators are also presented and discussed as a framework to reflect on international
ITE curriculum changes to tackle global challenges and develop teacher quality. Next
section will examine these interrelated indicators with references to the two contexts of
this research and wider to shed light on the future developments in ITE.
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Results

Following sections will explain each indicator and make links to Scotland and
Turkey. These components are dynamic entities that interact with each other to generate
a framework that can be used as a starting point for rethinking ITE curricula
internationally. We aim to illustrate how these components may shape the upcoming
ITE curricula developments in both contexts and also draw some conclusions that can
be mobilized to different settings.

Core Values and Competencies

Generally, teaching is considered a highly prestigious profession among people.
While intending to be a teacher, this perception may even seem as a criterion. However,
it is not the case in all countries or national contexts. Not every prospective teacher can
have internal motivation to truly feel as a teacher and/or understand a teacher's
responsibilities (Flores & Niklasson, 2014). In this case, ITE programs are expected to
comprise persuasive content to make prospective teachers deeply understand what being
a teacher means at heart and what responsibilities a teacher should have. The recent
updates in the documents of Turkey trend in empowering the professional status of
teachers. This effort is infused into ITE programs by re-determining selection criteria
and assuring teacher quality with revised program structures. The academic success
determined with the national standardized test scores has been increased for the entry to
education faculties, and the accreditation process has been initiated for ITE programs.
However, there is no official report to prove successful results of these steps yet.

Although we see similar trends in Scotland, such as emphasizing professional
values and professionalism, how these are sought to be achieved seem to be different.
While Turkey pays more attention to the selection criteria and proposes some changes
in the list of content to be taught, Scotland tends to offer a comprehensive vision and
more nuanced insights regarding the professional values, which are located at the heart
of 'Being a Teacher in Scotland’ (GTCS, 2021a). For example, the social justice aspect
is an overarching theme in Scotland, while this aspect is not clearly stated as a theme in
the analysed documents of Turkey. Although there is not a direct reference to this
theme, social justice is briefly explained as one of the reasons to update Turkish ITE
programs to raise awareness among prospective teachers, and is included as a theme in a
new must course "Morals and Ethics in Education”. It would be much better to
evidently see justified values and core dimensions to refer to apparent changes in line
with the professional development of the new reforms in Turkish ITE programs.

The 21st century has brought additional insights into teaching competencies
worldwide apart from the already established ones (Tican & Deniz, 2019). Becoming
more interconnected, teachers have been introduced to new concepts such as being a
global citizen, addressing social justice issues, being aware of global challenges, etc.
Additionally, the sense of being a teacher has evolved in these new concepts and taken
more competitive and affectionate responsibilities for teaching practices. Consequently,
ITE programs have started to adopt a universal vision of a teacher with a global
perspective and teaching skills (Bozkurt, 2020; Darling-Hammond, 2006). In such a
vision, there is this intersection of global and local contexts, named "glocality" (Zhao,
2010; Goddard, 2005), which summarizes the present and future disposition of core
values and competencies delineating teacher quality.
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In a local sense, classrooms, real teaching environments, are very dynamic, with
many challenges. These challenges become more compelling with internationally
introduced new concepts. Though teaching practices are maintained in local contexts,
ITE programs need to prepare teachers to combine authentic teaching contexts with
these new concepts, which are agreed to be global cores of present and future education
systems (OECD, 2019). Concepts such as multiculturalism, ethnic diversity, social
justice, critical thinking, and entrepreneurship, as well as global phenomena such as
health, technology, environment, democracy, human rights, and citizenship, are no
longer regarded as "others" issues. Therefore, literature (Estelles & Fischman, 2021;
Pushpanadham, 2020) supports the idea that teachers should be prepared for these
concepts and issues to facilitate teaching and elaborate them within international and
national contexts. Inspired by these new concepts, ITE programs in Turkey have
extended teachers' general competencies in the attitudes and values domain.
Accordingly, Turkish programs are to be designed with attaching more importance to
globally-declared values as well as national and moral ones, which mark children's and
human rights, individual and cultural differences, environment and sustainability,
preserving cultural and historical heritages, etc. Although the intention of value-added
competencies is clearly outlined in Turkish documents, the answer to how ITE
programs will respond to it remains unknown.

Digital Transformation

Digital transformation is one of the rapid changes the world has gone through.
As in every field, digital transformation happens at all levels of education, in teaching
skills and learning environments of today (Falloon, 2020), and so policies in education
are also highly affected. The revised standards released by the International Society for
Technology in Education (ISTE, 2017) summarize the competencies for prospective
teachers to design and practice learning environments with digital tools. Therefore,
products and structures in instruction have been still evolving with digital technologies
(Balyer & Oz, 2018) and continue to require new priorities in teaching skills as well.

Recently experienced earth-shaking pandemic and its global effects on education
have flashed on emergent needs of teachers' skills and competencies in how to use
technology in education, be capable of instructional technologies, and adapt them in
teaching (Konig et al., 2020; Lynch, 2020). Digital technologies have become an
inevitable part of teacher quality to maintain effective teaching and leverage learning
outcomes.

With such experiences, technology has been asserted as one of the dynamic
components of teacher competencies for quite some time (Hicks, 2011; Sr.-Clarke &
Zagarell, 2012). In this respect, digital transformation seems to continue in future
education processes, and consequently, teachers' competencies in technology are no
longer a demand but a must (Gudmundsdottir & Hatlevik, 2018). To fulfil this
necessity, ITE programs generally offer courses for prospective teachers on enhancing
digital technologies for instruction. However, there is a growing need to add
complementary content (Borthwick & Hansen, 2017) in which prospective teachers can
produce their own materials, deliver the context, assess performance, and maintain
teaching and learning outside the classroom (in virtual classrooms).
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In Scotland, digital technologies constitute an important part of the Professional
Knowledge and Understanding that teachers are expected to meet (GTCS, 2021a). In
fact, the Scottish Government published a national strategy to support teachers in 2016
(Scottish Government, 2016). This strategy illustrates that digital transformation is well
underway, and ITE programs are placed to offer relevant content to further support
prospective teachers in achieving these aims. Although there may not be a specific
module devoted to digital technologies, it is a requirement for ITE programs to cover
different aspects of digital technologies as well as digital literacy elements in most of
the modules so that prospective teachers can achieve related standards.

In Turkish ITE programs, there is one and only technology-based offered must
course: Instructional Technologies. The content of the course basically covers
introductory technology and generic digital knowledge with little essence of pedagogy,
and there is no satisfactory indicator of increasing and/or enhancing related courses,
content, or further policies. While analysed documents emphasize digital competencies
and skills in teacher quality, reforms on technology are harmonized mostly with in-
service teachers' professional development. ITE programs, therefore, teacher educators,
stand-alone in improving prospective teachers' digital competencies now and then.

Teacher Agency

Teachers are offered more flexibility to adapt curriculum, for which they need
some specific expertise, capacities, and supportive and nurturing environments
(Sinnema & Aitken, 2013). Even in most centralised education systems, teachers always
find ways to mediate their practices to respond to local needs, their students' needs, or
external pressures (Sivesind et al., 2013). Teacher agency, a phenomenon achieved in a
complex interaction between personal, structural, and social factors, is a key concept to
understanding to what extent and how teachers can use that flexibility (Priestley et al.,
2015). The notion of teacher agency is attracting much attention globally (OECD,
2018), in Scotland (Hizli Alkan, 2022), and also in Turkey in recent years (Giilmez,
2019) Following Priestley et al.'s (2015) ecological approach we understand teacher
agency as something that is informed by personal and professional experience, oriented
towards the future with values, beliefs, aspirations, and enacted in certain situations.
Hence, it is identified as one of the central indicators of professional competencies
underpinning teacher quality. Considering the fluid times, we are in an ongoing global
challenge, which requires teachers to think and do differently to respond to the
continued changes, there needs to be increased attention to how teacher agency is
fostered in ITE curricula.

Because teacher agency is not solely about individuals' innate capacity (Priestley
et al., 2015), there is a strong chance to enhance students' repertoire and offer them
meaningful educational experiences so that they can achieve their agency in different
circumstances. Although Scotland's new standards (GTCS, 2021a) have a reference to
teacher agency, in Turkey and in general, there is still a lack of attention and a need to
foster this notion in ITE curricula.

More specifically, collaboration and enquiry have been identified as two ways of
developing teacher agency in the context of Scotland, whereas in Turkey, there is no
specific reference made in the analysed documents. Scotland's ITE curricula are
expected to achieve the standards that mention critical and reflective questioning and
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engagement with educational policy and practice and, doing so, challenging some
assumptions and professional practice, which are linked to the notion of teacher agency.
Moreover, teachers are offered flexibility for curriculum making in their unique
contexts, meaning that ITE curricula promote adequate knowledge, skills, and attitudes
through benchmarking to the standards. Turkey, on the other hand, does not specifically
have the notion of teacher agency. Teachers are encouraged to deliver the curriculum
rather than be flexible with it. However, the recently introduced School Improvement
Model in the documents somehow heartens teachers to reconsider curriculum
adaptability and standard educational policies in favour of local needs and sources. It is
wished to draw more attention to teacher agency in the policy of teacher quality and ITE
in Turkey.

Innovative and Inclusive Pedagogies

Pedagogy, the core of teaching, is often downgraded to a set of skills and
strategies following rather a technicist approach (Giroux, 2008). This may also be
projected in the design and content of the related modules in ITE. Further, there is a
need for a more nuanced and sophisticated understanding of pedagogy for teachers to
become critical, context-sensitive, innovative, inclusive, and research-informed (Baker-
Doyle, 2019; Gudjonsdéttir & Oskarsdottir, 2020; Philpott, 2014). Hence, there is a
strong potential for ITE to address these points by strengthening and enriching
pedagogy-related content and practices.

Innovative and inclusive pedagogies, such as co-creation (Maloney et al., 2019)
and culturally relevant pedagogy (Allen et al., 2017), aim to facilitate learning so that
students are empowered with knowledge and skills to address and cope with global and
local challenges effectively. These pedagogies are mainly emerged after technological
advancements (Baran et al., 2017) and as a response to the global, social, and
environmental crisis (Boylan & Woolsey, 2015). Moreover, recent international
discourse (e.g., 21st-century skills) and policy point out a need to match current
teaching practices with the agenda set by different transnational organizations, such as
the OECD (Guerriero, 2017). Hence, ongoing changes and developments diffuse into
teaching practices, and ITE plays a key role in taking this responsibility, partly by
paying special attention to innovative and inclusive pedagogies.

Scotland offers good examples regarding this theme by emphasising the
importance of inclusion, sustainability, and social justice elements of pedagogy, which
is one of the core elements of professional standards (GTCS, 2021a). For example,
Learning for Sustainability and Global Citizenship have been two key themes in ITE
programmes, that offers a context for prospective teachers to develop and apply their
pedagogy in innovative and inclusive ways. In fact, GTCS proposes that Learning for
Sustainability underpins the professional standards as an intersected theme (GTCS,
2021b).

Turkey also values pedagogy-based trends in ITE programs and offers a variety
of central courses of innovative pedagogies, yet it is still limited to subject-based
pedagogies. As one of the developing countries where cultural and socio-economic
backgrounds are diversified, Turkish ITE programs continuously emphasize inclusion in
addressed teacher behaviours (MoNE, 2017). Although, in analysed documents, the
emerging needs for revision of ITE programs are justified with such backgrounds, there
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is no direct reference for published teacher competencies. Besides, with the increased
population of immigrants and refugees that settle down in Turkey, there are new
regulations for teachers to extend the rights and opportunities of immigrant students in
schools (MoNE, 2017). While such circumstances should prompt policies and ITE
programs to clearly define the pedagogical patterns of teacher education processes, the
related documents inadequately address the themes of innovative and inclusive
pedagogies. Innovative and inclusive pedagogies are important not only because they
address global and local challenges but also because their context-sensitive and
research-informed nature is key in developing teachers professionally (Tatto, 2021). The
more teachers engage with such pedagogies and discussions around context, research,
learning theories, and application practicalities; the more teacher agency will be fostered
(Priestley et al., 2015). Consequently, teachers will be in a strong position to manoeuvre
their practices in unprecedented times.

Discussion and Conclusion

The compared countries have recently introduced new pathways for ITE and,
therefore teacher quality. As an overview, Turkey, with the delegation of authorization
in the curriculum design of education faculties, seems to enable local needs to be met by
the local ITE providers. Yet, it may also undervalue the national and international
standards of teacher quality as a whole. Additionally, education faculties are
independent bodies of each university, and it can be very challenging to figure out what
is more urgent in reform actions. On the other hand, Scotland appears to follow some
emerging international trends and outline teacher professional standards, offering a
roadmap for revising ITE curricula.

To continue in detail, we have summarized the key professional competencies
from ITE documents in Scotland and Turkey and examined them in more detail in
relation to the four indicators we proposed in this paper. Drawing upon Scotland and
Turkey, we outline some implications for ITE curricula internationally.

The concepts on which our present literature debates address many aspects of
teacher quality. The ongoing issues of students' success (Canales & Maldonado, 2018;
Harris & Sass, 2011), digitally-enhanced teaching practices (Benavides et al., 2020),
environment and sustainability (Walshe & Tait, 2019), inclusion (Watkins & Donnelly,
2014; Symeonidou, 2017), and varied hot topics (will be) asserted in national and
international contexts are (will be) sorted out with teacher quality. Empowering teacher
quality in a systematic way, ITE programs are referenced to offer primary values and
competencies which share clues about what to do and how to do it as a teacher.

Prospective teachers, each representing their unique social and cultural
background, advance in teacher education programs with both national and international
driving forces. Although teaching is often seen as an individualized profession,
becoming a teacher is challenging, complex, and an ongoing process, and there is no
single prescription for this dynamic journey. To improve, in ITE programs, teacher
educators can support prospective teachers with core values and competencies, such as
focusing on social justice and learning for sustainability, at a certain level since these
are rarely developed in isolation. Without being aware of this global reality, teachers
may have lower efficacies in maintaining teaching and bringing success. It is reasonable
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to present nationally and internationally available and useful values and competencies
before saying farewell to novice teachers.

The captured literature on digital transformation broadly explains how essential
the digital competencies of teachers are. Unfortunately, there are still misunderstandings
in training digitally-enhanced teachers of ITE programs (Alibrahim, 2020; Foulger et
al., 2020). In order to improve prospective teachers in digital skills and competencies,
Foulger and her associates (2020) accentuate that ITE programs are expected to infuse
technology more than simply introduce it with limited technology-based courses and
discuss the advantages. Rather, technology should be inspired by integrating curriculum
and pedagogy across teacher education periods. It is necessary to remember that design
designing and practicing digitally enhanced teaching and learning activities has a
broader conception than being active users of web servers or ""smart" things.

Digitalization is not limited to available digital agents in education. In this
digital world, teachers as individuals should be aware of new terms such as digital
identity, digital community, digital security, digital games, and so on. Besides, using
digital technologies and agents does not necessarily mean that learning effectively and
continually occurs. Applying digital technologies in teaching and learning may not
positively affect student engagement or high success in student performance. In such
cases, teachers should be able to use technology to overcome any challenge, which
represents the notion of "professional digital competence™ of Intesfjord and Munthe
(2018). Teachers can gain different digital competencies as generic digital competence
(Aslan & Chang, 2017), digital teaching competence (Gudmundsdottir & Hatlevik,
2018), and professional digital competence (Instefjord & Munthe, 2017) throughout
their initial teacher education and can supervise these competencies and skills while
practicing.

In terms of teacher agency, at least four areas can be identified where teachers
may lack certain skills in order to learn about their agency and how to bring it into
action; developing educational discourse, critical and reflective thinking, rich repertoire
to envisage different education possibilities, and constructing supportive learning
networks (Hizli Alkan, 2021; Priestley et al., 2015). First, educational discourse is
important as it can frame how teachers think about the purposes of education in general,
and their beliefs about students and learning. Developing critical and rich educational
discourse will better position teachers to challenge, for example, policy discourses and
ask deeper questions to prevent superficial implementation of curriculum policy. This is
much needed as countries often tackle the issue of the curriculum implementation gap,
partly due to a lack of teachers' sense-making (Pietarinen et al., 2019). Second, critical
and reflective thinking, which is tied into the first area, is crucial for engaging with
educational policies and different initiatives for continuous and meaningful
development. Teachers matter in line with much of curriculum policy discourse, and
they are the key actors in educational change. However, their agency will be limited
without equipping them with critical and reflective thinking. Third, there needs to be
space and support given to develop repertoires, including research, pedagogy, and
assessment, to envisage different education possibilities. This is particularly important
during uncertain times. Finally, supportive learning networks that will offer rich insights
and resources to think deeply about education and change are essential to foster teacher
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agency. ITE programs should begin to consider these areas by examining the design and
content of the programs.

As a final point, ITE programs need to consider moving away from solely
teaching a set of strategies in a technical manner to creating opportunities for pre-
service teachers to explore their personal and professional identities to bring about
social justice and change (Boylan & Woolsey, 2015). Although the social justice
element in ITE has been a focus in some countries, including Scotland (GTCS, 2021a),
it is still an underemphasized dimension elsewhere (e.g., Turkey). We argue that
innovative and inclusive pedagogies offer an opportunity to achieve this end. More
specifically, drawing from research (Baran et al., 2017; Maloney et al., 2019), ITE
programs should project research evidence to pedagogy-related classes, examine a range
of fit-for-purpose and meaningful innovative and inclusive pedagogies, offer time and
spaces for students to reflect on these and enact their pedagogy in classroom settings.

Concluding Thoughts

As a globally concerned issue, teacher quality has been evolving with many
human-driven needs. The main attention here is to grant the best teaching and learning
practices in different contexts. Efforts in carrying out studies and enforcing policies are
meant to improve teachers to be professionally competent in their subject field as well
as in their teacher identity. Though previous endeavours intended to meet more
nationwide needs and trends, present perspectives on education seek more international
collaborations and comparisons to serve more equal opportunities for all and map some
effective trajectories for improvement. Inspired by the globally agreed issues as humane
qualities, digitalization, open-ended professional development, and research-based
evidence, this study presents an international comparison to illustrate two different
approaches in developing a roadmap for ITE programs.

Wishing to welcome much more indicators that can be infused into ITE
programs to be able to act in accordance with research suggestions, we narrowed down
our motives to enrich views on teacher quality. Core values and dimensions are
regarded as both initial insights for the teaching profession and continuing qualities to
connect with exemplified global issues. Digital transformation, as an inevitable topic in
every field of human life, is iterated to remind the fundamental necessity to adapt
prospective teachers with advanced digital competencies. Teacher agency, as a concept
that has attracted increasing attention in the last few years, is included to highlight
teacher professionalism and the importance of nurturing supportive environments to
catch teacher educators' and policy makers' attention in rethinking ITE programs for
future directions. Finally, we briefly glance at innovative and inclusive pedagogies
referring to recent global changes.

To conclude, in this paper, we focus on the ITE documents in Scotland and
Turkey to examine the promoted professional competencies and offer a framework to be
utilized as a discussion point for ITE curricula developments. However, we are aware
that there might be discrepancies between what these documents indicate and what
actually happens in ITE curricula in the two contexts. Thus, future research could focus
on how these standards and policies are enacted in Higher Education contexts, perhaps
through qualitative research with teacher educators. Second, because establishing global
roadmaps for ITE has attracted increased attention, this research calls for large-scale
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comparative research in different countries. In saying that, we are cognizant of the
cultural and social differences amongst countries. Nevertheless, international
collaborative research has a strong potential to offer evidence and a rich picture to
inform initial teacher education. This is especially imperative considering the global
challenges all nations face.
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ABSTRACT: The special education teaching program in Turkey was united under a single roof with the decision
taken by the Council of Higher Education in 2016. With this decision, the programs for teachers of the hearing
impaired, the mentally disabled, the visually impaired and the gifted/special talented were organized as a new and
single undergraduate program under the name of "Special Education Teaching". This research aimed to enhance the
teaching practice process within the new special education program. For this purpose, the study was designed as
action research. The research was conducted in a special education department in a province with a medium-sized
population in Central Anatolia. The research participants included 19 faculty members, 24 undergraduate students, 12
special education teachers, one Ministry of National Education official, and one Directorate of National Education
official. Semi-structured interviews, participant information forms, video recordings, documents, and a researcher
diary were used for data collection. The data obtained from the research were analyzed using a systematic analysis
approach. As a result of the research, arrangements were made in the new special education teacher training program
in the areas needed in the teacher training process. Steps such as reorganizing the evaluation criteria and creating
guidelines to determine the responsibilities of stakeholders are among these arrangements. With the Covid-19
pandemic, activities were carried out for material design and use in distance education and transfer of theoretical
knowledge to the online teaching practice environment.

Keywords: Special education, teaching practice, teacher training, pandemic, distance education.

OZ: Ozel egitim dgretmenligi programi Yiiksek Ogretim Kurulu Baskanligi’nin 2016 yilinda aldig kararla tek cati
altinda birlestirilmistir. Bu karar ile birlikte isitme engelliler, zihin engelliler, gérme engelliler ve iistiin zekalilar/ozel
yetenekliler 6gretmenligi programlari, “Ozel Egitim Ogretmenligi” ad1 altinda yeni ve tek bir lisans programi olarak
diizenlenmistir. Arastirma kapsaminda yeni 6zel egitim 6gretmenligi programinda 6gretmenlik uygulamasi siirecinin
gelistirilmesi amaclanmustir. Bu amacla ¢alisma, eylem arastirmasi olarak desenlenmistir. Arastirma I¢ Anadolu
bolgesinde orta dlgekte niifusa sahip bir ildeki 6zel egitim boliimiinde gergeklestirilmistir. Arastirma katilimcilari
arasinda 19 dgretim iyesi, 24 lisans 6grencisi, 12 6zel egitim 6gretmeni, bir MEB yetkilisi ve bir MEM yetkilisi yer
almaktadir. Arastirma kapsaminda veri toplamada yari-yapilandirilmig goériisme, katilimei bilgi formu, video
kayitlari, dokiimanlar ve arastirmaci giinliigii kullanilmistir. Arastirmadan elde edilen veriler sistematik analiz
yaklagimi ile analiz edilmistir. Arastirma sonucunda yeni 6zel egitim 6gretmenligi programinda 6gretmen yetistirme
stirecine iligkin gereksinim duyulan alanlarda diizenlemeler yapilmistir. Degerlendirme kriterlerinin yeniden
diizenlenmesi, paydaslarin sorumluluklarinin belirlenmesi adina yonergelerin olugturulmasi gibi adimlar bu
diizenlemeler arasinda yer almaktadir. Covid-19 Pandemisiyle birlikte uzaktan egitimde materyal tasarimi ve
kullanimy, teorik bilgilerin ¢evrimi¢i 6gretmenlik uygulama ortamina transferine yonelik faaliyetler yiiriitiilmiistiir.

Anahtar kelimeler: Ozel egitim, 6gretmenlik uygulamasi, 6gretmen yetistirme, pandemi, uzaktan egitim.
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Two main practices are utilized worldwide to ensure the qualitative development
of pre-service teachers or teachers actively practicing their profession. The first of these
is the pre-service program implemented for pre-service teachers, while the other is in-
service training (Isik et al., 2010). In-service training refers to the process of providing
scientifically proven knowledge and skills that teachers are lacking (Budak & Demirel,
2003). The pre-service teacher training process is the practice carried out through
undergraduate programs using training models or approaches determined by the relevant
institutions (Abazaoglu et al., 2014). The teacher training process in the pre-service
system is comprehensive and multidimensional. It includes steps such as monitoring
and evaluating the whole process from theoretical training to teaching practice (Kavcar,
2002).

Teaching practice, which can be considered the last step of pre-service
education, is the process in which final undergraduate students study for a certain period
of time in a class appropriate to their field of specialization. In this learning process, an
experienced teacher and/or faculty member takes on the role of a guide (Eurydice, 2018;
Van Schagen Johnson et al., 2017). According to Darling-Hammond (2006), the most
fundamental step of the teacher training process is teaching practice. Teaching practice
involves applying the theoretical knowledge gained during undergraduate education to a
real-life teaching environment. It is essentially the process of preparing for and gaining
experience in teaching, culminating in actual teaching experience (Paker, 2008;
Yiicesoy Ozkan et al., 2019). Developing evaluation skills involves self-inquiry,
identifying gaps in knowledge and skills, becoming aware of one's own teacher identity,
and developing reflective thinking skills through participation in a teaching practice
course (Collier, 1999; Freese, 1999; McDuffie, 2004; Poulou, 2007).

As of 2014, the Ministry of National Education changed the principles of teacher
assignment. The programs of teaching the mentally handicapped, teaching the hearing
impaired, teaching the visually handicapped, and teaching the gifted were merged as
special education teaching (Presidency of the Board of Education, 2014). Teacher
appointments began to be made with a holistic view, considering candidates as potential
special education teachers regardless of their academic background. In parallel with this
development, the Council of Higher Education made a similar arrangement in 2016. In
the two years until this date, graduations as teachers of the mentally disabled, teachers
of the hearing impaired, teachers of the visually impaired, and teachers of the gifted and
talented continued at universities. However, as of the 2016-2017 academic year, these
fields were combined into a new and single undergraduate program under the title of
"special education teaching" (CHE, 2016). With the new regulation, autism spectrum
disorder and learning disability education were added to the special education
department, which covers four different departments. Within the scope of the special
education teaching program, a new course catalog was created with content from all
departments. In addition to the basic courses related to special education, there are also
courses related to the minor/subfields that undergraduate students can specialize in.
Basic courses in special education are compulsory, and courses related to specialization
in minor/subspecialty areas are elective. With this arrangement made by CHE, it is
aimed at students who will graduate as special education teachers to specialize in one or
more minors/subfields (CHE, 2016).
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In the 2019/2020 academic year, the teaching practice course of the new special
education teaching program started to be held for the first time. In our country, the
teaching practice course is carried out in all faculties in cooperation with the Ministry of
National Education and CHE. This cooperation process is carried out through the
Ministry of National Education Information Systems (MEBBIS) in order to monitor and
control the teaching practice. The system, which operates under the control of MNE,
includes many modules. One is the Practicum Student Evaluation (UOD) module
(MNE, 2021). Teachers and faculty members have access to the UOD module. In this
module, grade scoring and course evaluations of undergraduate students who take
teaching practice courses in their final year are made. After the practices carried out by
the undergraduate student, teachers and academics regularly write their evaluations on
the module, including their comments, and score them. Although there are many
problems with the teaching practice course in the new program, the pandemic process
has started. After the first case of Coronavirus (Covid-19) emerged in Wuhan, China, on
December 1, 2019, the World Health Organization (WHO) declared a pandemic on
March 11, 2020. The Covid-19 pandemic has made changes in health, the economy,
social life, and educational practices inevitable on a global scale (Can, 2020). With this
global pandemic, educational institutions have started distance education practices
(CHE, 2020). The Education Information Network has pioneered the applications
realized in our country. In addition, distance education was continued through TRT
EBA TV, EBA Portal, live classroom applications, and other reliable open-source
platforms (MNE, 2020). On the other hand, programs such as Ariel, Moodle, UNIBO,
and Zoom are the platforms used by the world in distance education (Dikmen &
Bahgeci, 2020). Therefore, the pandemic has directly affected special education
teaching practice courses.

In summary, the unification of special education under a single roof has made it
necessary to develop a new plan for teaching practice. With the Covid-19 pandemic, the
research process has gained a new dimension. From this point of view, the study aims to
improve the teaching practice process in the new special education teaching
undergraduate program. Within the scope of the research, stakeholder views on the new
special education program and the planning and implementation process of the teaching
practice course were focused on. In addition, the effects of the Covid-19 pandemic on
the teaching practice course and the teaching practice process carried out through
distance education were evaluated.

Method

In order to examine and improve the teacher training process in the new special
education teaching undergraduate program, the study was designed as action research.
Action research is the study of a real classroom or school situation to understand and
improve the quality of the teaching process (Johnson, 2019; Schmuck, 1997). It consists
of the steps of identifying a problem, finding a solution to this problem, and
implementing and evaluating the solutions found (Borgia & Schuller, 1996). Action
research can help teachers examine their own practices or an existing problem, support
teachers' professional development, and help develop programs that meet the needs of
students (Dinkelman, 1997; Glesne, 2013; Johnson, 2005).

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 502-535



Improving the Teacher Training Process... 505

Participants

The participants of the study consisted of stakeholders involved in the teaching
practice process in special education. These participants are given in Table 1.

Table 1

Participants

Participants IF\’IeuOnF:Ibeer of
Teaching practice directive preparation team members 11
Faculty members from other universities with special education departments 3
Faculty members conducting the teaching practice course in the special education 5
department

Teachers in whose class teaching practice is carried out 12
MEBBIS and PSE officials working in MNE and DNE 2
Undergraduate students taking teaching practice course 24
Special education teaching practice course development commission members 5
Validity committee members 5
Thesis monitoring commission members 3

*MNE: Ministry of National Education, *DNE: Directorate of National Education, *MEBBIS: Ministry
of National Education Information Systems, *PSE: Teacher Practice Evaluation System

The researcher, teaching practice directive preparation team, and special
education teaching practice course development commission members in Table 1
carried out interventions to improve the process in light of the data obtained.
Undergraduate students taking the teaching practicum course, faculty members
conducting the teaching practicum course in other universities with special education
departments, teachers conducting the teaching practicum course in their classrooms,
administrators conducting the teaching practicum course in their schools, faculty
members conducting the teaching practicum course in the special education department,
and ministry and national education directorate officials responsible for the functioning
of the MEBBIS system. The members of the thesis monitoring committee, who also
served on the validity committee, were responsible for providing theoretical and
methodological oversight of the interventions aimed at improving the process. In the
following sections of the report, codes are used to convey information about the
participants. First, the occupation was indicated, and then the number was given.
Implementation Coordinator 1, Teacher 1, Teacher 2.

Research Environment

Since the research covers data collection and action plans for the special
education teaching program in general, many environments were involved in the
process. In addition, while face-to-face environments were used before the pandemic,
the research continued on online platforms after the pandemic. Before the pandemic, the
pre-pandemic research was generally conducted at the faculty of education, where the
special education department is located in a province with a medium-sized population in
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the Central Anatolia region. The office of the special education department head and
undergraduate and graduate classes at the faculty were frequently used for planning and
evaluation meetings. After the pandemic, online platforms such as Zoom, Jitsi Meet,
and EBA were the environments where the study was conducted.

Data Collection

During the research process, many data collection techniques were utilized in
order to ensure data diversity, increase the quality of the research, and reflect a detailed
and holistic view (Creswell, 2014; Johnson, 2019; Mills, 2003). This data collection
includes demographic information form, interviews, document analysis, researcher
diary, field notes, and meeting minutes. Information on the data collection and data

source used is given in Table 2.

Table 2

Information on the Data Collection and Data Source

Demographic

. . Video Document . Meeting
Information Interviews . . Field notes .
Form Recording Review Minutes
Teacher Documents and
practl.ce Implementation documents of Researcher Implementation
coordinator Gu?de undergraduate  diary guiF::ie drafting
Teachers Preparation students Researcher team
Undergraduate  ¢am Documents expenences Implementation
All students validity related to and qu:Iity
participants MEBBIS committee teaching observations improvement
officials Undergraduate pra.ctlce Unrecorded  commission
Faculty student lecture 2;1?2:}8 of the :)hpelnlons of Validity
members of ;
shoots . . - committees
other implementation  participants
universities process

Within the scope of the research, 15 individual semi-structured interviews were
conducted. Five group interviews were conducted. Three video recordings were made
with the implementation guide preparation team before the pandemic. After the
pandemic, 18 video recordings were made, including informative seminars and lectures
to undergraduate students. Nine validity committee meetings were also videotaped.
Plans, materials, and transcripts of all undergraduate students participating in the study
were backed up as documents. In addition, the minutes of the validity committee,
special education teaching quality enhancement commission, and the end-of-semester
meeting minutes of the practicum coordinators were also included among the
documents. With the subject determination phase of the research, regular writing started
on 10.06.2019. During the writing process, which continued until 08.01.2021, the last
implementation, a total of 35 pages and 74 headings were kept in the diary. Information
about the interviews and videos recorded within the scope of the research is given in
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Table 3
Recorded Interviews and Videos
Duration .
Data type Number Date (min./sec.) Location
Participants' offices
) ) ) 04.07.2019 13:04
Semi-structured interviews 15 Teachers' room
08.01.2020 65:10
Telephone
) . 11.11.2019 19:12 Teachers' room
Focus group interviews 5 o
19.05.2020 24:52 Jitsi Meet
23.05.2020
28:55 Zoom
Lesson shots 18 08.01.2021
118:10 EBA
N _ 01.07.2019 32:40 Head of department
Validity committees 9 Office
10.01.2021 66:36
Zoom
o _ 24.07.2019 3421
Guideline p.reparatlon 3 06.08.2019 ' Graduate course classes
meetings 59:45
Graduate course classes
24.12.2019 21:01
] Lecture hall
Other meetings 5 18.11.2021 72:10
Zoom

*EBA: National education information network

As seen in Table 3, semi-structured interviews were conducted between
04.07.2019 and 08.01.2020. The shortest interview lasted 13 minutes and 04 seconds,
while the longest interview lasted 65 minutes and 10 seconds. Group interviews were
conducted between 11.11.2019 and 19.05.2020, with the shortest lasting 19 minutes and
12 seconds and the longest lasting 24 minutes and 52 seconds. After the pandemic,
lectures with the participation of undergraduate students were filmed entirely through
online platforms. The shortest lecture lasted 28 minutes and 55 seconds, while the
longest was held in two sessions as an information seminar and lasted 118 minutes and
10 seconds. The validity committees were generally recorded in the office of the
department head. The first one was held on 01.07.2019, and the last one was held on
10.01.2021. Three meetings were held in graduate education classes on 24.07.2019 and
06.08.2019 for the process of preparing the guidelines, stakeholder tasks, and evaluation
forms for the teaching practice course. Other meetings included the end-of-semester
meeting of the practicum instructors, the commission for improving the quality of the
teaching practice course, and the thesis monitoring committees. The shortest of these
meetings lasted 34 minutes 21 seconds, and the longest 59 minutes 45 seconds. While
graduate classrooms and lecture halls were used for the meetings before the pandemic,
the Zoom platform was used after the pandemic.

Data Analysis

The data collected within the scope of the research were analyzed with a
systematic analytical approach. The fact that the action research cycle is constantly open

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 502-535



508 Yunus YILMAZ & Hasan GURGUR

to change and the planning and realization of actions as a result of this change
necessitates a systematic analytical analysis approach (Altrichter et al., 2005). The
systematic analysis process consists of sequential steps such as data collection, data
analysis and selection, transformation of data into findings, and interpretation of
findings. Since action research is flexible and allows for change, new findings from the
data analysis and selection step can be included in the report if needed (Huberman &
Miles, 2002).

Within the scope of the research, the steps of determining the current situation,
monitoring, and evaluation were reported through "Word Cloud" analysis. Word Cloud
Analysis was conducted through the NVIVO 11 program. Word Cloud was used to
support the data obtained as a result of semi-structured interviews and to concretize the
emphases and trends in the views conveyed by the participants (Heimerl et al., 2014).

Validity and Reliability-Convincingness of the Data

In the environment in which qualitative research is conducted, the danger of bias
may arise if the researcher is a member or employee of the organization (Hesse-Biber &
Leavy, 2011). The elimination of bias and objective reflection is possible through
measures to ensure research validity. In order to ensure the validity, reliability, or
trustworthiness of the research, data diversity was used. The sources from which data
were collected included video recordings, audio recordings, documents, research diary,
meeting minutes, and products that emerged during the process. Data triangulation was
used to check and verify the research in many aspects (Creswell, 2005; Yildirim &
Simsek, 2011; Yin, 2011). The data were collected for a long period of time and in
detail so that they could be analyzed in depth and described in detail. Emphasis was
placed on ensuring that the data provided a coherent integration with each other and
were reported in detail by linking them with the research in the literature (Denzin &
Giardina, 2011). Expert opinions were consulted in the validity meetings held
throughout the research process. The validity committee controlled all steps of the
research process defined the role of the researcher and approved compliance with the
research model (Bogdan & Biklen, 2007). In addition, thesis monitoring committee
meetings were held twice a year, and arrangements were made in line with the
suggestions of field experts.

Research Ethics

Ethics committee permission number 86289 was obtained from the relevant
university's scientific research and ethics committee where the research was conducted.
All steps of the study and the use of the data obtained were explained to the participants
in detail in the informed consent form. Participant permissions were obtained verbally
and in writing. While determining the participants, care was taken to ensure that they
were volunteers. In addition, participants were informed that they could withdraw from
the study at any time (Bogdan & Biklen, 2007). In order to prevent the principle of
bias, the data collected throughout the research were transcribed verbatim as the
participants reported them without any changes (Gay & Airasian, 2003). In order to
realize the principle of confidentiality as stated in the informed consent form,
participants were assigned code names in the form of a profession-number. In line with
the principle of responsibility, action plans, and practices were carried out
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systematically. Practices were also carried out in line with the needs of all final-year
undergraduate students other than the research participants. In line with the principle of
transparency and honesty, all possible data were collected through audio or video
recording (Denzin & Giardina, 2011; Huberman & Miles, 2002).

Findings
The study aimed to improve the teacher training process in the special education
teacher training program, was carried out in three main stages. These stages, which
emerged after the analysis of the data obtained, are (a) preparation and planning, (b)
implementation, and (c) monitoring and evaluation. Figure 1 shows the research process
cycle formed by the three basic stages.

Figure 1
General Cycle of the Research Process

[ Implementation ]

4 4 ™ 4
*Focus on the topic * Monitoring,
+Identification of L reviewing and
problems and *Realization of evaluating
requirements planned implementation
*Solution proposals implementations

Preparation and 4 Y, Monitoring and
Planning Evaluation

As seen in Figure 1, the research process consists of three basic stages in a spiral
manner. At each stage of the process, cycles emerged within themselves. The validity
committee played an active role in the entire research process, from preparation to
evaluation. The findings section will be presented by detailing the four main stages and
the cycles within them. Therefore, in the following section, the findings obtained from
the analysis of the collected data will be reported according to the order in which the
stages took place.

Phase One: Preparation and Planning (10.06.2019-25.10.2020)

The research process first started with the preparation phase. At this stage, one-
to-one interviews were frequently conducted between the researcher and the thesis
advisor. In line with the decisions taken together with the thesis advisor, the preparation
phase consisted of five steps (Researcher Diary, 17.06.2019). These steps are (a)
focusing on the topic, (b) deciding on the setting in which the research will be
conducted, (c) determining the research boundaries, (d) identifying stakeholders related
to the topic, and (e) describing the current situation.

After the topic, location, participants, and boundaries were determined,
preliminary interviews were conducted to describe the current situation (l. Validity
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Committee Decisions, 01.07.2019). The questions related to the preliminary interviews
are presented in Appendix 1. At this stage, the researchers sought answers to the
following questions:

1. Is the special education department ready for teaching practice after the unification
of the special education program at the undergraduate level?

2. How will the teaching practice course be conducted after the merger?

What are the problems related to the teaching practice process?

4. What are the solution suggestions of the practicum instructors regarding the
problems?

5. Has the unification of the program created new requirements for the teaching
practice course?

6. If so, what are these requirements, and how can they be met?

After the data collection process started, with the emergence of the Covid-19
Pandemic, similar questions were deepened to be valid for distance education. In line
with these questions, preliminary interviews were conducted with stakeholders, and the
current situation was described. After the analysis of the interviews, three themes were
reached.

w

Opinions on the New Special Education Teacher Education Program

The first theme is the opinions on the new special education teaching
undergraduate program. The first striking finding in the interviews was that the process
of merging departments at the undergraduate level was not carried out systematically.
Faculty Member 1 stated this as follows: "In my opinion, if the system had been put in
place in a very appropriate way, which is not for me. | could say okay, but I always
have this opinion. | think it happens in whichever field people feel competent before
they make a choice when they take the university exam." It is seen that the participants
have different attitudes towards the merging of special education subfields. Teacher 7
expressed her negative views on the merger as follows: "I do not find the merger of
special education right because it is a four-year undergraduate degree. | mean, | think
that the university students who are trained are better in special fields." Unlike the
teachers, the faculty members generally have a positive view of the new special
education program. There is a widespread view that this program is an inevitable step,
despite its problems and shortcomings. As a matter of fact, Faculty Member 3 stated this
situation as follows: "Will they be assigned to their own field regardless of which field
they graduate in hearing, mind? No. It was obvious that it was going to merge, it was
just a bit untimely and fast. It was already a single department years ago, and now it is
again. We need to look at what to do next."

Problems Arising After the New Program

The problems brought by the new program are encountered as another theme.
These problems include the incompatibility of the selected subfield and the classes in
which the teaching practice will be carried out, the high number of students, the lack of
communication between the faculty members conducting the teaching practice, and the
differences between students with special needs encountered after undergraduate
education. As an example of these problems, Faculty Member 2 said, "This will bring us
the following problem: A friend of ours who chooses the hearing sub-field can also
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choose the mind. But how will they do the teaching practice?". Faculty Member 3 "We
had a lack of communication even when the fields were separate. Now it will become
even more complicated”. In addition, students trying to practice what they do not know,
the short duration of the teaching practice course hours as well as the short duration of
the practice periods, are seen among other problems. Teacher 8 said, "How can they
practice in a field and become specialized?" and Teacher 11 said, "They are doing
something they don't know, how are they doing it? | mean because he did not take the
course". Lecturer 4 stated, "Practice hours are insufficient. Even in the past, we used to
find them few, now they are even fewer", and Teacher 9 similarly stated, "The number
of internship hours and the number of internships should be increased.”

Requirements After the New Program

In connection with the problems listed, needs related to teaching practice also
emerged. The most prominent of these needs were listed as the need for a common
evaluation form due to the departmental merger, the need for a general list of directives
to determine rules, responsibilities, and boundaries, and the opening of institutions and
classrooms that provide education for the gifted for teaching practice. Faculty Member
5 stated the following regarding the needs: "We all need to come together and jointly
review the evaluation forms that we have applied so far, which we have applied
separately for hearing and separately for the mind."” Faculty Member 1 stated that
"There is chaos right now. No one knows what to do, where to start, and how to
continue. There is a need for a new system and distribution of tasks." Faculty Member 2
stated that there is a need for BILSEM (Science and Art Education Center) for the
teaching practicum course for students who choose the sub-field of giftedness: "The
practice schools they can go to are very, very limited. There are BILSEMSs, but they are
not defined in MEBBIS program™.

The findings in the word cloud overlap with the problems listed above. After the
unification of special education at the undergraduate level, it was emphasized that the
teaching practice system has become complex and that there is a need for objective
evaluation criteria, teamwork, and cooperation. In addition, findings such as lack of
communication, the high number of students and the low number of schools, and the
lack of unification were found. Strengthening the theoretical background of
undergraduate students and the need for teaching practice in BILSEMs for the gifted are
also among the findings encountered in the word cloud.

Second Phase: Realization of Practices (06.07.2019-08.01.2021)

The data collected within the scope of the research were analyzed step by step,
and six cycles were revealed with the analysis. The cycles reached within the scope of
the research are given in Figure 2.
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Figure 2
Cycles Realized in the Research
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As can be seen in Figure 2, the research involved the orientation process,
rotation, the functioning of the US implementation of gifted education, team-building
efforts, the development of the theoretical infrastructure, and the transformation of
theory into practice (transfer) cycles.

Orientation

Since the decision to implement the new program was made very close to the
academic year, it was necessary to make quick decisions to solve the problems
encountered. In this process, defined as orientation, preliminary interviews were
conducted with faculty members, the data obtained from the interviews were analyzed,
findings were reached, plans were made, and the plans were presented to the validity
committee. It was decided to create a guideline for teaching practice in special
education before the start of the academic year (I. Validity Committee Decision,
01.07.2019).

The need for a teaching practice guideline to be created before the start of the
2019-2020 academic year is understood from the participant statements. As a matter of
fact, Lecturer 1 stated this need as "we all need to come together and jointly review the
evaluation forms that we have applied so far, which we have applied separately for
hearing and separately for the mind." Lecturer 2 stated that "common rules that
everyone will follow are necessary." Within the framework of this guideline, two main
stages can be mentioned: organizing the evaluation forms and creating instructions.
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Figure 3
Application Guide Creation Steps

Three meetings were organized during the process of organizing the special
education teaching practice guide, as shown in Figure 3. These meetings were held with
11 faculty members so that at least one faculty member from each sub-field in the
special education department participated in these meetings. The content of the
implementation guide included the creation of criteria for evaluating student practices
and grading schemes in the sub-field of education of the mentally disabled (skills
teaching, concept teaching, social skills teaching, behavior modification), evaluation
criteria in the sub-fields of hearing, vision, and giftedness, and the duties and
responsibilities of all stakeholders from the coordinator to the undergraduate student.

Rotation

Another stage that required intervention within the scope of the findings
obtained from the research data was the school or class change of the students taking the
teaching practice course. Teacher 7 explained this situation with the following
statements: "They can see, for example, the Work School for half a semester, but in the
other semester, they must see the first second level or special subclass.” Therefore, the
classes in which they were placed within the scope of the teaching practice course were
changed twice each semester, while the schools were changed once a semester. Three
meetings were held with the department head and his/her assistants, the teaching
practice coordinator, and the validity committee regarding the rotation. The ideal way
was sought so that school and class changes would not cause confusion and workload.
At this stage, three alternatives were considered: academics moving to a different school
with the undergraduate student group every semester, only students changing schools,
and both. The suggestion of only students changing schools was presented to the
validity committee for implementation. However, the committee members proposed a
new alternative for undergraduate students to gain more diverse professional
experience. It was decided that undergraduate students would carry out teaching
practice in two different classes in the same school in one semester, and in the second
semester, they would be placed in a new school (Ill. Validity Committee Decisions,
02.01.2020, p. 16). It was suggested that classroom changes within the same semester
should be made at different levels as much as possible. With this decision, it was
ensured that both the faculty members continue to teach in the schools where they
conduct the practicum course, and the undergraduate students see four different classes
in one academic year.
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The Teaching Practice Process in the Department of Education of the Gifted
and Talented

Faculty members working in the department of gifted education were involved
in the teaching practice process for the first time in the year the research was conducted.
The fact that the process was to be carried out for the first time brought along important
uncertainties and problems (Researcher Diary, 24.07.2019, p. 4). The main problem
encountered in this process is related to the realization of the teaching practice in classes
with gifted students. Currently, general education classrooms are not available for
selection by undergraduate students in the special education teaching program as part of
their teaching practice. For this reason, it is not possible to assign undergraduate
students to general education classes through MEBBIS. The views of faculty member 2
on this issue are as follows: "Until today, gifted students were evaluated under the
classroom teaching program. However, with the merger of special education, they were
included in the field of special education. Normally, these students should continue their
teaching practice in general education classes, but we cannot.” Initially, students were
placed in the project school with which the Department of Gifted Education had a
protocol. However, since there was no official basis, undergraduate students had to
continue their teaching practice in special education classes after two weeks. The
MEBBIS ministry official was contacted for the solution to this issue. In the interview,
the official said, "The Practicum Student Evaluation (IPE) system is an element that
makes the teaching practice regular and systematic and ensures that it is monitored. At
this point, the functioning of MNE does not involve individuality”. At this stage, the
dean's office of the university where the research was conducted was also informed
about the issue. In the meeting with the ministry official, it was stated that it was not
possible to carry out teaching practice without a permission process and that the
ministry could not make such an arrangement for students who chose a small number of
subfields of gifted education (Researcher Diary, 14.01.2020, p. 18). After the meeting
with the dean's office, a validity committee was organized to evaluate and decide on the
final situation. As a result of the evaluation carried out in the validity committee, it was
decided that undergraduate students who chose the sub-field of education of the gifted
will continue their teaching practice in special education classes, including the fall
semester of the current 2019-2020 academic year (IV. Validity Committee Decisions,
09.01.2020).

Team Building Effort

The findings obtained from the data showed a communication gap between the
practicum instructors involved in the teaching practice in special education. Faculty
member 5 expressed this situation: "Everyone is doing something, but no one knows
about each other. We should be more aware of each other". Faculty member 1, who had
a similar view, stated after the semi-structured interview recording was closed, "Not
every academic is interested in the teaching practice; departments work independently
of each other" (Researcher Diary, 04.07.2019, p. 3). In order to realize effective
teamwork, this cycle consists of the steps of preparation, building a bridge between the
staff, establishing a commission to improve the quality of implementation, the end-of-
term meeting of the implementation coordinators, and making decisions about the next
semester.
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First of all, an e-mail group was established to ensure communication between
the faculty members who are the implementation coordinators and the implementation
coordinator ship. In addition to this e-mail group that provides the communication
network, it was aimed to form a representative committee and to ensure the necessary
coordination between the instructors. For this purpose, it was decided to establish a
commission to increase the quality of practice in the planned intervention process
(Researcher Diary, 18.12.2019, p. 15). The purpose of establishing the commission was
planned to be the spokesperson of the personnel involved in the teaching practice in
each faculty member's own department and to convey their problems, to offer solutions
by identifying situations that the department chairmanship or practice coordinator ship
could not notice, and to convey the progress and problems, if any, in the schools where
the practice is carried out. The Commission held its first meeting with six members, one
from each sub-field of special education. As a result of the meeting

e Review of compulsory courses,

e Failure to complete four observations in one period,

e Reducing the number of observations or dividing student groups into two,

e Changing the average of 70% teachers and 30% academics in the general scoring
system and increasing the average of academics,

e Changes in the content of theoretical courses,

e The digitalization needs of the department,

e Suggestions such as good practice examples should be presented to undergraduate
students were included (Quality Enhancement Commission Meeting Minutes,
25.12.2019).

The validity committee approved the recommendations presented by the
commission, and an end-of-semester meeting was organized to announce them to the
department staff and to receive their opinions. In this meeting

e Removing a school in the practice school pool from the system and not sending
teacher candidates to that school,

e Directing a faculty member who has studies in this field to an institution that
provides education to preschool-age special education students,

e Directing faculty members who do not have a vehicle to closer schools,

e Placement of teacher candidates in schools with vacancies in more central locations,

e Adding faculty members who want to conduct teaching practice courses to the
system,

e Dividing the groups into two for faculty members who cannot complete four
observations,

e Faculty members with different workloads can drop the course for this semester,

e Determination of letter grades for the teacher practice was listed as follows.

After the meeting, all the items were discussed with the researcher, the advisor,
and the deputy heads of the department. It was decided that the researcher would make
new arrangements for all of the items (Researcher Diary, 13.01.2020, p. 18). Within the
scope of the arrangements, the faculty members in the kindergarten providing preschool
education were directed to a different school. In that school, a faculty member with
studies in this field was assigned to conduct the course. The school that was requested to
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be removed from the implementation pool was removed from the system due to its lack
of a systematic system and the absence of forms such as individualized curriculum
(IEP) and rough assessment, which were expected to be ready for implementation, its
unusual functioning, and problems with the deputy principal. In addition, care was taken
to place non-intermediary faculty members in more central schools. Similarly, care was
taken to ensure that students were not placed in more distant schools before the
vacancies in the center were filled (V. Validity Committee Decisions. 13.02.2020, p.
21). Another regulation was to lower the letter grades to 90-AA and then to 85-AB, five
by five. Since it was understood that there were many differences of opinion on this
issue and that confusion could arise, it was decided to add this article to the directive
(Researcher Diary, 29.11.2019, p. 12).

Developing Theoretical Infrastructure

On March 11, 2020, when the World Health Organization declared the
Coronavirus pandemic, formal education was suspended, and online platforms were
switched to online platforms. Therefore, research has gained a new dimension. Since
completely new problems and solutions were needed with the pandemic, a new planning
and intervention process started. The step of developing the theoretical infrastructure
can also be defined as the period covering the shock process experienced by the
announcement of the pandemic. In this period, when the authorities at all levels of
education and training are busy with shock, panic, and question marks, the researcher is
trying to find answers to the following questions (Researcher Diary, 26.03.2020, p. 24).

e How will online education be conducted?
e In particular, how can the teaching practice process be carried out online?

As a result of these inquiries, the researcher prepared a short report in light of
the findings regarding the completion of the current semester and presented it to the
validity committee. Among the findings obtained during the formal education and
transition to the online process, it was understood that undergraduate students lacked
theoretical knowledge. As a matter of fact, Teacher 6 described the situation as "For
example, students who did not take a concept teaching course and did not know applied
behavior analysis." Teacher 11 stated, "They are worse than every year's level, it seems
like they could not get efficiency from the lessons.” Undergraduate Student 2 stated,
"There were places where the courses overlapped, and we could not take these courses.”
Therefore, it was suggested and approved by the committee to complete the semester
with webinars that would improve the theoretical background of the students (VI.
Validity Committee Decisions, 26.03.2020).

After analyzing the interview transcripts from teachers and undergraduate
students, it became clear that there were deficiencies in teaching concepts, error-free
teaching methods, social skills instruction, and career support. The cycle of developing
the theoretical infrastructure consisted of preparation, implementation, and evaluation of
the sessions. In the preparation phase, support was obtained from competent lecturers in
the relevant fields to conduct the webinars. At this stage, students who did not take the
teaching and method courses were reached through the teacher practice coordinators.

The sessions of the informative seminars, the preparations of which were
completed, were started at 13:00 and completed at 17:45 with two ten-minute breaks.
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The guest lecturer first gave a presentation on the concept of teaching interactively with
undergraduate students. This session lasted approximately 60 minutes. In this session

e Methods used in concept teaching

e Concept analysis

e Planning and implementation of concept teaching
e Good practice examples were included.

After a short break, the session on error-free teaching methods was held. The
second session lasted approximately 80 minutes. In this session;

e Reminding the concepts related to applied behavior analysis

e Definition of error-free teaching

e Fixed waiting time teaching

e Simultaneous prompting

e Increased standby teaching

e Teaching with pre-behavioral prompting and testing

e All teaching methods, such as social skills teaching, were included.

After answering the students' questions, the instructor completed the session and
left the interview. The last session was conducted by the researcher. In the session
called career support seminar, the topics that students were curious about in their
professional careers were discussed with a presentation. In this session;

Types of public and private institutions in special education
Working conditions of institutions

Personal rights of employees

The rights of private institutions were included.

With the transition to distance education after the pandemic, the studies carried
out with the undergraduate student group in the study were completed in the fall
semester of 2019-2020. After this group graduated, a new process involving distance
education was started with fourth-year undergraduate students who will take the
teaching practice course in the 2020-2021 academic year.

Transforming Theory into Practice (Transfer)

Due to the ongoing effects of the pandemic in the 2020-2021 academic year,
educational institutions have adopted a distance education approach. For this reason,
under the guidance of the validity committee, planning was made to carry out the
teaching practice with distance education. The planning is in the form of material design
for students with special needs in the distance education process and the transfer of
these designs to the real environment. As a matter of fact, Undergraduate Student 9 said,
"We know the mind, but we don't know how to prepare materials for the field of special
education. Like hearing, like vision, teacher.”" and Undergraduate Student 16 said, "The
field is united after all. We have the possibility to work everywhere. We need to be able
to prepare materials for all kinds of children." The cycle of transforming theory into
practice consists of preparation, lectures, student material presentations, EBA sessions
(transfer), and evaluation steps.

In the preparation phase, a 12-week syllabus for the material design and
instructional technologies course to be conducted in the fall semester of the 2020-2021
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academic year was created and approved (VII. Validity Committee Decisions,
09.04.2020). The syllabus is given in Table 4.

Table 4
Material Design and Instructional Technologies Course Syllabus
Session  Date Topics Content
1 07.10.2020  Planning Sharing what will be done durl_ng the
semester and the course operation
’ 14.10.2020  Calendar Teaching Cale_ndar activity and use for students with
special needs
Students' calendar presentations
3 21.10.2020  Story Baking Items to be considered in the pre_paratlor? and
use of storybooks for students with hearing
loss
. ) . Students' storybook presentations
Material Design for Science . .
4 28.10.2020 Teaching Preparing an experiment book for students
with hearing loss
. . . Students' experiment book presentations
Material Design for Literacy . . .
5 04.11.2020 Teaching Text analysis and voice teaching for students
with hearing loss
Material Desian Students' presentations of text and audio
7 11.11.2020 awerialbesign for work
Mathematics Teaching L . . .
Division with and without remainder
Students' presentations of division material
8 26.112020 aterial Design for Preschool  Elements to be considered in material design
o Period for students with special needs in preschool
age
Presentation of preschool materials by
i i students
9 30.11.2020 M.aterlgl Design for Students . .
with Visual Impairment Items to be considered when preparing
materials for students with visual loss
. Presentation of materials prepared by
Develqpment of Materials students for students with visual impairment
10 03.12.2020 Involving the Use of . ] ]
Technology Preparing sequential cards using
Storyboardthat program
Development of Materials Presentations of the materials prepared by the
11 09.12.2020  Involving the Use of students using Storyboardthat program
Technology Making a video using the Plotagon program
Development of Materials Presentation of videos prepared by students
12 23.12.2020 Involving the Use of with Plotagon program

Technology

Period evaluation

As given in Table 4, material development sessions were held in the areas that
undergraduate students needed. The first session was held on 07.10.2020, and the last
session was held on 23.12.2020. The process started with lesson planning, continued
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with material design in various fields and subjects, and ended with video content
preparation for students with special needs. Before the researcher's informative sessions
on the topic of the week, undergraduate students presented the materials they prepared
within the scope of the topic covered in the previous week. The whole process, from the
planning of the lesson to its finalization, was carried out in a similar way. Examples of
materials prepared by undergraduate students are given in Visual 1.

Visual 1
Examples of Materlals Prepared by Students

1V£| B IW:I = |1'

n Rer LT -t csm

Storyboard That kendi yaratin

Each undergraduate student prepared a total of 11 materials during the semester.
The two examples selected in the visuals were chosen from the materials that the
students presented after the sequential card preparation and video content preparation
courses using technology. A screenshot of the material prepared as a video was taken
and added to the visual.

While the instructional technologies and materials course continues, teacher
practice courses are conducted through EBA and Zoom. The process of transferring the
theoretical knowledge learned in the instructional technologies and materials course of
undergraduate student 24 to the real teacher practice environment was observed and
evaluated.

EBA lessons were conducted with the participation of the researcher,
undergraduate student, and teacher 12. The online courses were conducted in an online
classroom for fourth-grade children with hearing loss. There were six students in the
class, including two children diagnosed with mild intellectual disabilities. The students
were involved in the process within the framework of Teacher 12's lesson program, and
24 undergraduate students prepared plans and materials on the topics the teacher gave
and carried out their practices.

Visual 2
EBA Lesson Visuals
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In the visual, there are video recordings taken from two different lessons. The
first video recording was taken from science (classification of substances), and the
second from Turkish (phonics). Undergraduate Student 24 observed the students in the
classroom for two weeks before starting the implementation. She tried to determine
students' academic level with hearing loss by observing them for 12 hours two days a
week. Information about the lessons on EBA is given in Table 5.

Table 5
Information on EBA Sessions
Session Date Lesson Topic
1 11.12.2020 Turkish Sound Teaching
2 17.12.2020 Mathematics Geometric Objects
3 24.12.2020 Science Classifying Substances
4 31.12.2020 Mathematics Currencies
5 07.01.2021 Social Studies Neighboring Countries
6 08.01.2021 Turkish Emergency Teams

(Sequential card)

Table. 5 shows that six EBA sessions were conducted. In the sessions, 24
undergraduate students prepared based on the instructional technologies and materials
course teachings in Turkish, mathematics, science, and social studies. All sessions
lasted 20 minutes. The lessons were observed and evaluated by the researcher and the
classroom teacher.

In the cycle of transforming theory into practice, the evaluation step was realized

in two dimensions. Instructional technologies, material design courses, and EBA
sessions were evaluated with different criteria. In evaluating the materials prepared by
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undergraduate students within the scope of the course, the academic level of students
with special needs and the criteria of suitability to the characteristics of the disability
group were taken into consideration. In addition, the materials were evaluated every
week during the presentations with the criteria of size, comprehensibility, visuality,
design, and economy. Undergraduate students also shared how they planned to use their
materials during their presentations. In this context, the appropriateness of the prepared
material to the determined aims and objectives was also evaluated. During the EBA
sessions, the development of Undergraduate Student 24's teaching skills and the transfer
of the teachings in the instructional technology course to the real practice environment
were evaluated. After each session, the development process was evaluated by the
researcher and Teacher 12. First, Undergraduate Student 24 evaluated herself, then the
researcher and the teacher shared their observations. Undergraduate Student 12 was
quite successful in some areas from the beginning of the process. For example, the
classroom teacher said, "His plans and materials are always good, he is very devoted in
this regard...". However, it was observed that support was needed in some areas. In the
beginning, Undergraduate Student 24 had difficulty controlling the classroom because
the lessons were online. She started to conduct more controlled lessons by considering
the feedback given by the researcher, such as "Try to make more interesting moving
materials, draw attention with your tone of voice from time to time, speak
monotonously, force students to participate in the lesson.” In the general evaluation
made with the classroom teacher, the statements "He improved every day, how can |
say, despite distance education...” showed that the process progressed as desired.

In addition to trying to improve the teaching skills of undergraduate student, the
courses also had indirect benefits. In the post-lesson evaluations, the researcher asked
undergraduate student 24 the question, "How did you make this material?" and asked
her to show it briefly on the computer. The aim here was to support Teacher 12 in
preparing materials with instructional technologies through implicit learning. As a
matter of fact, it was understood that progress was made towards this goal at the end of
six weeks. The opinions of Teacher 12: "I learned it too, thanks to him, I know we are
old, but you need to improve yourself, you encounter everything at any time" support
this opinion.

Third Phase: Monitoring and Evaluation (09.01.2021-29.01.2021)

After the completion of the implementations, the monitoring and evaluation
phase started. At this stage, it was decided to review the practices carried out within the
scope of the research in the interviews held with the thesis advisor and the validity
committee. In the review process, it was aimed to interpret and evaluate the practices
realized by conducting final interviews with the research participants. For this purpose,
it was decided to conduct final interviews with faculty members, teachers,
undergraduate students taking instructional technology and material design courses, and
undergraduate students and teachers who conducted EBA sessions (I1X. Validity
Committee Decisions, 10.01.2021).

Before the Pandemic

Three sub-themes were found in the theme of evaluating the practices before the
pandemic. These sub-themes are opinions about the teaching practice before the
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research, opinions about the practices carried out during the research process, and
problems and solutions in the teaching practice process.

Since the teaching practice will be carried out for the first time after the
unification of the special education program, the opinions are generally positive.
Because for many years, a systematic teaching practice process has been carried out in
sub-fields such as education of the mentally disabled and education of the hearing
impaired. As a matter of fact, Lecturer 3 stated this situation as follows: "We had a
system. Hearing was unaware of the mind, the mind was unaware of hearing, but
everyone was conducting it within their own system." However, opinions change
completely when asked about the current situation as the 2019/2020 Fall Semester
approaches after the merger. Faculty Member 1 stated, "There should not have been
such a transition. There was no preparation, so no one knew what was going to happen.
There is a flood of questions but no answers, you know what | mean™ is one of the best
examples of the negative atmosphere. Faculty Member 6 stated that the merger process
was sudden and unplanned with the views, "I mean, it could have been done with a pilot
practice, this chaos also turned the existing system upside down."

Opinions about the practices carried out during the research process were
generally positive. Faculty Member 4 stated that "Many new decisions were made, and
practices were implemented. Of course, some things would have happened even without
the research. But it would have happened with a meeting between the lecturers.
Stakeholders' opinions were taken and researched, and that's how it was done. I think it
was much better with the research.” It is understood that the contribution of the research
to the organization of the system is important. Faculty Member 7 said, "If we look at it
scientifically, it seems like an original study. A new process is a subject that has not
been studied. From our point of view, we conveyed almost every problem we had.
Some of them were solved, and some were not, but I think it was good that the
beginning was like this, it was not left in the air. There may be follow-up studies." She
stated that the research could be a guide to the literature and subsequent research.

The issues mentioned in the sub-theme of problems encountered within the
scope of the research and solutions for eliminating these problems are frequently related
to cycles. As a matter of fact, the preparation of the teaching practice guide during the
rotation process was evaluated as a functional practice by all faculty members. For
example, Faculty Member 7 said, "Evaluation forms were very good. Grading was one
of the most complicated issues." On the other hand, it is seen that the directive on
special education teaching practice, which is another section in the manual, prevents
confusion. Faculty Member 3 said about the directive: "We were at the beginning of a
very messy process. | think it was like a road map. | think it was an important move of
the research."

After the Pandemic
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Three sub-themes were reached in the main theme of evaluation of the practices
carried out after the pandemic. These sub-themes are opinions on teaching practice after
the pandemic, opinions on the practices carried out within the scope of the research
during the pandemic process, and problems and solutions in the pandemic process.

Following the pandemic announcement, the teaching practice process in the
special education program has gained a new dimension. In order to understand the
current situation, the expressions of the participants whose opinions were taken were
generally in the direction of a new complexity. Teacher 9 described this situation as
follows: "There was no infrastructure, of course, we did not know what to do at first.
Special education and distance education are very difficult things. We don't know what
teacher candidates should do", emphasizing that a difficult process will start again.
Undergraduate Student 5 from the first group of special education graduates (2019/2020
Spring Semester), whose teaching practice was left unfinished after the pandemic
announcement, stated the following opinion: "We were already having difficulty in
practice, in fact, it was distance education, it went without practice in two months.” It
has become clearer how distance education will take place in the new academic year
(2020/2021 Fall Semester) that started with the continuation of the Covid-19 Pandemic.
The opinions of undergraduate students taking the teaching practice course are generally
related to how they will carry out an effective learning and teaching process with
distance education. For example, Undergraduate Student 16 said, "Online practice was
not good, teacher. Maybe the most important part of the school. How will we prepare
materials, let's do it, how will we teach the lesson.” On the other hand, Faculty Member
7 said, "There was a new practice that we just got used to. Now that the pandemic has
come out, things are settling down, it will be even more difficult now. Who knows how
long it will last.”" She stated that the teacher practice process after the merger of the
special education program became more complicated with the pandemic.

In the last interviews, the participants were also asked questions about the
practices carried out during the pandemic process. Undergraduate students and teachers
generally thought that the practices were useful and functional. Undergraduate Student
18, who took the instructional technologies and material design course, reflected on this
situation with the view, "It was an intense content, but we are sure that you will benefit
from it." On the other hand, Undergraduate Student 4, who participated in the sessions
to strengthen the theoretical infrastructure held at the beginning of the pandemic, stated,
"I was feeling incomplete, to be honest, although 1 still have a concern, we needed such
an organized course, it was a hit." Teacher 12 expressed his views on the transfer
process related to EBA sessions as follows: "It was an orderly, systematic progress,
teacher, | think it was good for myself and for the student. It was not done for the sake
of being done, I mean, | felt like a real internship, even from a distance". Faculty
member 6 said, "l think whatever can be done remotely was done. | mean, teaching
practice is a live-blooded process, so | think the students were satisfied, frankly." He
stated his opinion. In this direction, it is thought that the stages of developing the
theoretical infrastructure and transferring this knowledge to the real practice
environment in light of the data collected before and after the pandemic are functional.

The last heading in the monitoring and evaluation theme includes the problems
experienced during the pandemic process and the solutions produced for these
problems. It is seen that the fact that the post-pandemic teaching practice will be carried
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out through distance education causes anxiety and uncertainty among stakeholders such
as undergraduate students and teachers. Within the scope of the research, it was tried to
realize the closest teaching practice course to the ideal. Participant opinions regarding
the solutions employed for the problems encountered in this endeavor are quite positive.
As a matter of fact, Teacher 12 said, "We fell into a chaotic situation. | wasn't sure if
those who came for the practicum would come just for the sake of it or if they would be
able to do something. We have many years of experience, but distance education is a
difficult job, this is a special education class. But | was very satisfied. The student
improved day by day and did more than his/her best." statements support this
impression. On the other hand, Undergraduate Student 24's statement, "At first | did not
know what to do, but as | progressed, | gained self-confidence. My knowledge
increased, and the feedback was useful. There was always a problem, but it was always
solved. I feel more ready for teaching™ are similar to the teacher's views. Undergraduate
Student 20 said, "It was very good to find someone we could tell our deficiencies and
weaknesses and get support. Compared to other groups, we saw hundreds of material
examples in one semester. At first, | felt like I didn't know anything™, she commented
on her individual development. Finally, among the problems observed within the scope
of the research is the lack of technological knowledge of the classroom teacher as well
as the undergraduate students. The sessions on EBA also contributed to the
technological development of the classroom teacher. Teacher 12 summarized this
contribution by saying, "Of course, MNE had prepared an infrastructure for the lessons,
but beyond that, | have seen many applications from applications where | can use the
blackboard to animated content."

Discussion

In 2014, the Ministry of National Education's Board of Education decided to
appoint graduates of teaching programs in hearing impairment, mental disability, and
visual impairment as ‘special education teachers' by amending the Principles of
Teaching Fields, Assignments, and Course Teaching. Accordingly, in 2016, CHE
announced a new special education teaching program by combining all subfields at the
undergraduate level. Learning disabilities and autism spectrum disorder education were
added to the special education teaching program. Within the scope of the research, the
participants' opinions regarding the unification of all sub-fields as a single
undergraduate program under the umbrella of special education teaching were taken. It
was understood that the stakeholders participating in the research had different opinions
about the new special education program. In this direction, different evaluations were
included according to the perspectives of faculty members, teachers, undergraduate
students, and MNE officials.

In the focus of the teaching practice course, the research findings show that the
implementation period is short. In the literature, there are many research findings that
the teaching practice course duration in special education is insufficient (Aydin &
Sentiirk, 2021; Giileg-Aslan, 2014; Karabiyik & Ugurlu, 2019; Ulay, 2018). In addition,
there were problems in placement in schools structured according to the type of
disability in accordance with the sub-fields chosen by the students. In their study,
Biiyiikalan Filiz et al. (2018) predicted that the duration of teaching practice would not
be sufficient, there would be problems in school-student matching, and there would be
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insufficient faculty members to conduct the course. As a matter of fact, this prediction
coincided with the findings of the study. Participants considered the implementation
periods of the new special education teacher training program inadequate. The main
reason for the problem in school-student matching is that there are two universities with
special education departments in the province where the research was conducted. Lack
of communication between universities causes conflicts in placements. Due to the
research assistants who are on the staff of different universities and who continue their
postgraduate education in the department where the research was conducted, there was
no problem regarding the insufficiency of faculty members. However, it is foreseen that
this problem will be on the agenda in the coming years. At this point, the number of
students admitted to the special education teaching program may be reduced.

Among the aims of education is for individuals with special needs to become
self-sufficient, acquire independent living skills, and integrate with society. In order to
improve the life functions of individuals, instructional arrangements are needed. One of
the methods used to help individuals gain independent living skills within the scope of
instructional arrangements is incorrect teaching methods (Aksoy, 2019). In the special
education teaching program, it is seen that the errorless teaching method course is
defined as an elective course. False teaching methods are among the effective methods
for teaching skills and behaviors to individuals with different needs in various age
groups (Tekin, 1999). Most of the teacher participants of the study stated that the
undergraduate students who took the teaching practice course after the special education
teaching program did not know or did not know the errorless teaching methods. It was
determined that undergraduate students generally did not take this course. In this
context, it may be considered to make this course compulsory for undergraduate
students who choose the subfields of education of the mentally disabled and autism
spectrum disorder education.

Ulay (2018) evaluated the merged special education teaching undergraduate
program in the context of the competencies of teachers of the mentally disabled. As a
result of the evaluation, changing the concept of teaching courses as compulsory
courses is among the recommendations. A similar finding was found in this study. It
was observed that senior undergraduate students who completed their theoretical
education in the new program and passed the teaching practice stage did not take the
concept teaching course because it was in the elective category. It was determined that
the lack of knowledge about concept teaching, especially pointed out by the teacher
participants, was tried to be overcome during the practice. In parallel with Ulay's (2018)
suggestion, it is considered necessary to include this course in the compulsory course
category, at least for undergraduate students who choose the sub-fields of education of
children with ASD and education of the mentally retarded.

Karasu et al. (2014) examined the changes that need to be made from the
teachers' perspective in the teaching program for the mentally disabled. Their findings
include creating new alternatives by increasing the number of elective courses,
enriching the course content, and increasing the practice opportunities. It is seen that the
new special education teaching program has made changes that overlap with these
findings. It is understood that elective course alternatives have been increased
considerably, and course contents have been enriched according to the teacher training
program for the mentally disabled. However, contrary to the findings of Karasu et al.

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 502-535



526 Yunus YILMAZ & Hasan GURGUR

(2014), it is seen that practice opportunities are limited. There are two teaching practice
courses for undergraduate students who are expected to acquire teaching skills in six
sub-fields. Within the scope of the research conducted, it is reported that practice
opportunities have become more inadequate compared to the old program, especially in
the opinion of teacher participants.

After the unification of the special education teaching program at the
undergraduate level, one of the priority issues that came to the agenda was quality. In
order for the students who will graduate from this program to be seen as a qualified
special education teacher, attention is drawn to the necessity of increasing the practice
periods, revising the program content, and the obligation of faculty members to give
courses within the scope of their own expertise (Biiyiikalan Filiz et al., 2018). The
findings obtained within the scope of the research show that in order to train teachers
who have mastered all sub-fields of special education, practice hours and duration
should be increased. As stated in the previous paragraphs, courses that are considered
elective courses should be recategorized as compulsory courses. Biiylikalan Filiz et al.
(2018) state that with the new curriculum, the initiative to be trained in a qualified way
is left to the students' choices through elective courses, albeit partially. Special
education teachers should be adequately equipped in the education and training
processes of students with special needs (Billingsley & McLeskey, 2004; Ozyiirek,
2008). The undergraduate students who participated in the study stated that they did not
see themselves as a special education teacher with adequate equipment. In this direction,
there is a need to review the program and make arrangements in light of scientific data.

Some of the participants also had positive opinions about the current situation
after CHE announced the new special education teaching program. Some of the
participants consider the new program, which is organized in parallel with the
appointment criteria of the Ministry of National Education, to be applicable, provided
that they also express its shortcomings. On the other hand, they also stated that this
program is a need. It was stated that there is a need for a unified special education
teaching program because, in the old programs, teachers were appointed as teachers
without taking into account the special education field they graduated from. In the study
conducted by Biiylikalan Filiz et al. (2018), some participants stated that the old
program did not provide teacher candidates with the skills to teach students in different
disability groups and that the new program was formed in line with the need and met the
expectation to meet the teacher shortage in the field of special education. In the current
study, participants who were special education teachers generally had negative attitudes
towards the merged program. Faculty members, on the other hand, besides their positive
views, think that a pilot study or gradual implementation would be a more systematic
approach. In summary, no matter how and in what form the special education teaching
program is implemented, it is important to make it more qualified by focusing on
solving problems and meeting the needs since it is already being implemented in
universities.

Teaching practice, which can be considered the last step of pre-service
education, is defined as a period of time in which final undergraduate students study in a
classroom appropriate to their field of specialization, with an experienced teacher and/or
faculty member acting as a guide (Eurydice, 2018; Van Schagen Johnson et al., 2017).
Within the scope of the research, the first problem encountered in the teaching practice
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process was rotation. All participants, especially teachers and undergraduate students,
requested rotation during the teaching practice process in order to gain more experience
and get to know students and teachers. This request was not left unanswered, and a
system was established in which they could carry out the practicum in a new classroom
each semester with new teachers and faculty members. During the practicum, senior
undergraduate students have the opportunity to apply and reflect on the theoretical
knowledge and skills they have acquired throughout their education in a real-world
environment (Conderman et al., 2005; Hurioglu, 2016; Woods & Weasher, 2003). On
the other hand, the new special education teaching program facilitates the transition
between subfields (Biiylikalan Filiz et al., 2018). Meeting the demands for a transition
to different fields without causing confusion has become easier with rotation. With the
realization of rotation, undergraduate students had the opportunity to transform their
theoretical knowledge and skills into practice in different environments and classes in
the subfield they specialized in or in the same field.

Instructors have stated that newly graduated teachers have the necessary
theoretical knowledge and theoretical infrastructure. However, they will have
difficulties in their professional development because they cannot find enough
opportunities to test and develop this knowledge in practice in undergraduate education
(Aksoy et al., 2018; Kis et al., 2017). In this study, similar findings regarding teaching
practice and contrasting findings regarding theoretical knowledge and theoretical
background were found. Some of the participants, including senior undergraduate
students, think that their theoretical knowledge and theoretical background are not
sufficient. However, it is seen that the main reason underlying the insufficiency is the
course choices of undergraduate students. It was determined that even the courses
related to their chosen subfields of specialization were not taken if they were not
compulsory. Another research finding of Kis et al. (2017) is that teachers are not taught
professional development models. It can be stated that professional development models
have gained more importance in the new program in which choices other than
compulsory courses are left to student preferences. Adding course content related to
these models to the first year of the undergraduate program will indirectly benefit
students' professional development in the future.

Aydin and Sentiirk (2021) compared the new special education teaching
program with the old program that produced graduates in terms of departments. The
participants who graduated from the old program emphasized that the program content
contained inefficient and inadequate practice courses, that they were not trained at the
desired level in family education, and that it was insufficient to meet the problems and
needs encountered in professional life. In addition, they evaluated the curriculum
content and academic staff as inadequate. Regarding the new special education teaching
program, 65% of the participants expressed negative opinions. In this study, similar
results were observed regarding the unification of special education. However, it should
be noted that only some of the teachers expressed negative opinions. The striking
finding in Aydin and Sentiirk's (2021) study is that although most of the participants
expressed negative opinions about the new program, only 6% of the participants were
informed about it. To put it briefly, many of the participants both criticized the old
curriculum and expressed negative opinions about the new curriculum without knowing
the details. The most common suggestion for the solution to the consequences of this
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critical view is to increase the quality and quantity of practice. Although the results
regarding the teaching practice are similar to the study, it can be stated that contrasting
findings were reached in terms of course variety and content.

After the pandemic, the teaching practice course was conducted on the EBA
platform. The Zoom program was defined on EBA, and relevant faculty members also
participated in the lessons. Among the implicit benefits of the research in the distance
education process is the development of the teacher in whose classroom the teaching
practice was carried out. In her study, Sertkaya (2021) found that special education
teachers' self-efficacy regarding the use of technology was at a high level. However,
contrary to this finding, it was observed that the teacher did not have sufficient
knowledge and equipment about the programs that can be used in the e-learning
process, preparing materials, and using these materials in distance education. Therefore,
evaluations were made after each lesson to improve the teacher's technological
knowledge and equipment. In addition, the construction process of the materials used in
the lessons was introduced in a way to include each stage.

Karasu et al. (2014) emphasized the necessity of revising the teacher training
program in special education before the special education department was merged due
to changing student profiles and types of disabilities, and technological developments.
In addition, he emphasized that producing materials was one of the most difficult
subjects for teachers who graduated from the old program. Although the special
education teaching program has changed, it is seen that no progress has been made in
technological development and material issues. In the research conducted, especially
with the opinions of undergraduate students, it was understood that it was difficult to
prepare materials according to the types of disability. With the pandemic, the
inadequacy of the technological infrastructure and the lack of knowledge and equipment
in reflecting instructional technologies to the field have come to light, as expressed in
the study of Karasu et al. (2014). Although many studies have been carried out within
the scope of the research to eliminate these deficiencies, measures to ensure continuity
are needed. In particular, it is important to organize the instructional technologies and
material design course with the content that traditional materials specific to all disability
groups within the scope of special education can be prepared. On the other hand, the
inclusion of the objectives of preparing materials using instructional technologies and
realizing the lesson in accordance with the material in the course content will contribute
to the relative elimination of the problems expressed.

Conclusion

As a result, it was understood that the participants had different opinions about
the new special education teaching program. While special education teachers and
undergraduate students are generally dissatisfied with the new program, faculty
members and ministry officials think that this program is inevitable. However, many
problems were encountered after the new special education teaching program. Among
these problems are the inclusion of important courses as electives in the catalog, the
high number of students, the small number of schools to conduct teaching practice
courses, and the short duration of practice course hours. In addition, the sub-field
chosen by the undergraduate students and the classes in which the practicum will take
place do not match. Especially for undergraduate students who prefer to specialize in
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the sub-field of gifted education, there are unsolvable problems in student-school
placements. There is a widespread belief that the elective and compulsory courses in the
content of the new program should be revised. The inclusion of courses such as concept
teaching and error-free teaching methods within the scope of elective courses is thought
to affect the teaching skills of undergraduate students in the implementation process. As
a result of the research, needs were also identified besides the problems that emerged
after the merged program. It was seen that there was a need for a directive to determine
the rules and boundaries of the teaching practice course. In addition to the directive, it
was understood that the faculty members conducting the teaching practice course
needed a common evaluation form, effective communication, and cooperation. All these
problems and requirements were tried to be solved to the extent permitted by the
regulations, the teaching practice course guide was prepared, the rotation process was
carried out, and commissions were established to ensure the systematic operation of the
new program. With the pandemic, the research evolved into developing the theoretical
infrastructure of undergraduate students and transforming their theoretical knowledge
into practice. In this context, webinars were organized in areas such as concept teaching,
error-free teaching methods, social skills teaching, instructional technologies, and
material design sessions were held. It was also aimed to transfer the gains obtained from
all these sessions to the ongoing teaching practice process in the real practice
environment of EBA. In the sessions held in EBA, it was tried to increase the
technological knowledge level of the classroom teacher as well as the undergraduate
student. In the light of the data obtained within the scope of the research, the decisions
taken, the results arising from the decisions, and the actions taken were monitored and
evaluated. At this stage, it was concluded that the feedback was quite positive and
contributed to the development of the teaching practice process after the new special
education teaching program.

Implications

e The duration of the undergraduate program can be increased to five years, with three
years of theory and two years of practice, so that undergraduate students can
practice teaching in many sub-fields of special education.

e Similar to examples abroad (e.g., China), students who complete their bachelor's
degree can complete the teaching practice process in sub-fields through a master's
degree.

e In the special education teaching course catalog, concept teaching, and error-free
teaching methods courses are included in elective courses. For undergraduate
students who prefer to specialize in the sub-fields of education of the mentally
retarded and autism spectrum disorder education, it may be suggested that concept
teaching and errorless teaching method courses should be compulsory.

e For undergraduate students who choose the sub-field of education of the gifted,
BILSEMs can be included among the institutions where teaching practice is carried
out.

e For undergraduate students who choose the sub-field of education of gifted students,
general education classes with gifted students can be included in schools where
teaching practice is carried out. Classes in these schools can be considered special
subclasses.
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e In order for the new special education program to be implemented in a functional
way, it may be recommended to increase the number of faculty members in
universities with a distribution that includes experts from each sub-field.
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ABSTRACT: The research aimed to determine the opinions of the students and the course teacher with regard to
using the comic book prepared in accordance with a context-based scenario as teaching material for the science
course. Phenomenology, one of the qualitative research approaches, was used for research purposes. A context-based
comic book was used as course material for 12 hours in a class of 18 5th-grade students. Semi-structured interviews
were conducted with seven students and a course teacher, following the implementation, using the interview forms
developed within the scope of the current research. The data obtained from the interviews were analyzed by content
analysis and classified under the themes of “Academic”, “Affective”, “Association with Daily Life” and “Comic
Books and Humor”. Pursuant to the results of the research, students, and course teacher declared the comic book as
effective course material on the grounds that it makes the subject matter entertaining and understandable, facilitates
learning, provides an opportunity for a permanent learning experience, provides an opportunity for individual
learning, increases class participation, and supports the learning processes of students with literacy and language
problems. Based on the results obtained, it has been suggested to use context-based comics in different units and
lessons.

Keywords: Context-based learning, comic books, humor, science education.

OZ: Arastirmada fen bilimleri dersine yonelik baglam temelli bir senaryoya gore hazirlanan ¢izgi romanin 6gretim
stirecinde kullanilmasiyla ilgili olarak &grencilerin ve ders 6gretmeninin goriislerinin belirlenmesi amaglanmistir.
Calismada, nitel arastirma yaklagimlarindan olgubilim deseni kullanilmistir. Arastirmada baglam temelli hazirlanan
¢izgi roman, 5. smifta 6grenim goéren 18 Ogrencinin bulundugu smifta ders materyali olarak 12 ders saati
kullamlmigtir. Uygulama sonrasinda yedi Ogrenci ve uygulama Ogretmeni ile mevcut arastirma kapsaminda
gelistirilen goériisme formlart araciligiyla yari yapilandirilmis goriismeler gergeklestirilmistir. Goriismelerden elde
edilen veriler icerik analizi ile ¢oziimlenerek “Akademik”, “Duyussal”, “Giinliik Yasamla liskilendirme” ve “Cizgi
Roman ve Mizah” temalarinda siniflandirilmigtir. Aragtirma sonucunda 6grencilerin ve uygulama 6gretmenin ¢izgi
romanin ele alinan konuyu eglenceli ve anlagilir kilmasi, 6grenmeleri kolaylastirmasi, kalici 6grenmelere firsat
tanimasi, bireysel ogrenmelere olanak sunmasi, derse katilimi artirmasi, okuma yazma ve dil bilme konusunda
problemleri olan 6grencilerin 6grenmelerini desteklemesi gibi durumlardan dolay: etkili bir 6gretim materyali oldugu
yoniinde goriis bildirmislerdir. Elde edilen sonuglardan hareketle baglam temelli olarak tasarlanan ¢izgi romamin
Ogrencilerin  6grenmelerini  desteklemesinden dolay1r Ogretim materyali olarak farkli {inite ve derslerde
yayginlastirilmasi tavsiye edilmistir.
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Contemporary teaching approaches draw attention to the significance of
allowing students to take an active role in the process of knowledge construction. The
idea that students will construct knowledge by directly accessing information constitutes
the basis of this view. Every day a new scientific development is introduced, making it
necessary for the teaching environments to keep up with the age and to search for
innovations that will draw the interest of the students to the course. In this context,
teachers are expected to design teaching environments that will enable students to
construct knowledge in a meaningful and permanent way. However, in some cases,
students may have difficulties adapting to these teaching environments and constructing
the relevant subject in their minds. These circumstances lead the students to ask, “Why
do I need to learn this information?” (Gilbert, 2006). An effective teaching environment
should help students make connections between scientific concepts and daily life (Karslt
& Yigit, 2017; Rose, 2012; Ultay, 2012). Associating the information that students
acquire at school with daily life allows the knowledge to be made more meaningful in
the students’ minds. (Taskin & Mogol, 2017). However, it has been reported that
students may encounter problems in associating science subjects with daily life (Gitari,
2016; Lay et al., 2013). Furthermore, students who fail to make sense of daily life
problems and to construct the necessary connections with scientific knowledge cannot
offer solutions to those problems (Akbulut & Cepni, 2013). The curriculum aims to
equip students with the knowledge and skills necessary to solve daily life problems they
may encounter (MoNE, 2018). Hence students’ inability to associate scientific
knowledge with daily life problems will hinder the achievement of the objectives of the
curriculum. To prevent or eliminate such possible deficiencies, it is necessary to create
learning environments that will enable the establishment of a relationship between the
knowledge learned at school and daily life.

Context-Based Learning (CBL), which has been widely applied in recent years
and also accepted in Turkey, is an approach that emerged with the aim of enabling
students to establish the connection between acquired scientific knowledge and daily
life (Gilbert, 2006; Sozbilir et al., 2007). The CBL approach transfers selected contexts
from students’ daily lives to the teaching environment (Bennett et al., 2007; Gilbert,
2006; Ultay, 2015). Thus, it is aimed to ensure the association of scientific knowledge
with daily life (Fensham, 2009; Ultay, 2012) and to increase students’ interests,
attitudes, and motivation for the lesson (Sozbilir et al., 2007). The CBL approach
further allows students to have the opportunity to see the equivalents of the knowledge
they have acquired in their daily lives. Thus, students’ attitudes toward the lesson
develop positively, and students are motivated towards the lesson (Bennett, 2016; Ultay
& Ultay, 2012). Thus, it can be said that the use of qualified teaching materials suitable
for the CBL approach in the lessons will contribute positively to the learning process.
Course materials within the context of CBL are prepared by teachers and presented to
students (Vos et al., 2011). Countries such as Germany, England, and the Netherlands
offer teachers pre-prepared contents/course materials to be used in lessons within the
scope of CBL and teachers are asked to adapt these contents to their own learning
environments (Pilot & Bulte, 2006; Schwartz, 2006). However, there are no/insufficient
ready-made course materials appropriate for the program, as the science curriculum
(MoNE, 2018) was not prepared directly in accordance with the CBL approach. If we
consider the wide scope of the subject area of science, there are a limited number of

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 536-573



538 Mustafa Kemal YUZBASIOGLU & Mehmet Altan KURNAZ

studies that include course contents, activities, and course materials for science courses
prepared in accordance with CBL (e.g., Akin Yanmaz, 2021; Celik, 2021; Hosgoren,
2018; Kara, 2016; Sari, 2010; Tulum, 2019; Ultay & Ultay, 2012). Thus, ensuring high-
quality learning environments with the CBL approach also requires the need for new
research from different perspectives, such as teaching by using comic books.

Today, the course materials most widely used in teaching environments are
textbooks (Kili¢ & Seven, 2007). Science and technology have been advancing very
rapidly in the age that we live in, bringing the question of whether textbooks alone are
sufficient for teaching environments. Teachers may require different materials to
achieve the objectives of a curriculum. For this reason, teachers make use of various
activities, contents, experiments, and course materials that will attract students’
attention to the lesson and improve their motivation. It is possible to say that comic
books are also partly used for this purpose. Although not widely used in science
education, the popularity of comic books has been increasing every day, and comic
books find a place as course material that attracts attention (Yiizbasioglu & Kurnaz,
2022a). The reason for the popularity of comic books is that they directly convey the
facts and experiences of the period in which they were designed (Haugen, 2005). Many
factors, such as the use of images, the gestures and mimics of the characters in the
script, and the setting of the plot, attract the attention of the reader (Cigek Sentiirk,
2020; Yiizbasioglu & Kurnaz, 2022a). Contrary to popular belief, comics are read with
interest not only by younger individuals but also by adults. It was reported that the
knowledge and attitudes of individuals aged between 20-65 on the subject discussed in
the comic books and their interest in learning have improved significantly (Lin et al.,
2015).

Comic books are used as course materials because of their effects on the reader.
One of the significant reasons regarding the use of comic books as educational material
is that they present the information to the students with the integrity provided by the
harmony of text and images. Textbooks alone may be insufficient in attracting and
maintaining students’ interest in the course as most of their content is written. However,
comics have the potential to reduce the amount of text presented to the students (Affeldt
et al., 2018; Unal & Demirkaya, 2019). The students of today desire to be able to go
beyond the activities performed in the classroom (James B. Hunt, Jr. Institute for
Educational Leadership and Policy, 2007). This desire can be achieved with the features
of comic books; thus, comic books have been considered an effective tool in attracting
students’ attention (Tatalovic, 2009; Yildirim, 2016).

The use of comic books in science education, by its very nature, offers students
extraordinary learning opportunities (Tatalovic, 2009) and provides the opportunity to
associate daily life situations with scientific knowledge by transferring them to learning
environments (Affeldt et al., 2018). In this way, students are provided the opportunities
to think and discuss science subjects and concepts (Olson, 2008). Owing to the use of
comic books in the classroom environment, students may experience reflections on the
science-related subjects and concepts they learned at school in their daily lives. Thanks
to all these features and the potential they have, the use of comic books for the CBL
approach serve as a tool that will bring daily life situations to the teaching environment
in an entertaining and interesting way for students. The context-based comic books
presenting the reflections of scientific knowledge in daily life with a well-structured
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script and plot where students can find something about themselves are thought to serve
as effective teaching materials. Based on these points, the present study is aimed to
reveal the opinions of students and teachers after the use of a comic, which was
designed by the researchers with a context-based scenario for the science lesson in the
teaching environment. To this end, answers to the following questions were sought in
this research.

— What are the views of the participating students regarding context-based
comics?

— What are the views of the teacher who conducts the applications with context-
based comics?

Method

Phenomenology, one of the qualitative research approaches, was used for
research purposes. Phenomenology studies focus on lived experiences (Merriam &
Tisdell, 2015) by investigating responses and perceptions about a particular
phenomenon (Fraenkel et al., 2012). It requires explaining how people perceive and
define a certain phenomenon, along with revealing how they make judgments and
describe it to people (Patton, 2015). For this reason, researchers conduct in-depth
interviews with individuals who have direct experience to uncover the underlying
structure of an experience, allowing participants to reflect on their experiences
(Fraenkel et al., 2012). Thus, semi-structured interviews were conducted with the
students, and the course teacher regarding the teaching practices with context-based
comic books for the purpose of the present study, and their thoughts were examined.

Context-Based Comic Book Development

For the research, a comic book was developed which presents a scenario
consisting of contexts for measuring the force and frictional force. While developing the
comic book, first, the scenario was fictionalized by considering certain situations
(Figure 1).

First, the relevant literature was reviewed to develop the instructional scenario.
To accomplish this, teaching practices that would contribute to the comprehension of
topics such as force measurement and frictional force were explore (Dogan, 2020;
Giilen & Bozdogan, 2021; Giiven et al., 2018; Hacioglu, 2020; Kirict et al., 2018;
Kiilekei, 2019; Solvang & Haglund, 2021; Taskin & Mogol, 2017) and the subjects that
the students have difficulty in learning with their alternative ideas in this regard were
determined (Canlas, 2021; Ishimoto, 2010; Kurnaz & Eksi, 2015; Tavukguoglu, 2018;
Yiizbasioglu & Kurnaz, 2022b). Subsequently, instructional content aimed at addressing
common alternative conceptions in the subject area and promoting academic success
was developed.
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Figure 1

Scenario Development Stages of the Context-based Comic Book

>

Next, the contents and activities offered in the Education Informatics Network
(Egitim Bilisim Agi, EBA) were examined in depth. Education Informatics Network
(EBA) is a Turkish social education platform that caters to preschool to secondary
education levels. It provides various learning materials, including videos, documents, e-
books, tests, and activities. In addition, the contents of the textbooks used at schools
were examined. These steps helped to compile the academic information required for
the narrative that will be included in the scenario of the comic book.

Figure 2
Demographic Information of Participating Science Teachers

Educational background Place of assignment Duration of assignment
/Bachelor's degree Master's degree PhD degee\ [ City Town Villaqe\ KI-S years 6-10 years 11-15 years 16-20 years 21+ \'eh
127 40 5 85 58 29 15 80 44 19 14

Following the preparatory step, the subsequent phase involved placing the
narratives in the scenario and developing the appropriate contexts. Attention was paid to
ensure that the contexts to be developed were understandable and diverse for students.
In relation to this, science teachers assigned in different geographical regions of Turkey
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were asked to associate five learning outcomes in the curriculum with daily life and
provide examples for these associations. For this purpose, an online form was created
that prompts participants to associate the learning outcomes with daily life. This form
was shared with the teachers on the Internet and completed by 172 volunteer science
teachers (Figure 2).

The teachers’ responses were reviewed, and examples appropriate to be used for
the comic book scenario were determined. The answers, which include context
examples provided by the teachers regarding the learning outcomes of the science
course curriculum, are presented in Table 1.

Table 1

Examples of Learning Outcome-Context Association Presented by Science Teachers

Learning outcomes Gives examples of friction force from daily life.

Using hair conditioner while washing our hair and combing our hair
easily without damaging is an example of reducing the friction
force.

Contextual Example provided
by a Participating Teacher

A comic book scenario was developed by making use of the context-learning
outcome associations presented in Table 1 and the procedure indicated in Figure 1.
Within the scope of scenario development, a plot directly related to daily life was
constructed. Thereafter the main and supporting characters were designated in
accordance with the storyline. Care was given to constructing characters that the reader
could empathize with while determining the characters. An exemplary section on the
development of the comic book scenario and the preparation of illustrations is presented
in Table 2.

The Scenario, a section of which is presented in Table 2(a), along with draft
illustrations, was prepared in line with the contexts developed for measuring the force
and frictional force learning outcomes. Characters and events were illustrated by an
expert illustrator, in line with the draft illustrations and information provided in Table
2(b). The illustration step required paying attention to make drawings suitable for the
nature and elements of the comic book (e.g., Table 2(c)). The conversations between the
characters were finalized after the illustrations were completed. Speech bubbles were
placed in appropriate places on the illustrations, and necessary arrangements were made
to separate the illustrations from each other (e.g., Table 2(d)). After all illustrations
suitable for the scenario were completed, the speech bubbles of the characters were
reviewed to be read from left to right and from top to bottom in accordance with the
nature of the comic book.
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Table 2

Exemplary Section on the Comic Book Development

Comic Book Development Steps Example

The children call out to their mothers, telling them
that they are ready to go out. Mom answers that she

? is combing her hair and is almost ready. The
children step right up to their mom and ask what she
puts on her hair. Mom says it's hair conditioner.
Little boy asks his mother why she is applying the
hair conditioner. The mother explains why.

Developing the Scenario (@)

Hz% %’9 ;i/w/ oJ> seewni Mom is combing her
sl ”Af ” hair in the bathroom.
J

e
Preparing the draft illustrations on (b) L[//

the scenario. : :
l ( The children are watching
% i ‘ ( / - !Z/wo/ﬂ 7127 [ her at the door.
0GY
%Zl’::ﬂ/é} Kids may stand side

by side.

@ al\
Preparing the illustrations (©) 2 {
F—— @1
Placing speech bubbles. (d) " \/\

o

The developed context-based comic book was submitted to expert opinions to
examine whether it can be used as course material in terms of language, intelligibility,
learning outcomes, and context suitability. A total of eight experts, including three
science instructors, a physics teacher, a language expert, a curriculum development
expert, and two science teachers, were consulted for the approval of the comic book.
Ilustrations of some sections of the context-based comic book were detailed in line with
expert opinions. Furthermore, illustrations aiming to introduce the characters were
added to the introduction section. A pilot scheme was implemented in a classroom of 14
students before the comic book was finalized. Two students (one boy and one girl) in
the fifth grade were asked to read the comic book and present their opinions following
the necessary edits. Accordingly, the 80-page Context-Based Comic Book (CBC),
exemplary sections of which are presented in Figure 3, was finalized.
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Figure 3

Exemplary Sections of the Context-Based Comic Book
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Teaching Implementation

The lessons were taught by each lesson’s own teacher using CBC Book. The
teaching process lasted 3 weeks and 12 course hours in total, and the details are
presented in Table 3.

Learning Outcome

Table 3
Teaching Process
Week Duration

1. Week 4 course hours
2. Week 2 course hours
2. Week 2 course hours
3. Week 2 course hours
3. Week 2 course hours

The magnitude of the force is measured with a

dynamometer.

Designs a dynamometer model using simple tools.

Gives examples of friction force from daily life.

Explores the effect of friction force on motion by

experimenting in different environments.

Proposes new ideas to increase or decrease friction in daily

life.
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Implementation Group

CBC Book was used as course material within the scope of a science course in a
class with 18 students. The implementations were conducted by the respective teachers
of each lesson. Interviews were held with teachers and students after the teaching
implementations were completed. Criterion sampling method was used to determine the
students to be interviewed. Criterion sampling is a method used to determine an
implementation group that has sufficient knowledge and experience within the
framework of the research subject and can provide a rich seam of information (Patton,
2015). For the purpose of the current research, the context-based learning status test
developed by Yiizbasioglu (2022) was administered to the students before and after
teaching the relevant subject. The criteria were determined based on the answers
provided by the students to the test, and the students were selected accordingly (Table
4),

Table 4
Criteria Taken into Account While Choosing the Students

Criterion Gender Total Number of Students
Girl Boy
Highest score 1 1 2
Lowest score 1 1 2
Highest increase 1 1 2
Reading difficulties 1 - 1

The willingness of the students to be interviewed was also taken into
consideration. S1 and S17, who provided the highest number of correct answers to the
questions in the learning status test, were included in the interviews within the
framework of the Highest Score Criterion. S3 and S6 were included within the
framework of the Lowest Score Criterion, whereas S9 and S18 were included within the
framework of the Highest Increase between the pre-test and post-test scores. On the
other hand, S15 was included in the interviews due to their specific situation of
experiencing difficulties in reading.

Data Collection Tools and Data Collection Procedure

The perspectives of the students and the teacher on the use of the CBC Book
within the framework of teaching implementations were determined through semi-
structured interviews. Comic Book Student Interview Form and Comic Book Teacher
Interview Form were used for this purpose. The relevant literature was reviewed, and
open-ended questions were used while developing the forms. Expert opinion was taken
from two science instructors for the Interview Form developed. Some questions were
revised in line with expert opinions, and the Comic Book Interview Forms were
finalized accordingly. Two exemplary questions taken from the interview forms are
presented in Table 5.
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Table 5

Exemplary Questions from the Comic Book Interview Forms

Comic Book Student Interview Form Exemplary Question
What do you think about the use of comic books in science class?

Comic Book Teacher Interview Form Exemplary Question
What kind of reactions did you get from the students in general when you were teaching with comic
books?

Comic Book Student Interview Form (see Appendix 1) and Comic Book
Teacher Interview Form (see Appendix 2) constituted 10 and 6 questions, respectively.
Semi-structured interviews were held with voluntary students and the course teacher
following the teaching implementations using CBC Book. Interviews with the students
were held in the science laboratory, in an environment where they could express
themselves comfortably, and lasted an average of 10 minutes. Course teachers were
interviewed in the same environment after the interviews were held with the students.
The interviews conducted with the teachers lasted approximately 25 minutes. Interviews
with students and teachers were.

Data Analysis

The data obtained from the answers provided by seven students and one teacher
who participated in the interviews were analyzed using content analysis. Content
analysis usually involves analyzing textual data, such as a breakdown of data derived
from interviews. Transcribed interview recordings constitute a complex dataset, and
simplifying this complexity and extracting meaningful insights from them is the
challenge in content analysis. Content analysis technique includes identifying, coding,
categorizing, classifying, and labeling primary patterns in data (Patton, 2015). For the
current research, not all participants were asked the same questions in a uniform order
throughout the semi-structured interviews. Each participant was asked further different
questions in line with the answers received to reveal the participants’ in-depth views on
the CBC Books. The researchers took an active part in the whole process of developing
codes, themes, and sub-themes after the data were transcribed. According to Patton
(2015), inter-rater reliability (IRR) is appropriate for semi-structured interviews in
which all participants are asked the same questions in the same order, and the data is
coded at once. No inter-rater reliability check was conducted due to several reasons,
including the independent coder’s limited depth of knowledge compared to the
researcher, the challenge of reading all the interviews, and the potential loss of richness
in coding sub-themes and themes when coding superficially. The recordings of the 79-
minute interviews held with the students and 24 minutes interview with the practicing
teacher were transcribed. Then, the meaningful and remarkable parts of the text
prepared for student interviews were coded. In the next step, a total of 49 codes were
listed, and these codes were grouped under a common theme. Thus, four themes and 26
sub-themes were determined based on the codes. The themes created were reviewed
again, and the themes were combined when necessary. Then the themes were refined
and finalized as four themes and 21 sub-themes. The same steps were further carried out
for the interview held with the implementing course teacher; accordingly, four themes
and 14 sub-themes were created based on the 32 codes reached in total. At the end of
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the aforementioned steps, students’ opinions about CBC Book were classified under the
themes of academic, affective, daily life association, comics, and humor. The opinions
of the implementing course teacher were also grouped under the same theme headings.
Creswell (2014) outlined various strategies developed to ensure validity in qualitative
research. For the current research, the themes were derived from integrating the
perspectives of the participants. Within the context of qualitative research, a detailed
explanation was provided with direct quotations, detailed definitions, and multiple
perspectives on each theme aiming to make the results more realistic and richer.

Ethical Procedures

This study received ethics approval from the Kastamonu University Social and
Human Sciences Research and Publication Ethics Board (Dated 12.10.2020 and
numbered 2020/3/40).

Results

The findings obtained from the interviews conducted with the students and the
course teacher, following the implementation of CBC Book in teaching, are presented
under two separate headings.

Students’ Views on Context-Based Comic Books

As a result of the analysis of the data obtained from the students, the opinions
about the CBC Books and the implementation process were examined under the themes
of “Academic,” “Affective,” “Association with Daily Life,” and “Comic Books and
Humor.” The themes and sub-themes developed in line with the students’ views on
CBC Book and its implementation are presented in Figure 4.

Figure 4
Students’ Views on CBC Book and Its Implementation

Facilitating learning (14) Entertaining (16)
2 g

Possibility to use it in different courses (13) Like (13)
Possibility to use it in different units (10) z Curiosity (9)
Academic Affective |
Use in absence (4) 1 Exciting (6)
Permanence (4) Surprising (3)
Students’
Intelligibility (3) Opinions Empathy (3)

Humorous elements (16)

Association (8)

1 Comic book series (7)
Comic Books ‘

| and : Change request status (7)

Humor ‘

. - g
Implementation (7) Association with |

Daily Life

Gaming environment (6) : 2
Illustrations (7)

Use of information (5) ;
Structure (4)

Theme “Academic”

The theme ‘“academic” consists of sub-themes of Facilitating Learning,
Possibility to use it in different courses, Possibility to use it in different units, Use in
absence, Permanence, and intelligibility. The sub-theme of Facilitating Learning
includes the codes of Sampling (f=6), Teaching the Subject (f=4) and Using Illustrations
(f=4). Students stated that using comic books in the science lesson facilitated learning,
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and thus they learned the related subject more easily. The students indicated the reason
underlying this situation as that the information/knowledge presented in the comic book
was chosen from the events they have constantly seen or encountered in their
environment, detailed by associating with daily life and supported by illustrations. An
exemplary student response regarding how the comic book facilitates learning is
presented below.

“The comic not only shows the information but also explains why it is so. In some books, for

example, they have an adventurous car race; one wins, and the other loses. The character asks

why he couldn’t win. However, there is no mention of why he won or lost the race. But it is
mentioned here, the reason why llgaz won is explained here, which I think is very good.” (S18,

Girl) (The name of the character in CBC Book is llgaz.)

The students were asked further questions about which other courses CBC Book
could be used, why they mentioned those courses, the differences between the current
textbook used for the preferred course and the comic book, and which features of the
comic book they want to bring to the lessons in question. Social sciences (f=7), Turkish
(f=4), and Mathematics (f=2) codes were derived in line with these questions, and these
codes were then grouped under the “Possibility to use it in different courses” sub-theme.
While all the students said that comic books could be used in social sciences courses,
the majority of them stated that comic books could be used in Turkish and Mathematics
lessons in addition to social sciences. The reason underlying this situation was indicated
as the prevalence of text-based materials in the courses in question, that it would be
more enjoyable, and they would comprehend more easily if these topics were taught
with comics. The code “Social sciences” was found to be the most frequently recurring
code under the sub-theme of “Possibility to use it in different courses.”. An exemplary
student response regarding the possibility of using the comic book in different courses is
presented below.

“... because it helps you to comprehend the Social sciences lesson better. We can learn about the
historical events mentioned in the social sciences lesson. We can more easily understand the
points that are difficult to understand in the social studies lesson.” (S3, Girl)

The students were asked further questions about whether different units can be
taught using comic books, which units they would like to be taught using comic books,
and reasons for mentioning these units. All units (f=4), Living world (f=3), Matter, and
Change of State (f=2), as well as Electrical Circuit Components (f=1) codes, were
reached in line with these questions. These codes were then grouped under the
“Possibility to use it in different units” sub-theme. While some of the students wanted
comic books to be used in Living world, Matter and Change of State along with
Electrical Circuit Components units, the majority of them stated that they wanted comic
books to be used in all units. Students further stated that they had difficulty
comprehending the subject when other textbooks or supplementary materials were used;
however, they both understood the subject without any difficulty and also had fun when
CBC Book was used. All units were found to be the most repeating code under the
“Possibility to use it in different units” sub-theme. An exemplary student response
regarding the possibility of using the comic book in different units is presented below.

“Let comic books be used in any topic, any topic, any subject. This is so good!” (S15, Girl)

The students were then asked further questions about whether or not they were

absent in the courses lectured using CBC Book, how they made up for missed classes,
how they made up for non-science courses that they could not attend, and the
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differences between reading the comic books and the books of other courses while
making up the courses which they could not attend. The codes Health status (f=2) and
Personal studying (f=2) were identified in relation to these questions and subsequently
grouped under the sub-theme of “Use in absence.” The students stated that they tried to
make up for their deficiencies by reading the comic books for the science course and the
books of the related course for the other courses on the days that they were absent.
Students said that they effectively made up for the science lessons lectured on the days
they were absent thanks to the comic books; however, there were subjects that remained
miscomprehended in other courses. A student response regarding the “Use of the comic
book in absence” is presented below.

“I got sick. For this reason, there were days when | was absent from the class. | got very upset. |

wondered which page we were on and what happened. | found out which page we were on by

asking my friends. For example, | asked which topics were lectured in the social sciences lesson,

I learned the pages. | pretended these pages to be given homework and read these pages from the

book at home. | also read the comics. llgaz and Berk were talking among themselves. As they

talked and as | read, they made me happy. When | read the comic book, | understood the subject
better.” (S15, Girl) (The name of the other character in the CBC Book is Berk.)

Permanence (f=3) and staying in mind as the student likes it (f=1) codes were
grouped under the “Permanence” sub-theme. Among the students interviewed, there
were some who stated that they had read the comic book before. However, they did not
forget the subject of the comic book, and it permanently remained in their minds despite
the reasonable time that passed over. When students were asked whether they
remembered other books that they had read throughout the same period, they stated that
they clearly remembered the comic book and the subject it dealt with, while they could
not exactly remember other books. A student response regarding the fact that “The
content of the comic book has a more permanent place in the minds of the students
compared to other books” is presented below.

“I used to read comics while in second grade when | was very young. It was about history. It was

about the Canakkale Victory. The subject was our martyrs there. Some cities were renamed as

(Glorious) Urfa and (Ghazi) Antep. | also read those books. | had read comic books about these

topics but never read one about the course like this... I don’t remember exactly the other books |

read back then, but | remember the comics because | loved them. | hardly forget the things I

love. They are on my mind. “(S17, Boy)

Detailed Explanation (f=2) and Concretization of the subject (f=1) codes were
grouped under the “Intelligibility”” sub-theme. Under these codes, the students indicated
their ability to understand the comic book and the subject in question. The students
indicated that they may have difficulty in understanding the expressions referred to in
the textbooks or different course materials when they read them, but this was not the
case concerning the comic books and that they clearly understood the subject without
any difficulty from the first reading. Supporting the expressions in the comic books with
illustrations helped the subject to be visualized in students’ minds and made it more
understandable. Detailed Explanation was found to be the most repeating code under the
“Intelligibility” sub-theme. A student response regarding these views is presented
below.

“When | read the textbooks, | had a hard time understanding, subjects are more explicitly

explained in the comics. The comic books also explain things, moreover, they are illustrated.
These illustrations were not in the textbooks. | read the textbooks 2-3 times, over and over, to
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understand, but this is not the case in comics. | understand comics immediately when | read
them.” (S3, Girl)

Theme “Affective”

Theme “Affective” consists of the sub-themes of Entertaining, Like, Curiosity,
Exciting, Surprising, and Empathy. Amusing (f=12), Laughter (f=2), and Comic (f=2)
codes were grouped under the “Entertaining” sub-theme. Students expressed that they
found the dialogues between the characters and the events that took place in the story
very entertaining, and that it was enjoyable to read the CBC Book, although they could
not fully understand the correlation between the comic book and the course when they
first saw it. When students were asked why a comic book seemed entertaining to them,
they stated that the illustrations and speech bubbles made them feel like they were in the
narrated place and that the humorous elements made the comic book entertaining. They
further explained that this made them learn the subject better. Amusing was found to be
the most repeating code under the “Entertaining” sub-theme. An exemplary student
response regarding the fact that “The students found the comic book entertaining” is
presented below.

“... I was a little excited at the beginning that | was going to read the comic book. Then I found it
entertaining when | read it; it was really nice. The fact that it’s entertaining makes it even easier
to learn.” (S9, Boy)

Being happy (f=5), Enjoying (f=4), Finding beautiful (f=3), and Interesting (f=1)
codes were grouped under the “Like” sub-theme. All of the students interviewed said
that they liked the CBC Book. The students expressed that they liked the comic book on
the basis of reasons such as its narrative style, content, script, being supported with
illustrations, the topics concerned, humorous elements, and the comprehensibility of the
information presented. An exemplary student response regarding the statement “The
students liked the comic book™ is presented below.

“l hadn’t read comic books before... | read this, and | liked it a lot. | couldn’t sufficiently

understand other books. There are more understandable things in this book, that’s why | liked it.”

(S3, Girl)

Being curious about the content (f=6) and Wondering about the rest of the
adventure (f=3) codes were grouped under the “Curiosity” sub-theme. The students said
that they were curious to see the contents from the first moment they got hold of the
comic book, that the adventures and illustrations attracted their attention when they
started to read it, they were curious about what would happen on the next page. Also,
that is why they wanted to finish the book as soon as possible. The students who
participated in the research stated that they finished the comic book quickly because
they were curious about the ending. Being curious about the content was found to be the
most repeating code under the “Curiosity” sub-theme. An exemplary student response
concerning the Theme “Curiosity” is presented below.

“When our teacher gave me the comic book, | was curious about the content and the ending. |

thought about what kind of adventures there are. We were going to learn about the measurement

of force and friction, but | wondered what these issues had to do with the comic book; however, |
realized the correlation when | read it later on.” (S17, Boy)

Getting excited while reading (f=4) and Adventures (f=2) codes were grouped
under the “Exciting” sub-theme. The answers concerning the students’ excitement
during the implementation of the CBC Book were presented based on these codes.
Students expressed their excitement about the adventures in the script from their initial
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encounter with the comic book and throughout its implementation and they also
expressed a desire to quickly finish reading the comic book. Getting excited while
reading was found to be the most repeating code under the “Exciting” sub-theme. An
exemplary student response regarding the fact that “The students found the comic book
Exciting” is presented below.

“I was a little excited that | was going to read comic books for the first time. | felt different as if |

had seen something new for the first time.” (S6, Girl)

Failure to set the correlation (f=2) and Encountering the comic book for the first
time (f=1) codes were grouped under the “Surprising” sub-theme. The students said
that they were initially surprised when they first saw the comic book and did not
understand its connection to the science course. However, their surprise diminished
once they started reading it. An exemplary student response concerning “the students
who were surprised when they saw the comic book” is presented below.

“When | first saw it, | was surprised that we were going to read comic books for the first time;

after reading it, | felt happy.” (S1, Boy)

The sub-theme “Empathy” consisted of thinking similarly with the character
(f=2) and daydreaming (f=1) codes. Students expressed that during the lesson taught
using the comic book, they imagined themselves in the shoes of the characters and felt
as if they were speaking the dialogues in the speech bubbles directly to someone in front
of them. They further expressed that they internalized the subject while the lesson was
taught, and thus, they were not bored. An exemplary student response concerning Sub-
theme “Empathy” is presented below.

“I had different dreams. | wanted to read the comic book. | read the comic book, and I put myself
in the place of the characters while reading it. | felt like | was talking to them in front of them.
That caused me to better understand the subject.” (S15, Girl)

Theme “Association with Daily Life”

The sub-themes of this theme are Association, Implementation, Gaming
environment, and the Use of information. Problems encountered (f=3), Friendship
environment (f=3), and Family environment (f=2) codes were grouped under the
“Association” sub-theme. Students said that they used the information they got from the
comic book to explain the reason for an incident that happened during a conversation
while chatting with their friends or family or while solving a problem they encountered
in their close environment. An exemplary student response concerning the Theme
“Association” is presented below.

“When we were in the village, the tractor once got stuck in the mud when the soil softened in the

field. There was a similar incident in the comic book where the truck broke down on the road.

Then my uncles saved the tractor.” (S6, Girl)

Testing the knowledge acquired (f=3), Material construction (f=2), and
Measurement (f=2) codes were grouped under the “Implementation” sub-theme.
Students said that the topics covered in the comic book during the lessons taught using
CBC Book included situations that they have encountered or may encounter in their
daily lives. They further stated that they converted the knowledge acquired from the
comic book into practice by using the materials or tools they found in their close
environment. In this particular context, the students created a dynamometer using the
available materials and conducted measurements with the dynamometer. They did this
during visits to the village, as well as by driving their toy cars or bicycles in various
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environments, aiming to observe and compare the effects of friction force. In this way,
they also had the opportunity to observe the different applications of the information
they acquired at school. A student response concerning “The activities performed by the
students within the scope of sub-theme Implementation” is presented below.

“My brother and | performed a similar car race described in the comic book. | drove my car on
the carpet, and my brother drove on the tile; my brother beat me. My car kept getting stuck on
the carpet while my brother’s car went faster on the tile.” (S3, Girl)

The students were further asked whether they could associate the knowledge
they acquired at school using the CBC Book with their daily lives. The codes Cycling
(f=3), Playing basketball (f=2), and Driving a Toy Car (f=1) were generated in response
to these questions, and they were subsequently grouped under the sub-theme of
“Gaming environment”. Students stated that they were able to associate an event that
took place in their gaming environment and the knowledge they acquired in the science
course using the CBC Book. They further indicated that they were able to use the
information they acquired in the lesson to solve the problem situation similar to or
different from the events encountered in the comic book scenario or explain the reason
for it. An exemplary student response related to the “Gaming environment” sub-theme
is provided below.

“I learned about the friction force in class. | stepped on the brake while riding a bike, and the

bike slowed down and stopped. | said that this situation is caused by the friction force.” (S1,

Boy)

Equivalent in daily life (f=4) and Concrete examples (f=1) codes were grouped
under the “Use of information” sub-theme. The students reported that CBC Book,
supported by dialogues and illustrations, provided them the opportunity to observe the
equivalents of the acquired subjects and concepts in daily life. They further stated that
they had the opportunity to learn the working principle of the dynamometer while the
characters in the comic book were picking apples in the village garden, the use of thin
and thick springs in the dynamometer when the characters disrupted the elasticity of the
dynamometer spring in the schoolyard and to observe all of these topics with examples
of everyday life. The illustrations in the CBC Book enabled the related topics to become
more concrete in students’ minds. A student response concerning the “Use of
information” sub-theme is presented below.

“For example, you are going to buy a dress, and you need to compare the money in your pocket
with the money required for the dress in the math class. This situation can be described in a
comic book. It might be a little different, but it would be entertaining.” (S6, Girl)

Comic Books and Theme “Humor”

Humorous elements, Comic Book Series, Change request status, Illustrations,
and Structure sub-themes are grouped under the theme “Humor” The characters’ saying
bandy words to each other (f=9) and the Funny episodes (f=7) codes were grouped
under the “Humorous Elements” sub-theme. Students expressed that they found
learning a particular subject much more enjoyable when the characters were engaging in
playful banter with their siblings, competing in races, exchanging jokes with school
friends, and in episodes where humor played a prominent role. The students described
the comic books as both entertaining and informative based on the fact that the
scenarios covered were supported by illustrations and included humorous elements. An
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exemplary student response related to the “Humorous Elements” sub-theme is presented
below.

“I laughed aloud when two brothers were having a conversation and argument; this made me feel

happy. Towards the end, they were going to the amusement park. They were having an argument

while picking apples in the village, they were arguing at school, and it was very funny when they
were pulling ropes with girls.” (S15, Girl)

Awaiting upcoming episodes (f=5) and search for similar comic books (f=2)
codes were grouped under the “Comic Book Series” sub-theme. The students stated that
they liked the structure of the comic books, that they were entertained when they read it,
and that they better understood the subject intended to be taught; so, they wanted to read
more. They further indicated that they searched for similar comic books, and they found
examples of comic books that were not related to the lessons, but they had difficulty
finding comics that were directly related to their lessons. The students interviewed
expressed that they would be happy to have new comic books which covered different
course topics. Some of the students expressed a desire to have comic books featuring
the same characters but with adventures related to different subjects taught in their
courses. Awaiting upcoming episodes was found to be the most repeating code under
the “Comic Book Series” sub-theme. An exemplary student response concerning these
issues is presented below.

“For example, llgaz and Berk may visit other places in the books prepared for other courses.

They may visit China and meet other friends. It would be like a textbook set. We love the

adventures of llgaz and Berk. They may have different adventures in mathematics, something

else in social studies.” (S18, Girl)

Finding sufficient (f=4) and Coloring request (f=3) codes were grouped under
the “Change request status” sub-theme. The students were further asked which changes
they would like to make to the comic books. Some of the students interviewed stated
that the comic books could be colorful, while the majority said that they were already
beautiful as such and there was no need for any change. The students stated that there
were no sections in the comic book that bored them or that they wanted to remove.
These opinions of the students were included in the “Change request status” sub-theme,
and an exemplary student response related to this issue is presented below.

“I don’t want to change any section. It’s already entertaining as it is. This is fine.” (S9, Boy)

Further illustrations (f=5) and text-illustration balance (f=2) codes were grouped
under the “Hlustrations” sub-theme. The students stated that they were positively
influenced by the illustrations and the humorous elements supporting the subjects in the
comic book. They further expressed that the text-dominant content of the textbooks was
boring and suggested comic books be used in courses other than science. Further
illustrations were found to be the most repeating code under the “Illustrations” sub-
theme. These opinions of the students were included in the “Illustrations” sub-theme,
and an exemplary student response concerning this issue is provided below.

“| really loved the comic books because of the picture content. I like the illustrations. Text-heavy

books seem a little boring.” (S1, Boy)

Context (f=2) and Style (f=2) were the two codes grouped under the “Structure”
sub-theme. Students stated that they were very impressed and excited by the
illustrations and the context when they read the comic book. As the underlying reason
for this situation, they pointed out that the illustrations included in the structure of the
comic book are quite effective in complementing the information presented in the
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writing. Furthermore, the presentation of the information aimed to be taught within the
scope of the science courses in connection with daily life and accompanied by
adventures turned the comic book into a course material different than the textbooks
that students were used to. This fact was included in the “Structure” sub-theme, and an
exemplary student response concerning this issue is presented below.

“l was getting excited while reading the comic book. The comic book sounded very exciting
because of the script, the illustrations, and what it was telling. It was quite different and beautiful
compared to our own textbook.” (S1, Boy)

Science Teachers’ Views on Context-Based Comic Books

As a result of the analysis of the data obtained from the implementing course
teacher, the opinions about the CBC Books and the implementation process were
examined under the themes of “Academic,” “Affective,” “Association with Daily Life,”
and “Comic Books and Humor.” The classifications related to the themes and sub-
themes derived in accordance with the opinions of the implementing course teacher are
presented in Figure 5.

Figure 5
Course Teacher’s Views on CBC Book and Its Implementation
Facilitating learning (6) Interesting (7)
Disadvantaged students (5) Motivation (4)
Academic Affective Entertaining (3)
Course material (3)
Like (3)

Attendance (3)
Feeling anxious (2)

Humorous elements (4)
Comic Books
and Use (3)
Humor
Change request status (3)

Teachers’
Opinions

Use of information (4
) Association with

Daily Life

Association (2)

Theme “Academic”

Theme “Academic” comprises Facilitating learning, Disadvantaged students,
Course material, and Attendance sub-themes. The course teacher was asked questions
concerning the effects of teaching lessons with CBC Book on students’ learning. The
use of illustrations and texts (f=3), Adventures (f=2), and Entertaining teaching (f=1)
codes were derived based on these questions, and these codes were then grouped under
the “Facilitating Learning” sub-theme. The course teacher said that the adventures in the
comic book, the humorous elements included in its structure, and the topics and
concepts discussed are supported by illustrations which allow students to better learn the
related topic. An exemplary response concerning the “Facilitating Learning” sub-theme
is provided below.

“... the events, topics, and concepts decoded in the comic book were motivating; the students
learned better when these came together. Sometimes students get tired of reading a long text,
they leave it aside without finishing, but the student reads a comic book to the end.”
Implementing course teacher was further asked whether there were
disadvantaged students in the class and the status of these students in the courses taught
using the CBC Book. Reading difficulties (f=3) and Foreign national students (f=2)
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codes were reached based on these questions, and these codes were grouped under the
“Disadvantaged students” sub-theme. Implementing course teacher stated that there was
a student with literacy difficulties in the classroom and a foreign national student who
could not fully understand Turkish. The teacher further indicated that teaching the
courses using comic books improved the participation of disadvantaged students in the
courses. The underlying reason for this situation was explained as the fact that these
students could make inferences about the subject under consideration as the texts were
supported by illustrations even though they could not fully comprehend the statements
contained in the texts. The teacher’s response concerning the “Disadvantaged students”
sub-theme is presented below.

113

.. students with literacy problems and most foreign national students may already have
problems understanding Turkish. How far can you reach out to a student by trying to teach

science to a student who already doesn’t know Turkish well enough. For example, | have a

student “H” who has problems in reading and writing; this is the first time I’ve seen him

participating so much in class. Illustrations also have an instructive effect. The student is trying
to understand what is happening by following the illustrations even if s/he does not know how to
read and write. This indicates that the student can learn better when supported by illustrations.

We also have foreign national students, and we have difficulty teaching subjects because, as |

said before, these students do not sufficiently know the language. They were following the

lesson in spite of these disadvantages. The student makes the inference that this happened here,
this happened there by just looking at the illustrations.”

Details (f=1), Presentation of the information (f=1), and Interesting (f=1) codes
were grouped under the “Course Material” sub-theme. The course teacher provided
reasons why the comic book could be utilized as a course material, such as offering
additional details not covered in the textbook that should be highlighted by the
instructor, accompanied by examples from everyday life relevant to the discussed topic.
The teacher also noted that the illustrated content of the comic book enhances the
learning experience. In addition, by the end of the implementation, the teacher conveyed
that the students rather enjoyed the comic book as they expressed a desire for future
units and courses to be taught using this method and showed interest in having
textbooks prepared in comic book format. An exemplary teacher’s response concerning
the “Course Material” sub-theme is presented below.

“When compared with the textbook, we can even say that the comic book alone is sufficient
enough. | even think that the comic book is somewhat more advantageous than the textbook. For
example, we teach the textbook of the 5th grade in other classes, and the student may have
difficulty in comprehending the relevant concepts covered in the topic. The comic book provides
better access to the prepared contents compared to the textbook. However, when the textbook is
used, the student may have difficulty deriving the concepts. | think that the exam group students
will be more successful in case CBC Book method is implemented in the 8th grade. 1 think it
will improve academic success.”

Indifferent students (f=2) and Attracting interest to the course (f=1) codes were
grouped under the “Attendance” sub-theme. Implementing course teacher stated that
CBC Book draws the attention of students to the lesson and that even the students with
a poor interest in previous lessons could adapt and actively participate in the lesson
taught. They further said that foreign national students and students with reading
difficulties actively followed the course, and that CBC Book had a positive effect on
their participation in the course. An exemplary teacher’s response concerning the
“Attendance” sub-theme is presented below.
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“... there are necessarily students in every class who have little to do with the lesson; even
students who had little interest in the lesson taught before tried to participate in the lessons
taught using the comic books.”

Theme “Affective”

The sub-themes of Interesting, Motivation, Entertaining, Like and Feeling
anxious are grouped under the current theme. Interesting content (f=4), interesting
illustration (f=2), and interesting material (f=1) codes were grouped under the
“Interesting” sub-theme. The course teacher stated that he had previously read comics
at different levels that were unrelated to lessons. He found the comic books interesting
but had never thought that they could be used in teaching. The teacher said that the
comic books attracted the students’ interest in the lesson due to their features, such as
structure, content, illustrations, and humorous elements. He further said that he made
extra effort to attract the children’s interest in the lesson in other classes; however, there
was no need for such an effort thanks to the use of comics in the implementation class.
It was emphasized that comic books served as an effective course material in capturing
students’ interest, particularly when teaching subjects and concepts that students
typically showed indifference towards. An exemplary teacher’s response concerning the
“Interesting” sub-theme is presented below.

“... the use of the comic book in the lesson provided great convenience. It requires additional

effort to draw the students’ attraction to the lesson in other classes. However, in the present case,

all the children raise their fingers as soon as we start the lesson. In the implementation class, we
can draw the students’ attention directly into the subject without making any extra effort, but in
the other classes, it is necessary to give extra examples to the students.”

The motivation sub-theme consists of a combination of Motivating structure
(f=2) and Motivating script (f=2) codes. The course teacher stated that factors such as
the way the courses taught with comic books dealt with the subject, the content and
structure of the CBC Book, and the inclusion of humorous elements motivated the
students. The teacher’s response concerning the “Motivation” sub-theme is presented
below.

“... the most difficult and most essential part is to draw the student’s interest to the lesson. This
situation takes up a significant part of our time in a standard course flow. We are just trying to
draw the student’s interest to the subject in the first 10-15 minutes. But when comic books are
concerned, the examples, drawings, illustrations, and visuals combined with the text directly
motivate the child. And that made it easy for us. Having attracted the child’s attention to the
lesson and providing high motivation vyielded positive results. When we give the
information/knowledge to the student, accompanied by life stories and adventures quoted from
everyday life, and when we finalize the teaching activity with an assessment at the end, | really
think that the student learns the subject very well.”

Amusing (f=2) and Laughter (f=1) codes were grouped under the “Entertaining”
sub-theme. The course teacher conveyed that students found the CBC Books
entertaining due to factors such as humorous elements included in the script,
illustrations supporting the narrated topic, and associations with everyday life.
Furthermore, the teacher stated that students found something of themselves in the
comic books, that they exhibited positive reactions during and at the end of the
implementation, and that they wanted the implementation to be repeated with comics
with similar content because they enjoyed the experience. The teacher’s response
concerning the “Entertaining” sub-theme is presented below.
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“I think that the comic book attracted the attention of students in the lessons not only because of

its structure but also due to its content, so it was really entertaining to teach a lesson with a

comic book.”

Happiness (f=2) and Satisfaction (f=1) codes were grouped under the “Like”
sub-theme. The course teacher said that students liked the CBC Books and that they
were happy to use them in classes. The students also stated that they wanted other units
in the science course to be taught using comic books. The teacher’s response related to
the “Like” sub-theme is provided below.

“The students liked the comic book very much and were always happy throughout the

implementation. They told us that they wished other units to be taught using the comic books

method. They also suggested the textbooks be prepared similarly. The stories, illustrations, and
quotes from daily life in the comic books better motivated the students in the lesson; the students
almost found themselves in these elements. I’ve always had positive feedback.”

Anxiety (f=1) and Use in teaching (f=1) codes were grouped under the sub-
theme of “Feeling anxious,” and the opinions of the implementing course teacher
presented before and after the lessons lectured using the CBC Book were included
herein. The course teacher had initial thoughts that teaching with CBC Books could be
entertaining but also expressed concerns about difficulties students might face in
learning the subject. The teacher further stated that he was curious about the reactions
from the students, but the positive reactions from the students dispersed the concerns
about the learning performance of the subject. An exemplary response concerning the
“Feeling anxious” sub-theme is presented below.

“Before the implementation, | had concerns about how the lessons would be, whether it would be
just entertaining or whether we could teach the subject effectively. | was really wondering what
kind of result would turn out in the end, but when I started the implementation, | realized how
beautiful it was; my worries disappeared. | noticed that students are learning the subject better.”

Theme “Association with Daily Life”

The sub-themes under this theme are the use of information and association. The
learning outcome of the information (f=3) and Problems encountered (f=1) codes were
grouped under the “Use of information” sub-theme. Implementing course teacher
indicated that the association of events taking place in everyday life with the topic under
consideration and presenting them to the students supported by speech bubbles and
illustrations within a scenario has given the students the opportunity to see the
correspondence and usage areas of the information/knowledge acquired in their daily
lives. The teacher further stated that the students’ interest in the course was high both
because of the humorous elements and the opportunity to come across the
correspondence and usage areas of the information/knowledge acquired in their daily
lives. An exemplary response concerning the “Use of information” sub-theme is
presented below.

“... when, under normal circumstances, we give a certain information/knowledge to a student,
they have always questioned what this information would be useful for; now that they have got
the answer to that in the comic book. I think that’s the main benefit of the comic book. For this
reason, the student was much more motivated and learned better.”

Association with daily life (f=1) and Association with the immediate
environment (f=1) codes were grouped under the ‘“Association” sub-theme.
Implementing course teacher stated that a student finds the opportunity to see the
equivalent of the knowledge acquired at school when he goes outside the classroom as
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the examples included in the comic book are taken directly from everyday life. It was
further reported that students had realized the equivalent of the information/knowledge
they have acquired in the lessons taught with comic books in the environments they
visited outside the school and that they have shared this experience in the classroom by
establishing the necessary associations. An exemplary teacher’s response concerning the
“Association” sub-theme is presented below.

“... as the samples taken from daily life are placed inside the comic book, the student knows that
they may encounter such examples when they go outside. One of our students shared the
experiences at home with us in the classroom. Another student mentioned putting on the brake
while riding the bike, slipping over, and falling and, as a result of this incident, immediately
remembering the topic covered in the lesson. He even said that the friction force was relatively
less in the situation he experienced, and he gave an example. So, the examples included in this
comic book make positive contributions to the transfer of knowledge.”

Comic Books and Theme “Humor”

The current theme includes humorous elements, use, and change request status
sub-themes. Contribution of funny events (f=2), Attraction of funny events (f=1), and
Entertainment of funny events (f=1) codes were grouped under the “Humorous
Elements” sub-theme. The implementing course teacher stated that the students
thoroughly enjoyed the sections of the comic books where the humorous elements were
prominent during the reading process. It was further stated that the inclusion of these
sections in the comic book had attracted the students’ attention to the lesson, and thus
they better understood the subject. An exemplary teacher’s response concerning the
“Humorous Elements” sub-theme is presented below.

“... Students particularly had fun in the episodes of the journey to the village at the beginning of
the story, the disputes of the siblings, the episode of the car race, and the section where the
siblings broke down the dynamometer. We’ve focused on these issues; we’ve received positive
feedback, and the children really liked it. Although they were given the opportunity to make a
dynamometer from scratch, the students were more interested in the subject when covered in the
comic book in the form of an adventure.”

Contribution of the illustrations (f=2) and the Use in other units (f=1) codes were
grouped under the “Use” sub-theme. The implementing course teacher said that the
drawings in the comic book attracted the attention of the students, and the illustrations
provided a better understanding of the subject. Furthermore, it was reported that there
were no difficulties encountered in using the comic books and that similar comics could
be easily employed for other units. An exemplary teacher’s response regarding the “Use
of the Comic Book” sub-theme is provided below.

“... thanks to the comic book, students have more easily adapted to the lesson. Not only the

children found something of themselves, but also the illustrations have quite attracted attention. |

also had concerns about the outcome before the implementation, but then | saw how successful it
was. | noticed that children are learning the subject better; so, | think that new comic books
suitable for other units, if prepared, can also be used in those units.”

Implementing course teacher was asked whether there was any amendment that
he wanted to make to the CBC Book used during the lesson, but the answer revealed
that the current CBC Book used was sufficient and there was no need for any
amendments. Applicable (f=2) and Sufficient (f=1) codes were generated based on
these answers, and these codes were grouped under the “Change request status” sub-
theme. It was mentioned during the interviews that some of the students expressed a
desire for the comic book to be colored. However, when asked about the potential
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impact of coloring the comic book during the implementation, it was stated that no
significant differences were expected. Therefore, it was concluded that the comic book
could remain in its current form. An exemplary teacher’s response concerning the
“Change request status” sub-theme is presented below.

“... maybe it will be different if the comic is colored, but the black and white version that we
currently use also has a different taste. | don’t think there’s any need for a change.”

Discussion and Conclusion

After the teaching implementation was carried out using the CBC Book,
interviews were held with the implementing course teacher and seven students who
participated in the implementation. As a result, the opinions of the implementing course
teacher and the students were grouped under four main themes: Academic, Affective,
Association with daily life, and Comic Books and Humor.

Under the theme “Academic,” the academic dimensions of the CBC Book from
the viewpoint of students and teachers were examined in depth. In this regard, issues
such as the comprehensibility of the CBC Book for students, its impact on learning, its
usability in different units and courses, and the possibilities of personal follow-up for
absent students were examined. The issues examined from the perspective of the
implementing course teacher included the students’ participation in the course, its
impact on their learning performance, its usability as course material, and its usability
for disadvantaged students. Students stated that they sometimes faced difficulty in
understanding the expressions in the textbooks or different course materials when they
read them, requiring them to read them multiple times. However, the presentation of the
texts described in the CBC Book, as supported by illustrations, provided an elaboration
of the topic under consideration, and in this way, they could understand the related topic
more easily without experiencing difficulties. Owing to the use of comic books in
teaching, the topic to be narrated is illustrated based on real life, making the topics and
concepts discussed more comprehensible by students (Affeldt et al., 2018). That is, the
use of comics allows students to realize how to relate the topic to real life and
experience the moments to be vocalized as ‘A-ha!” (e.g., Kurnaz & Calik, 2008; Metcalf
& Tinker, 2004).

Presenting text and illustrations to students using the CBC Book in a way that
complements each other in harmony ensured the topics and concepts covered were more
comprehensible by students. Implementing course teacher also expressed an opinion in
support of this situation. Accordingly, he said that the adventures in the comic book, the
humorous elements included in its structure, and the topics and concepts discussed were
supported by illustrations which allowed students to better learn the related topic.
Students understand better if a text captures their interest (Schiefele et al., 2012). It is
known that the use of comic books in lessons draws the attention of students with low
interest in the lesson (Cheesman, 2006). In addition, including examples and contexts
related to daily life in the lessons also attract interest in the lesson (Ultay, 2014). For the
purpose of the current study, it was also determined that the CBC Book attracts the
attention of students allowing them to adapt to the lesson. Even the students with low
interest were found to participate in the lesson taught using the CBC Book.

Implementing course teacher stated that there was a student with literacy
difficulties in the classroom and a foreign national student who could not fully
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understand Turkish. The comic book comprises a mixture of illustrations and texts in its
structure and addresses its reader using a different language (Groensteen, 2007). In light
of these considerations, it was observed, as stated by the implementing course teacher
within the scope of the current research, that teaching the lessons using comic books
improved the participation of disadvantaged students in the lessons, and students
understood the topics better compared to the lessons taught without using any comic
books. The fact that comic books are interesting and intriguing even for illiterate
children (Afrilyasanti & Basthomi, 2011; Yiizbasioglu & Kurnaz, 2022a) explains the
teaching implementation using the CBC Book with foreign national students who have
difficulties in reading and writing along with the problems of establishing meaning in
Turkish. The inclusion of interesting illustrations in the CBC Book, as reported by the
students interviewed in the current research, sparked curiosity and promoted active
engagement in the lessons. Similarly, Rota and Izquierdo (2003) stated that the comic
book reader is active in the learning process. The readers are further reported to make
efforts to establish the relationship between the illustrations and the text within the
process of being active in this lesson. In the lessons taught with the CBC Book,
disadvantaged students were found to be able to make inferences about the subject
being discussed, although they could not fully understand the expressions in the texts
because the texts were supported by illustrations.

Among the students interviewed, there were some who stated that they had read
the comic book before, and despite the passage of time, they retained a lasting memory
of the subject of the comic book. Students were found to have difficulty remembering
the subject and content of different books they read, whereas they clearly remembered
the comic book and its topic. Comic books contribute to the comprehension of the
presented information by students and provide an opportunity for permanent learning
(ilhan, 2016; Kurt, 2019; Mutlu, 2019). The fact that students are more likely to
remember the comic books that they had read at a younger age and their contents
compared to other books supports this finding.

The students stated that they personally tried to make up for their deficiencies on
the days they were absent and when they could not go to school by reading the comic
books for the science course and the textbooks of the related course for the other
courses. They further said that they effectively made up for the science lessons lectured
on the days they were absent thanks to the comic books. However, there were subjects
that remained misunderstood in other courses. There were findings in the literature
supporting this suggestion, indicating that students needed supplementary course
materials to better understand the subject after the lessons taught by traditional methods
adhering to the textbook, whereas they did not have such a need after the courses taught
using comic books (Cicek Sentiirk, 2020). Individuals may overlook the information
provided while reading texts that do not draw their interest or are not motivating, and
they try to finish the text quickly. The fact that other textbooks published at this age
remain insufficient to attract the attention of students may make it difficult for students
to make sense of some sections when they read them individually. The use of comics in
the teaching environment, compared to traditional practices, offers the opportunity to
enrich learning experiences and encourages the active participation of students in the
teaching process (Affeldt et al., 2018; Lazzarich, 2013). Based on the statements of the
students saying that they understand the subjects more easily when they read the CBC
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Book individually at home on the days when they are absent compared to other
textbooks, it can be suggested that comic books can be used as an effective teaching tool
when students personally assume their own learning responsibilities.

Students stated that all the units taught in the science course could be lectured
using similar comic books. In relation to this, the first priority preferences of the
students were the units entitled Matter and Change of State, the World of Living
Creatures, and the Electrical Circuit Components. When the students were further asked
which other courses they would like to use the CBC Books, they all preferred the social
sciences course. Some of the students said that comic books could be used in Turkish
and Mathematics lessons in addition to social sciences. The reasons students expressed
for preferring these courses were the predominance of text-based lessons and the
requirement to take notes. Therefore, students stated that using comic books in the
lessons would make them more enjoyable and improve their understanding of the
topics. Textbooks alone may be insufficient in attracting and maintaining students’
interest in the course, as most of their content is written texts. Incorporating comic
books, in which the information/knowledge presented as text is supported by
illustrations, will be essential to eliminate this situation (Unal, 2018). The fact that
students want to use the CBC Books in other units and courses also supports this
proposition. Implementing course teacher suggested comic books to be used as a course
material on the grounds that a comic book offers details that are not included in the
textbook and that should particularly be mentioned by the instructor along with many
examples taken from everyday life in the narration of the relevant topic and that the
narrated topics are supported by illustrations. The literature review revealed that the use
of the comic book as course material contributes positively to students’ academic
success (Topkaya, 2014), encourages class participation (Kurt, 2019), and contributes to
the comprehension of the information presented by the students and permanent learning
(ilhan, 2016; Saribryik, 2018). Based on these considerations, it is possible to conclude
that the CBC Books may be used as effective course materials on the grounds that it
makes the subject matter entertaining and understandable, facilitates learning, provides
an opportunity for a permanent learning experience and individual learning, encourages
class participation, and supports the learning processes of students with literacy and
language problems. Studies also revealed that there were similar research findings
supporting this proposition where courses such as Citizenship and Democracy
(Topkaya, 2014), Social Sciences (ilhan, 2016; Unal, 2018), and Physics (Organ, 2013)
were taught using comic books as teaching materials.

Theme “Affective” was derived based on the opinions of the implementing
course teacher and students about the CBC Books. The students stated that they were
excited at the moment they saw the comic book for the first time, that they could not
fully understand its relevance to the lesson, and that they were curious about its content.
They further said that they found the dialogues between the characters and the events
that took place within the scope of the story very entertaining, and it was enjoyable to
read them. The use of comic books encourages students to read (Wood, 2015). A similar
result was obtained in the current research, and the students said that they liked the
illustrations and the script of the comic book, expressed that reading comic books made
them happy and that they finished the CBC Books quickly because they were curious
about the ending. The reactions of the characters featured in the comic book to the
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events and situations related to daily life are effective in the comic book reader’s
association with the character and in making sense of the scenario (Alsag, 1994; Cantek,
2014; Kiregei, 2008; Tuncer, 1993). Appropriate context selection enables students to
relate the concepts to their own lives (Ultay, 2014). For the purpose of the current
research, the students interviewed stated that the illustrations and speech balloons in the
CBC Book made them feel like they were in the place where the story was narrated,
allowed them to put themselves in the shoes of the characters and dream and to feel like
they were saying the expressions in the speech balloons to someone who was in front of
them. They further expressed that they internalized the subject while the lesson was
taught, and thus, they were not bored. The inclusion of comic books in the lessons
makes learning interesting for students and ensures them to be happy and eager for the
lesson (Organ, 2013; Tatalovic, 2009). In fact, it was found that using the CBC Book in
the corresponding unit, along with the inclusion of humorous elements in the script, led
to enjoyable learning experiences for the students, making them feel happy.

Implementing course teacher stated that he had previously read comics at
different levels that were unrelated to lessons. He found the comic books interesting but
had never thought that they could be used in teaching. The teacher further said that he
estimated teaching with CBC Books might be entertaining, but he was also concerned
about whether the students would have difficulties learning the subject. The reactions of
the students worried him/her before the implementation; however, the positive reactions
received from the students dispersed the concerns about the learning performance of the
subject. The use of CBC Books in lessons was determined to be attracting the attention
of students as well as to be entertaining and motivating towards the lesson due to factors
such as the humorous elements included in the scenario along with the fact that the topic
being narrated is supported by illustrations and associated with everyday life. There are
studies in the literature that support this situation, stating that the use of comics in
lessons improves the interest in the lesson, provides motivation, and contributes to
learning new information (Cigek Sentiirk, 2020). Comic books are used in science
lessons because they include interesting stories (Spiegel et al., 2013) and make the
lesson more entertaining (Olson, 2008). The interviews held enabled us to conclude that
the students wanted similar new implementations as they found something of
themselves in the comics and had fun. ilhan (2016), who reached a similar conclusion,
found that students who studied using comic books as course materials for the first time
wanted to use them in their other courses as well.

The issues analyzed within the context of the theme “Association with Daily
Life” from the students’ point of view were the association of the information included
in the CBC Book with everyday life, the ability to apply the acquired information into
practice, and the use of the acquired knowledge. The issues analyzed from the
implementing course teacher’s point of view were the effectiveness of the teaching
implementation using the CBC Book in helping students recognize the practical
application of acquired information/knowledge in their learning environments and
connecting them to real-life situations or events was assessed. The course teacher
indicated that the association of events taking place in everyday life with the topic under
consideration and presenting them to the students supported by speech bubbles and
illustrations within a scenario had given the students the opportunity to see the
correspondence and usage areas of the information/knowledge acquired in their daily
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lives. The teacher further stated that the students’ interest in the course was really high
both because of the humorous elements and the opportunity to come across the
correspondence and usage areas of the information/knowledge acquired in their daily
lives. Hirga (2012) concluded that the topics covered in the lessons become more
comprehensible for students when explained using examples from everyday life and that
students develop a positive attitude towards the lesson. This finding supports the
opinion of the implementing course teacher stating that the students’ interest in the
lessons lectured using the CBC Book is high. Furthermore, the students expressed
similar opinions with the implementing course teacher and stated that the topics covered
in the comic book during the lessons lectured with CBC Book consisted of situations
that they had encountered or may encounter in their daily lives. The examples provided
related to daily life are more easily understood by individuals (Rose, 2012; Taskin &
Mogol, 2017). Accordingly, it was found that students did not have any difficulty
understanding the information included in the CBC Book and thought that this
information was quite easy to understand. Students said that they could use the
information/knowledge acquired in the lessons with the CBC Book to explain the
reason for an incident that happened while chatting with their friends or family or while
solving a problem they encountered in their close environment. The curriculum of the
science course requires the students to use the knowledge and skills acquired in the
course to solve everyday life problems (MoNE, 2018). In this regard, the students were
found to be able to use the information acquired in the lesson to solve the problem
situation similar to or different from the events encountered in the comic book scenario
or explain the reason for it. Based on this finding, it is possible to argue that the courses
taught using the CBC Book contribute to the realization of the specific goals defined in
the curriculum.

The students reported that CBC Book, supported by dialogues and illustrations,
provided them the opportunity to observe the equivalents of the acquired subjects and
concepts in daily life. Canlas (2021) suggested that contexts should not be limited to the
subject that students learned and that different contexts should also be used.
Diversifying the contexts related to a certain concept will also prepare individuals for
different problem situations. The use of contexts that are not relevant to students’ daily
lives can hinder their understanding (Bozdemir Yiizbasioglu et al., 2020; Mustafaoglu,
2019). The events presented in the CBC Book scenario were prepared by taking into
account the possible environmental conditions in which students have been or may be
present. Accordingly, the feedback received from the students and the course teacher
revealed that the contexts in the structure of the comic book were clearly understood.
Students stated that they had the opportunity to learn the working principle of the
dynamometer while the characters in the comic book were picking apples in the village
garden, the use of thin and thick springs in the dynamometer when the characters
disrupted the elasticity of the dynamometer spring in the schoolyard and to observe all
of these topics with examples of everyday life. The illustrations in the CBC Book
enabled the related topics to become more concrete in the minds of the students.
Previous studies supported this finding revealing that the use of context-based teaching
materials in the lesson ensures the students to better comprehend the topics and helps
them to materialize abstract concepts (Askin Tekkol & Bozdemir Yiizbasioglu, 2022;
Kistak, 2014; Tekbiyik, 2010; Ultay & Ultay, 2012).
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Pursuant to the curriculum of the science course, the unit entitled Measurement
of Force and Friction aims to teach students how the magnitude of the force can be
measured using a dynamometer, to enable students to observe the effect of frictional
force on movement on different surfaces, to make students aware of the significance and
importance of friction force in daily life and to provide students creative and innovative
thinking skills by allowing them to combine the knowledge they acquired about
increasing and reducing the friction force with their own ideas (MoNE, 2018). Kara
(2016) stated that context-based course materials helped students to acquire information
that they can use in daily life in the lessons and that this information is more permanent
in their minds. Students interviewed in the current research stated that they had the
opportunity to put the knowledge they acquired during the CBC courses into practice by
using the materials or tools they found in their close environment. In this regard, the
students developed a dynamometer using the materials they found, made measurements
with the dynamometer they found when they went to the village or drove their toy cars
or bicycles in different environments to compare/observe the effect of frictional force.
In this way, they also had the opportunity to observe the different applications of the
information they acquired at school. Individuals tend to produce solutions to problems
much more easily if they are familiar with them from their daily lives compared to other
scientific problems (Whitelegg & Parry, 1999). One of the reasons why students cannot
offer solutions to the problems they encounter in their daily lives is that they cannot
transfer the information acquired at school to their daily lives (Burbules & Linn, 1991).
The course teacher expressed that a student finds the opportunity to see the equivalent
of the knowledge acquired at school when he goes outside the classroom, as the
examples included in the comic book are taken directly from everyday life. It was
further reported that students realized the equivalent of the information/knowledge they
acquired in the lessons taught with comic books in the environments they visited outside
the school and that they shared this experience in the classroom by establishing the
relevant associations. Accordingly, the students included in the current research
connected real-life events they encountered with the information taught through the
CBC Book, provided explanations or carried out various applications within the bounds
of their possibilities. Based on these findings, it is possible to argue that CBC Book
contributes to students’ ability to see the use of the information they acquired in daily
life, allowing them to make the necessary associations and use them in possible
situations.

The theme “Comic Books and Humor” explored whether the students wanted
any amendments with regard to the structure, illustrations, or humorous elements of the
CBC Book and their opinions about the continuation of the use of comic books and the
implementing course teacher’s views about the use, humorous elements, and the
amendments on the CBC Book. Students stated that they were very impressed and
excited by the illustrations and the context when they read the comic book. The use of
illustrations along with texts for the narration of the subject covered in comic books has
been known to capture individuals’ attention (Green & Myers, 2010; Hutchinson, 1949;
Unal, 2018). Accordingly, students pointed out that the illustrations included in the
structure of the CBC book were quite effective in complementing the information
presented in the writing. Students find lessons taught with context-based materials
interesting when the course materials are rich in illustrations and include problems that
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are relevant to their daily lives (Akbulut, 2013). The humorous elements of the comic
book are known to attract the attention and interest of individuals (Cigek Sentiirk, 2020;
Lin et al., 2015; Topkaya & Simsek, 2016). Students said that they were much more
entertained when learning a certain subject while two brothers were saying bandy words
to each other, while they were racing with each other, while school friends were saying
bandy words to each other, and in the episodes where other humorous elements were
predominant. Implementing course teacher similarly stated that the students had fun in
the sections where the most humorous elements were frequent while reading the comic
books. In addition to the illustrations and humorous elements included in the structure
of the comic book, the presentation of examples from everyday life in the teaching
environment further motivates students for the lesson (Cigek Sentiirk, 2020).
Accordingly, the presentation of information in connection with everyday life
accompanied by adventures for the purpose of the current research turned CBC Book
into a course material in a different style than the textbooks that students were used to
serve to present the “Ha-ha!” of humor together with the “A-ha!” of learning. In the
courses taught using materials prepared according to the context-based approach,
students expressed that these materials led them to think, to better understand their
environment, and to gain problem-solving skills because the lessons were related to
daily life (Tulum, 2019). In the current research, students also stated that CBC Book is
both entertaining and informative.

It was concluded that students waited for the next lesson with enthusiasm when
the course was designed according to the context-based approach and that this method
encouraged their participation in the lesson (Karsli & Yigit, 2017). The students
interviewed in the current research stated that they liked the structure of the CBC Book,
they were entertained when they read it, and that they better understood the subject
intended to be taught; so, they wanted to read similar comics. The use of comic books
has the potential to reduce the amount of text presented to the students and to associate
the information taught with everyday life (Affeldt et al., 2018). Owing to the
illustrations and texts included in their structure, comic books have the potential to offer
more information to students in an entertaining way compared to traditional textbooks
(Hosler & Boomer, 2011). The students stated that the text-dominant content of the
textbooks was boring and suggested comic books be used in courses other than science.
Some of the students interviewed revealed that they looked for similar comic books in
the bookstores, and they found examples of comic books that were not related to the
lessons, but they had difficulty finding comics that were directly related to their lessons.
The students were further asked which amendments they would like to make to the
comic book. Some of them said that the comic books could be colorful, while the
majority stated that they were already beautiful as such and there was no need for any
amendments. The students stated that there were no sections in the comic book that
bored them or that they wanted to be removed. They further said that they would like to
have comic books in which the characters are the same, but there are adventures related
to different course subjects. Implementing course teacher was asked whether there was
any amendment that he wanted to make to the CBC Book used while teaching the
lesson, but the answer revealed that the current CBC Book used was sufficient and there
was no need for any amendments. The teacher was further asked whether any
differences would occur during the implementation in the case of using colored comics
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as suggested by some of the students, but the teacher’s opinion stating said he would not
expect any difference, so the CBC Book could remain as it was considered to be
significant.

Based on all these findings, CBC Book was appreciated by both students and the
implementing course teacher in terms of its academic, and affective, ability to associate
information with everyday life and structural features, and it was concluded that further
episodes of CBC Book would satisfy both students and teachers. The courses taught
through the CBC Book were found to improve students’ interest in the lesson and
enabled them to put the knowledge they acquired into practice in their daily lives and to
do activities at home without any homework being assigned by the teachers. Supporting
students’ interest in daily life in educational environments is known to positively affect
their interest in science (Siverton, 1993). Effectively conducted science education will
serve to develop individuals® research skills, help students to understand the
significance of science, and will ensure them to be raised to become future scientists
(Slavin et al., 2014). For this reason, students of this age should experience more than
watching a bean planted in a glass grow in the classroom environment (James B. Hunt,
Jr. Institute for Educational Leadership and Policy, 2007). In this way, students will
have the opportunity to transfer the knowledge they acquired at school to new situations
and to offer solutions to the problems they encounter in their daily lives.

The CBC Book prepared within the scope of the research served to break down
the walls of the school environment and to lift the lid off between the classroom and real
life. Interviews held with a teacher and students revealed that the CBC Book prepared
within the scope of the research allowed them to answer the question, “What will I do
with this information?”. The humorous aspect of the CBC Book and the humorous
elements presented in its content were found to capture the students’ attention. It should
not be forgotten that there is a close relationship between the “Ha-ha!”” of humor and the
“A-hal” of learning.

It is possible to conclude that the CBC Book may be used as an effective course
material for further units and courses on the grounds that it makes the subject matter
entertaining and comprehensible, facilitates learning, provides an opportunity for a
permanent learning experience and individual learning, encourages class participation
and supports the learning processes of students with literacy and language problems.
Comic books can also be prepared and used in lessons that students are biased about
learning, have difficulty understanding, and find boring or abstract. Furthermore, course
teachers may be provided practical training on the preparation of comic books and their
use in teaching environments.
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Appendix

Appendix-1 Comic Book Student Interview Form

1- Have you read comic books before? If yes, will you please mention the comics
you’ve read?

2- What do you think about the use of a comic book in science class?

3- Do you think other units in the science course can be taught with a comic book?
4- How did you feel when learning the subject with a comic book?

5- What did you think when learning the subject with a comic book?

6- Did you have fun when learning the subject with the comic book?

a- Can you mention the entertaining parts?

7- Were you bored when learning the subject with the comic book?

b- Can you mention any boring parts?

8- Which other courses do you think comic books can be used?

9- Did the comic book help you associate the information you learned at school with
everyday life?

10- Which parts of this comic book would you change, if you were given the
opportunity to do so?

Appendix-2 Comic Book Teacher Interview Form

1- Have you read comic books before? If yes, will you please mention the comics
you’ve read?

2- Can you please tell us about your opinions about teaching with comic book?

a- What were your thoughts about the use of a comic book before the implementation?
b- What were your thoughts about the use of a comic book after the implementation?
c- Did you have any challenges while teaching with the comic book?

d- Did the comic book facilitated your teaching?

3- What kind of reactions did you get from the students in general when you were
teaching with the comic books?

a- In which parts did you receive positive feedback?
b- In which parts did you receive negative feedback?

4- Can you tell us about your other course designs? What are the main differences
between teaching with a comic book?

5- How did teaching with a comic book affect your lessons?

6- Do you think comic books can be used while teaching other units of the science
course?
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ABSTRACT: The importance of this research is to determine the effect of integrating the REACT strategy, which is
a practice of the context-based learning method, with STEM education on students’ scientific literacy and STEM
motivation. The research was conducted with 82 seventh-grade students. A quasi-experimental design with a pre-test
and post-test control group was used. The study group of the research consists of three seventh-grade classrooms
selected by simple random sampling method. Scientific literacy scale and STEM motivation scale were used as data
collection tools in the research. Before the implementation, these scales were administered to all three groups as a
pre-test. Then, context-based REACT strategy-supported STEM activities were administered to the experimental-I
group, context-based REACT strategy-supported activities to the experimental-I1l group, and science practicing
teaching program to the control group. After practicing, the scales were applied to the groups as a post-test.
ANCOVA test was used in the analysis of the data. According to the data obtained from the research, it has been
found that the experimental-1 group, in which context-based STEM activities were implemented, showed a higher
level of positive impact on scientific literacy and STEM motivation compared to the control groups, which received
context-based learning activities in experiment-11 and science practice curriculum.

Keywords: STEM, context-based learning, REACT strategy, scientific literacy, STEM motivation.

OZ: Bu calismanin amaci, baglam temelli grenme yénteminin bir uygulamasi olan REACT stratejisinin STEM
egitimi ile entegrasyonunun, 6grencilerin bilimsel okuryazarlik ve STEM motivasyon lizerine etkisini tespit etmektir.
Arastirma 2021-2022 egitim-6gretim yilinda yedinci sinifta 6grenim géren 82 dgrenci ile yiiriitiilmiistiir. Arastirmada
on test son test kontrol gruplu yart deneysel desen kullamilmustir. Arastirmanin calisma grubunu basit seckisiz
orneklem yontemiyle secilen ve yedinci sinifta 6grenim goren ii¢ simif olusturmaktadir. Arastirmada veri toplama
araci olarak bilimsel okuryazarlik dlcegi ve STEM motivasyon 6l¢egi kullanilmistir. Uygulama 6ncesi bu 6lgekler 6n
test olarak {ic gruba da uygulanmistir. Ardindan deney-I grubuna baglam temelli REACT strateji destekli STEM
etkinlikleri, deney-II grubuna baglam temelli REACT strateji destekli etkinlikler ve kontrol grubuna bilim
uygulamalar1 6gretim programi uygulanmistir. Uygulamanin tamamlanmasiyla olgekler gruplara son test olarak
uygulanmustir. Verilerin analizinde ANCOVA testi kullanilmigtir. Arastirmadan elde edilen verilere gore, bilimsel
okuryazarlik ve STEM motivasyon yoniinden baglam temelli STEM etkinlikleri uygulanan deney-1 grubunun olumlu
etkilenme diizeyinin, baglam temelli 6grenme etkinlikleri uygulanan deney-II ve bilim uygulamalart 6gretim
programi uygulanan kontrol gruplarma gore daha fazla oldugu tespit edilmistir.

Anahtar kelimeler: STEM, baglam temelli 6grenme, REACT stratejisi, bilimsel okuryazarlik, STEM giidiilenme.
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The rapid changes in science and technology in the 21st-century world have
directly or indirectly impacted individuals and society (Friedman, 2007). This situation
has made it necessary for individuals in the 21st century to be equipped to meet the
era’s demands (Clark, 2010; Iwuanyanwu, 2019). Especially when this change is
evaluated in terms of education, it has brought different approaches to learning and
teaching, and reforms have been made in education.

In order to reflect the changes in the education system in Turkey to the science
curriculum, updates were made in 2005, 2013, and 2018 (Ozcan & Kostur, 2019). In
this context, context-based learning was included in the science curriculum in 2005, and
a transition was made from the traditionalist learning paradigm to constructivist learning
(Topuz et al., 2013) Context-based learning is essentially a learning model in which
individual differences are taken into account. Its aim is to establish a link between daily
life and science and to explain the situations that students encounter or may encounter
with the science content (Ultay & Calik, 2011). Thus, a step was taken towards
integrating science into life, and science literacy was included in the science program
for the first time in this direction. In 2013, inquiry-based learning was included in the
science curriculum. Finally, in 2018, STEM education, in which 21st-century skills and
science, technology, engineering, and mathematics disciplines (under the title of
engineering and design skills) are recruited, was included in science curriculum
teaching (Ministry of National Education [MoNE], 2018). STEM mentioned here is an
interdisciplinary collaborative learning model consisting of the initials of the words
“Science, Technology, Engineering, Mathematics” (Dugger, 2010; Li, 2014; Sanders,
2009; Vasque et al., 2013).

STEM Education

One of the reasons STEM education has gained importance in Turkey is that
desired results are not achieved due to being below the average score of the
Organisation for Economic Co-operation and Development (OECD) countries in
international exams such as PISA and TIMSS. These exams serve as indicators of the
significance countries place on STEM education (Kadijevich, 2019). In addition,
economic concerns highlighted the need for STEM education to be included in the
science curriculum (Akgiindiiz et al., 2015). Because STEM education is necessary for a
country’s economic competitiveness and social well-being, it is accepted as the basis of
national development and productivity (Lacey & Wright, 2009; Marginson et al., 2013;
Thomas, 2014). One of the goals of STEM education is to train individuals with
advanced 21st-century skills and to bring them into society (Olivarez, 2012). This is one
of the reasons why STEM is included in the science curriculum in Turkey.

STEM education entered the science curriculum in Turkey in 2018, but various
problems were encountered in its implementation. These are the problems that science
teachers are afraid of in STEM practice; teacher competencies are not at an appropriate
level, material problems, and problems arising from the nature of cooperative teaching
(Ozbilen, 2018). In addition, there is literature in which teachers do not have enough
knowledge about STEM (Yildirim, 2017). Therefore, there is a need for more
explanatory STEM activities for teachers.

There are many teaching models that can be used with STEM, but it is not
known which one will work best (Dugger, 2010). As a matter of fact, when examining
studies conducted both abroad (Geng et al., 2019) and in Turkey (Hacioglu et al., 2016),
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it becomes evident that STEM education is not at a sufficient level and is implemented
with different methods and techniques. For this purpose, context-based learning, which
was included in the science curriculum in Turkey in 2005 (Topuz et al., 2013), may be
an alternative approach that can be used for STEM integration. Context-based learning
is @ model that aims to achieve lasting learning by establishing connections between
subjects and daily life, aligning with the goal of STEM education to generate solutions
for real-life problems encountered by students (Moore et al., 2014). Constructivist
learning theory is the basis of context-based learning (Glynn & Koballa, 2005; Stinner,
2006). In constructivist learning theory, there is a learning environment in which the
students construct the knowledge themselves and are at the center of the learning
process (Brooks & Brooks, 1993; Rezaei & Katz, 2002).

Context-Based Education
The starting point of the context-based learning approach is that students have

difficulties understanding science subjects (Osborne & Collins, 2001) and low interest
in science lessons (OECD, 2006). In curriculums (such as PLON, ChemCon) prepared
with the context-based learning approach in mind, the content is designed to increase
student interest (Parchmanna et al., 2006) and enable students to actively participate in
the lesson in line with their interests (Glynn & Winter, 2004).

When the studies on the context-based learning approach in the literature are
examined, it is seen that different teaching methods, such as 5E, the four-stage model,
and REACT, are applied (Gilbert et al.,2011; Patro, 2008). Among these models, it is
seen that the REACT strategy is increasingly taking place in academic studies (Yigit,
2015). With the REACT strategy, students will be able to relate the knowledge they
have learned to real-life situations, actively engage in the learning environment and
move away from the rote learning approach (Ultay & Calik, 2011). The REACT
strategy is formed by combining the initials of the words “Relating,” “Experiencing,”
“Applying,” “Cooperating,” and “Transferring” (Crawford, 2001; Hull, 1999).

In the relating stage, a link is established between the prior knowledge or life
experiences of individuals and the knowledge (subject). In the experiencing phase, there
is learning by doing, experiencing, and developing a project and/or in a laboratory
environment. Applying is the stage where useful concepts are introduced and learned. In
the cooperating phase, there is communication with other students. In the transfer phase,
the previously learned information is transferred to a situation encountered for the first
time (Crawford, 2001; Hull, 1999).

Scientific literacy
Scientific literacy, the scope of science (Lee, 1997), what counts as science, the

ability to think scientifically (DeBoer, 2000), the ability to use scientific knowledge, the
nature of science (Hanrahan, 1999), and knowledge about the risks and benefits of
science (Shamos, 1995) can be expressed as understanding. Another definition is made
by Lederman and Niess (1998). According to this definition, individuals with scientific
literacy possess the following characteristics: they can effectively comprehend and
apply scientific theories, concepts, laws, and processes; use scientific methods to solve
personal and social issues; differentiate scientific events from personal opinions; use
science and technology for the benefit of humanity; and have an understanding of the
nature of science.
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Motivation
Motivation refers to the drive or willingness to take action and engage in

activities. Someone who takes action based on a goal is considered motivated
(Ryan & Deci, 2000). In educational terms, motivation is the effect on the
activation, maintenance, and control of the learning action (Chen, 2001). In other
words, it is defined as all of the motives that cause intentional or unintentional
behavior in the individual, and that can be controlled by the individual (Arik,
1996). A student with insufficient motivation is not ready to learn (Akbaba,
2006).

Importance of Study

Upon examining the literature, it can be observed that there are numerous
studies on the context-based learning approach and STEM education in both
Turkey and abroad. These studies included teachers (Akdeniz & Panig, 2012),
pre-service teachers (Ozay Kose & Cam Tosun, 2010), secondary school (Sadi,
2013) and middle school (Karsli & Kara Patan, 2016) students, and the
misconceptions in these studies (Karshi & Saka, 2017), motivation (Alivernini &
Lucidi, 2011) and academic achievement (Glines Kog, 2013) are considered as
dependent variables.

The studies on STEM education have explored aspects, including
teachers (Pilkinton, 2018), prospective teachers (Moon, 2018), secondary school
students (Cevik, 2018; Olivarez, 2012), and primary school students (Tolliver,
2016). These studies have investigated topics such as interest (Pekbay, 2017),
motivation (Yildirim, 2016), attitude (Tseng et al., 2013), academic achievement
(Olitsky, 2012), and scientific process skills (Gokbayrak & Karigan, 2017). In
this direction, the present study aims to contribute to the literature by
investigating the effects of context-based STEM activities on students’ scientific
literacy and STEM motivation. The research problem statement is: “Does the
implementation of context-based STEM activities have an impact on the
scientific literacy and motivation towards STEM among 7th-grade middle school
students?” In this regard, the sub-problems of the study are expressed below. Is
there a significant difference in terms of scientific literacy and STEM motivation
among the corrected post-test mean scores, based on the pre-test mean scores, of
Experiment-I, where context-based STEM activities were implemented,
Experiment-I1, where context-based activities were implemented, and the control
groups where the current curriculum was implemented?

Method
In this research, a quasi-experimental design with a pre-test and post-test
control group, which is one of the guantitative research methods, was used. In
quasi-experimental designs, an unbiased assignment cannot be made in the
formation of groups. Previously created groups are matched over certain
variables. After the matching phase, the groups are randomly assigned to the
processing groups (Biiytikoztiirk, 2013).

Research Sampling

The study group consists of three randomly selected classes in a secondary
school affiliated with the MoNE. Among these classes, the science practicing course
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curriculum was applied to the control group, context-based STEM activities to the
experimental-1 group, and context-based activities to the experiment-11 group. The study
was carried out with a total of 82 students, 25 in the control group, 29 in the
experimental-l group, and 28 in the experimental-1l group. Before the research,
scientific literacy and STEM motivation scales were applied as a pre-test, and the
obtained data were analyzed with ANCOVA. As a result of the analysis, it was seen that
there was no significant difference between the groups in terms of scientific literacy. In
terms of STEM motivation, it was determined that there was a significant difference
between the experimental-11 and control groups in favor of the experimental-11 group.

Data Collection Tools
The scientific literacy scale and STEM motivation scale were used as data

collection tools.

Scientific Literacy Scale
The scientific literacy scale was developed by Fives et al. (2014) and adapted

into Turkish and Turkish culture by Sahin and Ates (2018). In order to adapt it to
Turkish culture, the scale was applied to 823 students studying in the seventh-grade, the
data obtained were analyzed with confirmatory factor analysis, and as a result of the
findings, it was determined that the standard goodness of fit criteria were at an accepted
level. The KR-20 internal consistency coefficient of the scale was found to be .66. The
highest score that can be obtained from the scale is 18. The reason for choosing this
scale is that it is easy to use for students and practitioners, the items are understandable,
and a validity and reliability study has been conducted for Turkey.

STEM Motivation Scale
The STEM motivation scale, originally called “Development and practicing of a

scale to measure students’ STEM continuing motivation,” developed by Luo et al.
(2019), was used to reveal students’ motivation levels for STEM. The scale was
developed to measure the STEM motivations of 7th and 8th-grade students (Simsek &
Hamzaoglu, 2022). The scale consists of 25 items and is in a 4-point Likert type as
never (1), rarely (2), often (3), and always (4). Two of the items in the scale are negative
items. The scale consists of four sub-dimensions. These; science, technology,
engineering, and mathematics dimensions. In order to determine the adaptation of the
scale to Turkish culture, it was applied to 359 students studying in the 7th and 8th
grades, and the data obtained were calculated by confirmatory factor analysis and
EAP/PV reliability value used in item response theory. As a result of confirmatory
factor analysis, it was determined that the scale was suitable for Turkish culture, and the
standard goodness of fit criteria were at an acceptable level. EAP/PV values were
calculated as .734 for science, .708 for technology, .803 for engineering, and .796 for
mathematics and were found to be at an appropriate level (Luo et al., 2019).

Research Process
Information was given about the content prepared for the control group, the

experimental-1 group, and the experimental-11 group, respectively, and the practices
conducted during the study. The scientific literacy and STEM motivation scales were
administered to the students in the control group as a pre-test after selecting the 7/G
class through simple random sampling. Then, the science practice course was taught in
line with the current annual program of the MoNE (2018). The methods and techniques
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applied during the course were in the form of lectures, project-based learning, and
discussion. The “Science Applications” courses, in which all the activities of this study
were carried out, were taught in the “Science Laboratory” class at the school. Five
tables were created by arranging the science laboratory class in accordance with
cooperative learning. The students were divided into five groups heterogeneous within
themselves but homogeneous among the groups. Each group was given a name.
Considering the Covid-19 pandemic, the temperature of the students was measured, the
maximum attention was paid to masks, distance, and cleaning rules, and the activities
were carried out under these conditions.

During the implementation process of the research, pre-tests were
conducted for the control group, and information was provided about the science
practice course. Then, the science teaching program titled “Journey to Space,
Constellations, Genetic Code and the Fusion of Science and Art through Dance”
were sequentially implemented. Finally, the post-tests were conducted,
completing the thirteen-week process. Some of the images of the control group
are shown in the appendix.

Context-based REACT strategy-supported STEM activities were applied
to the Experiment-1 group. The activities were carried out by the researcher for
10 weeks (20 class hours), 2 hours a week, with 7/A class students selected by
simple random method. After conducting pre-tests for the experiment-1 group,
the activities titled “designing my ship, launching my rocket, designing my cable
car, constructing my roof, my floating vehicle, producing clean water” were
implemented sequentially. The thirteen-week implementation was completed
with the administration of post-tests. Some pictures of the experiment-1 group
are shown in the Appendix. An example lesson plan is shown below.

1. Relating: The teacher started the lesson with the students at their
desks. After the greeting, the following questions were asked to the students.

- Have you ever been in a ship or boat-type vehicle? Please explain.

- Have you traveled by plane before? If you did or observed it in various
ways, how did it look? What are its most prominent features? Please explain.

- What is the difference between a ship and a raft?

After the answers to the questions are received, the news content called
school ordeal is distributed.

School Ordeal

Millions of children in the world go to school under very difficult
conditions for various reasons.

One of these difficult conditions is experienced in Sootea, a small village
in India. Students risk their lives every day because there is no school in their
area, and the closest school to them is on the other side of the river. Because
there is no access by bridge or boat on the river.

With their school bags on their backs, they line up first, then try to cross the
river by getting on pots almost their size.

One of the children’s teachers, J Das, said, “The students are crossing the river
using aluminum pots as there are no bridges in the area.” summarizes the situation.

Answer the following questions based on the news above.
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a. What are the characteristics of the vehicle and vehicle the students use to cross the
river?

Then, the students are asked to read the news content inside themselves first.
After the internal reading is completed, a student is read aloud. After the reading is
completed, the students are asked the questions under the news content in order to make
the students think about the event and to relate the water resistance and air resistance,
and the students are asked to write the answers to the questions. Upon the completion of
this activity, the content of the news about the plane crash is distributed to the students.
Students are asked to read the relevant news, and the existence of air resistance is made
to feel through the working principle of the parachute. With the news, students are made
aware of the existence of water and air resistance.

2. Experiencing: This is the stage where the STEM activity is implemented.
Here, students are asked to design a ship based on the events in the school ordeal story.
If you were to make a vehicle that could move on water, what would its characteristics
be, and how would it be seen? Please show by drawing. An equal amount of material is
then given to all groups. The materials are in the form of 1 hot glue stick and gun, 2
pipettes, 20X50 cm aluminum foil, cling film, a blow dryer or fan, stopwatch,
cardboard, liquid adhesive, dynamometer, 2 garbage skewers, 2 tongue sticks. Provided
that the objects of the same mass are carried, the ship must cover the desired distance in
the shortest possible time. Here, students are expected to design a ship with the least
water resistance and the most air resistance. It will be taken into account that the
weather is windy and the wind blows from north to south at a constant speed.

3. Applying: Groups are asked to introduce the products they have made in the
“experiment phase.” Speakers selected from the groups introduce the ships they
designed. By drawing the following table on the class board, the characteristics of the
ideal ship are determined by the class, and the existence and importance of water and air
resistance are emphasized.

4. Cooperating: In this stage, students are given a diagnostic branched tree to
work collaboratively within and between groups by applying the knowledge and
concepts they have learned through STEM activities in the “experiencing” stage. In this
context, students are asked to solve the questions in the worksheets that involve air and
water resistance gains.

5. Transferring: In order to transfer the knowledge acquired about air resistance
to different situations that students may encounter in daily life, a worksheet is
distributed to them. They are asked to solve the questions individually. Several of the
solutions are read aloud, and the lesson is completed.

In order to determine the effect of context-based REACT strategy activities on
students in the practicing for the Experiment-Il group, the 7/E branch, which was taught
in the same school as the Experiment-l group, was randomly selected as the
Experiment-Il group. In the science practicing course, lessons were carried out with
teaching supported by the context-based REACT strategy, which is one of the context-
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based learning methods. The practice was implemented by the researcher for 10 weeks
(20 lesson hours), 2 lesson hours per week. The planning for the implementation is
shown in Table 1.

Table 1

Activities and Duration of the Experiment-11 Group
Practicing time Activities for the Experiment-11 group Time
8.09.2021 Pre-tests and giving information about the science practice course 80’
15.09.2021 I’m learning about water and air resistance 80’
22.09.2021 bow and arrow activity 80’
29.09.2021 bow and arrow activity 80’
6.10.2021 Energy and its transformations 80’
13.10.2021 Energy and its transformations 80’
20.10.2021 I’m designing a dynamometer 80’
27.10.2021 Intensity 80°
3.11.2021 Intensity 80°
10.11.2021 Can it be seen that sound is an energy? 80’
17.11.2021 1st-semester break -
24.11.2021 Let’s separate the mixtures 80’
1.12.2021 Conducting final tests 40’

When Table 1 is examined, it is seen that the pre-test and post-tests were done in two
weeks, and the practice lasted for 10 weeks. Some pictures of the experiment-I1 group
are shown in the Appendix. An example lesson plan is presented below.

1. Relating: The following questions are asked to students to make them realize
that gravitational potential energy can also be converted into kinetic energy by
taking advantage of the flexibility potential energy they have learned in the
previous lesson:

-How can a bicycle go downhill without pedaling? Explain.

-What is the effect that makes a pot on the balcony fall to the ground
when it is released into the air?

The students’ responses are evaluated, and the lesson continues. Then,
the news titled “The Black Sea and Transportation” is distributed to the students,
and they are encouraged to do intrinsic reading. Then, a student is asked to read
the text, and the questions below the text are directed to the students. Thus,
students are encouraged to think about the working principle of the cable car.

2. Experiencing: The students go to the schoolyard together. Here, two objects with
the same weight are thrown onto the ground, and their sinking depths are
compared. Then, two objects with different weights are thrown onto the ground
again, and their sinking depths in the ground are measured. Afterwards, the
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results are discussed, and a test related to energy conversion is distributed to the
students.

3. Applying: In this section, students are given cable car materials that have been
previously prepared, and they are given the opportunity to investigate the
transformation of potential energy into kinetic energy practically. Students are
expected to make inferences by observing the cable carload-carrying platform
dropped from various heights.

4. Cooperating: A working sheet is given to student groups who understand energy
conversion. They are asked to solve the questions by communicating within and
between their own groups.

5. Transferring: In this section, energy conversion devices that have been
previously designed are given to student groups to encourage observation and
experimentation. They are made to understand the relationship between weight
and the movement of the car in these tools. They are encouraged to make
enough trials, then asked to write 5 examples related to energy conversion, and a
test is distributed to end the lesson.

Data Analysis

It was decided that ANCOVA analysis would be appropriate since there was a
significant difference between the groups as a result of the pre-test. Whether the data
met the ANCOVA assumptions was examined. The assumptions of ANCOVA are that
the variances of the scores of the dependent variables are homogeneous and the scores
are normally distributed, the regression slopes within the groups are equal, and there is a
linear relationship between the dependent variable and the covariate.

Levene test results were examined for the equality of one-way variances of the
groups. In the data obtained, there is no significant difference in scientific literacy
(F2-76=.834;.p>.05) and STEM motivation (F»-76=1.33; .p>.05) scales. The data
obtained show that the variances regarding the test scores are homogeneous.

Shapiro-Wilk test values were examined to determine whether the groups
showed a normal distribution, and the results were found to be .05<p. These data show
that the dependent variable scores are normally distributed (Tabachnick & Fidell, 2001).

When the data on the homogeneity of the regression slopes within the groups
were examined, it was found that the post-test scores of the scientific literacy
(F2-76=1.84; p>.05) and STEM motivation (F»-76=.347; p>.05) scales were examined. It
was determined that the group pre-test joint effect was not significant. The obtained
findings show that the slopes of the regression lines belonging to the dependent
variables are equal (homogeneous).

Finally, the assumption of ANCOVA test is that there is a linear relationship
between the dependent variable and the covariate. Pearson Correlation test was used to
reveal this relationship. It was determined that there was a significant difference
between the pre-test and post-test mean scores of all groups for scientific literacy and
STEM motivation variables (p< .001). The data obtained show that the scales meet the
ANCOVA assumptions in the analysis.

In the analysis of the data, the effect size was checked. To calculate the effect
size, the eta-square coefficient (42) is found. If #°=.01-.06 is interpreted as “small,” up
to #°=.06-.14 as “medium,” #°=.14 and above as large effect size (Biiyiikoztiirk, 2014).
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Findings

It will be examined whether there is a significant difference between the
scientific literacy post-test mean scores of the experiment-I, in which context-based
REACT strategy-supported STEM activities are applied, experiment-1I in which
context-based REACT strategy activities are applied, and the control group in which the
current curriculum of the science practicing course is applied. In order to analyze the
ANCOVA test, firstly, the pre-test score averages were determined as covariant, and the
corrected average of the post-test scores was calculated. The results are shown in Table
2.

Table 2
Post-Test Mean Scores Adjusted According to the Scientific Literacy Pre-Test Mean
Scores of the Groups

Group N X SD

Experimental-1 29 11.34 11.36
Experimental-11 28 8.71 8.69
Control 25 6.56 6.56

When Table 2 is examined, the corrected mean score of the students in the
experimental-1 group from the scientific literacy scale is 11.36, the students in the
experimental-1l group are 8.69, and the students in the control group are 6.56.
ANCOVA test was used to determine whether there was a significant difference
between the scores of the experimental and control groups. The results are shown in
Table 3.

Table 3
ANCOVA Results for Post-Test Means Adjusted for Scientific Literacy Pre-Test Mean
Scores

Source of Variance Sum of Squares df Mean Squares F p 1]?
Pre-test 0.56 1 .56 a7 770 .001
Group 311.068 2 155.534 22.06 .000 .361
Error 546.869 78 7.05

Total 860.988 81

When Table 3 is examined, there is a significant difference between the post-test
mean scores of the groups (F1-7s=22.06; p<.05) according to the scientific literacy scale
corrected pre-test mean scores. The partial eta square value, which is the calculated
effect size value for the significant difference, was found to be .361. Bonferroni test was
applied to determine between which groups the significant difference between the
groups was. The results are shown in Table 4.
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Table 4
Bonferroni Test Results Regarding the Scientific Literacy Scale Mean Scores of the
Groups

Groups Average difference between groups Standard error p
Experiment-I and experiment-II 2.67 711 .001*
Experiment-1 and control 4.8 125 .000*
Experiment-I1 and control 2.13 134 .014*
*p<.05

Table 4 shows that there is a significant difference between the experimental-I
group, in which context-based REACT strategy-supported STEM activities were
applied, and the experimental-1l group, in which context-based REACT strategy
activities were applied, and the control group, in which the current curriculum was
applied. In addition, that there is a significant difference between the experimental-1I
group, in which context-based REACT strategy activities were applied, and the control
group, in which the current curriculum was applied. According to these results, the
context-based REACT strategy supported STEM activities applied to the experimental-I
group, context-based REACT strategy activities applied to the experimental-Il group,
and the current curriculum applied to the control group; context-based REACT strategy
activities applied to the experimental group Il are more effective in improving scientific
literacy than the current curriculum applied to the control group.

It will be examined whether there is a significant difference between the STEM
motivation scale post-test scores of the experimental group in which context-based
REACT strategy supported STEM activities were applied, experiment-Il in which
context-based REACT strategy activities were applied, and the control group in which
the current curriculum of the science practicing course was applied. ANCOVA test will
be applied to analyze the data obtained from the STEM motivation scale applied to
Experiment-I, Experiment-I1, and control groups. For this purpose, pre-test mean scores
were determined as covariant, and the corrected mean of post-test mean scores were
calculated. The results are shown in Table 5.

Table 5
Post-Test Mean Scores Adjusted According to Groups’ STEM Motivation Pre-Test
Mean Scores

Group N X SD
Experimental-I 29 81.82 81.90
Experimental-11 28 72.00 72.12
Control 25 65.28 65.04

Table 5 show that the corrected mean score of the students in the experimental-I
group from the STEM motivation scale is 81.90, 72.12 in the experimental-Il group, and
65.04 in the control group. ANCOVA test was used to determine whether there was a
significant difference between the scores of the experimental and control groups. The
results are shown in Table 6.
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Table 6
ANCOVA Results for Post-test Mean Scores Adjusted for STEM Motivation Scale Pre-
Test Mean Scores

Source of Variance ~ Sum of Squares df Mean Squares F p I

Pre-test 19.74 1 19.74 72 679 .002
Group 3688.63 2 1844.32 16.08 .000 .292
Error 8945.24 78 114.68

Total 12724.51 81

Table 6 shows that there is a significant difference between the post-test mean
scores of the groups (F1.7s =16.08; p= <.05) according to the STEM motivation scale,
adjusted pre-test mean scores. Partial eta square value, which is the calculated effect
size value for significant difference, was found to be .292 for STEM motivation.

Bonferroni test was applied to determine between which groups the significant
difference between the groups was. The results are shown in Table 7.

Table 7
Bonferroni Test Results Regarding the STEM Motivation Scale Mean Scores of the
Groups

Groups Average difference between groups Standard Error p
Experiment-1 and experiment-11 9.78 2.83 .010*
Experiment-I and control 16.86 3.02 .000*
Experiment-11 and control 7.08 3.06 .024*
*p<.05

When Table 7 is examined, it is seen that there is a significant difference in
favor of the experimental-1 group between the experimental-I group, in which context-
based REACT strategy supported STEM activities were applied, and the experimental-
Il group, in which context-based REACT strategy activities were applied, and the
control group, in which the current curriculum was applied. In addition, it was
determined that there was a significant difference between the experimental-11 group
and the control group in favor of the experimental-11 group. According to these results,
it is seen that the context-based REACT strategy-supported STEM activities applied to
the experimental-l group are more effective on the STEM motivations of the students
than the context-based REACT strategy activities and the current curriculum.

Discussion

When the findings obtained from the scientific literacy scale are examined
between the experimental-1 group and the experimental-I1 and control groups, there is a
significant difference between the experimental-Il1 group and the control group (Table-
4). It has been concluded that context-based REACT strategy-supported STEM
activities are more effective in terms of scientific literacy than context-based REACT
strategy activities and the current curriculum. Here, the STEM activities applied to the
students are more effective than both methods on the science literacy of the students. It
can be said that students’ efforts to produce products by planning in line with a
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scientific method within the scope of a specific purpose during STEM activities affect
their scientific literacy positively. As a matter of fact, students made an effort to solve
personal, social, and scientific problems by using their scientific process skills during
STEM activities.

Conclusion

REACT strategy and STEM education have been discussed separately since a
resource about the context-based REACT strategy STEM education could not be
reached in the literature. In this direction, when the studies on the REACT strategy are
examined, studies showing parallelism with the current study are found (Avargil et al.,
2012; Krajcik et al.,2008; Phillips & Norris, 2009). For example, in the study conducted
by Keskin and Cam (2019), the effect of the REACT strategy on the academic success
and scientific literacy of sixth-grade students were examined. The findings show that
the REACT strategy had a positive effect on students’ science literacy. These results
coincide with the goal of raising scientifically literate individuals, which is one of the
objectives of the REACT strategy (Leoul et al., 2006; Millar & Osborne, 1998).

The fact that Turkey’s average science literacy score is below the PISA results
(OECD, 2013) reveals the importance of STEM education. Because students’ discovery
of real-life problems in STEM education is a factor that positively affects scientific
literacy. The scientific literacy levels of students who use scientific process skills and
are willing to solve social problems, research and question information will be expected
to increase (MEB, 2013). This situation can be justified by the fact that the mean of the
experimental group I, in which the STEM application was made, was higher than the
other groups.

As a result, context-based activities were applied in both groups, but STEM
supported context-based learning method was more effective on students’ scientific
literacy. This result shows the importance of STEM education and is seen as the most
important result of this study.

In line with these results, context-based REACT strategy-supported STEM
activities are more effective than both context-based REACT strategy activities and the
current curriculum in terms of STEM motivation.

Motivation is the individual’s willingness to take action towards a specific goal.
An individual who is motivated in the face of a situation does his actions willingly and
is happy because of these actions (Ryan & Deci, 2000). STEM motivation is the desire
of students to take action towards STEM fields and to continue this action. In light of
the data on STEM motivations, it is believed that STEM activities have an important
role in making a significant difference between the experimental group | and the other
groups in which context-based REACT strategy-supported STEM activities were
applied. Because the students did the STEM activities that they had not done before
during the lesson effectively and developed materials to solve daily problems.

There are studies showing that the context-based REACT strategy, which is a
type of context-based learning approach, creates a statistically significant difference in
students’ motivation levels (Bennett & Lubben, 2006; Campbell & Lubben, 2000;
Finkelstein, 2005; Parchmann et al., 2006). Implementing the context-based REACT
strategy with activities that will attract students’ attention according to the current
curriculum may be a factor that increases the students’ motivation levels. In the research
conducted by Yildirim and Giiltekin (2017), it was determined that the context-based
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learning method increased the motivation of the students. In order for students’
motivation towards STEM disciplines to be at the desired level, STEM activities need to
be implemented in the educational process.

Context-based REACT strategy was more effective on students’ motivation
levels than the current program. It has been determined that STEM activities supported
by the context-based REACT strategy are more effective than both the context-based
REACT strategy and the current program. This result shows that STEM education
effectively increases students’ motivation levels in context-based REACT strategy-
supported STEM activities. Because STEM education adopts an interdisciplinary
approach, students produce a product as a result of the activity (Bybee, 2010), and
enable students to focus on producing solutions for the problem by associating the
subjects with daily life problems are the factors that increase the students’ motivation.

Implications

It was observed that context-based REACT-supported STEM activities increased
the averages of scientific literacy and STEM motivation in 7th-grade students. These
activities can be tested at other grade levels to see if they provide similar benefits.
Context-based REACT strategy-supported STEM activities can be done in different
courses, and their effects can be investigated. Due to the Covid-19 global epidemic, the
implementation period of this study has been limited. After this threat is gone, the
effects can be investigated again by keeping the practice time longer.
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Appendix 1. Sample Photos
Pictures

Sample Photos of the Activities in the Experimental-1 Group
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ABSTRACT: The purpose of the study is to evaluate how prospective mathematics teachers (PMTs) modify tasks to
facilitate students’ learning of pattern generalization through the use of their mathematical knowledge for teaching.
Case study, which is a type of qualitative research method, was used to determine the mathematical characteristics
that PMTs use when modifying a mathematical task. The knowledge from which PMTs draw to modify the task has
also been outlined. Accordingly, data were collected from PMTs’ task modifications and reflection reports. When
PMTs worked on two or more forms of modification, as compared to just using one type of modification, they
modified tasks more effectively and comprehensively. The PMTs who make condition modifications need to utilize
specialized content knowledge through the use of models or tables. They aimed to help middle school students
understand using these modifications, and thus they also utilized their knowledge of content and students. They also
used their knowledge of content and teaching, especially while making modifications to questions and context. Task
modification activities can be used to help prospective teachers notice the mathematical and pedagogical affordances
and limitations offered by tasks.
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for teaching.

OZ: Bu caligmanim amaci, dgrencilerin oriintii genellemelerine yardime1 olmak icin matematik 6gretmen adaylarmin
matematik 6gretimi bilgilerini kullanarak yaptiklar1 etkinlik degisikliklerini degerlendirmektir. Ogretmen adaylarmin
matematiksel bir etkinligi degistirirken kullandiklari matematiksel ozellikleri belirlemek igin nitel arastirma
yontemlerinden durum calismast kullanilmustir. Ayrica 6gretmen adaylarinin etkinligi degistirirken kullandiklari
bilgileri belirlenmistir. Veriler, 6gretmen adaylarinin degistirdigi etkinliklerden ve yansitma raporlarindan
toplanmustir. Ogretmen adaylari, etkinlik {izerinde yalnizca bir tiir degisiklik yapmaya kiyasla iki veya daha fazla
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pedagojik olanaklari ve smirliliklart fark etmelerine yardimei olmak igin kullanilabilir.
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Several prior studies have indicated that mathematical tasks play an essential
role in the teaching and learning of mathematics (e.g., Ayalon et al., 2021; Chapman,
2013; Doyle, 1983; Henningsen & Stein, 1997; Kusaeri et al., 2022; Thanheiser, 2015).
A task is part of a mathematics class activity that helps students learn about a particular
mathematical idea and might involve several linked problems or a challenging problem
in a class session (Stein & Smith, 1998). Likewise, Doyle (1983) explains that a task is
any issue or activity that assists in the development of a concept or ability within the
setting of a mathematics classroom.

There is a link between the level of thinking a mathematical task requires and
how well students understand mathematics. Stein and Smith (1998) assert that the types
of mathematical tasks affect how students learn to think mathematically. When students
are asked to follow a memorized procedure in a routine manner, they are provided with
one type of thinking opportunity. When students are asked to think conceptually and
make connections, they are given a different set of opportunities to think (Stein &
Smith, 1998; Stein et al., 2000). Students are expected to take an active role in these
tasks, assume responsibility for their outcomes, get experience with various tools and
resources, and ultimately complete a product as a consequence of their efforts
(Henningsen & Stein, 1997; Swan, 2008).

Stein and Smith (1998) define the Mathematics Task Framework as involving
three phases that tasks follow: first, as tasks appear in textbooks, supplementary
materials, and so on, second, as they are set up or presented by the teacher, and third, as
students in the classroom implement them. Teachers’ aims, mathematical knowledge,
and knowledge of students’ understanding might influence how they design tasks
(Henningsen & Stein, 1997). Teachers’ content and pedagogical competence can
positively affect students’ mathematics learning. Teacher education must address
teachers’ ability to modify and design relevant tasks (Lee et al.,, 2017; Watson &
Mason, 2007). Within the scope of our investigation, our primary focus was on the
second phase of the framework by Stein and Smith (1998), which pertains to teachers.
Hence, the purpose of this study is to determine the mathematical characteristics that
prospective mathematics teachers (PMTs) use while modifying a mathematical task in
textbooks. Accordingly, the mathematical knowledge used by PMTs to modify the task
is defined.

The Background of the Study

Teachers’ Competencies for Task Modification

Arbaugh and Brown (2005) state that tasks have an effect on how mathematics is
learned. Therefore, it is important for teachers to understand how tasks work.
Accordingly, Ball (2000) states, "Acquiring the ability to think with precision about
mathematical tasks and their use in class can equip teachers with more developed skills
in the ways they select, modify, and enact mathematical tasks with their students"” (p.
xii). For example, Zaslavsky (2008) observed changes in mathematics teaching and
learning after task modification. The study’s findings suggest that being aware of
learning opportunities while analyzing and modifying tasks enhances mathematics
teaching and learning. Likewise, teachers improve their mathematics knowledge and
their ability to construct lessons that use mathematics by working with, modifying, and
appropriating tasks (Pepin, 2015).
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According to a growing body of literature, teachers need to understand the
characteristics of mathematical tasks and choose tasks that are well-suited to the
learning goals (e.g., Arbaugh & Brown, 2005; Ball, 2000; Liljedahl et al., 2007).
Therefore, professional development based on task analysis assists teachers in
identifying the affordances and limitations of tasks (Johnson et al., 2016; Son & Kim,
2015). For example, Stephens (2006) and Papatistodemou et al. (2014) studied pre-
service teachers’ perceptions about the potential for mathematical concept growth in
tasks. However, research indicates that pre-service teachers are ignorant of the capacity
of activities to increase mathematical engagement and the growth of mathematical
concepts. Teachers must comprehend the affordances and limitations of tasks in relation
to student inquiry to recognize the need for task modification (Lee et al., 2019).
Similarly, Liljedahl et al. (2007) noted that tasks may be adapted more effectively if
both mathematical and pedagogical factors are considered. Sullivan and Mousley (2001)
believe that teacher professional development should help teachers comprehend the
dynamics of classroom decision-making about tasks.

Task analysis and modification are linked, and teachers can change
mathematical tasks by understanding pedagogical and mathematical affordances and
limits (Lee et al., 2019). Lee et al. (2016) aimed to discover tendencies that Korean
prospective mathematics teachers adopt while modifying textbook tasks. Their study
categorized prospective teachers’ task modifications as context, condition, and question.
Context adjustment involves making tasks more student-friendly (familiar contexts to
students’ experiences) or differentiated. Adding, eliminating, or changing task
conditions is condition modification. Prestage and Perks (2007) suggested that changing
the conditions of closed problems can improve students’ mathematical thinking. When
conditions in problems are removed, students can create particular criteria according to
their own thinking. When circumstances are included, students may practice problem-
solving. It is similar to Brown and Walter’s (1990) "what-if-not" techniques, which
involve manipulating a problem’s circumstances to pose a new one. Changing what
students must respond to is called question modification. Crespo (2003) mentions that
prospective teachers initially focus on the students’ enthusiasm and offer simple
problems in her study but gradually turn their focus to the students’ misunderstandings
and pose problems with increased cognitive demands. Consequently, she suggests
transforming the task into an open-form or investigative one with question types.

Different tasks offer various learning opportunities; thus, textbook tasks must be
modified or new tasks designed to satisfy desired goals or curricular requirements (Lee
et al.,, 2019). In addition, task modification activities support prospective teachers’
learning and teaching skills. Lee et al. (2017) showed how important it was to change
textbook tasks in order to support prospective teachers’ creativity. Thompson (2012)
and Kaur and Lam (2012) also proposed modifying tasks to incorporate reasoning and
communication skills, and they used conjectures to evoke mathematical exploration. For
example, Lee et al. (2019) implied that pre-service teachers’ growing ability to notice
student thinking is related to their growing comprehension of the mathematical and
pedagogical components of tasks, and this growth has an impact on how they modify
problems.

The tasks are put into action in the classroom by the teachers as well as the
students through their interpretations and performances. The teacher shapes the task and
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directs students’ efforts so they can participate meaningfully in mathematics. There are
a number of variables that might affect this process, such as teachers’ content
knowledge, their knowledge of students, task objectives, instructional disposition, and
beliefs. The teacher’s mathematical-task knowledge for instruction will determine how
they handle tasks (Chapman, 2013). In a similar vein, Henningsen and Stein (1997)
studied classroom characteristics that encourage or discourage high-level mathematical
thinking and reasoning. According to their framework, teachers’ aims, topic content
expertise, and knowledge of students influence task arrangement. Accordingly, a
teacher can enhance or reduce a task’s cognitive demand. For example, Sullivan et al.
(2010) studied the relationship between task, teacher, and student learning. Two
teachers who lacked confidence in their mathematical skills made the problems basic
and discouraged students’ diverse answers, reducing the learning potential of the
activities. Boston (2013) found that knowing task cognitive demands might help
teachers enhance their knowledge and instructional practices, which have characteristics
connected to increased student learning. Guberman and Leikin (2013) asserted that the
experience with multiple solution tasks would likely make prospective teachers aware
of the nature and significance of such tasks in their instruction. This awareness can be
achieved by assessing the level of interest and difficulty of the mathematical problems.

Pattern Generalization

In algebra, the generalization of patterns for the transition from arithmetic to
algebra is critical (English & Warren, 1998). Students can begin to develop algebraic
thinking as early as their elementary school years (Doerfler, 2008; Radford, 2008). One
of the ways to strengthen students’ algebraic thinking is by generalizing different types
of patterns in successions of figures or numbers or a combination of both (English &
Warren, 1998). According to Radford (2008), generalization requires recognizing a
pattern, expanding that pattern to include all sequence terms, and establishing a rule that
can be used to identify any term of the pattern.

Callejo and Zapatera (2017) examined pre-service teachers’ descriptions and
interpretations of students’ responses to pattern generalization questions to evaluate
their ability to notice students’ understanding of pattern generalization. They proposed
three mathematical elements related to the pattern generalization procedure: in the first
element, it is assumed that the students continued the pattern (near generalization,
Radford, 2011) but were unable to associate the numerical and figural features; the
second element is related to the students’ ability to make connections with numerical
and figural features and generalize the relationship verbally or algebraically (functional
relationship) (Smith, 2008); and the third element is the reverse operation, which
determines the position of the pattern. For the first element, students use recursive
thinking to understand the relationship in the pattern by concentrating on the difference
between subsequent output values. Then, they are required to apply the recursive
strategy to the explicit rule (Healy & Hoyles, 1999; Lannin et al., 2006). To identify the
explicit rule, it is important to define the functional relationship between a figure’s
location and the number of elements it contains (Rivera, 2010; Warren, 2000). In
addition, generalization is facilitated by students’ ability to identify links between input-
output values of patterns through the use of visual aids such as diagrams, tables,
spreadsheets, and figures (figural patterns) (Steele & Johanning, 2004; Warren &
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Cooper, 2008). Students employ figural and numerical reasoning in addition to these
representations to generalize patterns algebraically (Walkowiak, 2014). Students’ use of
the numerical method relies on numerical information obtained from several examples
of the pattern. In the figural method, learning is centered on the students’ ability to
recognize and articulate the underlying patterns and relationships they observe in the
given figures (Lee & Lee, 2021).

Mathematical Knowledge for Teaching (MKT)

In particular to mathematics teaching, the mathematical knowledge for teaching
(MKT) model by Ball et al. (2008) is utilized in this study. They defined MKT as "the
mathematical knowledge needed to carry out the task of teaching (p. 395)". The
categories of MKT include Subject Matter Knowledge (SMK) and Pedagogical Content
Knowledge (PCK). One of the components of SMK, Common Content Knowledge
(CCK), refers to the mathematical knowledge utilized by individuals working with
mathematics. With this understanding, teachers are able to appropriately solve problems
and apply mathematical language and notations. Specialized Content Knowledge (SCK)
refers to the mathematics-specific knowledge that mathematics instructors should
possess. It is beyond conceptual understanding. This knowledge is utilized by educators
for instructional objectives. The teacher must grasp both the conceptual structure and
the visual features of the mathematical topic for the learner to comprehend it. The
Knowledge of Content and Student Knowledge (KCS) component of PCK relates to the
teachers’ planning of mathematics-specific lessons that take into consideration the
students’ thinking, interest, level, difficulties, misconceptions, and prior knowledge.
The second component of PCK, Knowledge of Content and Teaching Knowledge
(KCT), needs instructors to be able to make teaching decisions, arrange subjects for
instruction, select examples, and evaluate the efficacy of models and representations.
The third component of PCK, Knowledge of Content and Curriculum (KCC), is
concerned with organizing subjects in accordance with the curriculum, including
activities and explanations given by the curriculum.

Significance

The current research aims to contribute to mathematics education through
PMTs’ task modification skills in two significant ways. First, it appears that providing
opportunities for prospective teachers in teacher training to make critical analyses and
revisions to the tasks supplied in textbooks is extremely significant (Cheng et al., 2021;
Lee et al., 2016). One of the most important sources of instructional tasks that teachers
use to shape student learning is mathematics textbooks (Cheng et al., 2021; Haggarty &
Pepin, 2002; Kaur & Lam, 2012; Thomson & Fleming, 2004). Although inquiry-based
education is specifically promoted in mathematics curriculums, many tasks in school
mathematics textbooks allow students to achieve accurate answers by applying
processes or algorithms (Basyal et al., 2023; Hidayah & Forgasz, 2020; Ubuz et al.,
2010). Therefore, teachers must be able to utilize appropriate instructional tasks by
designing new tasks or modifying old tasks in consideration of curricular requirements
(Lee et al., 2019). Thus, this study intended to provide opportunities for recognizing the
importance of tasks in mathematics teaching to PMTSs through task modification.
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Additionally, understanding how prospective teachers modify tasks and apply
their knowledge may aid teacher educators in developing tools that assist prospective
teachers in creating tasks (Lee et al., 2016). Because it is important for prospective
teachers to put their knowledge into practice (Llinares & Krainer, 2006), one of the
ways that is done is by engaging with tasks (Callejo & Zapatera, 2017). Recent studies
have shown that teacher knowledge may have either a positive or negative impact on
students’ learning throughout the task design and modification phases (e.g., Sullivan et
al., 2009; Stein & Smith, 1998; Swan, 2008). In particular, the design of a task by a
teacher is influenced by the teacher’s goal, knowledge of the topic to be addressed, and
knowledge of the student (Sullivan et al., 2009). Thus, for the second contribution to
mathematics education literature, it is expected that this study will reveal how PMTs
apply their knowledge of algebra to modifying tasks.

In light of the fact that teachers build the students’ algebraic understanding in the
early grades, they play a crucial role in the teaching of algebra (Malara & Navarra,
2009). Students start to utilize algebraic symbols and notations as they learn about
generalizing patterns in school algebra. As a result, pattern generalization is crucial
since it marks the start of formal algebra and can help students comprehend the idea of
variables. Generalizing patterns also introduces the concept of functional thinking with
input-output linkages (Hoyles et al., 1999). Hence, the purpose of the study is to
evaluate how teachers modify tasks to facilitate students’ learning of pattern
generalization through the use of their knowledge. Thus, the following research
question is addressed: What characteristics of the task are changed by PMTs utilizing
their knowledge to help students’ pattern generalization?

Method

In this study, the qualitative research method was used to determine the
mathematical characteristics that PMTs use when modifying a mathematical task from a
textbook. In light of this, the knowledge that PMTs draw from in order to modify the
task has been outlined. Case study, one of the qualitative research approaches, was
applied in particular. Case studies are used to figure out the details of a situation, come
up with possible explanations for a situation, and look deeply at a situation to determine
the what, how, and why of the study’s subject matter (Yildirirm & Simsek, 2013). In the
present study, the specific context/situation was PMTs’ modification of the task
associated with pattern generalization, and it was investigated through the case study
how the interactions were between PMTs’ modified tasks and knowledge utilization.

Participants

This study was conducted with 36 (29 females and seven males) fourth-grade
PMTs who attended the "Task Design in Mathematics Education” course at a state
university as part of the Elementary School Mathematics Teacher Training Program in
Turkey. Participation in this study was voluntary. We also obtained consent forms from
PMTs. The participants studied design principles for mathematical tasks, the
implementation of tasks in the classroom, and the evaluation of students’ thinking
process in task-based instruction as part of the course. The participants also attended the
majority of teaching-related courses (e.g., algebra teaching, mathematics textbook
evaluation) in previous semesters. Within the algebra teaching course, participants were
exposed to teaching methods and strategies pertaining to pattern generalization in the
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field of algebra learning. In order to obtain precise information from PMTs, it was taken
into consideration that they had specifically taken this course. Thus, the participants
were selected for a specific reason using purposeful sampling (Merriam, 2009).

Data Collection and Analysis

The data gathering instrument is a task for pattern generalization. When
provided to PMTs, the numbers of the pattern in the textbook were merely altered (see
Figure 1). To encourage students’ study of pattern generalization, the participants were
asked to modify the task. In addition, they were required to write a reflection report that
explains how and why they modified this task.

Figure 1
The Task

“Let’s find the general rule of the 6, 10, 14, 18... pattern.”
e Modify the above task to promote student exploration and engagement.
e Provide justifications for each of the modifications you have made.

Based on the study by Lee et al. (2016), the task modifications of PMTs were
divided into three different categories: context, condition, and question. The
descriptions for Lee et al.’s (2016) classifications were adapted specifically to pattern
generalization for this study. Thus, the descriptions in this study are as follows:
Condition modification is including multiple representations, such as figures and/or
tables, to help students understand the task. Context modification is incorporating
materials or contexts relevant to students’ real-world experiences. Question
modification is the act of posing or adding new questions to the task. PMTs used only
one modification type (only question and only context) or two to three modification
types together. Thus, three combined categories emerged: condition and question
modifications, context and question modifications, and context-condition-question
modifications. For example, PMT1 added a figure and a table that presented the
relationship of the pattern in modifying the task (condition modification), and she also
added questions that prompted students to identify a general rule (question
modification) (see Figure 3). Thus, she used two types of modifications, and we
categorized her attempts as condition and question modifications.

In order to code the textual assertions of PMTs, the data from the reflection
reports were classified and grouped into idea units. The data unit analysis included a
significant comment, explanation, paragraph, or example (Strauss & Corbin, 1998). The
extracted units were then categorized according to Ball et al.’s (2008) Mathematical
Knowledge for Teaching model. ‘We developed definitions for the categories (SMK,
KCS, and KCT) based on Ball et al.’s (2008) descriptions and also the literature-related
pattern generalization (e.g., Callejo & Zapatera, 2017; English & Warren, 1998; Healy
& Hoyles, 1999; Radford, 2008; Smith, 2008; Steele & Johanning, 2004; Walkowiak,
2014). Table 1 shows the definitions and examples:
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Table 1

The Categories with Definitions for Pattern Generalization and Examples

Categories Definitions Examples

SCK The knowledge to use a figure and a using squares within a figural pattern;
table to represent the relationship of the  ytjjizing table with position number, term, and
pattern the relationship

KCS The knowledge of students’ assisting students in understanding the concept of
understanding, misconceptions, and pattern generalization;
difficulties student’s thinking successively between terms;

student’s getting a general rule algebraically

KCT The knowledge to organize the asking the values of far terms to allow finding a
questions for making students think general rule;
inductively or need a general rule; using the numbers of pages in the context of
The knowledge of context-based reading books from students’ daily lives
instruction

In this study, the researcher and an expert in mathematics education research
individually coded the data for cross-checking. There is a 91% match in our
independent coding. We discussed the controversial codes and their meanings until we
reached a complete agreement.

Ethical Procedures

The fact that the research does not pose an ethical problem has been confirmed
by the ethics committee report issued 367596 and dated 30.11.2022 received from the
Human Research Ethics Committee of Trakya University.

Before starting the implementation, the participants were informed about the
research. They participated in the study voluntarily. The names of participants were
reported using codes in accordance with ethical rules.

Findings
The PMTs’ task modifications are divided into three main categories: context
modification, condition modification, and question modification. It was observed that
most PMTs made two modifications at the same time (see Figure 2). The questions were
also changed, particularly when the context or condition was modified. In addition,
there were PMTs who performed all three modifications.

Figure 2
Frequency of Task Modification Types
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Figure 2 shows the frequencies for the task modification types of PMTs. As
shown in Figure 2, about half of the PMTs (53%) used condition and question
modifications mostly. Then, 7 (19%) PMTs used context and question modifications, 5
PMTs (14%) used context-condition-question modifications, 4 PMTs (11%) used only
question modification, and 1 (3%) PMT used only context modification, respectively.
The following sections provide examples for each type of modification as well as how
PMTs apply their knowledge while making modifications.

Condition and Question Modifications

Out of the 36 tasks, 19 of them involved modifications to both the conditions
and questions. The majority of PMTs modified the conditions to eliminate any
misconceptions students may have regarding generalizations or to assist those who were
having difficulty obtaining generalizations in the task. Most PMTs chose to include
multiple representations, such as figures and/or tables, to help students understand the
task.

Use of Figures in the Pattern

The majority of PMTs who chose to model the pattern with figures or material
were able to do it accurately (9 out of 11). For instance, PMTL1 stated that students
struggled to identify the general rule in pattern generalization and express it
algebraically. By illustrating this circumstance, she emphasized that students tend to
find a rule by merely focusing on the difference between terms in numerical patterns
that were constantly changing. She illustrated this argument by stating that students
might first determine the difference as 4 increments and then determine the rule as n+4.
Or, she asserted that they were more likely to continue the pattern and discover the next
term (the fifth term) than to discover a general rule. To address these challenges and
misunderstandings in determining the general rule, she recommended employing
comprehensive questions (1-8) as opposed to merely asking for the general rule (see
Figure 3). She intended to help students gain an awareness of generalization by adding
new conditions to the third and fifth questions that would enable them to adopt a figural
pattern and use figural reasoning. She also asked that they transmit the numerical
relationships illustrating the fixed and expanding squares in the figures. Then, she posed
the seventh question so that the students would feel compelled to develop a general rule,
as they could not achieve the n" term by writing down each step. In the final question,
she drew attention to the functional relationship between the terms and the square
numbers and asked the students to associate this relationship with the general rule.
PMT1 modified the task conditions by assigning students tasks on the figure and table
as well as step-by-step questions to determine the pattern generalization. She explained
that this would facilitate a more meaningful learning experience and make it easier for
students to develop mathematical concepts.
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Figure 3
PMT1’s Modified Task
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2.What is the relationship between figures?
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4.How can we express figure 1?
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8.What is the relationship between the terms and the resulting square numbers?

In addition, several PMTs utilized various shapes to support the figural pattern to
facilitate the discovery of the general rule (see Figure 4). It was observed that the items
utilizing the form positioned the squares in a different location so that students could
observe the fixed 2 (PMT25 in Figure 4a and PMT12 in Figure 4b) or the points/chairs
were put on both ends of the rectangle table and the number of points did not increase
(PMT17 in Figure 4c). Students can deduct from these figures that the general rule has a
constant of 2 and that other units increase by a factor of 4. In order to eliminate the
difficulties in identifying the general rule and to prevent the misunderstanding of
creating a general rule by focusing solely on the difference between terms, these PMTs
modified their activities by adding figures to the number pattern by modifying the
condition. This modification demonstrates that these PMTs’ SCK is sufficient.

However, the PMTs with insufficient SCK were unable to utilize the figural
pattern effectively. For instance, PMT20’s figural pattern (see Figure 4d) did not
correspond to the expected number pattern, yet she was unable to detect this. Even
though the first two terms are 6 and 10, the third term contains 15 circles. Moreover,
according to her method, the difference in the numbers of circles rises by one with each
step, although it should remain constant at four. This demonstrates that PMT20 was
unable to focus on figurative thinking or believing that just the first two terms fit, while
the others did not. Consequently, this shows that her SCK is insufficient.

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 596-616



606 Dilek GIRIT YILDIZ

Figure 4
PMTs’ Representations with Figures of the Pattern
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(d) PMT20’s figural pattern

Use of Table Representation

About half of the PMTs utilizing the table were unable to use it properly (5 out
of 11). In Figure 5a, for instance, PMT24 wrote the position number in one column and
the terms in the other column in the exact same order as the numerical pattern. This
representation is insufficient to facilitate the functional reasoning of students. Or the use
of some PMTs may result in more misconceptions. PMT3 demonstrated, for instance, in
Figure 5b, that the second term is generated by adding 4 to the first term, and the third
term is produced by adding 4 to the second term. This presentation may cause students
to focus exclusively on the difference. Consequently, this notation may impede
functional thinking between the number of steps and the term. In order to facilitate
students’ understanding, term order, term, and representations indicating the
relationship should each be presented in a distinct column. The table created by PMT31
is a good illustration of this point (see Figure 5c).

In conclusion, when the PMTs had sufficient knowledge of the difficulties and
misconceptions that students might have regarding pattern generalization (KCS), they
attempted to change the condition of the task with the figure/model or table by
employing their SCK to facilitate students’ comprehension. However, PMTs that were
unable to employ table representations effectively lacked appropriate SCK. In addition,
PMTs inserted sub-questions to the task to allow for inductive reasoning considering the
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cognitive demand levels of the students. The use of these questions to stimulate student
thinking shows the adequate KCTs of the PMTs.

Figure 5
PMTs’ Table Representations of the Pattern
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c) PMT31’s table representation

Context and Question Modifications

There are seven out of thirty-six tasks in which both the context and questions
are modified. The PMTs who modified the context claimed that there were no contexts
in the given task that might attract students’ attention. Therefore, they proposed
incorporating materials or contexts relevant to students’ real-world experiences into the
tasks. For instance, PMT10 believed that a problem based on reading as a context could
help students create connections between mathematics and real life. The modified
context was presented by PMT10 in Figure 6.

According to PMT10, the task shown in Figure 1 lacked an experiential
opportunity for students to investigate real-life pattern generalization. He explained that
this is due to the fact that this task requires students to create a rule using only numbers,
implying abstract mathematics consisting of operations and rules. Consequently, he
employed the context of reading books from the classroom or the students’ daily lives.
In Question 1 of Figure 6, he encouraged students to consider the functional relationship
between the number of book pages and the number of days. The Questions (3-4-5) in
Figure 5, PMT10 also asked students to apply the found algebraic relation. In Questions
3 and 5, he substituted 17 for n. In Question 4, which demands calculating the equation
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102=4n+2 and provides inverse relationship thinking, he substituted 17 for n. In
addition, there were items with contexts such as putting money in a piggy bank (PMT3),
collecting stamps (PMT26), collecting butterflies (PMT36), and arranging the woods
(PMT29 in Figure 7). These examples, taken from the context-modified tasks, were
based on the experiences of the PMTs, who believed that the contexts in mathematical
tasks should be associated with real-life situations and, consequently, the students’
experiences or situations that could be encountered. These PMTSs favored context-based
instruction and utilized their KCT.

Figure 6
PMTI10’s Modified Task

Ali read 6 pages on the day he bought the book. Ali regularly reads 4 pages a day.
1) Express the relationship between the number of pages of the book and the number of days.
2) What is this relationship algebraically for the number of pages in the book that Ali reads from
day to day?
3) According to the relationship, how many pages did Ali read in total on the 17th day?
4) On what day did Ali reach page 102?
5) Since Ali finished the book on the 57th day, how many pages is the book?

Context, Condition, and Question Modifications

Five PMTs out of 36 opted to modify all three conditions simultaneously. When
they modified questions, they tended to modify the conditions and context of the tasks
along with the questions. For instance, PMT29 modified a mathematical context to a
real-life environment by employing the wood-stacking context (see Figure 7). By
inviting students to reflect on the background he employed, he also included questions
that could stimulate class discussion. He guided the students step-by-step so that they
would feel it necessary to discover the general rule. With the fourth and fifth questions,
he was attempting to demonstrate that it was challenging to discover far terms by
drawing or counting. He prompted them to consider if the seventh question’s
generalization might be applicable to all forms and explain why this was the case.
Students were thus given the opportunity to consider the role of the general rule. In its
assessment, PMT29 stated that this question gave students the opportunity to reflect on
their own views by evaluating the solution’s reasoning and providing an explanation. In
addition, he highlighted the importance of asking for justification in the questions in
order to allow students to use mathematical language and to allow for questioning. In
addition to context and question modifications, PMT29 approximated the wood-
stacking rule using a form and a pattern (see Figure 7). He explained that the purpose of
this approach was to aid the student’s figural reasoning and visualization.

In conclusion, we can state that the PMTs who need to make these three
modifications utilize their KCT because of the order of the questions, and these
questions contribute to the class discussion. They also use their SCK and KCS in the
use of models or tables to aid students’ understanding and must make these
modifications.
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Figure 7
PMT29’s Modified Task

Mehmet cut 6 equal pieces of wood and arranged them as in the first figure. He continued to cut 4

equal woods every day after. He continued to arrange these woods, as shown in the figures.
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1) Isthere a relationship between the number of days and the number of woods?
2) What could the relationship be?

3) How many woods will there be in the 5th figure?

4) How many woods will there be in the 50th figure?

5) Is there any other way we can use instead of counting or drawing?

6) Can you express the relationship you found in (2) algebraically?

7) Does this relationship valid for all shapes? Please explain with justification.

Only Question or Only Context Modification

It may be noteworthy to evaluate the tasks and see that PMTs modified only one
aspect. These tasks were not as effective for use in teaching the tasks with the
combination of two or three modifications. For example, PMTs who made
modifications solely to the questions posed them in general expressions. PMTS8, for
instance, emphasized the process that follows the discovery of the general rule, asking
questions such as "Can you check the rule you found?" or "What does the general rule
do?" Consequently, these questions would not assist students in the process of
discovering the general rule. On the other hand, there was one PMT that modified the
context only, PMT27. She posed a question with a contradiction: "Ali has 6 marbles.
Each friend has four marbles. Ali will receive his marbles if he defeats another
classmate in the race. How many students Ali has to beat to have 30 marbles in total?"
Nonetheless, this problem is more about finding a result, or a value, than a general rule.

Discussion and Conclusions

In this study, the forms of task modifications performed by PMTs, as well as the
types of teacher knowledge engaged throughout the modification process, are
investigated. When PMTs worked on two or more forms of task modification, as
compared to just one, they modified tasks more properly and comprehensively in a
relevant manner, as stated in Lee et al.’s (2016) study. Accordingly, they frequently
combined condition and question modification forms.

During the modification process, SCK and KCS were the two forms of
knowledge that PMTs utilized most frequently. When PMTs had sufficient knowledge
of the difficulties and misconceptions that students could have with pattern
generalization (KCS), they attempted to modify the condition of the task using the
figure/model or table by employing their SCK to facilitate students’ comprehension.
The PMTs indicated that students may have difficulties discovering and expressing the
general rule algebraically. Prior research revealed that pupils had difficulty progressing
beyond seeing and characterizing patterns to generalizing them and discovering function
rules or algebraic representations (e.g., English & Warren, 1998; MacGregor & Stacey,
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1995). In addition, the PMTs reported that students might employ a recursive strategy
by focusing on the difference rather than the relationship between the position of terms
and the term value. Warren (2000) discovered that students tended to prioritize
recursive strategies over functional relations. Consequently, the KCS of PMTs is
frequent enough. PMTs with this KCS were able to employ figures or models that give
figural reasoning, demonstrating SCK to assist students with pattern generalization
(Wilkie, 2014). Numerous research studies advocate employing figural reasoning to
enhance students’ comprehension of the link between evaluating the differences
between figures (e.g., Barbosa & Vale, 2015; Becker & Rivera, 2005; Markworth, 2010;
Walkowiak, 2014; Warren & Cooper, 2008). The use of figural reasoning, such as
questioning the students about how the units in the figures get together and what the
connection is based on, actually helps to understand the rule of the pattern conceptually
(Thornton, 2001). Similarly, the use of tables indicates PMTs’ SCK of pattern
generalization (Wilkie, 2014). Students will benefit from the usage of diagrams, tables,
spreadsheets, and figures (figural patterns) throughout the process of generalization
(Lannin et al., 2006; Steele & Johanning, 2004). However, there are certain PTs who are
unable to use the table to comprehend the functional relationship, which might indicate
their lack of appropriate SCK knowledge. Warren and Cooper (2008) noted that
establishing the connection between the position number and the corresponding word in
the table rows can lead to an effective tabular representation of patterns.

PMTs who relied on KCS as their pedagogical content knowledge transformed
the context, with a particular emphasis placed on those who considered the interests of
students. Consequently, utilizing their KCT, they offered problems based on real-world
or familiar contexts. In addition, they added questions to have students generalize
patterns within a problem-solving process (Prestage & Perks, 2007). Thus, the PMTs
modified the context and question by efficiently employing their KCT. Consequently,
the PMTs that lacked appropriate KCT to instruct pattern generalization affected just the
context or the question. However, as indicated by Lee et al. (2016), these single change
types did not provide important opportunities to acquire pattern generalization.

In sum, we can state that teachers who need to make the three modifications also
utilize SCK and KCS to assist students understand through the use of models or tables.
Kaput (1999) also promoted a multi-representational approach, which entails giving
students real-world experience in contexts they are familiar with and presenting issues
using diagrams, tables of values, language, equations, and graphs to help students
understand them. In particular, the PMTs who used figures or models built figural
patterns and represented the constant within figures. Moss et al. (2008) suggested using
these methods to support students’ functional thinking and represent the general rule
algebraically. In addition, the PMTs organized the questions in a way that encouraged
inductive reasoning. At this time, we may assert that the KCT of the PMTs is adequate
since the questions used to conduct the exercise allow the student to both generalize and
contribute to the class discussion by promoting student thinking (Smith et al., 2008),
PMTs also used their KCT in presenting the task within a context that required problem-
solving as a teaching technique.

Teachers need to have a strong conceptual grasp of mathematics as well as an
awareness of students’ thinking to teach pattern generalization effectively (Girit Yildiz
& Akyuz, 2020). According to Liljedahl et al. (2007), tasks can be changed more
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efficiently if both mathematical and pedagogical elements are addressed. According to
Magiera et al. (2013), prospective teachers have a limited ability to recognize the full
potential of algebra-based tasks to elicit algebraic thinking in students because this
ability is mainly based on their algebraic thinking. Similarly, content knowledge
(Bartell et al., 2013) and particularly SCK allow teachers to analyze student thinking,
aiding in the identification of student misunderstandings (Mosvold et al., 2014).
However, content knowledge by itself is insufficient; prospective teachers must also
acquire abilities such as task development and gain experience in this respect (Bartell et
al., 2013; Callejo & Zapatera, 2021). When teachers lacked the necessary experience to
design activities for teaching pattern generalization, they were unable to properly teach
functional reasoning using tables or input-output values (Wilkie, 2014). According to
Guberman and Leikin (2013), prior experience with multiple solution tasks allows
prospective teachers to evaluate the interest and complexity of mathematics problems.
In this sense, task modification activities can be a good way for future teachers to gain
experience while learning about the role of mathematical tasks in teaching and learning
mathematics (Lee et al., 2019).

Finally, this study has several limitations. The most significant limitation of this
study was that PMTs did not perform their modified tasks with actual students. Thus,
the work has implications for future task modification research. With the modification
of tasks, the phases that include implementing the tasks and assessing students’
understanding might be included. It is also important to examine what teachers notice
about student thinking following implementation and what they would change as a
consequence. Additionally, the data for this study are restricted to modified tasks and
PMTs’ written reflection reports. Future researchers can interview the participants to
support the study’s findings.
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ABSTRACT: This study aimed to examine mathematical literacy questions designed by mathematics teachers with
graduate-level in mathematical literacy concerning the categories of mathematical content, real-life context, and
mathematical processes, which are dimensions of the PISA mathematical literacy framework. Another aim was to
investigate the appropriateness of the classifications made by mathematics teachers for the mathematical literacy
questions they designed. The study design was a qualitative case study. The participants of the study consist of six
secondary school mathematics teachers who are attending a postgraduate mathematical literacy course at a state
university in Turkey. The data of the research were obtained from three mathematical literacy questions designed by
each of the participants and the classifications made for these questions. The study found that the majority of the
questions designed by the participants fell into the category of “change and relationships,” and questions related to
real-life situations were mostly designed in the “personal” context, with the least number of questions designed in the
“scientific” and “societal” contexts. Most questions included all three categories of mathematical processes when
examined in terms of mathematical processes. In light of the results of this study, it can be suggested that the training
to be provided in the future for writing questions related to mathematical literacy will greatly contribute to teachers.
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OZ: Bu ¢alismada lisansiistii matematik okuryazarlig1 egitimi almis matematik 6gretmenlerinin tasarlamis olduklart
matematik okuryazarligi sorularini; PISA matematik okuryazarlifi ¢ercevesinin matematiksel igerik, gergek yasam
kategorileri ve matematiksel siirecler boyutlar1 agisindan incelemek amaglanmistir. Bununla birlikte matematik
ogretmenlerinin tasarladiklar1 matematik okuryazarligi sorularina yonelik matematiksel igerik, gercek yasam
kategorileri ve matematiksel siiregler agisindan yaptiklar siniflandirmalarin uygunlugunun arastirilmasi ¢aligmanin
bir diger amacidir. Calismada nitel arastirma desenlerinden durum galigmast yontemi kullanilmustir. Arastirmanin
katilimcilart Tiirkiye’de bir devlet iiniversitesinde lisansiisti matematik okuryazarligi dersine devam eden alti
ortaokul matematik Ogretmeninden olugmaktadir. Arastirmanin verileri katilimcilarin tasarladigi {iger matematik
okuryazarligi sorusundan ve bu sorulara yonelik yaptiklari siniflandirmalardan elde edilmistir. Arastirmanin
sonucunda katilimcilarin tasarladiklart sorularm bilylik kisminin matematiksel igerik alan1 bakimindan degisim ve
iliskiler kategorisinde yer aldig1, gercek yasam kategorisi agisindan sorularin ¢ogunlukla kisisel baglam kategorisinde
tasarlandigi, en az sorunun ise bilimsel ve toplumsal baglamda tasarlandigi tespit edilmistir. Tasarlanan sorular
icerdikleri matematiksel siiregler agisindan incelendiginde sorularin biiyiikk kisminin her ii¢ matematiksel siire¢
kategorisini icerdigi belirlenmistir. Calismadan elde edilen sonuglar 1s18inda gelecekte matematik okuryazarligi ile
ilgili soru yazmaya yonelik verilecek egitimlerin 6gretmenlere biiyiik katki saglayacag: diisiiniilmektedir.
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Considering the importance of mathematics in today’s world, mathematics is
inevitably one of the main areas covered in international studies. Standing out among
many international assessment studies aimed at evaluating students’ achievement in
mathematics, the PISA (Programme for International Student Assessment) is one of the
assessment tests in which Turkey also participates. PISA distinguishes itself from other
international assessment studies because it focuses on the extent to which students who
have completed compulsory education are able to apply the information in their
everyday lives, as opposed to merely assessing their ability to recall curriculum-based
information. When the literature is examined, many definitions of ML appear. In
addition, PISA considers various dimensions when evaluating ML. First, the ML
concept and the dimensions of the PISA ML framework are explained below. Then, in
light of the literature, the role of teachers in ML and, finally, the research problems are
included.

Mathematical Literacy and PISA

In PISA, students” mathematical skills to be measured are based on
“mathematical literacy.” Although the concept of Mathematical Literacy (ML) first
appeared in the written sources of the National Council of Teachers of Mathematics
(NCTM, 1989), the concept gained international recognition owing to PISA
applications. ML is defined by the OECD (Organization for Economic Co-Operation
and Development) as an individual’s capacity to use mathematics in various ways for
formulating, employing, and interpreting mathematics in real-life contexts (OECD,
2013). ML also helps individuals to understand the role of mathematics in the world and
make the well-founded judgments and decisions that constructive, sensitive, and
reflective citizens need (OECD, 2019).

By definition of ML, questions are presented in context to measure students’
capacity to use mathematical skills in real life. Questions on ML in PISA tests include
four different real-life contexts: personal, occupational, societal, and scientific contexts
(OECD, 2019). The questions in the category of personal context focus on activities
related to individuals, their families, and peers, while questions in the occupational
context are business-oriented problems. The questions in the category of societal
context are related to the communities in which people live, while the questions in the
category of scientific context focus on mathematical practices related to science and
technology. While real-life contexts are equally distributed in PISA-style questions on
ML, the aim is to provide students with items that cover a wide range of individual
interests and various situations they may encounter in their lives (OECD, 2019).

In addition, questions on ML include four content categories: change and
relations, space and shape, quantity, uncertainty, and data, which consider the situation
of students who have completed their compulsory education to measure basic
competencies (OECD, 2019). By and large, the category of change and relationships
includes the capacity to understand the variables in the data, understand and interpret
them along with their relationships, and evaluate and transform them if necessary. This
category includes perspective drawings, map drawings, drawing and transforming
shapes, three-dimensional views, and the representation of figures. The quantity
category includes determining the measurable properties of objects based on quantity,
understanding, interpreting, and proving different numerical representations. In contrast,
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the uncertainty and data category focus on understanding, interpreting, and evaluating
various ambiguous and probabilistic situations.

ML focuses on the mathematical processes experienced by an individual who
solves a problem and classifies the questions in the sub-dimensions of mathematical
content and framework. Consequently, three mathematical processes are defined as an
individual’s capacity to formulate, employ, and interpret-evaluate mathematics within
the PISA ML measurement and evaluation (OECD, 2013, 2016, 2019). Individuals are
able to create a mathematical structure for a problem presented in the theoretical content
after becoming aware of and recognizing the situations in which they can apply their
mathematical knowledge and skills. The employing process refers to the situation where
individuals employ mathematical concepts, facts, procedures, and reasoning to solve
mathematically formulated problems and make mathematical decisions. On the other
hand, the process of interpreting/evaluating refers to the interpretation and evaluation of
the outcome or solutions by transferring them to a real-life context.

Teachers’ Role in ML

The knowledge and skills required for ML are often included in existing
mathematics curricula at schools (Geng & Erbas, 2019). The learning areas of numbers
and operations, algebra, geometry and measurement, and data processing and
probability, which are instructed in five sections in the secondary school mathematics
curriculum in Turkey, largely overlap with the subject areas determined by the PISA
project in ML (Ministry of National Education [MoNE], 2009). Achieving success in
any curriculum reform mainly depends on teachers giving due importance to the
concepts of the reform or innovation movement (Handal & Herrington, 2003). Teachers
are, therefore, expected to have an adequate understanding of ML and to know how to
incorporate this understanding into their teaching practice whenever and wherever
needed (Milton et al., 2007). However, raising mathematically literate students is
necessary to meet the increasing expectations of the modern world, and this need is
growing by the day (Edge, 2009). To meet this need, the biggest task falls to the
teachers, who are responsible for preparing the necessary environment for the
mathematical processes in the classroom. Nevertheless, the major challenge in bringing
ML to the classroom is that teachers must first comprehend what ML is (Bastiirk-Sahin,
2021). Besides that, it is also important for mathematics teachers to know the features
that questions on ML should include and to bring these questions into the classroom
environment when necessary to raise mathematically literate individuals (Kozakli-Ulger
et al., 2022; Mosher, 2015).

Studies conducted on teacher qualification, which is one of the components of
ML teaching, emphasize the impact of teacher qualification on student performance
and, accordingly, the fact that teacher qualifications exert a positive impact on students
concerning the skills necessary for more effective learning (Akbasl et al., 2017; Demir
& Altun, 2018; Mammadov & Cimen, 2019). In recent years, studies that provide
mathematics literacy training to mathematics teachers and prospective teachers have
become remarkable (Bansilal et al., 2015; Bozkurt, 2019: Canbazoglu & Tarim, 2021;
Kozakli-Ulger et al., 2022; Ozgen, 2019). In some of these studies, mathematics literacy
questions designed by mathematics teachers and prospective mathematics teachers were
examined in various dimensions. For instance, Kozakli-Ulger et al. (2022) conducted a
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ten-week mathematics literacy course to 28 secondary school mathematics teachers.
They examined the participants’ ability to pose ML problems in the context of problem
posing. Similarly, Ozgen (2019) examined the ML problem-posing skills of five
mathematics teachers and 13 prospective mathematics teachers who had received ML
education. In the study, ML problems developed by the participants were evaluated in
terms of difficulty level, real-life context, mathematical content areas, and processes.
Canbazoglu and Tarim (2021) explored the ML problem-posing skills of 61 primary
school teacher candidates and analyzed the problems regarding mathematical content
areas, real-life contexts, and mathematical processes. In the first dimension of the
present study, the problems designed by mathematics teachers will be examined in
terms of ML dimensions, as Canbazoglu and Tarim (2021) did. However, unlike
Canbazoglu and Tarim’s (2021) study, the second dimension of this research will
involve asking teachers to categorize the ML questions they designed according to ML
dimensions and the appropriateness of these classifications will be assessed. Thus, the
second dimension of the study aims to facilitate teachers’ self-evaluation by having
them categorize the questions they designed. Examining the appropriateness of the
classifications was intended to reveal the extent to which the teachers internalized the
ML process as a result of the provided course and reflected it on the ML questions.

Research Problem

This study will examine how mathematics teachers trained in ML reflect the ML
framework in the questions they produce in line with the education they have received
by focusing on their question-writing processes for ML. Within this framework, it is
believed that teachers’ way of carrying out the process of writing questions about ML is
highly likely to contribute to their consideration of the dimensions that make up ML, to
realize the relationship between mathematics and real life, and to help their students
realize this relationship in the future. In addition, it is expected that this study will
instruct teachers on how to incorporate ML-improving questions into future
mathematics lessons.

From this perspective, the goal of this study is to look at the ML questions
created by math teachers with graduate-level ML training regarding the PISA ML
framework’s three dimensions: mathematical content areas, real-world contexts, and
mathematical processes. Another aim is to investigate the appropriateness of the
classifications made by mathematics teachers in terms of mathematical content areas,
real-life contexts, and mathematical processes for the ML questions they designed.
From this standpoint, answers were sought to the following questions:

1. What is the distribution of the questions designed by mathematics teachers in terms
of mathematical content areas, real-life contexts, and mathematical processes?

2. To what extent do the questions developed by mathematics teachers align with
mathematical content areas, real-life contexts, and mathematical processes in
assessing ML?

Method

Since the study aimed to examine the questions on ML designed by mathematics
teachers in-depth, the case study method was used as one of the qualitative research
design methods. Descriptive analysis and content analysis techniques were used to
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examine the questions created by mathematics teachers with graduate-level ML training
and the classifications assigned to these questions.

Participants

This study consisted of six secondary school mathematics teachers who had
attended a postgraduate ML course at a public university in Turkey in the spring
semester of the 2020/21 academic year. The research participants were determined by
criterion sampling, one of the purposive sampling methods. In the criterion sampling
method, the participants are formed from people, events, objects, or situations with the
qualifications determined for the problem (Biiyilikoztiirk et al., 2013). The criterion is
created by the researcher, or a previously prepared criteria list can be used (Marshall &
Rossman, 2014). In this study, it was a prerequisite for the participants to have
completed postgraduate ML education. The participants were coded as T1, T2, ..., and
T6. Table 1 presents the relevant information on the participants’ gender and
professional experience.

Table 1
Demographic Information of the Participants
Participant Gender Years of work experience
T1 Female 2
T2 Female 10
T3 Female 2
T4 Female 5
T5 Female 3
T6 Female 3

As seen in Table 1, all of the teachers participating in this study were women
whose professional experience ranged from two to ten years. All participating educators
were employed in public schools. None of the participants had prior experience with
ML training. Even if three participants were familiar with ML, their understanding was
superficial. The other three participants did not know this concept before the training. In
addition, the participants completed Mathematical Modeling and Activity-Based
Learning in Mathematics Education courses during their graduate education.
Participants worked on designing activities for the content of these two courses. In this
sense, the participants had experience designing activities.

Data Collection

Data were collected from a total of 18 ML questions, which were designed by
six mathematics teachers. Each teacher contributed three questions, and all of them had
attended the graduate ML course during the spring semester of the 2020/21 academic
year. The participants had received training for 12 weeks on the general framework of
PISA on ML, ML levels, basic competencies of ML, questions on ML, and the basic
features that the questions should encompass within the scope of the graduate ML
course. The ML question design part of the course took six weeks. First, teachers were
informed about Altun’s (2020) ML question design references, which were explained in
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detail in the data analysis section. Then, sample ML questions were examined regarding
relevant references and dimensions of ML. Afterward, the teachers were given one
week for each question design task and asked to design their questions. The designed
questions were examined in the next week, feedback was given, and the teachers were
asked to revise the questions.

Data Analysis

The initial focus of the data analysis was to determine whether or not the
questions created by the teachers matched the nature of the questions on ML. Altun
(2020) states that some reference information should be considered when writing an ML
question. These are language issues, objecting to problems and questions in textbooks,
considering basic concepts related to ML, and evaluating opportunities in daily life
(Altun, 2020). In the study, the researchers gave the teachers one week to design each
question, and they primarily looked at the designed questions using Altun’s (2020)
references for creating an ML question. In this direction, the designed questions were
primarily examined regarding language. For this, the questions were examined in terms
of whether they contain long and complex sentences, considering the level of the
student and whether the active expression is used in the sentences. Then, it was checked
whether the designed questions differed from those in traditional textbooks and whether
they included verbs and actions that describe people’s and society’s needs. After that,
whether the questions considered ML’s basic concepts were examined in terms of
mathematical processes. Finally, it was examined whether the questions reflected real-
life situations. As a result of these examinations, the designed questions were discussed
with the teachers, and feedback was provided to address any missing or incorrect
aspects of the questions. In line with the feedback, the teachers revised their questions.
For example, the first question designed by one of the participants (T3) for the first
week was evaluated as weak in terms of real-life context and only required routine
procedures. Consequently, T3 was requested to redesign a question based on the
provided feedback regarding its apparent weaknesses. After the revisions, the questions
prepared by the teachers were evaluated following the references for designing an ML
question.

Then, the designed questions were analyzed using the descriptive analysis
method regarding mathematical content areas, real-life contexts, and mathematical
processes. Data collected in the descriptive analysis method are organized and
interpreted according to predetermined themes (Miles & Huberman, 1994). In this
situation, the OECD (2019) determined the components of ML and used them to
analyze the teacher-designed ML questions descriptively. For this purpose, the ML
questions designed by the teachers were divided into categories according to the
dimensions of “mathematical content areas, real-life contexts, and mathematical
processes.” The obtained data are presented in tables and graphs. The analysis revealed
that the questions designed by the teachers were categorized under a single context. It is
almost impossible for a problem to completely contain all behaviors belonging to a
process. The dominant phase in the solution is examined, and the problem is included in
that process (Temel & Altun, 2020).

For this reason, in the analysis of mathematical processes, in cases where some
of the questions designed by the teachers simultaneously included two different process

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 617-640



An Analysis of The Questions on Mathematical Literacy... 623

categories, the question was classified under the dominant mathematical process
category. A sample analysis is presented below to analyze the questions on ML
designed by the teachers in terms of such categories as mathematical content areas, real-
life content, and mathematical processes and to determine whether or not the
classifications made by the teachers are appropriate. A sample analysis is explained
through the 1% question on ML designed by T2, presented in Figure 1.

Figure 1

The 1% Question on ML Designed by T2
o 'i cough, fever, and fatigue, by settling in the respiratory tract in the
7 human body and further leading to diseases such as severe acute
respiratory failure syndrome when not treated, thereby scaring the
_ whole world since 2019. Those with severe co-morbidities and
conditions may require inpatient treatment. Moreover, the death toll reported has been considerably high
since the day the pandemic started. As a solution to such a problem, different countries started to produce
and sell their vaccines in different ways. Turkey first decided to supply vaccines by BioNTech, produced
in Germany, and CoronaVac, produced in China.
1)
aving ordered 50 million CoronaVac vaccines together with 1 million BioNTech vaccines in the first
batch and then 25 million more, Turkey planned to administer the vaccines in 2 doses at three-month
intervals. With the aim of vaccinating 1.5 million people a day, in how many days would the vaccine
run out for the first stage?
2)
ince Turkey needed to vaccinate approximately 50 million people for the first dose, the vaccine cost
created serious problems for the country’s economy. Considering that the BioNTech vaccine was
available for 19.5 dollars and the CoronaVac vaccine for 13.5 dollars each and that 2 doses of each
vaccine were required, Turkey needed to allocate a substantial budget for obtaining the vaccines only.
Generally speaking, to administer a newly produced vaccine, it must go through 3 phases. However, it
also became inevitable to consider administering the domestic vaccine that Turkey would produce
without implementing phase-3. The CoronaVac vaccine had also been received before phase-3 was
completed. In this connection, phase-3 of the domestic vaccine was planned to be completed from
April to September. When the domestic vaccine started to be administered, Turkey’s vaccine cost was
estimated to decline by at least 50%. If you were a decision maker for Turkey, how would you obtain
the vaccine at the most affordable cost during the 6 months? Please present your calculations to
support your answer.
3)
eams of 4 people were formed in the health institutions assigned to vaccinate, and each employee was
to vaccinate 60 people daily. For instance, 300,000 first-dose vaccines sent to the province of Igdir
had to be stored in cabinets at -70 degrees, but since there was no such storage area, the vaccination
process had to be completed within 5 days. Based on this information, how many teams should be
assigned to finish the process without contaminating the vaccines?

. COVID-19 can cause lung disease with various symptoms, such as dry
a

When the question presented in Figure 1 as designed by T2 is examined in terms
of the mathematical content area category, the actions in the question are evaluated
within the scope of the “quantity” category since they are mainly aimed at executing
numerical operations, estimating with numbers, and making sense of numerical results.
When the designed question is examined in terms of the real-life context category, it
appears that the context of the problem is related to the health policies in the society in
which the individual is included and to a certain social problem. For this reason, the
real-life context category of the problem has been classified under the “social” category.
Finally, given the mathematical durations in the 1% item of the question, the student
solving the problem is expected to calculate how many days the vaccines will run out in
the first place by dividing the total number of vaccines available by the number of
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vaccines administered per day. The category of mathematical processes has been rated
as the employment process because this question item involves performing the
necessary actions and achieving the desired result. Moreover, in the 2" item, the student
solves the problem and is provided with different options for Turkey’s vaccine supply
and some information about their costs. This question requires the problem solver to
develop different mathematical models and decide on the most cost-effective option for
vaccine supply with the help of these models. The category of the particular
mathematical process is interpreted as an evaluation since the question item requires
discussing the significance of the mathematical results obtained in the real-life context
and reaching a decision most appropriately. Like the case in the 1% item, the 3" question
item requires the problem solver to conduct incremental numerical operations to
conclude. For this reason, the mathematical process category of this question item is
also considered the employing process.

In the second stage of the data analysis, the appropriateness of the classifications
was examined by comparing the classification made by the OECD (2019) according to
the ML components used for the first research problem and the classification made by
the teachers for the questions they had designed. When the classification made by the
teachers for the mathematical content area category was consistent with the
classification made by the OECD (2019), it was considered correct. When the content
classification made by the teachers was given under the wrong category, it was
considered incorrect. However, some of the questions designed by the teachers included
two different content categories simultaneously, in which case, if the participants
identified only one of the two different content categories correctly and failed to
determine the other category, the classification was considered incomplete. Similar to
the analysis for the appropriateness of content categories, the classification made by the
teachers for the questions they designed was compared to that made by the OECD
(2019) for real-life context to analyze the appropriateness of teachers’ classifications for
real-life situations. When the classification made by the teachers for the real-life context
category was consistent with the classification made by the OECD (2019), it was
deemed correct.

In contrast, the classification was deemed incorrect if it was assigned to the
incorrect category. Finally, an examination of the teachers’ categorizations of the
mathematical process categories for the questions they developed. When the
classifications made by the teachers were consistent with the definitions of
mathematical processes made by the OECD (2019), they were considered correct. If
participants did not fully identify the mathematical process in the designed question,
their response was incomplete. If some of the mathematical processes included in the
items of the designed question were classified correctly, and some were classified
incorrectly or incompletely, they were considered partially appropriate. Table 2
illustrates the classifications T2 made for the question in Figure 1.
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Table 2
The Classification for The First Question Designed by T2
Question Items Mathematical Process Content Category Real-life context
1. Employing
. . Change and Relations- Societal
2. Interpreting and evaluating

(Misclassification)
3. Employing

As shown in Table 2, although T2’s first question falls under the quantity
category, T2 has categorized this question under the change and relations category. For
this reason, T2’s classification for the content category is considered incorrect, while the
classification T2 has made for the real-life context category is deemed correct. When
the designed question is examined in terms of its mathematical processes, as stated in
the first stage of the data analysis, the 1% and 3™ question items include the employing
process. In contrast, the 2" question item includes the interpretation-evaluation process.
Table 2 demonstrates that T2 can correctly categorize the mathematical content
categories of the question. As another example, although T5 determined the
mathematical content area of the second question as quantity, the question also included
the categories of change and relationships. Therefore, the classification made by T5
under the mathematical content category was considered incomplete. Besides, if the
participants stated that the question included all three categories of mathematical
processes, although the question did not include some of the categories, it was
considered partially appropriate. For instance, although T1 stated that the third question
included all three categories of mathematical processes, it turned out that it included the
processes of formulating and employing, not the interpretation-evaluation process. For
this reason, the classification made by T1 for the 3" question was considered partially
appropriate.

Validity and Reliability

Another expert in the field examined the data on hand independently and
classified the questions in terms of content, context, and mathematical operations before
determining whether the designed questions were appropriate for the teachers’
classification. Then, the analyses made by both researchers were compared. The
agreement rate between the researchers’ analyses was determined as 89% by using the
Miles & Huberman formula. The researchers discussed the points of disagreement in the
analyses and reached a consensus for the points of disagreement. For example, in the
analysis carried out by two independent researchers, the formulation process of the
second question designed by T2 was included in the classification of the mathematical
process category by the researcher at the beginning. The other field researcher, on the
other hand, did not classify the question during its formulation in her analysis. Two
field researchers reached a consensus after discussing the designed question that it
includes the employing, interpreting, and evaluating processes but not the formulation
process. The results were reported in accordance with scientific and ethical standards.

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 617-640



626 Ebru SAKA

Ethical Procedures

Ethical approval and written permission were obtained from the Kafkas
University Social and Human Sciences Ethics Committee, with the decision dated July
12, 2021, and numbered 21/11. The research was carried out following ethical rules at
every stage. The participation of the candidates in the research took place voluntarily.

Results

This study investigated the questions on ML that mathematics teachers designed
with a graduate-level education in ML, as well as the appropriateness of the
classifications made by the teachers for the questions they designed. The results were
presented according to the sub-problems of the study.

Distribution of Questions on ML Designed by Mathematics Teachers in
terms of Mathematical Content, Real-Life Context, and Mathematical Processes

Table 3 presents the distribution of eighteen questions on ML designed by six
mathematics teachers according to mathematical content categories.

Table 3
Mathematical Content Categories of Questions Designed by Mathematics Teachers
Participant Question 1 Question 2 Question 3
T1 Uncertainty and Data Change and Relationships Change and Relationships
Change and Relationships Quantity
T2 Quantity Change and Relationships Quantity
Space and Shape
T3 Change and Relationships ~ Change and Relationships Change and Relationships
Quantity
T4 Change and Relationships Change and Relationships Change and Relationships
Quantity Quantity Quantity
T5 Change and Relationships ~ Change and Relationships Space and Shape
Quantity Change and Relationships
T6 Change and Relationships Uncertainty and Data Uncertainty and Data

As seen from Table 3, most of the questions designed by mathematics teachers
were in the category of change and relationships. However, nine of the problems
designed by teachers included two different content categories at the same time. Figure
2 illustrates the distribution of the designed questions according to the mathematical
content categories.
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Figure 2

Distribution of Questions Designed by Mathematics Teachers According to
Mathematical Content Categories
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As shown in Figure 2, 14 (78%) of 18 questions on ML designed by
mathematics teachers fell in the category of change and relationships. Eight of the
designed questions fell in the category of quantity, three in the category of uncertainty
and data, and two in the category of space and shape. It appeared that the participants
designed most of the questions under the sub-learning areas of percentages and equality-
equation under the category of change and relationships. When it came to the category
of quantity, it seemed that they mostly included questions requiring arithmetic solutions
and questions that included estimation. Furthermore, the analysis of the questions
indicated that the sub-learning fields of area measurement and liquid measurement were
included in two questions designed for the category of space and shape. The three
questions designed for uncertainty and data were created for data analysis, creating
tables, and the probability of simple events.

Table 4 shows the distribution of ML questions that the mathematics teachers
created following real-world categories.

Table 4
Classification of Questions in Conformity with Real-Life Situations
Participant Question 1 Question 2 Question 3

T1 Societal Personal Occupational
T2 Societal Personal Personal
T3 Occupational Personal Personal
T4 Occupational Occupational Personal
T5 Scientific Occupational Personal
T6 Scientific Personal Personal

As shown in Table 4, mathematics teachers appeared to have included different
contexts in their questions on ML. For example, T1 and T5 included different contexts
in all three questions they designed.
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Figure 3

Distribution of Questions Designed by Mathematics Teachers According to the
Category of Real-Life Situations
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Figure 3 illustrates the distribution of the designed questions according to real-
life categories. As shown in Figure 3, half of the designed questions are in the personal
context category, five are in the occupational context, and two are in the scientific and
social categories. For example, the activity named “Coronavirus,” the 1% question on
ML designed by T1, was evaluated in the societal category in terms of real-life context.
In the activity, T1 was asked to predict when the virus spread would decrease according
to the conditions given in the activity by using the map that showed the coronavirus risk
status of cities published by the Ministry of Health every 15 days in Turkey. Since the
activity included a situation related to society, it was evaluated under the category of
societal context. In another activity named “Parallax Method,” which was the 1%
question on ML designed by T5 and evaluated in the scientific category (See Appendix
1), a mathematical method was mentioned to be used to determine the distances of
objects, requiring a formula to be developed for finding the distance between any object
measured by this method and the person making the measurement. In this respect, the
designed activity was evaluated in the scientific category since it included a situation
related to the nature of mathematics itself.

Table 5 shows the distribution of questions on ML designed according to the
mathematical process categories.

Table 5
Mathematical Processes Included in The Questions Designed by Mathematics Teachers
Participant Question 1 Question 2 Question 3
T1 Formulating Formulating Formulating
Employing Employing Employing
T2 _ Formulating Formulating
Employing . Employing
. . Employing
Interpreting and evaluating . . Interpreting and
Interpreting and evaluating .
evaluating
T3 Formulating Formulating Formulating
Employing Employing Employing

Interpreting and

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 617-640



An Analysis of The Questions on Mathematical Literacy... 629

Interpreting and evaluating evaluating
T4 Formulating Formulating Formulating
Employing Employing Employing
Interpreting and evaluating Interpreting and evaluating
T5 Formulating Formulating Formulating
Employing Employing Employing
Interpreting and evaluating  Interpreting and evaluating Interpreting and
evaluating
T6 Formulating Formulating Formulating
Employing Employing Employing
Interpreting and evaluating  Interpreting and evaluating Interpreting and
evaluating

As seen in Table 5, most of the questions on ML designed by mathematics
teachers, except for T1, include all three mathematical process categories. In contrast,
those designed by T1 were limited to the processes of formulating and employing and
did not include the process of interpretation and evaluation. The first question designed
by T2 did not include the formulation process. In addition, one of the three questions
designed by T3 and T4 did not include the interpretation and evaluation process.

Figure 4

Distribution of Questions Designed by Mathematics Teachers According to
Mathematical Processes
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Figure 4 illustrates the distribution of the designed questions according to
mathematical processes. As shown in Figure 4, all the designed questions include the
employing process. Only one of the designed questions did not include the formulation
process. Five (%28) of 18 questions designed by mathematics teachers did not include
the interpretation and evaluation process.
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The Appropriateness of the Classifications Made by The Mathematics
Teachers for the Questions They Designed on ML

This section focused on examining the extent of the appropriateness of the
classifications made by six mathematics teachers in terms of mathematical content, real-
life context, and mathematical processes for each of the three questions on ML. Table 6
presents the findings obtained from the analysis of the category of mathematical content
determined by the mathematics teachers for the three questions designed.

Table 6

The Appropriateness of The Classifications Made by The Mathematics Teachers
According to The Mathematical Content Categories of The Questions They Designed

Participant Question 1 Question 2 Question 3
T1 Incomplete Incomplete Correct
T2 Incorrect Correct Correct
T3 Incorrect Incorrect Incomplete
T4 Correct Correct Correct
T5 Correct Incomplete Correct
T6 Correct Correct Incorrect

As seen in Table 6, only T4 could correctly determine the mathematical content
category of all three questions she designed. T2 and T6 were able to classify two of the
three questions they designed correctly, but they classified one question under the
wrong category. Although T2 intended for the question to fall under the category of
quantity, she placed it under the category of change and relationships. Similarly, T6
classified her third question on ML under the category of change and relationships;
however, when the content area of the question was examined, it turned out that it was
indeed related to the category of uncertainty and data. The analysis of T5’s
classifications for the questions revealed that she had classified the first and third of her
questions according to the appropriate mathematical content area yet failed to fully
determine the second question in conformity with the relevant content area since she
specified the mathematical content area of that question as to quantity only, though the
question should have been included in the category of change and relationships as well.
Another participant, T1, on the other hand, classified only one of the three questions she
designed under the appropriate content category and underdetermined the content area
of the other two questions. Although T1 classified the first question she designed under
the category of change and relationships, as a matter of fact, the question also belonged
to the category of uncertainty and data. T3, on the other hand, determined the content
category of two of the three questions she designed incorrectly, and the other one was
incomplete. It seemed clear that the first two questions had been designed in conformity
with the category of change and relationships; however, T3 classified them under the
category of quantity. Moreover, although T3 classified the third question she designed
under the category of quantity when the question was examined, it turned out that it
should also have been included in the category of change and relationships.
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Table 7 presents the results obtained from the analysis of the classifications
made by the mathematics teachers participating in this study regarding the “real-life
context” category for the three questions designed.

Table 7

The Appropriateness of the Classifications Made by The Mathematics Teachers for The
Questions They Designed According to The Category of Real-Life Situations

Participant Question 1 Question 2 Question 3
T1 Correct Incorrect Incorrect
T2 Correct Correct Correct.
T3 Incorrect Correct Correct
T4 Correct Correct Correct
T5 Correct Correct Correct
T6 Correct Correct Correct

As seen from Table 7, four of the six mathematics teachers determined the
questions appropriately in conformity with real-life situations. When the first question
designed by T3 was examined, it seemed that the content of the question was about the
cheese production process and was designed to require ratio and percentage calculations
for the nutritional elements in the cheese content. T3 classified the question under the
societal category in terms of real-life context; however, the question should have been
evaluated under the category of occupational context since it included a context
concerning a profession. Therefore, T3’s classification of the first question was
considered incorrect. While T1 could determine the real-life category of the first of her
three questions, she misclassified the second and third questions. The content of the
second question included situations such as choosing the most appropriate route for a
journey by using navigation, how long the journey would take according to the variables
given in the question, and what the average speed should be. Although T1 classified the
question under the societal category in terms of real-life context, it seemed appropriate
to classify it under the personal category since it was related to an event that the
individual may have experienced and was not a society-related problem.

As a result, T1’s classification was determined to be incorrect. The third
question, on the other hand, was designed to calculate the amount of yarn obtained from
spider webs on a farm and the number of bulletproof vests produced from that yarn. T1
classified that question under the category of societal context from among real-life
situations. However, when the content of the question was examined, it seemed clear
that it fell under the occupational context category since it was designed to concern a
production process belonging to a particular profession. It was thus determined that the
classification made by T1 was incorrect.

Table 8 presents the findings obtained from the analysis of the classifications
made by the mathematics teachers in terms of the mathematical process category for the
three questions they had designed.
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Table 8

The Appropriateness of The Classifications Made by The Mathematics Teachers
According to The Mathematical Process Categories for The Questions Designed

Participant Question 1 Question 2 Question 3
T1 Incomplete Partially appropriate Partially appropriate
T2 Appropriate Appropriate Appropriate
T3 Appropriate Appropriate Appropriate
T4 Appropriate Appropriate Appropriate
T5 Appropriate Appropriate Appropriate
T6 Appropriate Appropriate Appropriate

As seen from Table 8, five of the six mathematics teachers could determine the
mathematical process categories appropriately included in all the questions they
designed. However, T1 specified the mathematical process category of the first question
she designed incompletely. In contrast, her classification according to the mathematical
process category of the other two questions was partially appropriate. T1 only classified
her first question’s mathematical content area as the formulating process. However,
when the question was examined, it turned out that, besides the formulation process, it
required processes such as finding information based on a given map, developing a
strategy to come up with mathematical results, or employing mathematical rules. Thus,
it appeared that the mathematical process of the problem designed by T1 also included
the process of employing.

For this reason, the classification made by T1 for her first question was
considered incomplete. As regards her classification for the second question, T1 stated
that the question included all three categories of mathematical processes. However,
when the content of the question was examined, it was found that although it included
the processes of formulating and employing, it did not include the interpretation-
evaluation process. From this standpoint, the mathematical process classification that T1
made for the second question was partially appropriate. Similarly, although T1 stated
that Question 3 included all three categories of mathematical processes, the question
turned out to be included in the interpretation-evaluation process only. The
classification made by T1 for Question 3 was also considered partially appropriate.

Discussion and Conclusion

As a result of this study, most of the questions designed by the participating
mathematics teachers were found to be in the category of change and relationships,
followed by the category of quantity in terms of the mathematical content area. The
least number of problems were found in space and shape, uncertainty, and data
categories. This study’s results were in parallel with those obtained from the study in
which Kohar et al. (2019) examined the PISA-like questions designed by 14 pre-service
mathematics teachers. The analysis of the distribution of ML questions according to
real-world categories revealed that the majority of questions were designed for the
personal context, followed by the occupational context, and the fewest questions were
designed for the scientific and societal contexts. These results align with those reported
by Canbazoglu and Tarim (2021), who examined the problem-posing skills of
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prospective classroom teachers regarding ML. Additionally, given the results of the
studies focusing on designing questions on ML, it frequently appears that most
questions are likely to be designed in a personal context (Baran-Sarag, 2021; Kohar et
al., 2019; Ozgen, 2019; Sahin & Basgiil, 2018). It can be assumed that this situation
derives from the fact that teachers commonly associate mathematics with personal
contexts such as shopping, travel, nutrition, and housing. The result obtained from the
study conducted by Suharta and Suarjana (2018) with 12 pre-service teachers indicates
that pre-service teachers can associate mathematics with the problems presented in a
personal context more easily, supporting this result of the present study. In a study by
Kohar et al. (2019), while pre-service teachers mostly designed questions in a personal
context, they designed only a few questions in a scientific context. The researchers
stated that the reason for very few questions designed in a scientific context was the
nature of scientific knowledge or the difficulties of searching for accurate data in
sources and finding reliable sources. However, in this study, although the teachers
encountered questions related to all types of contexts in graduate courses, they could
freely determine the contexts of the questions they would design in the practice part of
the present study. However, research has shown that using various contexts in questions
on ML increases the likelihood of students associating the problems with the situations
they are dealing with in the 21 century (OECD, 2013). In light of this, teachers should
be inspired and encouraged to create questions with varying contexts by analyzing the
types of questions on ML, which contain a variety of contexts.

Examining the questions on ML that the mathematics teachers created in terms
of the mathematical processes reveals that, with the exception of T1, the majority of the
questions included all three categories of mathematical processes. However, the
questions on ML designed by T1 were limited to the processes of formulating and
employing and did not include the processes of interpretation and evaluation. The first
question designed by T2 did not include the formulation process. In addition, two of the
three questions, T3 and T4, failed to include the interpretation and evaluation process.
Although the teachers were free to determine the content and context types of the
questions they would design, the participants were asked to include all three
mathematical processes in the questions.

Consequently, teachers seemed to try to consider all mathematical processes in
the questions they would design. In a related study by Baran-Sara¢ (2021), it was found
that while the pre-service teachers initially designed questions at the level of
formulating and employing, it turned out that they expanded the diversity of the
mathematical processes of the problems on ML and that the problems they created
covered more than one process after the teaching experience. Similarly, the
effectiveness of postgraduate education can be inferred from the fact that teachers
tended to include multiple processes in their questions. However, it is also noteworthy
that three questions designed by T1, and one question each designed by T3 and T4, did
not include the interpretation and evaluation process. Similarly, Kohar et al. (2019)
reported that most PISA-like questions designed by pre-service teachers involve the
hiring process. Bastiirk-Sahin and Altun (2019) and Giirbiiz (2014) concluded that pre-
service teachers generally have difficulties producing questions that require
interpretation-evaluation skills. It is believed that the reason for this is that teachers are
most familiar with the multiple-choice questions in the textbooks and central exams in
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Turkey, which include the hiring process. Oztiirk (2020) investigated the PISA ML
proficiency levels of the mathematics questions in the central exam of the High School
Transition System (LGS) and concluded that the questions did not cover all the levels
but were concentrated at the 2" level in general. Similarly, Ekinci and Bal (2019)
classified the mathematics questions in the LGS exam held in 2018 according to the
Revised Bloom Taxonomy by including only the questions in the “application” and
“analysis” steps. They stated that no questions were found in “recalling, understanding,
evaluating, and synthesizing.” Another study that examined the questions in the 8-
grade mathematics textbook based on PISA ML proficiency levels reported that the
questions in the first four levels were generally included in the book. In contrast, the
questions in the 5™ and 6™ levels were never encountered (Aydogdu-iskenderoglu &
Baki, 2011). The results of the studies support those found in the present study.
However, creating a ML question is not an easy activity. Studies conducted with
teachers and teacher candidates on ML revealed that participants had difficulties
creating ML questions (Demir & Altun, 2018; Ozgen, 2019; Saenz, 2009). The fact that
teachers create fewer questions about the interpretation and evaluation process can be
seen as a reflection of the beliefs about mathematics education, as the participants
perceive mathematics more dominantly in the operational dimension, as Ozgen (2019)
states. Based on these results, it is suggested that in future training on ML, more
emphasis should be placed on the interpretation and evaluation process, both in
problem-solving and problem design.

The second part of the study aimed to examine the appropriateness of the
classifications in terms of mathematical content categories, real-life categories, and
mathematical processes for the three questions. According to the results, while the
content categories of 10 of the 18 questions designed by six teachers were determined
correctly, four were deemed incomplete, and the other four were incorrect. The
incompleteness of the content category of the questions seemed to have stemmed from
the fact that they contained two different contents simultaneously. While PISA
emphasizes that classification by content category is important for item development
and selection, it is also essential to note that certain content issues may develop in more
than one content category (OECD, 2013). The reason for this lies in the nature of the
PISA task, which is based on the contextual environment in which more than one
branch of mathematics is used (Kohar et al., 2019). The analysis of the classifications
made by the mathematics teachers for the questions they designed in terms of the real-
life category revealed that only three of the 18 questions were determined incorrectly. In
this regard, the results indicated that teachers were more adept at identifying the real-
world categories of the questions than the content categories. Finally, five of the six
mathematics teachers participating in the present study could determine the
mathematical process categories appropriately in all the questions they designed. At the
same time, T1 made an incomplete specification for the mathematical process category
of the first question. Moreover, her classification according to the mathematical process
category of the other two questions was partially appropriate. Furthermore, Bastiirk-
Sahin and Altun (2019) examined the questions prepared by 66 teacher candidates about
ML and concluded that 36% of the pre-service teachers could identify all mathematical
processes and correctly produce appropriate questions. Compared with the results of this
study, it is believed that the postgraduate course provided to the teachers proved
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effective in determining mathematical processing skills. Giirbliz (2014), on the other
hand, stated that pre-service teachers were more successful in classifying PISA
questions than writing. The researcher explained this situation as the participants’ lack
of experience in writing questions. In this study, however, teachers were largely
successful in both ML question design and classification. In addition, it is thought that
the effects of courses such as Mathematical Modeling and Activity-Based Learning in
Mathematics Education that they take in graduate education were also important in the
overall success of the ML questions designed by the teachers. Studies on ML question
design generally seem to have positive effects on participants. Kozakli-Ulger et al.
(2022) stated that teachers could pose ML problems, but this potential can be developed
by spending more time on such problems. For this reason, it is recommended to carry
out longitudinal studies on ML to develop the potential of teachers.

Implications

The mathematics literacy course is believed to yield positive outcomes regarding
the products the teachers created. In light of the results of this study, it can be suggested
that the training to be provided to write questions on ML in the future is highly likely to
benefit the teachers. For that reason, increasing the number of relevant training sessions
on writing ML-related questions can be recommended. For this, in-service training can
be organized for teachers, and workshops and projects can be carried out by field
experts on ML. In ML training, it is suggested that teachers should be inspired and
encouraged to create questions with varying contexts by analyzing the types of
questions on ML, which contain a variety of contexts. Also, it is suggested that in future
training on ML, more emphasis should be placed on the interpretation and evaluation
process, both in problem-solving and problem design. In this study, after 12 weeks of
ML training, the ML design process took 6 weeks. In future studies, it is recommended
to devote more time to the ML question design process and to emphasize the
interpretation and evaluation process. This study has limitations in some respects, such
as the lack of interviews and reflective thinking reports. Considering these limitations,
more comprehensive studies can be done in the future.
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Appendix

Appendix 1. The Question on ML Designed by TS5 in a Scientific Context
PARALLAX (JUMPY FINGERS) METHOD

Parallax is the displacement in the position of an object from the observer’s
point of view. Here, we can make distance estimations using this feature. For example,
we need to estimate the distance of a distant house on a plain. We turn our front towards
the house and extend one arm parallel to the ground and perpendicular to our torso.
Then we close one eye and target the house with our open eyes and thumbs. Then,
without moving our hands or heads, we close the open eye, open the closed eye, and

look with that eye.

In this case, the image will shift, as seen in the picture above. We estimate how
far our thumb has shifted (this distance is easier to estimate) and multiply that by 10.
The resulting number will indicate the distance of the house from us. In the example

above, if we assume that our finger has shifted 20 meters to the left of the house, then,
in that case, the distance of the house is 20X10 = 200 meters.

Question 1: According to the method given above, the difference in the distance
between the thumbs in the two images should be shown with the letter “f.” We then
write the formula that gives the distance of any object we measure from us.
(Formulation process)

Question 2:

Thumb
First eye
P}lp illary | T\ Distance to be measured Target
distance s S
Second eye S
70¢em \\
Distance between \ ' Dlstmlcedto be
eye and thumb \ estimate
Distance between Pupillary e Coefficient ratio is 10 : :
eye and thumb distance ™= The object of bearing as

a result of shifting

The parallax method is based on the fact that the base/side ratio of both triangles
given above is the same and that the ratio between the arm and the pupil of a normal
person is 10 times (The distance between the eyes is 7 cm, and the distance between the
eyes and the thumb is 70 cm.) People who want healthier results can find their ratio by
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measuring the distance between their pupils and their arm’s length. Based on this, if
people considering this information measure the pupillary distance as 6 cm, the length
of his arm as 70 cm, and the estimated result by moving away the thumb as 85 c¢m, then
what will be the distance when the parallax method is applied? Please show your
calculations. (Employing process)

Question 3: If you were making the above measurement for your pupillary
distance and arm length, and the distance to be estimated was 40m, how would you find
the distance? Explain by drawing triangles (Interpretation-evaluation process)

The pictures wused in this question were obtained from:
https://dogayakacis.com/2014/05/1 1/mesafe-tahmin-yontemleri/

@G) This is an Open Access article distributed under the terms of the Creative CommonsAttribution-NonCommercial-
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https://creativecommons.org/licenses/by-nc-sa/4.0/
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ABSTRACT: Designed as action research, this qualitative study aims to develop the informational text writing skills
of gifted students through the strategies of “all about” books and “biography writing frames”. The study group of the
research consists of 21 gifted 4th-grade students studying in the field of general mental ability in a Science and Art
Center in the spring semester of the 2020-2021 academic year. An eight-week action plan was prepared to support the
development of these students” ability to write informational texts. The first 4 weeks were planned with the strategy
of “all about” books, and the last 4 weeks with the strategy of biography writing frames. The data were collected with
student and teacher diaries, observer reports, and student products were scored through Informational Text Writing
Rubric. Content analysis was used for the analysis of the collected data. The analysis of the data revealed that while
the informational text writing skills of the students were at a moderate level at the beginning, they reached a high
level at the end of the process. Based on the findings, some suggestions were presented to teachers and researchers to
improve students’ ability to write informational texts.

Keywords: Writing skills, all about books, frames for writing biographies, gifted students.

OZ: Bu arastirmada “isimiz giiciimiiz kitaplar ve “biyografi yazma cerceveleri” stratejileriyle 6zel yetenekli
6grencilerin bilgilendirici metin yazma becerilerinin gelistirilmesi amaglanmugtir. Arastirma eylem aragtirmast deseni
ile yiiriitilmiistiir. Aragtirmanin ¢alisma grubunu, 2020-2021 egitim dgretim yilinin bahar déneminde bir Bilim ve
Sanat Merkezinde genel zihinsel yetenek alaninda egitim goren 21 6zel yetenekli 4. sinif 6grencisi olusturmaktadir.
Bu 6grencilerin bilgilendirici metin yazma becerilerinin gelisimini desteklemek i¢in sekiz haftalik bir eylem plam
hazirlanmistir. ilk 4 hafta isimiz giiciimiiz kitaplar, son 4 hafta biyografi yazma cergeveleri stratejileri ile
planlanmigtir. Arastirmanin verileri 6grenci-6gretmen giinliikleri ve gézlemci raporlar ile toplanmus, 6grencilerin
yazdig1 metinler “Bilgilendirici Metin Yazma Dereceli Puanlama Anahtar1” ile puanlanmigtir. Toplanan verilerin
analizinde igerik analizi kullanilmigtir. Arastirmada 6grencilerin bilgilendirici metin yazma becerilerinin baslangigta
orta diizeydeyken siirecin sonunda yiiksek diizeye ulagtifi belirlenmistir. Arastirma sonuglarima dayanarak
6grencilerin bilgilendirici metin yazma becerisini gelistirmeye doniik 6gretmenlere ve aragtirmacilara bazi 6neriler
sunulmustur.

Anahtar kelimeler: Yazma becerileri, isimiz giiclimiiz kitaplar, biyografi yazma cergeveleri, ozel yetenekli
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Writing has never lost its importance throughout history. Although writing tools
and techniques have changed, writing has been at the forefront of humanity’s most basic
forms of communication. Written expression is one of the most effective tools for an
individual to express himself/herself correctly and in accordance with his/her purpose
and to communicate. In addition, writing is a critical skill for academic and career
success (National Commission on Writing, 2003). Writing skill is a strong predictor of
individuals’ success in both classroom and business life (Powell, 2009). However, many
studies show that students do not have adequate writing skills (Kaptan, 2016; Miildiir &
Cevik, 2019; Okatan & Ozer, 2020; Temel & Katranci, 2019; Tok & Erdogan, 2017).
Many studies have also concluded that writing studies are not given sufficient attention
and time (Bilgin, 2018; Karakog¢ Oztiirk, 2012; Ungan, 2007; Yayl1 & Solak, 2014). Not
allocating enough time to write is not a problem only in Tiirkiye. Brindle et al. (2016)
found that in the 3rd and 4th grades, teachers spend an average of 15 minutes a day on
writing activities, and students write about 25 minutes a day. According to the National
Center for Education Statistics (NCES)’s 2011 National Assessment of Educational
Progress, nearly a quarter (21%) of high school seniors in the United States do not meet
the standards of core competency in academic writing, while only 3% of students are
qualified to be considered advanced writers (NCES, 2011).

Writing is a complex endeavor that requires both cognitive skills and linguistic
knowledge (Connelly et al., 2012). In addition, different writing genres, such as
narrative writing, creative writing, informative writing, poetry writing, and persuasive
writing, have their own characteristics, and different techniques are required to write
these different genres. Among these, informative texts are the most neglected ones.
Therefore, problems in writing skills may manifest themselves more frequently in
writing informative texts because it is also known that most of the writing studies in
schools progress on narrative texts. While there are many studies on narrative writing
and creative writing at primary school level in the literature, the research on
informational text writing (Duran & Ozdil, 2020; Temel & Katranci, 2019) is still quite
limited. Duke (2011) also stated that in the early years of education, children have little
experience reading and writing informational texts.

The focus on informative texts has rapidly increased in developed countries
since the 2000s. In particular, Duke’s (2000) work was a turning point. Duke found that
only 3.6 minutes per day were spent teaching informative text in the first grades he
observed, which fell to 1.9 minutes per day in lower socio-economic classes. Yopp and
Yopp (2006) found that reading aloud is overwhelmingly narrative in kindergarten to
3grade classrooms. According to Goodwin and Miller (2012), the reading time for
genres other than stories is less than 4 minutes in students’ daily readings. These
striking results increased the interest in informative texts, and recommendations were
made that 4th-grade students in the USA should spend half of their reading time on
informative texts (National Governors Association Center for Best Practices & Council
of Chief State School Officers [NGACBP & CCSSO], 2010). The Common Core State
Standards Initiative [CCSSI], 2010) for the language arts, adopted by 45 states in the
United States, emphasizes the use of informative texts to help students become
researchers while reading. Thus, the importance attached to informative text writing has
gradually increased.
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According to Aktas and Giindiiz (2005, p.140), an informative text is “a text
created to inform the reader, to change or strengthen his/her thoughts and opinions.” In
Tiirkiye, it appears that insufficient attention is given to different types of informative
texts. There could be several reasons contributing to this situation. According to Akyol
(2020), the texts children have the most difficulty with are persuasive and informative
because informative texts are complex and challenging by nature. The inclusion of
technical words, complex sentence structures, and visual representation of information
are examples of some difficulties (Duke & Billman, 2009). The notion that children
naturally have a preference for stories over informative texts, find them more enjoyable,
and may not be ready for informative texts, could also be one of the reasons for the
neglect of informative texts. However, some research results do not support this
argument. For example, Smolkin and Donovan (2003) found that young learners,
especially boys, are interested in informative books. According to Marinak and
Gambrell (2009), informative texts serve as reading motivation for children. The idea
that young children are not ready for informative texts has been refuted in many studies
(Duke & Tower, 2004; Filipenko, 2004; Smolkin & Donovan, 2003; Yopp & Yopp,
2006).

Problems with writing are not only observed in classrooms with normally
developing students. Studies also show that gifted students do not have adequate writing
skills or have some problems in writing (Collins & Cross, 1993; Collins & Parkhurst,
1996; Yates et al., 1995). According to Feldman (1993), a high intelligence level is not
sufficient for perfect writing. According to Ataman (2011), gifted students behave more
reluctantly in writing studies than their peers, which negatively affects their writing
attitudes. Sengiil (2015) also determined that writing is an area that needs to be
developed in gifted students. On the other hand, gifted students have a greater need to
write informative texts. Gifted students studying at Science and Art Centers in our
country have to write informative project texts in order to participate in research
projects such as TUBITAK (Turkish National Academy of Science). Due to the
researcher’s experiences with gifted students and the demands to develop informative
text writing skills, which were frequently expressed in interviews with teachers working
in these institutions, the research focus was shifted to the development of gifted
students’ informative text writing skills.

Reviewing the related literature revealed that the research on the writing skills of
gifted students in Turkey has been relatively scant. When the available research was
examined, it became clear that narrative writing (Bi, 2020; Tetik, 2020; Yaylacik,
2014), creative writing (Ozcan et al., 2020; Saluk & Pilav, 2018; Sahin, 2020) and
writing anxiety-attitude (Ozsoy, 2015) had been the primary focus of research. No
research on the development of gifted students’ ability to write informational texts in
Turkey could be identified.

Reviewing international studies revealed that different strategies and techniques
are used for teaching informative text writing. For example, Mathia (2015) used ebooks
for teaching informative text writing. Duke (2016) used project-based instruction for
teaching informative text writing, and Hebert et al. (2021) used structure instruction. In
addition, Antonacci and O’Callaghan’s (2012) book “Promoting Literacy Development”
includes a section on strategies for teaching informative text writing. It was envisaged
that the “all about” books and biography writing frames strategies in this section could

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 641-673



644 Omer ERBASAN, & Hakan DEDEOGLU

be a solution to the problems experienced by students in writing informative texts. No
scientific research using these two strategies was found when the literature was
reviewed. However, when the professional material-sharing websites (Teachers Pay
Teachers, 2023; The Kinder Corner, 2023) and blogs (All About Books, 2023; Pinterest,
2023) frequently used by teachers were examined, it was seen that teachers frequently
used the “all about” books strategy. Therefore, the research focused on these two
strategies. These strategies differ from the others in that they are suitable for primary
school level, can be easily adapted to grade levels, and offer concrete templates for
students to compose their texts.

In the present research, strategies on “all about” books and frames for writing
biographies were used to support the development of gifted students’ informational
writing skills. These strategies are developed to improve students’ writing skills. “All
about” books strategy offers students the opportunity to write and publish books about
the content area they are learning (Antonacci & O’Callaghan, 2012). Antonacci and
O’Callaghan (2012) state that with the use of this strategy, students read and discuss the
contents of the curriculum, focus on all aspects of a subject they have learned, and write
and publish their own books related to the subject. In this way, students are encouraged
to read to present ideas on the topic, gain broad knowledge, and choose appropriate
information for their book. This strategy consists of five steps. These steps can be listed
as choosing a topic for writing, collecting and organizing ideas, writing the book,
reading it with the teacher, and sharing it. These steps should not be perceived as steps
set in stone. This strategy can be enriched with different steps depending on the
students’ grade level and writing skills.

Another strategy used in the study is biography frames. This strategy supports
students in collecting and organizing information so that they can write biographies
(Antonacci & O’Callaghan, 2012). When students begin to write a biography about a
person, they need to gather facts about that person’s life and organize them in a coherent
way. Competent writers use a process of critical inquiry based on posing questions and
then seeking answers to those questions (Antonacci & O’Callaghan, 2012). This
strategy consists of five steps as well. These steps can be listed as reading a short
biography, showing how to use biography frames, presenting students with biographies
to choose from, observing students’ use of frames while reading, and showing how to
use the information to write.

The use of strategies is essential in teaching informative text writing. Novice
writers need strategies to decide what to include and exclude from their text, create a
text that meets the needs of the target audience, and review and edit a text effectively
(Butterfield et al., 1996). For students whose writing skills are not sufficiently
developed, strategies that include writing templates can facilitate the process of writing
informative texts, which is challenging in nature. For this reason, the learning outcome
“applies writing strategies™ is included in the Turkish curriculum (MEB, 2019) at all
grade levels.

Based on these reasons, our study focused on the development of gifted
students’ ability to write informational texts, with the problem stated as “Do the
strategies of “all about” books and frames for writing biographies support the
development of the informational text writing skills of gifted students?” Based on this
problem, answers to the following questions were sought in the study.
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1. What is the level of gifted primary school students’ ability to write informational
texts?

2. Does the “all about” books strategy support the development of students’ ability
to write informational texts?

3. Do the frames for writing biographies strategy support the development of
students’ ability to write informational texts?

Method

Research Design

This study was designed as action research. Action research is a systematic
research approach that enables people to find effective solutions to the problems they
encounter in their daily lives (Stringer, 2014). The purpose of action research studies is
to improve student achievement and outcomes while improving teacher education
(Spaulding & Falco, 2012). The reason why action research is preferred in the current
study is that action research is for problem-solving, as this study focuses on solving the
problems of gifted students in writing informative texts. Another reason is that action
researchers help teachers improve their teaching skills and develop a greater
understanding of their students. In addition, the effect of action research on filling the
gap between theory and practice and its success in including the teacher (practitioner) in
the process is one of the reasons for choosing it. This study may serve as a guide for
teachers who aim to improve their students’ ability to write informative texts.

Participants

The research was carried out with 21 4""-grade students studying at the Science
and Art Center located in the city center of Afyonkarahisar in the spring term of the
2020-2021 academic year. The learning outcome of “Writing informative texts” is only
included in the 4th-grade level in primary school in the Turkish Language Curriculum.
56 fourth-grade students are studying at this center. Some of these students continue
their distance education optionally due to the Covid 19 epidemic. For this reason, the
research was conducted with all of the students (13 boys and nine girls) attending face-
to-face education at the center. All of the students volunteered to participate in the
research. Four of the students did not receive pre-school education. The students receive
education in public schools. Since they are gifted, they attend the Science and Art
Center on different days outside of regular school hours. For this reason, the research
was carried out with four different groups.

Practitioner Teacher

The practitioner teacher has 15 years of experience teaching in the classroom.
She has a doctorate in primary school teaching and has published multiple articles in the
field. She attaches importance to academic studies and participates in TUBITAK project
competitions with secondary school students in the institution. It is important for her
that students are at a sufficient level, especially in project writing. In this sense, she
observes that her students have some problems in writing informational texts and thinks
that these skills should be improved
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Role of the Researcher

The researcher is in the role of the observer in this research. The practitioner
became a BILSEM teacher. The researcher undertook the task of planning the action
process, preparing the activities, and evaluating the data. He was also in the practice
environment with all the groups during the action process and noted his observations in
an impartial way. The researcher was in constant communication with the practitioner
teacher about the implementation and functioning of the action plan and guided the
teacher to ensure effective research progress.

Data Collection Tools

Observer reports, student and practitioner diaries, student products
(informational texts), and the “Informational Text Writing Rubric” developed by Duran
and Ozdil (2020) were used as the data collection tools. The rubric consists of three
dimensions “expression and content,” “form,” “process,” and consists of ten criteria
“finding a title,” “text sections,” “main idea explanation,” ‘“supporting idea,”
“vocabulary,” “semantic integrity,” “transfer information,” “letter legibility,” “spelling
and punctuation” and “timing.” It has four levels “high,” “good,” “medium” and “low.”
During the research process, the researcher in the environments the activities were
taking place as an observer. The researcher documented the difficulties encountered in
practice, the feelings and thoughts conveyed by the students, and the dialogues between
the practitioner teacher and the students. The practitioner teacher also kept diaries
during the process. The teacher took notes in his diary about whether the activities were
completed properly, the points that the students had difficulty with, and what he wanted
to change and add to the activity. The students also wrote in their diaries their feelings
and thoughts about the implementation process, what the process contributed to them,
what they liked, and the areas in which they encountered difficulties.

Intervention Process

An eight-week action plan was prepared to improve gifted students’
informational text writing skills. The action plan is presented in Table 1.

Table 1
Action Plan

Strategy Week Activity

Noticing informative text features: Students are asked to write text in order
to see their current status in writing informative texts. Then, the
informative and narrative books are examined, and the physical differences
between them (cover, visuals, tables, figures, different chapter titles, table

1 of contents, bibliography, etc.) are identified and grouped. By reading both
types of books on the same subject, differences in content (writing
purposes, language used, realistic information, tables and figures, subtitles,
precise information, etc.) are determined. The differences between both
types are discussed in detail through examples.

Reviewing “All about Books” examples and preparation for writing:
“All about” Students are introduced to “All about books” examples, which are good
books examples of informative text. For this, many examples of All about books
are brought to the class and students are asked to review these books. The
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chapters in the book are examined and their functions are emphasized.
Students choose a topic for the book they will write. They collect
information about the topic they have determined. They are presented with
a data graph that they can use to organize the information they collect. The
importance of using different resources and the ways to reach these
resources are emphasized. The “Informative Text Writing Rubric,” where
students can see the elements that need attention in an informative text, is
examined together with the students.

Writing exercises: Before completing the texts, students present the
information they have collected, the subtitles they have determined, and
the resources they have reached to their friends. Students evaluate each
other on topics and content and make suggestions. With this discussion,
the skeleton of the book that the students will write is determined. Students
continue to write their texts. Cover, author information page, contents,
sections, visuals, graphics or tables, if any, and bibliography are prepared.

Evaluating and sharing the book: Final corrections are made for their
books. Each student presents their book to their friends and teachers and
completes their books in line with their criticism and suggestions.
Completed books are printed out.

Frames for
writing
biographies

Noticing the biography features, using the biography framework: Students
write a biography about a person they identify using their prior knowledge.
The teacher reads a short biography to attract the attention of the students
and chats with the students about this biography. The teacher conducts a
class discussion by asking questions such as whether the book interests
them, what kind of information it provides about the person, and what
aspects of their life affect them the most. S/he brings some examples from
the biography books of famous people to the class and asks students to
examine these examples. S/he talks to the students about the differences
between these biographies and the books they have read before and
focuses on what characteristics a good biography should have. S/he asks
students to identify a person to write their biography and why they chose
that name. S/he asks them to find resources about this person before
coming to the next lesson.

Preparation for biography writing: Students are presented with a biography
frameworks strategy to guide them by creating a framework for biography
writing. The strategy is examined together and how to use it is discussed.
A short biography is read and a sample frame is filled in with the students.
Students fill in their frames while doing research to find information about
the name they have chosen. In this process, detailed information about the
person whose biography will be written is collected.

Biography writing: Students continue to write their biography book by
completing their framework. Students work on the writing process together
by taking the ideas of their friends and teachers. While writing the
biography, they are reminded to consider biography features. Students who
have completed their biographies are asked to check and make corrections
according to the criteria in the Informative Text Writing Rubric.

Evaluating and sharing biographies: Students complete and present their
bios to their groupmates and teacher. The aim here is to inform other
students about the people whose biographies are written, as well as to
receive feedback and suggestions about the biography. During this
presentation, students talk about why they chose this person, what they
knew about this person before writing a biography and what they learned
after writing, why this person most influenced them, and what they
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thought as a biographer. Students evaluate each other’s biographies and
make suggestions. According to the feedback received, students finalize
their biographies.

While preparing the action plan, the practitioner teacher was interviewed, and
the action plan and activities were prepared in line with the teacher’s views and
suggestions. The prepared action plan was shared with the validity committee (four
professors whose research area is reading and writing) before taking action, the plan
was finalized in line with the opinions received, and the action plan was tested through
piloting. However, the data from these students were not included in the study. The
conclusions reached with the piloting are presented below.

e The specified time (3 lesson hours) for each activity is sufficient.

e Reading informational and biography books takes a long time, and students can
be distracted.

e The students wanted to write their biographies in the form of a book, just like the
“all about” books.

e The students were observed to generally turn to internet resources to access
information.

e Since the students have been continuing their education with distance education
for a long time, continuing the activities online will pose no problem when the
decision is made to use distance education again.

Based on these conclusions, a summary of the books read during the
implementation was made, and the actual implementation was carried out through the
summary texts. Biography text writing studies were also updated in the form of writing
a biography book in line with the students’ requests. In addition, the importance of
collecting information from different sources was studied.

Data Analysis

The data obtained from the observer reports, teacher and student diaries were
subjected to content analysis, and some sub-themes and themes were obtained through
coding. All the informational texts written by the students during the intervention were
also analyzed using the Informational Text Writing Rubric. Items 1, 2, 4, and 5 in the
scoring key each get 10 points, and items 3, 6, and 7 each get 15 points. The following
formula was used to calculate the total score: items 8, 9, and 10 were 5 points each: (1,
2, 4, 5" items total x 5/2) + (3, 6, 7" items total x 15/4) ) + (Sum of items (8, 9, 10) x
5/4). The Cronbach Alpha coefficient of the developed rubric was calculated as .83
(Duran & Ozdil, 2020). 4 points from the scale correspond to a high level, 3 points to a
good level, 2 points to a medium level, and 1 point to a low level.

Validity and Reliability

The validity and reliability of qualitative research differ from quantitative
research due to the differences in its paradigm and basic assumptions. While long-term
interaction, variation, expert review, and participant confirmation methods can be used
for credibility (internal validity) in qualitative studies, detailed description method is
used for transferability (external validity). The consistency examination method is used
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for the consistency (internal reliability) of the research and the confirmation
examination method is used for the confirmability (external reliability).

Longitudinal interaction or observation is significant for understanding, which is
the focus of qualitative research. Therefore, the researcher interacted with four different
groups for eight weeks and followed the process closely. When considered together, the
duration of the face-to-face and distance education observations is almost 80 lesson
hours. The observations were recorded impartially by the researcher during this
longitudinal interaction.

Different data sources were used to ensure diversity in the research, and the data
were collected at different times and reviewed by a different researcher to confirm and
correct the findings. Observation, student and teacher diaries, student products, and
rubrics were used to diversify the data sources. In addition, since the intervention was
carried out with four different groups and the environment of each group was different,
environmental diversity was also ensured. Furthermore, researcher diversification was
ensured with the participation of an expert researcher in evaluating the research
findings.

From the emergence of the research idea, the thesis supervisor and the experts in
the thesis monitoring committee helped improve the research with their suggestions at
all stages of the research process. In addition, critical evaluation and feedback were
received from a teacher who has the expertise to make appropriate judgments about the
findings and interpretations based on the findings, who knows the method applied,
whose area of expertise is parallel to the study, and who has many years of work
experience in Science and Art Centers (with gifted students).

The observation data kept by the researcher was also read to the practitioner
teacher, and confirmation from the participant was obtained. Care was taken to transfer
the data as it is, and direct quotations were included. The student dialogues with their
teachers or among themselves were given a lot of coverage without commenting, and
the process was described as much as possible with direct quotations, including those
from student diaries.

The results and comments obtained in the research were compared with the raw
data to operate a confirmation mechanism. By reviewing the raw data, an external
expert examined and evaluated the judgments, comments, and suggestions obtained by
the research. In addition, the informational texts written by the students during the
action were scored by an expert using the same rubric. The rubric consists of ten items.
Considering that 21 students participating in the study wrote four informational texts,
the total number of texts examined is 84. As such, the number of items scored for all
texts is 840 in total. The reliability = consensus / (consensus + disagreement) formula is
used while calculating the agreement between the raters, and it was found to be 92%
(=779/779+61). In general, if the result calculated with the reliability formula is above
70%, it is considered reliable.

Ethical Dimension

Adhering to ethical principles is extremely important for the reliability of a
research study. Therefore, care was taken to comply with the ethical rules in all steps of
the research. At the beginning of the research, the necessary permission and approval
were obtained from Hacettepe University Ethics Commission and Afyonkarahisar
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Provincial Directorate of National Education (Number E-49809702-605.01-22565992).
Participation in the study was completely voluntary. The purpose and process of the
research were explained, and the voluntary participation of the students was confirmed
before the intervention. For this, the students filled out and signed the Child Voluntary
Participation Form. In addition, permission was obtained from the parents of the
students that they gave their consent for their children to participate in the research. The
parents also filled out and signed the Parent VVoluntary Participation Form. During the
research reporting, the students’ real names were not used, and their personal
information was not included. The names used in the research are pseudonyms, and
particular care was taken to make sure the pseudonyms did not bear any resemblance to
the real names of the participants.

Results
The results are presented in sub-headings according to the research questions.

Results on Students’ Informational Text Writing SKills

Before the intervention, the students’ status in writing informational texts was
determined. The thoughts of the practitioner teacher about the students’ ability to write
informational texts are as follows:

... The working logic of Science and Art Centers is quite different from normal schools... We
are expected to organize activities with students and participate in some national and
international competitions. That is why we need the ability to write informational texts so much.
For example, I observe a problem in the students I work with for TUBITAK projects. It is
necessary to write a report for these projects. Although students are very successful in preparing
projects, they have difficulty in reporting it. In other words, students have difficulties in writing
informational texts even though they are gifted. They can think of these texts as stories. For this
reason, they try to include their feelings and thoughts in their writings. To overcome these
challenges, studies on writing informational texts will be very helpful for us (Preliminary
interview before the intervention).

To assess the level of informational text writing skills among the gifted students,
they were instructed to select a topic they were highly familiar with and write an
informational text on that topic prior to the intervention. While doing this, they were
reminded to consider the features of informational texts. They were told that they could
benefit from the themes and subjects in the Turkish Language Curriculum (MEB, 2019)
while choosing the subject. The results revealed by examining the student texts
according to the rubric are presented in Table 2.

As can be seen in Table 2, the average of the students is 54.76 out of 100. In
other words, the gifted students are at a moderate level in writing informational texts.

A closer look at the criteria in the rubric revealed that the students generally
used a general title addressing the subject and did not consider the element of
originality. It is observed that most of the examined texts consist of only one paragraph,
with no introduction, development, or conclusion. In addition, it was observed that the
students started to write their texts without making a mental outline before they started
to write. They randomly listed the sentences that came to their minds and kept their
texts short in a way that could be considered a summary. In most of the students’ texts,
the main idea and the subject were not fully explained. Since the main idea was not
included in most of the texts, the supporting idea was not included either. Except for
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three texts, the vocabulary was insufficient, and overall semantic integrity could not be
achieved. In addition, texts lacked sufficient information, or some pieces of information
were erroneous. However, attention was paid to spelling and punctuation, except for a
few of the texts. Overall, legibility and timing were observed to be good. To sum up, at
the beginning of the process, the students were not at a sufficient level, especially in
organizing the text parts, giving a clear place to the supporting idea in the text,
providing semantic integrity, and presenting rich vocabulary and information. In
addition, there were some problems, such as the random ordering of the information in
the texts, keeping it short so that it can be considered as a summary, disconnections
among the sections of the text, and the inability to achieve semantic integrity.

Table 2
Students Pre-intervention Scores
Narration and Content Form Process

Text Title Findi  Text Explai  Suppor Vocabu Sema Transfer Spellin

nga  secti ning ting lary ntic ring .. gand -

title ons the idea Integr  Informa Llei%'b' Punctua Tr']m' S(;or

main ity tion y tion 9
idea

3D Flight 3 1 2 1 1 1 2 2 1 3 41.2
Game 5
Hide-and- 53.7
Seek 3 1 2 2 2 2 2 3 3 3 5
Brain Test 3 1 1 1 1 1 2 3 3 3 415'2
JMW
Dino War 3 3 2 2 2 2 2 2 3 3 575
Football 3 2 1 1 1 2 2 3 3 3 47.5
Game 3 2 2 3 2 2 2 3 1 4 575
Saturn 3 2 2 2 2 3 2 4 2 3 60
Solar 3 2 3 2 3 3 3 2 2 3 675
System
Space-1 1 4 3 6.15'2
Space-2 3 3 2 2 4 3 3 3 4 3 72.5
Planets 3 1 2 2 2 2 2 3 3 3 %%
Telephone 3 2 2 1 2 2 2 3 1 3 515'2
car 3 2 2 2 4 3 3 4 3 370
Motors
Design 2 1 1 1 1 1 1 3 3 3 35
Patent 3 2 3 3 2 2 2 2 2 3 60
History of 53.7
Communic 3 2 2 2 2 2 2 2 2 3 5‘
ation
wildlife 4 2 3 2 2 3 2 3 1 3 63;7
Fish 3 2 2 2 2 2 2 3 4 3 575
| love
Math 2 1 2 1 1 1 1 3 3 4 40
Food 3 2 2 1 2 2 2 3 2 2 515'2
Charlie 53.7
Chaplin 3 2 2 1 2 2 2 3 3 3 5

205 180 2 166 204 204 209 290 247 304 5‘("3'7

At the beginning of the intervention, some questions were asked to understand
the experience and knowledge of the students on writing informational texts, and all the
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students stated that they did not receive any training on writing informational texts and
did not know any strategy for it. Only one student stated that he had written an
informational text before. In addition, some students were not fully aware of the genre
of the text they wrote, and their experience with informational text, in general, was quite
insufficient. Below are some excerpts from student opinions.

Meltem: I don’t remember if | have ever written an informational text. | guess | haven’t.

Burcu: | wrote a recipe once. Does that count as informational text?

Teacher: Did you use any strategy when writing informational texts?

Yigit: I didn’t. | wrote what came to my mind.

Vedat: We have not received any training on this before. We were just taught that informational
texts are texts that give information.

Ismail: When we were in the third grade, we read informational texts. However, a technigue on
how to write them was not shown.

Mert: | don’t know the strategy of writing an informational text. When | write a story, | write

without using a strategy.

The researcher’s observation regarding the students’ situation while writing their
texts before the intervention is as follows.

Before starting to write the text, the students were undecided about what kind of fiction they
would write. They had difficulty in outlining their writing. They spent a while thinking about
exactly what to write There were students who started the text and thought that it did not exist
after a while, asked for new paper, or deleted what they wrote. Some students started writing
immediately without any planning. Some students also tried to exchange ideas with each other
about what to do while writing informational texts, but they could not help each other. Some
students spent so much time deciding what to do that they could only write a paragraph of a few
sentences at the end of the time. Some students seemed to get bored of writing. Some students
who had difficulty writing informational texts asked the teacher if they could write a story. These
questions also show that they were more familiar with story writing. (Observation notes, week 1)

Results of the Intervention Performed by Applying the All About Books
Strategy

When the books written by the students were examined according to their
subjects, in the process performed with the “all about” books strategy, it was observed
that 11 students preferred to write about animals, five students about space, and four
students about technology products (Table 3). The results determined according to the
rubric on the books written by the students are presented in Table 3.

Table 3
Student Scores on All About Books
Narration and Content Form Proc
ess
AA= . Ex_plal Sema Transfe Spellin
All Find Text ning  Suppo . . . _
. . . Vocab  ntic rring Legib gand Timi Sc
Aboutinga - Secti the rting ular Integr Informa ilit Punctu n ore
title ons Main Idea y .g . y . g
ity tion ation
Idea
A. A
Airpla 3 3 3 4 4 3 2 4 4 4 80
nes
A. A 4 4 3 3 4 4 3 4 3 4 88.
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Blue
Planet
A A
Octopu
ses
A A
Bees
A A
Footba
]

A A
Compu
ters
A A
Butterf
lies
A A
Space
Explor
ation
A A
Dinosa
urs
A A
Space
A A
Leopar
ds

A A
Prayin
g
Mantis
es

A A
Compu
ter
Viruse
S

A A
Myster
ious
Planets
A A
Robots
A A.
Elepha
nts
A A.
Snakes
A A.
Lions
A A.
Planets
A A.
Cats
A A.

Cheeta
hs

3

75

91.
25

88.
75

92.

72.

95

98.
75

93.
75

97.

9L
25

82.

71.
25

86.
25

80

98.
75

96.
25
71.
25
83.
75
91.
25

90
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87.

3.19 3.66 3.38 3.52 3.71 3.76 3.28 3.76 3.23 3.66 67

As can be seen in Table 3, the average score of the students, according to the
rubric, is 87.67 out of 100. In other words, while the students’ informational text writing
levels were at a moderate level before the intervention, they reached a high level at the
end. The scores of the students increased in all the criteria in the rubric.

The advantages and challenges encountered in the researcher observation notes
and teacher diaries in the process carried out with the All About Books Strategy are
presented in Table 4.

As stated in the observation notes and teacher diaries, students showed a great
interest in writing books. Therefore, a high level of participation and interest in the
lesson was observed. At the end of the process, the students understood the difference
between informational and narrative texts and made progress in writing informational
texts. It was observed that this process also helped students develop positive attitudes
towards writing. The students were also reported to have gained the skills needed to use
the writing program. It was also observed that the students were in a hurry to write
books, they wanted to start writing as soon as possible, so they tried to keep the research
process short by turning to internet resources. For this reason, the importance of
resource diversity and the importance of using multiple resources during the research
was emphasized. The difficulties experienced by some students in using the program
during the book writing process were resolved by guiding the students.

Table 4

Advantages and Challenges Expressed in the Observation Notes and Teacher ’s Diaries
during the Implementation of the All About Books Strategy

Advantages Challenges

e The process of writing a book aroused great e  Students found journaling a bit boring as they
interest in students. When the students learned focused on writing books.
that they were going to write a book, they were o gt dents had difficulty diversifying the
highly ~motivated. Class participation and sources while doing research. They generally
interest were at a high level. preferred to do research on the Internet.

e The students’ ability to use a writing program
improved. They learned to use features such as
preparing covers, adding contents, page
numbers, figures, and graphics.

e  They were too hasty in completing the book.

e Some students had insufficient computer
skills. These students had some difficulty in

L . writing.
e Significant progress has been made regarding

informational text writing. Students clearly
understood the difference between story and
informational text.

e Due to the lack of computers and the inability
to use a separate classroom, the institution
needed preparation every week, which was a

. bit tiring.

e Writing a book was a novel and a remarkable
experience for students. In this way, students
develop a positive attitude towards writing.

The results obtained from the student diaries in the process of applying the All
About Books Strategy are presented in Table 5.
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Table 5

Analysis of Student Views on Using the “All About” Books Strategy
Theme Subtheme Code f
Writing an informational text 8
Writing Authorship 4
Quick writing 1
Development Exploring the differences between text types 11
Knowledge Getting informed on the subject 8
Skill Re_searchmg 6
Using a program 4
Enjoyable-Fun 13
" Positive Happiness 4
Feeling Feeling like a writer 3
Negative Anxiety 1
. Writing program 6
Technique Internet 1
sop Accessing and collecting information 5
Difficulty Information-data Expressing information 2
Identifying important information 1
Time Writing on time 2
Demand Time Having extra time 2
Becoming practical ~ Writing more 1

Examining Table 5, the students’ opinions about the process carried out with the
strategy of all about books are grouped under four themes: “development,” “feeling,”
“difficulty,” and “demand.” Some examples from the student diaries are presented
below with the relevant code by direct quotations.

Elif: I have learned how to write informational texts. | learned what an index is, that there should

be things like graphics in informational texts, that information about the author should be written

in books, that we should not only get information from internet sites when writing informational
texts, and the language of the computer. (Writing an informational text)

Arif: We have gained writing skills. We did research just like a writer. We wrote book chapters,
designed covers, and printed books. (Authorship)

Ismail: The informational text has many differences from the story. I didn’t know some of these.
No false information is given in informational texts. Feelings and thoughts are not mentioned.
No heroes or events. These are the most important differences. By paying attention to these,
informational text can be written. (Exploring the differences between text types)

Zeki: While researching information to write a book, | have learned more about the space. | did
not have such detailed information. I did not know the distances of the planets from each other. |
didn’t know about dwarf planets. | had no idea how the solar system was formed. (Getting
informed on the subject)

Cansu: | have learned to do research. | have done a lot of research on cheetahs. | have tried to
gather information from reliable sources. | have learned how to search for information. My
research skills have also improved. (Research)

Zeki: | had a hard time finding information from different sources. It might have been easy to
copy from the Internet, but we had to do a lot of research to multiply the sources. (Difficulty in
accessing and collecting information)

Results of the Intervention Performed by Applying the Frames for Writing
Biographies Strategy

Before starting to write a biography, some questions were asked about the
students’ experiences in writing a biography, and only one student stated that he wrote a
biography about himself. It was observed that other students had not written a biography
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before. In addition, it was determined that the students had not received any training on
biography, and they did not know any technique or strategy for writing a biography.

Before the biography writing process, students were asked to write a biography
of a person or a relative whose life they knew about very well. The results emerging
from the analysis of the biographies written by the students are presented in Table 6.

As seen in Table 6, 11 students preferred to write a biography of one of their
family members or someone in their close social network. Four students preferred to
write biographies about an important leader who left an indelible mark on history. Apart
from this, six of the biographies are about science, art, sports, and cinema. One student
was observed to write his brother’s first name, and another to write her sister’s full
name. To keep the participant information confidential, these names were changed to
“my brother” and “my sister”.

Table 6
Scores on Biographies Written by Students Before the Intervention
Narration and Content Form Persosc
Text Findi Text Explai Supporti Vocabu Sema Transfer Legibi Spelling Timi Sco
Title nga  Secti ning ng ldea lary ntic ring lity and ng re
title ons the Integr  Informat Punctua
Main ity ion tion
Idea

My 63.
Sister 3 2 2 2 3 2 3 3 3 4 75
Our
Prophet 78.
Muham 3 3 2 2 4 4 3 4 4 4 75
mad
The
Man
that
Makes 4 3 3 3 4 4 3 4 3 4
Us 86.
Laugh 25
Little 77.
Rascal 4 3 2 2 4 3 3 4 4 4 5
The
Great 67.
Archite 4 2 2 2 3 3 2 3 4 4 5
ct
Biograp
hy of 3 2 2 2 2 2 2 4 4 4 60
My Dad
My 47.
Mom 3 1 1 1 2 1 2 4 4 4 5
Nikola 76.
Tesla 3 2 3 3 3 3 3 4 4 4 25
My
Young 3 2 3 3 2 2 2 3 4 4 65
Brother
My 56.
Brother 3 1 2 2 3 2 2 2 3 4 25
Fatih 87
Sultan 3 3 4 4 3 4 3 4 3 4 5‘
Mehmet
My
Dear 4 2 2 2 3 2 2 3 1 4 60
Family
Brother 81.
Baris 4 3 3 3 3 3 3 4 4 4 25
Prophet 3 3 2 2 4 4 3 4 4 3 77.
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Muham 5

mad

King 73.

Grouch 4 2 8 8 8 2 75

Reyyan

Came 4 2 2 2 2 2 60

Mustafa

Kemal 3 2 3 2 2 2 65

Atatiirk

Mr. 93.

Goal 4 4 4 4 3 4 75

My Dad 47

is My 4 1 1 2 2 1 5'

Friend

My

Dear 4 2 3 2 2 3 gg

Gokce

Frida

Kahlo 3 4 3 4 3 4 85
348 233 248 276 252 3.19 73%

As shown in Table 6, the average student score is 70.30 out of 100. In other
words, the levels of gifted students were good before the implementation of the

biography frames strategy.

The results of evaluating the biographies written by the students using the rubric

are presented in Table 7.

Table 7

Scores on Biographies Written by Students After the Intervention

Narration and Content

Explai

- - Sema  Transfer Spelling
';m(;' ‘-Sr:():(ttl ntlhneg ntic ring and Sco
Tg : Integr  Informat Punctua re
itle ons Main it ion tion
Idea y

Yusuf the 93
Great 3 4 3 4 4 4 75‘
Wrestler
Marie 91.
Curie 3 4 3 4 4 4 25
The Man
that
Makes Us 4 4 3 4 3 4 90
Laugh
Oktay
Sinanogl 3 4 3 4 3 4 85
u
Mimar
Sinan: 96.
Master of 4 4 3 4 4 4 25
Masonry
Sinaneddi
n Yusuf 83.
Architect 3 4 3 4 3 3 75
Sinan
Inventor
of the
Telephon 4 3 3 4 3 4 90
e
Nikola 87.
Tesla 4 3 4 3 4 5
Frido 3 4 3 4 3 4 87.
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Kahlo 5
Master of
the 96.
Electric: 4 4 3 4 4 4 4 4 4 4 25
Tesla
The
fgf”q”ero 4 4 4 4 4 4 4 4 4 4 100
Istanbul
Sultan
Suleiman 98
the 4 4 4 4 4 4 4 4 3 4 ;
e 75
Magnific
ent
Brother 4 3 4 4 4 4 4 4 4 a9
Barig 5
Ibn-i Sina 3 2 3 2 3 2 2 4 4 3 65
Selguk 91.
Bayraktar 3 4 3 3 4 4 4 4 4 4 o5
Thomas
Alva 93
Edison 3 4 3 4 4 4 4 4 4 4 75‘
Biograph
y
Pocket
Hercules 91
Naim 3 4 3 4 3 4 4 4 4 4 ;
N 25
Siileyman
oglu
Aziz 88.
Sancar 3 3 4 4 3 4 3 4 4 4 75
Alexande 93
r Graham 3 4 3 4 4 4 4 4 4 4 ;
75
Bell
Louis 3 3 3 4 3 3 4 4 4 4 8
Pasteur
The 87
Queen of 4 4 3 3 3 4 3 4 4 4 5'
Painting
3.38 3.71 3.19 3.57 3.61 3.85 3.52 4 3.90 3.95 Ei(;

As seen in Table 7, 11 students preferred to write about scientists and inventors,
six students preferred to write about artists, and two students preferred to write about
athletes and leaders. Two biographies were written by different students about
Alexander Graham Bell, Nikola Tesla, Frido Kahlo, and Mimar (Architect) Sinan. The
average student score was 90.17 out of 100. In other words, the gifted students’ level of
writing informational texts was observed to increase to a high level after the
implementation of the strategy of frames for writing biographies.

The advantages and challenges noted in the observation notes and teacher diaries
in the process carried out with the biography frames strategy are presented in Table 8.

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 641-673



Developing Informational Text Writing Skills of Gifted Students... 659

Table 8

Advantages and Challenges Expressed in the Frames for Writing Biographies Strategy
Process in Observation Notes and Teacher Diaries

Advantages Challenges
e Students wanted to write biographies in e Interaction among students has
the form of book. Their interest in writing decreased due to the transition to
books was at a high level. distance education.

e Class participation and interest were at a
high level.

e Most of the students wrote a biography for
the first time. Awareness of the biography
genre has grown.

o Informational text writing skills improved.

e Their ability to search for information has
improved.

e Awareness was raised about accessing
different sources.

e They have become eager to rewrite their
texts.

e Students have gained the ability to
evaluate and criticize each other’s texts.

Based on the observation notes and teacher diaries, it was evident that the
students exhibited a strong enthusiasm for writing informational books. They were
excited to write their own books, resulting in their active participation and high interest
in the activities. It was also stated that they developed an awareness of the biography
genre, and their skills in writing informational texts improved. A critical step in writing
a good informational text is searching for information. It was also observed that the
process improved students’ research skills and increased their awareness of accessing
different sources. However, due to distance education as part of the pandemic measures,
interaction between students was limited compared to the period of face-to-face
education. The results obtained from the student diaries regarding the Biography
Writing Frames Strategy process are presented in Table 9.

When Table 9 is examined, the students’ thoughts about the process carried out
with the strategy of biography writing frames can be seen to fall under three themes:
“development,” “feeling,” and “difficulty.” The themes are similar to the themes that
emerged in the process carried out with the strategy of “all about” books, which might
be because both processes are about writing informational texts, that is, the processes
are similar.
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Table 9
Analysis of Student Views on the Frames for Writing Biographies Strategy

Theme Subtheme Code

—

Writing a Biography

Writ Writing an Informational Text
riting
Authorship

Self-expression

Getting informed about the person
Knowledge ]
Learning new words
Development
Research

) Using a computer
Skill )
Evaluation
Summarizing

. Planning
Planning

N T N N N N S B = R JUREN|

Planning the time

[
[N

Enjoyable-Fun
. Exciting
) Positive o
Feeling Scientist
Empathy
Negative Tiring

o ) Finding images
Difficulty Information-Data

R W kN O

Accessing information

Due to the size of the research, a limited number of direct quotations related to
the theme and sub-themes were included. Below, some examples from the student
diaries are presented with the relevant code by quoting directly.

Cansu: | have learned the intricacies of writing a biography. First of all, you need to choose the
person you will write about carefully and make a good plan. Otherwise, you can get lost in the
information. The biography frame has made our job so much easier here. After completing it, it
became easier to write. (Writing a biography)

Aylin: I got better at writing informational texts. The more | write, the better my writing gets. |
don’t make mistakes like | used to. | try to give more information, to make better sentences, and
not to make spelling mistakes. (Writing an informational text)

Vedat: We have constantly evaluated each other’s work. This has been very helpful. We have
had the chance to see the shortcomings in our books. | realized that I learned a lot while
criticizing each other. (Evaluation)

Burcu: | gathered a lot of information to write a book. | needed to summarize so much
information. Therefore, my ability to summarize has improved. (Summarizing)

Ismail: Biography frames allowed us to act in a planned manner. Because if we think of the
biography book as a structure, the biography frame becomes the basis of that structure.
(Planning)

The reflections from the teacher’s diary about the process are presented below.

Biography frames have made it very easy for students to write biographies. When they complete
the frame, most of the biography they will write is complete. Only some additions and
corrections remain. In this sense, | think the frame is quite useful. (Teacher’s Diary, Week 8)
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The score distribution of all informational texts written by the students is
presented in Table 10.

Table 10
Change of Scores

Average Score

First informational texts 54.76
“All about” books 87.67
First biographies 70.30
Final biographies 90.17

As can be seen in Table 10, gifted students’ level of writing informational texts
was moderate at the beginning. At the end of the writing process carried out with the
strategy of “all about” books, their scores increased to an advanced level. When the first
biographies written by the students are examined, they are observed to be at a good
level. This is significant in terms of showing students’ progress in writing informational
texts compared to the beginning of the process. Considering that the students had not
written a biography before, it can be said that the information gained in the process with
the strategy of “all about” books was transferred by the students to the biographies. At
the end of the biography writing frames process, the students reached a high level of
90.17.

Conclusion, Discussion and Suggestions

Students’ Informational Text Writing Skills Before the Intervention

At the beginning of the process, the students’ ability to write informational texts
was at a moderate level. We have not encountered a similar study conducted in Tiirkiye
with gifted individuals that we can directly compare this finding of our study. However,
Sengiil (2015) found the writing skills of gifted students not to be at the desired level
and that writing is an area that needs to be developed in these students. In our research,
we observed that when asked to write an informational text, some of the students did not
fully remember the informational text features, tried to get help from each other on how
to write, and did not enjoy writing a text very much. Ataman (2011) also concluded that
gifted students are more reluctant in their writing studies than their peers, which
negatively affects their writing attitudes. Master (1983) also mentions that the idea that
gifted people have a high level of writing skills is just a misconception. According to
Master (1983), what causes this misconception is that these students quickly fill out the
exercises in the workbooks or answer the questions in the textbooks faster and more
accurately than their peers. However, there is no absolute relationship between these
skills and excellence in writing.

There may be many reasons why students are not at a sufficient level in terms of
informational text writing skills. One major reason is that informational text writing
activities are not given enough space in schools. Before the intervention in the current
study, some questions were asked to understand the experience and knowledge of the
students on informational text writing, and all of the students stated that they did not
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receive any training on informational writing and did not know any strategies about it.
Some students were not fully aware of the genre of the text they wrote and their
experience with informational texts in general was quite insufficient. Some research
results in the literature overlap with these findings. For example, the studies conducted
by Ungan (2007), Karakog Oztiirk (2012), Yayli and Solak (2014), and Bilgin (2018)
reveal that inadequate time is allocated to teach writing in schools. This problem is not
only experienced in Tiirkiye. For example, Brindle et al. (2016) found that 3" and 4™-
grade teachers spend an average of 15 minutes a day on writing, and students write
about 25 minutes a day. According to the 2011 National Assessment of Educational
Progress by the National Center for Education Statistics (NCES, 2011), about a quarter
(21%) of high school seniors in the United States do not meet the standards of core
competency in academic writing, while only 3% of students are considered advanced
level writers.

Intervention Applying the “All About” Books Strategy

After the intervention was carried out with the strategy of “all about” books, the
average scores the students got from the texts they wrote reached a high level with
87.67. No study could be identified in the literature using the strategy of “all about”
books, to which we can directly compare the results of our study. However, some
studies have used different strategies, and progress has been made in writing
informational texts. For example, self-regulated writing instruction in secondary school
students (Miildiir, 2017), students in need of special education (Chalk et al., 2005;
Ozmen, 2006), and other study groups (Festas et al., 2015; Mason et al., 2006; Uygun,
2012) was found to result in improvement in informational text writing skills.
Furthermore, Sener and Kana (2018) used the techniques of making connections
between texts and writing introductory chapters in their research, examining the effects
of writing techniques on secondary school students’ ability to write informational texts.
Additionally, Beydogan (2011) found that brainstorming, clustering, and mind mapping
improve students’ ability to write informational texts. When international studies on the
subject are reviewed, it is seen that different strategies and techniques, such as ebooks
for teaching informative text writing (Mathia, 2015), project-based teaching (Duke,
2016), teaching structure (Hebert et al., 2021), and speaking strategy for writing
(Corbett & Strong, 2011) are used. The current study differs from other similar studies
in that the strategy used is flexible enough to be used at all grade levels and that it
organizes and facilitates the process for novice students. Furthermore, with the “All
about Books” strategy, an informative book has emerged rather than an informative text.
The fact that students’ writings turned into a product like a book at the end of the
process made them feel like writers and facilitated their development of positive
attitudes towards writing. In addition, since the process progressed in the form of
writing a book, it became possible to acquire skills such as preparing the cover,
contents, index, and bibliography pages and using graphics, tables, and visuals to
display the information in an organized manner.

The current study found that students’ views on applying the strategy of “all
about” books can be gathered under the themes of development, feeling, difficulty, and
demand. There are sub-themes of writing, knowledge, and skills under the theme of
development. The students state that they have improved in this process in terms of
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writing informational texts, authorship, and quick writing. When the informational texts
of the students at the beginning of the process and the books they wrote afterwards are
compared, it can be clearly seen that they have made significant progress in writing
informational texts. Many students participating in the study stated that they wrote
informational texts for the first time. The presence of students who stated that they
made progress in “quick writing” under the sub-theme of writing also draws attention.
When students started to write informational texts for the first time before the
intervention, they were observed to spend a significant part of the time thinking about
what to write and how to write, failing to use their time effectively, and therefore some
of them could not complete their writings. “All about” books strategy, which shows the
roadmap of how to write an informational book for students step by step, accelerated the
writing process. The use of the writing strategy also prevented the students’ writing
anxiety, which was manifested by the questions of what to write and how to write.
Similarly, in his research aiming to develop the informational text writing skills of
secondary school students, Sener (2018) found that students had difficulty deciding on
how to outline their writing, how to start writing, and what techniques to use to enhance
their writing. In the same study, it was stated that although the students were willing to
write, they had difficulties in the entire process of producing informational texts, and
they experienced uneasiness because they did not know what to do during the writing
process. In their research, in which they tried to determine the writing problems at
primary and secondary schools, according to teacher opinions, Tok and Unlii (2014)
concluded that most students had the problem of not making a writing plan.

Regarding the sub-theme of knowledge, the students reported development in
discovering the difference between text types and being informed about the subject of
the writing. The statements of the students that they discovered the differences between
the text types are meaningful in that they show that they are familiar with the narrative
genre but do not have full knowledge of the characteristics and structure of the
informational texts. At the beginning, it was observed that the students did not have
much idea about the informational texts, except that they were informational texts.
However, the students discovered the difference between the two text types during the
intervention process. They examined the books of both text types and tried to find their
differences in form and content. Marinak and Gambrell (2009) recommend examining
informational books and having interactive reading-aloud exercises to explore how
meaning is created in informational texts.

Under the skill sub-theme, statements regarding the development of research and
program use skills are listed. During the intervention process, most students were
observed doing internet research on the subject they were to write. For this reason, the
importance of diversifying resources was emphasized, and students were advised to use
different resources. When the bibliography sections of the books were examined, it was
found that although there were a higher number of internet resources on the subject,
resources such as books, magazines, and documentaries were also used by the students
who tried to diversify their resources. Another observation made in the process is that
the students developed their research skills. Students acquired new research skills, such
as using keywords in search engines, accessing online journal archives, using indexes,
and accessing copyright-free images. Kana and Sener (2021) also revealed that
secondary school students realized the importance of research for writing at the end of
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their informational text writing activities and that pre-writing research improved their
texts. Another skill that the students stated that they acquired in this process is to use
writing programs. While some students were good at using the program, some were
observed to have just learned some features in the writing program, such as placing
figures and pictures, preparing a cover page, and page numbering.

While the students expressed their positive feelings about the process as
“enjoyable-fun, ““happiness,” and “feeling like a writer,” only one student had
“anxiety” caused by writing an informational text for the first time. It is very important
for students to see the process as fun, to be happy, and to feel like a writer. These
thoughts are meaningful because they indicate that students have developed a positive
attitude towards writing. Notably, when students heard that they were going to write a
text, they were not very happy with it before the intervention, but they had positive
feelings at the end of the intervention process. This also shows how important it is to
present a strategy that will guide students in their writing studies and to guide them by
eliminating the uncertainties in the writing process with various strategies and
techniques.

There were also some difficulties with the process. The difficulties most
frequently cited by students were technical. Using the writing program and the Internet
were some problems experienced. Some of the students stated that they had some
difficulties while using the writing program while writing a book. Placing images with
text, designing the page, and creating graphics were some of the difficulties mentioned.
Some difficulties stand out under the information-data sub-theme, such as “accessing
information” and ““gathering information,” “expressing information,” and “identifying
important information.” The necessary arrangements and activities were made to
address all these difficulties in the process of writing the book. Considering that the
majority of students wrote an informational text for the first time, it is normal to
experience such difficulties. Under the sub-theme of time, it is observed that the opinion
of not being able to complete writing within the given time is expressed. One such
student who had a problem with time changed the subject and therefore lost a significant
amount of time. Another student stated that she could not write as much as she wanted,
and the time was insufficient. The students’ request for additional time and more
practice in writing is noteworthy. To summarize, although the students had some
difficulties in applying the strategy of “all about” books, they reported improving their
skills, such as writing informational texts, discovering the difference between text types,
doing research, and using the writing program.

Intervention Applying the Biography Frames Strategy

The first biographies written by the students were determined to be of a good
standard. The knowledge gained by the students on writing informational texts in the
process of “all about” books is also reflected in the writing of biographies. The aspects
of the biography genre that differ from the “all about” books may have prevented the
students from reaching a high-level average by having some difficulties in writing.
Despite this, the students were found to have increased their scores in all criteria in
biography writing compared to their first informational text. Another point that should
be emphasized is that at the beginning of biography studies, students wanted to write
biographies in the form of a book, which is significant since it shows that students were
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motivated towards writing. In addition, the students wanted to print their books and
stated that this made them feel like writers. Supporting this finding, Olthouse (2010)
concluded that gifted students are positively affected by the publication of their
writings.

Biography is one of the most rarely used genres in Tiirkiye (Firat, 2012).
However, biography is a very effective genre that can be used in teaching many
subjects. According to Dedeoglu (2019), biographies present important role models for
children who want to learn about other people. Undervaluing the genre of biography is
also evident with the scarcity of scientific studies on biographies in Turkey. Reviewing
the related literature reveals only a few studies on the use of biographies. For example,
no study could be found that measured the biography writing skills of students in
Turkey. However, biographies can also be widely used at the primary school level. For
example, Aiesi (2016) conducted a study in which 1%-grade students wrote biographies
about their friends and revealed that students in this age group could write successful
biographies with the necessary support. Studies highlight the many benefits of using
biography in lessons, such as introducing multiple perspectives (Morgan, 2009), content
teaching (Murry et al., 2021), and value teaching (Minaz & Tas, 2020).

In the current study, when the biographies completed by the students at the end
of the intervention were scored with the rubric, it was determined to be at a high level,
with 90.17. Considering that the average score of the first biographies was 70.30, it can
be concluded that the students made significant progress in writing biographies. It was
determined that the biographies written by the students using the biography writing
frames made progress in all dimensions of the rubric compared to the first biographies.

Examining the student diaries, student views on using the strategy of biography
writing frames are grouped under three themes: development, feeling, and difficulty.
There are four sub-themes under the development theme: writing, knowledge, skills,
and planning. The students stated that they made progress in writing biography,
informational texts, authorship, and self-expression under the sub-theme of writing. In
the sub-theme of knowledge, the students stated that they improved in increasing their
knowledge about the person they wrote about and learning new words. Studies (Maloch,
2008; Pappas, 2006; Pappas, Varelas et al., 2003; Webster, 2009) reveal that students
who interact with informational texts improve their vocabulary and acquire scientific
discourse. Webster (2009) found that using informational texts positively affects the
science learning of first-year students. Brabham et al. (2000) concluded that primary
school students’ content knowledge and vocabulary improved after reading
informational books. When the skill sub-theme is examined, it is seen that the students
have improved in terms of research, computer use, evaluation, and summarizing.
Planning is another area where students report having made progress. Under the sub-
theme of planning, student opinions are gathered under planning the writing and
planning the time. The students’ feelings about the process were gathered under two
sub-themes: positive and negative. Under the positive sub-theme, the students stated
that the process was enjoyable, and that they felt like scientists and empathized, while
under the negative sub-theme, there was a statement that the process was tiring. They
also reported difficulties in the process, such as finding images and accessing
information.
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Another observation in the research is that students helped each other while
writing informational texts and improved each other’s texts with their suggestions. Aiesi
(2016) found that 1%-grade students write more meaningful and in-depth texts when
they work with their peers and share their writings. Maloch (2008) states that the use of
informational text in the classroom encourages students to participate actively, while
Moss (2008) states that it increases meaningful discussions around the text. Maloch and
Zapata (2014) also state that interaction with informational texts is a social action for
students.

Another key finding emerging in our research is that students in primary school
can write informational texts and enjoy them when adequate support is provided. Non-
fiction texts are perceived as unusual and challenging for young readers (Maloch &
Bomer, 2013). In the past, it was thought that young children could not write
informational texts (Wollman-Bonilla, 2000). The idea that students do not want to read
informational texts at an early age, that these texts are not suitable for them, and that
they cannot write informational texts is wrong. For example, Smolkin and Donovan
(2003) found that young learners, especially boys, are interested in informational books.
Likewise, Kletzien and Szabo (1998), in their study with students up to third grade,
determined that although their teachers predicted that they would prefer stories, students
chose books that were as informational as stories for independent reading when they
were presented with an option.

In summary, an action plan that included “all about” books and biography
writing frames strategies was implemented with gifted students with intermediate level
informational text writing skills. These strategies served as the skeleton for the students
to construct their texts. Writing strategies are beneficial for students who do not know
what to write, where to start, and how to shape their text because it is impossible to
write a good text haphazardly. In this sense, both strategies served as a guide for non-
professional students in writing, which seems to have helped students gain self-
confidence in writing and develop a positive attitude towards writing. Finally, the
present study makes an important contribution to the relevant research literature in that
it includes easily applicable and adaptable strategies for teachers who want to improve
their students’ ability to write informative texts, draws attention to neglected genres in
Tirkiye such as biography, and makes students feel like writers by helping them to
create a product (book) at the end of the writing process.

Suggestions

Considering the findings obtained in the research, some suggestions are made
for teachers, researchers, and curriculum designers.

Suggestions for Teachers
e Informational text writing practices should be given a stronger focus in schools.

e Classroom discussions examining books representing different text types should
be included to allow an exploration of the differences between text types.

e Informational text writing activities should be paid stronger attention to in
schools.
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Students should be given sufficient opportunities and guidance to write
informational texts.

Writing studies should be concluded with a product such as a book.
Students should be encouraged to write on topics of interest and curiosity.

Different types of informational texts should be included in informational text
writing activities. A variety of genres such as biography, criticism, news article,
and travel writing can be used easily in classrooms.

Students should be guided to diversify the sources they use while writing
informational texts.

Students should be given the opportunity to evaluate each other’s texts.

Feedback is very important in the writing process. Evaluation and feedback
should not only be product-oriented but should be spread throughout the
process.

Suggestions for Researchers

This study was conducted with gifted students. Similar studies can be conducted
with students of normal intelligence and different grade levels.

In-depth research can be conducted on what kind of changes the strategies used
in the research cause in the affective domain (attitude, anxiety, self-efficacy,
etc.) in writing informational texts.

Further research can be conducted to find answers to questions such as how
much time is devoted to writing informational texts in schools and the
distribution of books in classrooms or school libraries by genre in Turkey.

Research can be conducted on which text types are preferred by gifted students
in reading and writing.

Suggestions for Curriculum Designers

The outcome “(The student) writes informational texts” is included in the
Turkish Language Curriculum (MEB, 2019) for the first time at the 4'"-grade
level. Learning outcomes related to informational text writing should be
included in the curriculum at an earlier age.

In the Turkish Language Curriculum (MEB, 2019), the text types that should be
in the textbooks are specified, and the biography are included in the 7" grade for
the first time. Texts such as biography should be included in textbooks at a much
earlier age.

The Turkish Language Curriculum (MEB, 2019) states that one hour of the
Turkish course per week should be devoted to writing. Considering that the
Turkish course for the 3 and 4" grades of primary school is eight hours a week,
one lesson hour is insufficient for writing practices, which should be extended.
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ABSTRACT: The aim of this study was to examine the effect of mind and intelligence games on the development of
multilingual preservice classroom teachers’ Turkish language skills. In the study, an embedded mixed methods
design, which is included in the scope of mixed research designs, was adopted. A single group pretest-posttest design
within the scope of the pre-experimental designs was taken as the basis in the quantitative dimension of the research;
while in the qualitative dimension, a design related to the effects of the program in the context of a special case study
was taken as the basis. The study group of the research consisted of multilingual preservice classroom teachers
(n=10). Videos, semi-structured interviews, a questionnaire, diaries, metaphor form, and the Foreign Language
Learning Practices Scale (FLLPS) were used as data collection tools. According to the results obtained from the data
collection tools, at the end of this game process, the participants’ Turkish language skills, cognitive skills (memory,
attention, perception, etc.), and affective skills (socialising, feeling happy, having fun, etc.) improved. It was also
observed that this development process took place on the basis of cultural interaction. In light of the findings, it was
concluded that the mind and intelligence games had positive effects on the development of the multilingual
preservice teachers’ language skills.

Keywords: Turkish language teaching, language skills, multilingualism, mind and intelligence games.

0OZ: Bu calismada, gok dilli sinif 6gretmeni adaylarimin Tiirkge dil becerilerinin gelistirilmesinde akil ve zeka
oyunlarmin etkisinin incelenmesi amaglanmistir. Arastirmada karma arastirma desenleri kapsaminda yer alan i¢ ice
karma yontem deseni benimsenmistir. Bu baglamda, arastirmanin nicel boyutunda deney 6ncesi desenler kapsaminda
yer alan tek grup Ontest-sontest deseni; nitel boyutunda ise dzel durum kapsaminda programin etkisi deseni esas
almmistir. Aragtirmanin ¢alisma grubunu yabanci uyruklu ¢ok dilli (n=10) snif 6gretmeni adaylar olusturmaktadir.
Veri toplama araci olarak video, yar1 yapilandirilmis miilakat, anket, giinliik, metafor formu ve Yabanci Dil Ogrenme
Uygulamalar1 Olgegi (YDOUO) kullanilmustir. Bu oyun siirecinin sonunda veri toplama araglarindan elde edilen
sonuglar dogrultusunda katilimcilarm Tiirk¢e dil becerilerinin (dinleme/izleme, konusma, okuma, yazma), biligsel
becerilerinin (hafiza, dikkat, algi, vb.) ve duyussal becerilerinin (sosyallesme, mutlu hissetme, eglenme, vb.) gelistigi
sonucuna ulagilmstir. Bu gelisim siirecinin kiiltiirel bir etkilesim zemininde gerceklestigi de goriilmiistiir. Bu gelisim
siirecinin (dilsel, biligsel, duyussal ve kiiltiirel) ise deneyimsel 6grenme baglaminda gergeklestigi sonucuna da
ulagilmistir. Elde edilen bulgular 1s18mda, akil ve zeka oyunlarinin ¢ok dilli 6gretmen adaylarinin dil becerilerinin
geligtirilmesi noktasinda olumlu etkileri oldugu sonucuna ulagilmustir.
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Play is an important tool in the development of a child’s linguistic, social,
cognitive, and self-regulation skills (National Association for the Education of Young
Children [NAEYC], 2021). Play enables students to develop their language skills and
helps in building the vocabulary and grammar that support these skills (Kara, 2010).
Intelligence games can be utilized in the process of developing language skills through
play. Intelligence games can be defined as activities offered for individuals realize their
potential, to make quick and correct decisions, produce their own specific solutions to
problems, and renew themselves (Devecioglu & Karadag, 2014). In this sense, mind and
intelligence games can contribute to the development of individuals’ language skills.

It is known that intelligence games develop many skills in students. From this
point of view, the significance of this research lies in students playing intelligence
games in the classroom environment together with their friends and learning while
having fun. Within this scope, this study can enable students to like school more and to
be more successful academically. It can be stated that the research is important in terms
of contributing linguistically, cognitively, affectively, socially, and culturally to
multilingual preservice teachers in the Turkish teaching process. The number of studies
aimed at teaching Turkish through games to multilinguals is limited.

Literature Review

Schools are strong literacy providers and help to determine what ranks as the
appropriate language to be conveyed through literacy practices (Baker, 2011). Since all
language processes, namely reading, writing, listening, and speaking processes, are
interrelated and support each other, they should be developed holistically (Garcia,
2009). Language skills are developed holistically both while learning the first language
and in the process of learning a second or foreign language. An individual’s native
language can also be expressed as their first language. Knowing only one’s mother
tongue throughout one’s life may not be enough to sustain one’s life. Individuals may
have to learn languages different from their mother tongue due to various reasons such
as business life and education. People may wish to learn different languages in order to
travel to other countries. Expressing language as a first language, second language, or
foreign language varies according to usage situations. Furthermore, there are cases of
bilingualism and multilingualism. According to Butler (2014), multilingualism defines
the use of more than two languages.

The coexistence of different languages in a community or an individual requires
three things: the existence of different languages, the opportunity for different languages
to communicate with each other, and the ability of people to learn and use more than
one language (Wei, 2014). Second language acquisition is a process in which most of
the world’s population actively takes part for many reasons. A few situations that lead
to the need or desire to learn another language include immigration to a new country,
work demands, the desire to have the skills to converse with people from another
culture or ethnicity or fulfilling academic program requirements. Such situations will
continue to encourage individuals from all walks of life to engage in language learning
(Hummel, 2014). Many studies on bilingualism involve immigrants, and if the
participants in these studies feel that they do not receive any feedback about the results
of the study, they may become discouraged from taking part in the study (Lanza, 2010).
The self-esteem and identity of language-minority children may be affected by the
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literacies that are legitimized and those that are ignored or scorned by the school (Baker,
2011).

Comparisons between the best performances of individuals in the first language
and in the second language have shown that the performance in one language, even if
that language is the dominant language, is not an accurate reflection of the child’s
semantic development level, and in the evaluation of bilingual individuals, it is most
accurate if the individuals combine their best performance in both languages (Marian,
2013). In bilingual schools, individuals can develop their studies in areas like art,
science, social science, mathematics, etc., not only in their mother tongue but also in the
international language, but these individuals understand the international language as
the one used in educational contexts that give instruction in more than one language,
and this differs from the languages officially accepted in the country; that is, this
language has a cognitive, social and cultural value (Liberali, 2013). Children who speak
two languages are exposed to both cultures. These cultures, like languages, can be
relatively similar or different from each other (Paradis et al., 2011). Children who learn
the languages of two very different cultures have a double learning task: they must learn
not only both languages but also how to use each language in culturally appropriate
ways (Paradis et al., 2011). In multilinguals, this involves learning more than two
languages and interacting with more than two cultures. In addition, there are a number
of variables that show the extent to which either the first language or the second
language will affect the acquisition of the third language (Gass et al., 2013), such as
proficiency in the known languages, user age, and linguistic proximity of these
languages.

The Turkish language can be taught in the form of:
* Teaching Turkish as the native language, that is, as the first language,

 Teaching Turkish to those living in Turkey whose mother tongue is not
Turkish, that is, as a second language,

* Teaching Turkish to foreigners, or
* Teaching Turkish to Turkic peoples.

Since the nationalities of the participants in this study are Turkmen and Uzbek,
the participants consist of students of Turkic origin. Normally, this study should be
considered as teaching Turkish to Turkic people. However, since the participants stated
that they knew more than two languages, it is considered as teaching Turkish to
multilinguals.

The greater the number of sensory organs involved in the learning process, the
more activities and games that activate all stimulants should be included in teaching
Turkish to foreigners so that learning will be more accurate and permanent (Giirsoy &
Arslan, 2011). It has been determined that the use of games in foreign language teaching
not only facilitates and accelerates language learning but also enables students to have
fun, participate lovingly and willingly in classes, be active, and retain what they have
learnt (Kara, 2010).

One of the methods and techniques used in the development of language skills is
educational games (Alver, 2019). In fact, playing contributes to the development of
language skills (Giines, 2015). Play is exciting; it is an experience (Winnicott, 2017).
According to Huizinga (2006), play is a voluntary activity that requires order, has a
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purpose, and differs from routine life. Play is liberating, and exhilarating is defined
more as a verb than a noun. In this sense, the act of playing is something that an
individual experiences and creates (Scarlett et al., 2005). Furthermore, play is enjoyable
and, at the same time, a learning experience (Cohen, 1993). Thus, many types of this
experience can be identified (Sheridan, 2011). According to Roberts and Sutton-Smith
(1962), games can be classified into three groups as physical games, strategy games,
and games of chance. Among these, strategy games consist of games that involve only
strategy (chess, draughts, Go, etc.) and games that require a combination of strategy and
luck (bridge, cribbage, etc.). Accordingly, mind and intelligence games can be
considered within the scope of strategy games.

Intelligence involves the use of many skills, such as verbal comprehension and
fluency, numerical ability, memory, and perceptual speed (Turkish Intelligence
Foundation, 2021). The mind, on the other hand, is “the part of a person that makes it
possible for him or her to think, feel emotions, and understand things” (Cambridge
Dictionary, 2021). According to Descartes’ philosophy, the mind is the element that
enables us to be aware of other things (Smith & Jones, 1997). Thus, intelligence games
enable students to get to know themselves, form a systematic mindset, generate creative
solutions, make quick and accurate decisions, develop their perception and evaluation
skills, improve their ability to work together or individually and compete, and realize
their own hidden strengths (Ministry of National Education [MNE], 2013). In fact,
playing is one of the oldest learning approaches (Coleman, 1976), and educational
games fall within the scope of active learning (Giines, 2015). While students are
actively learning, they are lively, cheerful, willing, and constructors of knowledge
(O’Neill, 2016), and playing games requires using language and intellect (Giines, 2015).
Since students undergo an active and passive experience process (Dewey, 2004),
playing games is related to learning by doing and experiencing. Silberman (2016) states
that skills can be developed through learning by experiencing, Avedon and Sutton-
Smith (1971) also state that students learn while playing games. Games can be used as a
strategy in language education and to develop students’ language skills in an
entertaining way without age restrictions (Birova, 2013). Based on this, mind and
intelligence games can be utilized to improve the Turkish language skills of multilingual
students. There are many types of mind and intelligence games, and the Mangala, Look
Look, Pentago, Equlibrio and Qbitz games are some examples of these.

First of all, this study, which was conducted to improve the language skills of
multilingual individuals, will contribute to the international language, culture, and
games literature. As a matter of fact, in the globalising world, language problems
experienced by multilingual individuals are a universal problem, cultural interaction is
inevitable, and games are a universal way of learning and teaching. On the other hand,
the number of experimental and mixed studies on teaching Turkish to foreigners is low
(Biger, 2017), and there are very few studies (Asuluk, 2020; Giines, 2021; Sen, 2020) in
which mind and intelligence games are used for this purpose, the research may also
contribute to the literature in this sense. It was stated that the studies on mind and
intelligence games were mostly studied with primary and secondary school students
(Ozdevecioglu & Hark Soylemez, 2021). Therefore, the present research is valuable in
both these aspects. The aim of this research is to examine the effect of mind and
intelligence games on the development of multilingual preservice classroom teachers’

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 674-699



678 Fatma Giil UZUNER, & Meral GOZUKUCUK

Turkish language skills. Within the scope of this aim, an answer is sought to the
question, “What is the effect of mind and intelligence games on the development of
multilingual classroom teacher candidates’ language skills?”. Turkish language skills of
the participants were evaluated in the context of the pretest and posttest, their views on
teaching Turkish were obtained through mind and intelligence games. The diaries they
kept during the implementation process were evaluated, and the questionnaire and
metaphor forms were also used.

Method

This study utilized a nested mixed method design (Creswell & Plano-Clark,
2011), which is within the scope of the mixed research designs since a qualitative
process was included in an experimental research process. Within the scope of
quantitative designs, a single group pretest-posttest design (Creswell, 2014), which is
one of the pre-experimental designs, was used. A case study design (Datta, 1990)
related to the effects of the program was taken as the basis to provide stronger
explanations for the effect of the experimental process. The pre-experimental part of the
research was supported by the case study process. In other words, the qualitative
process was used to support and deepen the quantitative process. For this reason, the
effect of mind and intelligence games on language skills has been tried to be seen in an
inclusive way.

Criterion sampling (Patton, 2002) and convenience sampling (McMillan &
Schumacher, 2014) techniques were used as the basis for the creation of the study group
of this research. Preservice classroom teachers who were foreign nationals and
multilingual were contacted. In the context of convenience sampling, volunteers from
among the contacted preservice teachers were included in the research, and the study
group of the research was formed. Information about the study group is given in Table
1.

Table 1
Information Related to the Study Group

Participants Gender Age Nationality Mother Other Level of Time
tongue/Language languages languages spent
of instruction known known learning

Turkish
(years)

P1 Female 20  Uzbek Turkmen Uzbek Intermediate 2 years

Turkmen Turkish Intermediate

Kazakh Advanced
Russian Elementary
English Elementary

P2 Female 19  Uzbek Turkmen Turkish Intermediate 1 year
Turkish Uzbek Advanced
Russian Intermediate
English Intermediate

P3 Female 23  Uzbek Turkmen Uzbek Advanced 3 years
Turkmen Turkish Intermediate
Russian Advanced
Kazakh Intermediate

P4 Female 19  Turkmen Turkmen Turkish Intermediate 2 years
Turkmen Russian Intermediate
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P5 Female 21  Turkmen Turkmen Russian Intermediate 1 year
Turkmen Turkish Elementary

P6 Male 27  Uzbek Uzbek Turkish Intermediate 5 years
Turkmen Turkmen  Intermediate

Russian Elementary
Kazakh Elementary
P7 Male 25  Turkmen Turkmen Turkish Intermediate 4 years
Turkmen Uzbek Intermediate
Russian Elementary
English Elementary

P8 Male 24 Turkmen Turkmen Turkish Intermediate 4 years
Turkmen Russian Elementary
German Elementary

P9 Female 26  Turkmen Turkmen Turkish Intermediate 4 years
Russian Russian Intermediate

P10 Female 19  Turkmen Turkmen Russian Advanced 1 year
Turkmen Turkish Advanced
English Intermediate
Uzbek Intermediate

Table 1 shows the participants’ gender, age, and mother tongue, the other
languages that they know, the level of these languages, and the duration of learning
Turkish. All of the participants live in Turkey and are in their first year of studying at
the university. They had previously lived in Turkmenistan. Languages spoken by the
participants other than their mother tongue were Uzbek, Turkish, Kazakh, Russian,
English, Turkmen, and German. The participants stated that they learned Turkish
through university, the social environment, and social media.

Data Collection

Video: One of the qualitative data collection approaches used within the scope
of audio-visual materials is videos (Creswell, 2013). In this research, the video
recordings were made using cameras in every implementation, and the video recordings
were stored appropriately.

Diary: The diary is a type of document (Robson, 2011). A participant’s keeping
a diary as part of the research is also one of the qualitative data collection approaches
within the scope of documents (Creswell, 2013). In fact, although individual documents
are written with a subjective approach, they can provide reliable information about
individuals on certain issues (Merriam, 2009). In this study, the participants kept a diary
at the end of each application. The diaries written by the participants were examined by
the researchers.

Semi-structured interview: In this research, the semi-structured interview
technique was used, which involved asking interview questions (Merriam, 2009). The
interview questions consisted of three parts in this study. In the first part, the
participants were asked about their education and Turkish learning processes in Turkey.
In the second part, their views were sought on the implementation process designed
based on mind and intelligence games. In the third part, their opinions on the
development of the implementation process were collected. While preparing the semi-
structured interview questions, opinions were received from a total of three experts
working in the field of language, game, and mixed research. The interview questions
were prepared within the framework of the feedback given by the experts. A pilot study
of the semi-structured interview questions was conducted with three foreign students
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who participants in the main study were not. As a result of this, the semi-structured
interview questions were given their final form.

Metaphor form: The participants were asked to fill in the blanks in the
sentence, “Teaching Turkish with mind and intelligence games is like/similar to...,
because...”. In fact, metaphors can be used in order to add meaning to experiences
(Miles & Huberman, 1994). The metaphor form was used to support other qualitative
data.

Questionnaire: The questionnaire is one of the frequently used data collection
tools to learn people’s opinions about the level of their satisfaction with a new service,
product, or program (Fink & Kosecoff, 1985). In this research, the questionnaire
consisted of a total of 15 questions, of which six were open-ended, and nine were
closed-ended. For the closed-ended questions, grading-type questions were used. The
questions were graded as 1 (“lI am not competent™), 2 (“I am somewhat competent”), 3
(“I am moderately competent™), 4 (“I am competent”), and 5 (“lI am very competent”).
The content of these questions was related to the participants’ Turkish language skills
and game-playing skills. In this regard, support was received from an expert who had
published studies on questionnaires. The survey questions were organized within the
framework of the feedback given by the expert. A pilot study of the semi-structured
interview questions was conducted with three foreign students who participants in the
main study were not. As a result of this, the survey questions were finalized.

Foreign Language Learning Practices Scale (FLLPS): This scale was
developed by Yesil (2018). The research was carried out with 653 students who
received Turkish language preparatory instruction at the Kyrgyz-Turkish Manas
University (KTMU). Validity (exploratory factor analysis, discriminant analysis) and
reliability (internal consistency, stability) analyses of the scale were performed. The
scale has six factors, which are “General Learning Practices (GLP), Speaking Learning
Practices (SLS), Reading Learning Practices (RLP), Writing Learning Practices (WLP),
Grammar Learning Practices (GrLP), and Listening Learning Practices (LLP)” (Yesil,
2018). The scale is graded on the basis of 0 (Never), 1 (Rarely), 2 (Sometimes), 3
(Often), and 4 (Always). The KMO value of the FLLPS was 0.881; the Bartlett test
values were x2=3949.698; sd=435; p<0.000. The items in the scale explained 49.65% of
the total variance, and the Cronbach alpha reliability coefficient of the overall scale was
0.880 (Yesil, 2018).

The data collection process of the research was as follows:

1. Within the scope of the pretests, the questionnaire and FLLPS were applied to
the participants.

2. Following the pretests, 10 implementations were made over a total of five
weeks, for 2-3 hours per week.

3. Within the scope of the implementations, one mind and intelligence game was
determined for each week. While determining the mind and intelligence game,
the skills to be developed by the selected game, the skills desired to be
developed, and the age range of the target group of the relevant game were taken
into consideration. The rules, visuals, and materials of the determined game
were prepared before the implementation. The selected game was processed like
a Turkish text during the implementation process. In the first stage, listening,
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speaking, and reading activities were carried out, and immediately afterwards,
the participants were required to play the relevant game. The participants wrote
down their feelings and thoughts about the game process in their diaries. Finally,
the researchers read the participants’ diaries together with them and gave them
feedback (on language, expression, spelling, etc.). The implementation process
was recorded with a camera.

4. The names of the games used in the application are as follows: Mangala, Look
Look, Pentago, Equlibrio, and Qbitz.

5. Within the scope of the posttests, the questionnaire and FLLPS were applied
to the participants, and semi-structured interviews were conducted with the
participants. In this way, the research process was concluded.

6. One of the researchers is an expert in language education for multilingual
students, while the other is an expert in mind and intelligence games.

Data Analysis

The data obtained from the diaries, videos, and semi-structured interviews,
which are the qualitative data collection tools, were subjected to the thematic coding
approach. The thematic coding approach can be used as a constructivist method of
investigating the experiences of participants (Robson, 2011). Based on the stages of this
method (Robson, 2011), the data were first transcribed and read repeatedly, draft codes
were created, and all the data were coded in the same way. Following the coding, the
themes were determined, and the relationships between the themes were revealed.
Finally, the data were integrated, and interpretation was conducted. The researchers
worked simultaneously in the analysis process of the qualitative data. Since the data
obtained from the FLLPS, which is the quantitative data collection tool, did not fully
meet the parametric test assumptions, they were subjected to the Wilcoxon signed-ranks
test, which is one of the non-parametric tests (Salkind, 2011). In terms of the quality of
the research, the support of experts as external auditors was sought (Creswell, 2014).
Furthermore, metaphors and counting processes (such as frequency) were utilized,
comparisons were made, pieces of data were organized into a whole, an attempt was
made to establish conceptual consistency and to control possible researcher effect,
triangulation was made, and standards related to the quality of the results were taken
into consideration (Miles & Huberman, 1994).

Results

The Turkish Teaching Process with Mind and Intelligence Games

In this section, the findings obtained as a result of the analysis of the data
obtained from the videos and diaries are included. The order of discussing the findings
is in the form of videos and diaries, respectively. The findings related to the process
before the texts and games are given in Table 2.
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Table 2
Findings Related to the Process Before the Texts and Games
Process Before the Game
X
. , © 8 e
Mind and Intelligence Games = a e 5
Theme and codes 2 x £ =5 B
< S 5 o o
= = a w (o4
Attention-getting and motivation N4 N4 V4 V4
= activities were conducted.
& Participants were made aware of the N4 N4 J J
g target.
§ Participants® preliminary information V4 V4 V4 V4
.3 about the game was checked.
s The materials were introduced to the V4 V4 v
S » Participants. _
§ = A sample implementation was shown to N4 N4 V4
;aEs g v the participants.
I3 e 2 The participants examined the concrete v v
Fg -;‘3 materials of the game.
g & The participants did visual reading. v v v v v
ig The participants used a digital dictionary.
'a‘) Exercises on keywords were done with
= the participants.
g The participants were asked to guess the v
E content of the game.
The participants were given hints about v v v v

the content.
Note: The codes are listed in order of implementation.

Frequency

Table 2 shows the general outlines of the participants’ process before the texts
and games. Accordingly, activities related to listening and speaking skills were

conducted with the participants before the texts and games.

Following the process before the texts and games, the findings related to the

process are given in Table 3.

Table 3

Findings Related to the Process During the Texts and Games

Process

During the Game

Mind and Intelligence Games
Theme and Codes

The participants were asked to silently read the
informative text about the game.

The participants were asked to identify words whose
meanings they did not know during reading.

A sample reading was made aloud by the researchers.

The participants were allowed to engage in shared reading
aloud.
The participants were asked to demonstrate what they read

Focused on Listening,
Speaking and Reading

Mangala

NN

v

Look Look

AN N N

Pentago

AN N N

Equlibrio

NN

v

Qbitz

SRR

N o1 o O

Frequency

1nerre
© | |During the Text: Process
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in practice.

Practical information was given by the researchers about v N4 3
the parts of the text read.

Vocabulary development exercises were carried out. v v Y v 4
Explanations were made regarding the use of spelling and v 2
punctuation marks.

The participants were asked to summarise the game text v

that they read.

The participants were asked reading comprehension ¢ v v V 4
questions about the game text.

A game was played with a student in order to demonstrate v 3
the game rules.

The participants were divided into groups and played v v v V 4
games among themselves.

While playing the game, issues related to daily life were v v 3
discussed with the participants.

While playing the game, the participants talked among v v 3
themselves about the game and daily life.

It was observed that the participants were cheerfulandhad v v v V 5
fun while playing the game.

It was observed that the participants joked with each other v v v 4
and the researchers while playing the game.

The participants’ game process was observed by the v v v

researchers, the participants were guided where necessary, 4
and relevant feedback was given.

The participants were asked questions by the researchers v v

about the strategies they developed in the game and hints 3
were given in a way that would not break the equality.

After the games were fully understood by the participants, v v v V V

L 5
mini tournaments were held for the relevant game.
Regarding the tournaments, it was observed that the V4
participants were a little more tense compared to the 2
learning process but still cheerful.
Most of the participants verbally stated that they liked the v v 3
game and had fun.
It was observed that the participants played carefully by
thinking, developing strategies and reasoning during the 1
game process.
It was observed that the game had interdisciplinary v v 4
benefits.
The participants tried to play the game by using their v v 3
visual perception skills.
It was observed that there was cultural interaction between v v 3

the researchers and participants.

Note: The codes are listed in order of implementation.

Examining Table 3, the general outlines of the participants’ process during the
texts and games can be seen. Within the scope of the process during the texts and
games, activities were conducted with the participants related to listening, speaking, and
reading skills.

Finally, the findings related to the participants’ process after the texts and games
are given in Table 4.
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Table 4
Findings Related to the Process After the Texts and Games

Process After the Game
< >
Mind and Intelligence Games < 3 o 2 5]
Theme and Codes s o 2 £ L 9
s ¢ £ 3 £ %
= 4 o W O ww
The participants were asked to write an article describingthe v v v v V
= rules of the game and their feelings and thoughts about the 5
&  process.
g’ The participants’ articles were simultaneously examined by v v v V V 5
T the researchers and feedback was given to the students.
& The researchers worked one-on-one with students. v v v v v 5
& The researchers’ feedback was concerned with rules relatedto v v v 5
%  spelling and the use of punctuation marks, and vocabulary.
;’% The researchers used plain language as much as possible v v v V V 5
o  While giving feedback to the students.
g ., Communication between the researchers and students took v v v v @V
2 E place in a way that included listening, speaking, reading and 5
£ 3 © writing skills.
& 5 2 The students rewrote their articles within the scope of the v v v v ¢ 5
F = = feedback they received from the researchers.
§ = The articles revised by the students were examined by the v v v v V
¢  researchers for the last time, and the writing process was 5
@ completed.
§ It was observed that the participants had more difficultiesin v v v V V
&  the writing process than while listening, speaking and 5
g reading.
i It was observed that the participants were more anxiousinthe v v Vv V V 5
2 writing process than while listening, speaking and reading.
g It was observed that the participants wrote more willingly v v v V V 5
E when writing articles about their favourite games.

It was observed that the feedback given to the participants v v v V V
about their articles increased their desire to write.

Note 1: The codes are listed in order of implementation.
Note 2: In this section, the same stages are used for all games.

Table 4 presents the general outlines of the participants’ process after the texts
and games. Within the scope of the process after the texts and games, activities related
to listening, speaking, reading, and writing skills were conducted with the students.
During this process, it was observed that the participants utilized all of their language
skills.

In addition to the process after the texts and games, the findings obtained by
examining the participants’ diaries are given in Table 5.
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Table 5

Reflections on the Process from the Participants’ Diaries Written after the Texts and
Games

Process Reflections from the Participants’ Diaries Written after
the Games
Mind and Intelligence Games > v & > > < Total
2 8§82 pg 28 2
5SS -3 88 £3% 3%
Theme, Subthemes and Codes § g 8 g E g 2 g %E
P1, P3, P1,P2 P1, P3, P1, P2, Pl, P5 34
The game P4, P6, P3, P4, P5 P6, P3, P4, P7,P6
was  great P7, P8, P5, P7, P7, P8, P5 P6, f(4)
fun. P9 P8 P9, P10  P7,P10
f(7) f(7) f(8) f(8)
= | played the P2, P3, P2, P3, P3, P5 P3, P2, P3, P7, 25
GE) game P4, P7, P4P5, P7, P8, P4,P5 P8, P10
=X cheerfully P8, P9, f(4) P9, P10  f(4) f(4)
S with my P10 f(6)
] friends. f(7)
= P1, P4, P1, P4, P1, P6, P1, P3, P1l, P5 21
5 | loved the P6P10 P8 P7, P8, P4, P5 f(2)
3 game. f(4) f(3) P9,P10 P8, P10
o 2 (6) (6)
S 2 P7 P2,P4  P5 P7, P7, P2, P2, P4, 14
v = | lost the f(1) f(2) P8 P4 P5  P7
S © game. f(3) f(3) P10
g £ f(5)
2 3 I won the P2, P4, P2,P4 P5, P7, P2,P4 P4, P5, 13
2 £ P7 f(2) P10 f(2) P10
S s B f(3) f(3) f(3)
0 g The  game P10, P7, P8, P7, 11
= 2 e P6, P5, P6, P6,
8 > was difficult
@ O . at first P3 P3, P4
£, B | f5)  f(6)
lé_’ = =3 I used my P3, P6, Pl, P3, P1,P5 P3 P1 10
8 S time P10 P5 f(2) f(1) f(1)
8 5 efficiently.  f(3) f(3)
3 . P2, P4, P10 P1 8
o | learned a P7, P8, f(1) f(1)
‘é new game. P9, P10
S f(6)
@ The game P3,P7 P1 3
5 was exciting.  f(2) f(1)
E o The P1, P2, P3, P4, P1, P2, P1, P2, 35
S == information P4, P5, P5, P6, P3, P4, P3, P5,
e % & given about pPe, P7, P7, P8, P5 P6, P6, P7,
2 :-fv the rules of P8, P9, P9, P10 P7, P8, P8, P9,
= 2 the game P10 f(8) P9 P10
85 was  written f(9) f(9) f(9)
£ < correctly in
s X terms of
2 e spelling and
2= meaning to a
> £ large extent.
v 2 My  writing P10,P5 P3, P4, 7
= skills f(2) P5, P2,
T > improved P8
52 with the f(5)
& feedback
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It helped me P6, P8, P6, P5, 7
to learn pP7 P3, P2
Turkish. f(3) f(4)
It benefited P5 P5,P10 P3,P4 5
my speaking f(1) f(2) f(2)
skills.
The games P1, P2, P1, P5, P1,P2, P1, P2, 32
o= improved P4, P5, P6, P7, P3, P4, P3, P4
p éﬂ our cognitive P7, P8 P8, P9, P5, P6, P5, P7,
o 8%  skills £(6) P10 P7, P8, P8, P9,
3o § (memory, £(7) P9,P10 P10
> E attention, f(10) (9)
o &  intelligence,
£.S 8  mathematical
S28  skills, visual
£ s¥ perception,
a8 reasoning,
etc.).

1. The participants only wrote their opinions about the relevant game.
2. The participants only wrote their opinions about the relevant game or wrote the rules of the game.
3. The participants wrote their opinions about the relevant game and wrote the rules of the game.

Table 5 shows the opinions reflected by the participants in their diaries, in which
they expressed their opinions after the games and the texts. In this context, the
participants stated in their diaries that the games benefited themselves, their Turkish
language skills, and their cognitive skills. Participants mostly stated that they found the
games fun and loved them, that the games helped them to have a good time with their
friends, that they contributed to the development of Turkish language skills in general,
and that they were beneficial for the development of their cognitive skills such as
memory, attention, and visual perception.

The Results of The Turkish Teaching Process with Mind and Intelligence
Games

In this section, the findings obtained as a result of the analysis of the data
obtained from the semi-structured interviews, questionnaires, and FLLPS are included.
The order in which the findings are discussed is semi-structured interviews,
questionnaires, and FLLPS, respectively. Accordingly, the findings related to
participants’ views on the implementation process are given in Table 6.

Table 6
Findings Related to the Participants’ Views on the Implementation Process

Theme, subthemes, and codes* Participants ~ Frequency Total

There may be problems related to P1, P2, P3,

§ " language (speaking, reading P4, P5, P6, 10
s § comprehension, listening, writing, P7, P8, P9,
2 g Problems faced lack of vocabulary, etc.). P10
52 < p L There may be problems outside of
@< § by participants hool i ial d P4, P6, P8, 4
£~ S g another  5¢N00 _( inancia needs, pq 20
é o = country accommodation, etc.).
c 2 (Turkey) In the beginning, there may be
S22 problems regarding agreement in P2, P9 2
T E communication.
& The content of the lessons may be

difficult. P2,P3 2
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There may be fear of making
mistakes in speaking Turkish. P2, P10 2
It contributed to the development of P1, P2, P3, 7
my social skills. P5, P6, P8,
P9
It contributed to the development of P1, P4, P5, 5
Benefits of the  my visual perception skills. P7, P8
implementation It contributed to the development of P1, P8, P9, 4
process in  my attention skills. P10 25
terms of It contributed to the development of P2, P8, P9, 4
personal my cognitive skills. P10
development The new games contributed to my P2, P6, P7 3
learning.
It contributed to the development of P4 1
my mathematical skills.
I realised that | had quick dexterity.  P5 1
P1, P2, P3,
It contributed to the development of P4, P5, P6, 10
my speaking skills. P7, P8, P9,
P10
P1, P2, P3,
It contributed to the development of P4, P5, P6, 10
my reading skills. P7, P8, P9,
P10
P1, P2, P3,
It contributed to the development of P4, P5, P6, 10
my listening skills. P7, P8, P9,
Benefits of the P10
implementation P1, P2, P3,
process in It contributed to the development of P4, P5, PG6, 10 64
terms of  my writing skills. P7, P8, P9,
language skills P10
P1, P2, P3,
It contributed to the development of P4, P5, P6, 10
my Turkish language skills. P7, P8, P9,
P10
. P1, P3, P4,
It contributed to the development of P5 P7 P8 7
my vocabulary. P9
The feedback contributed to the P3, P8, P9, 4
development of skills. P10
It helped me to speak more P1 P9, P10 3
confidently.
Longer-term implementations can P2, P7. P9 3
be made.
Suggestions for ~ Such implementations can be made
improving the  for multilingual participants in P6, P7, P8 3 7
implementation  universities.
process The implementation process can be
supported by different activities P1 1

(such as reading stories and books).
*The flow in the table was arranged according to the interview process and discussed in the context of
causality.

Table 6 shows the findings related to the participants’ views on the
implementation process. The participants stated that the process of teaching Turkish
with mind and intelligence games contributed primarily to their language skills as well
as to their personal development in different dimensions.

Finally, in order to determine how the implementation process was perceived by
the participants, they were asked about their metaphorical perceptions by using the
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phrase,

“Teaching Turkish with mind and intelligence games is like/similar to...,

because...”. The participants’ opinions in this regard are as follows:

“Teaching Turkish with mind and intelligence games is like a happy environment because |
loved coming to university. You know, when we didn’t understand the lesson, we used to say,
‘humph!”, but now we say, ‘we are coming to this event, let’s go to the lesson as well”” (P1).

“I would compare the development of our Turkish language skills with mind and intelligence
games to our better deciphering of Turkish because | come to play games, it’s such fun” (P2).

“l can compare the development of Turkish language skills with mind and intelligence games to
being happy because | want to come here. So, the game has been something other than the
lessons for us. You did this lesson, and there were friends as well, we spent time with you,
something like that. It was fun” (P3).

“l can compare the development of Turkish language skills with mind and intelligence games to
a good day because | was never bored, and all the practices were good” (P4).

“l can compare the development of Turkish language skills with mind and intelligence games to
being in a group with friends because we spend time together, it is good to socialise and get
along by talking; we learn more easily because we talk” (P5).

“l can compare the development of Turkish language skills with mind and intelligence games to
going to kindergarten. It teaches both language and literacy in an entertaining way” (P6).

“I would compare the development of Turkish language skills with mind and intelligence games
to a child who is a part of my life. So | think, let’s say | have a child. First, you communicate
with the child by speaking, and you talk about games. Then you talk about mind games. That is,
I made it a part of my life” (F7).

“| likened the development of Turkish language skills with mind and intelligence games to the
game Equilibrio. This is how we build in this game. In this practice, our language skills also
improved like that. We start to learn Turkish from the basics, and we go up to the top” (F8).

“I can compare the development of Turkish language skills with mind and intelligence games to
my life song, as whenever I’m in it, | find myself happy and in something | love, because |
always sing when I’m happy” (P9).

“l would compare the development of Turkish language skills with mind and intelligence games
to something different. There were no such games in Turkmenistan. | played them after | came
here, and | had never done it before, so it felt very different” (P10).

Considering the findings regarding the metaphorical perceptions obtained, the

participants perceived teaching Turkish with mind and intelligence games as a different
process that enabled them to be happy, socialise, have fun, and improve their language

skills.

In order to reveal how effective the process of teaching Turkish with mind and

intelligence games was in the development of the participants” Turkish language skills,
the questionnaire and FLLPS were used. The findings obtained from the questionnaire

before and after the implementation are presented in Table 7.

Table 7
Questionnaire Findings of the Participants Before and After the Implementation

Participan  P1 P2 P3 P4 P5 P6 P7 P8 P9 P10
ts

o B L @ L @ L B L B @ B ) @ o @ o @ o @
Process a £§ a £ 2 £ aa £ aa £ a g a g a £ ao f a g
Which L L WL WL L S S S WL L S WL W L W
language
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skill do
you have
the most
difficulty
in
developin
g?
Which is

the

easiest

languagge L S S S S S S W
skill for

you to

develop?

What is

your level

of

enjoymen 3 3 5 5 1 5 5 3
tin
playing
games?
To what
extent
does
playing
games
improve
your
Turkish
language
skills?
What is
your
general
levelof 2 3 3 4 3 3 2 3
Turkish

language

skills?

At what

level can

you

understan 3 3 3 4 2 2 2 3
d Turkish

while

listening?

At what

level can

you speak

Turkish?

At what

level can

you read

Turkish?

At what

level can

you write

Turkish?

What is

your level

in terms

of

Turkish

grammar,

spelling,

and

punctuati

on?

N
o~
[N
~
N
o1
o1
~

Total o
—

& & 8§ &
score

~ o o™
N N ™

Explanation of abbreviations and figures in table: L: Listening, S: Speaking, R: Reading, W: Writing
1: 1 am not competent, 2: | am somewhat competent, 3: | am moderately competent, 4: | am competent, 5: | am very competent

(o2}
N
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Table 7 shows the questionnaire findings of the participants. The language skills
that the participants had the most difficulty in developing and the skills they developed
the most easily differed according to the results of the preliminary and final
questionnaires. Furthermore, based on the final questionnaire results of the participants,
they generally thought that playing games improved their Turkish language skills.

The implementation made regarding teaching Turkish with mind and
intelligence games made positive contributions to the participants’ language skills. In
addition, the Wilcoxon signed-ranks test was used in order to reveal the statistical
results between the pretest and posttest implementation of the FLLPS. The findings
obtained in this regard are given in Table 8.

Table 8

Results of Students’ FLLPS Scores Within the Scope of the Pretest and Posttest
According to Wilcoxon Signed-Ranks Test

FLLPS

Total n Mean rank Rank sum  z p
Pretest-Posttest

Negative rank 1 1.00 1.00 2.703 .007
Positive rank 9 6.00 54.00

Equal 0

General Learning Practices (GLP)

Subdimension n Mean rank Rank sum z p
Pretest-Posttest

Negative rank 1 1 1 2.710 .007
Positive rank 9 6 54

Equal 0

Speaking Learning Practices (SLP)

Subdimension n Mean rank Rank sum  z p
Pretest-Posttest

Negative rank 2 9.25 18.50 919  .358
Positive rank 8 4.56 36.50

Equal 0

Reading Learning Practices (RLP)

Subdimension n Mean rank Rank sum z p
Pretest-Posttest

Negative rank 2 3.75 7.50 1.103 .270
Positive rank 5 4.10 20.50

Equal 3

Writing Learning Practices (WLP)

Subdimension n Mean rank Rank sum  z p
Pretest-Posttest

Negative rank 1 1.00 1.00 2552 011
Positive rank 8 5.50 44.00

Equal 1
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Grammar Learning Practices (GrLP)

Subdimension n Mean rank Rank sum z p
Pretest-Posttest

Negative rank 0 .00 .00 2.825 .005
Positive rank 10 5.50 55.00

Equal 0

Listening Learning Practices (LLP)

Subdimension n Mean rank Rank sum z p
Pretest-Posttest

Negative rank 1 3.00 3.00 1.930 .054
Positive rank 6 4.17 25.00

Equal 3

*Based on Negative Ranks p<.05

When Table 8 is taken into consideration, there is a significant difference (z=-
2.703*, p<.05) between the scores obtained by the students from the FLLPS in the
pretest and posttest. Considering the mean ranks and rank sums of the difference scores,
this observed difference is in favour of the posttest. In addition, when the scores
obtained from the subdimensions of the relevant scale are examined within the scope of
the pretest and posttest, the subdimensions with significant differences are GLP (z=-
2.710*, p<.05); WLP (z=-2.552*, p<.05) and GrLP (z=-2.825*, p<.05), while the
subdimensions in which there is no significant difference are SLP (z=-.919, p>.05), RLP
(z=-1.103, p>.05) and LLP (z=-1.930, p>.05). Accordingly, the students generally
improved in their language skills and they improved more specifically in general,
writing and grammar learning practices.

Ethical Procedures

In this study, attention was paid to scientific ethical rules. In this regard, ethics
committee approval dated 14.07.2020 and numbered 12 was obtained from the Social
and Human Sciences Ethics Committee of Kafkas University.

Discussion, Conclusion and Implications

In this study, the effect of mind and intelligence games on the development of
multilingual preservice classroom teachers’ Turkish language skills was examined. An
interdisciplinary approach (Jones, 2010), which primarily supports more than one
discipline, enriches the learning process and is a challenging but important technique in
modern curricula, was adopted. Based on this approach, the Turkish teaching process
and the game process were combined. In fact, playing games is one of the oldest and
most common forms of learning, and is more than an educational tool (Coleman, 1976).
Accordingly, mind and intelligence game activities were conducted in the text-teaching
process. Before the texts, activities aimed at listening and speaking skills, such as
examining the game images and materials, doing exercises on keywords related to the
games, and guessing how the game is played, were carried out. During the texts,
exercises aimed at reading skills were carried out on informative texts about the games,
and the participants were allowed to play the games individually or in groups. In the last
process, the participants were asked to write about the implementation process, and
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activities were carried out to improve their writing skills. There is a relationship
between the basic language skills, namely listening, speaking, reading, and writing
skills, and these skills are developed by supporting each other (Garcia, 2009; Maden,
2013). In this study, activities aimed at improving the participants’ language skills were
considered together. Along with their language skills (listening, speaking, reading, and
writing), the participants also used their intellectual skills (problem-solving, visual
attention, reasoning, etc.) by playing mind and intelligence games. People label objects
by using language, and in this case, the mind produces language, and through play, the
mind navigates between the item and what is thought about (Huizinga, 2006).
Moreover, the play process includes the affective and psychomotor processes.
Therefore, the participants underwent intense cognitive, affective, and psychomotor
experiences based on language and play. Silberman (2016) supports this idea and states
that learning should occur by doing and experimenting and that learning in this way
paves the way for the development of skills. Experiential learning can come to mind as
the source of this judgement. As a justification for this, it can be argued that the
participants underwent an active and passive experience (Dewey, 2004) and learned
through their experiences (Dewey, 2013). At this point, Kolb (2015) states that
experiential learning is process-oriented, is based on experience, includes a holistic
process of adaptation to the world, involves transactions between the person and his/her
environment, and is a knowledge-creation process. There are similarities between the
characteristics of experiential learning expressed by Kolb (2015) and the
implementation that was made. The results to be obtained from this research concerning
the development of skills primarily emerge on the basis of experiential learning.

When the participants’ views reflected in their diaries regarding the
implementation processes are taken into consideration, the outputs of experiential
learning are observed. Accordingly, the participants indicated that the mind and
intelligence games benefited them, their Turkish language skills (listening, speaking,
reading, and writing), their cognitive skills (memory, attention, perception, etc.), and
their affective skills (socialising, feeling happy, having fun, etc.). This contribution can
be a result of the fact that playing games requires the use of both linguistic and
intellectual skills together (Giines, 2015). These views expressed by the participants can
be considered as a positive result of the intense experiences in the program that was
implemented. In support of this result, it was observed that the participants also had
positive metaphorical perceptions about the development of their Turkish language
skills through mind and intelligence games. Accordingly, the participants stated that
they perceived the implementation related to developing Turkish language skills with
mind and intelligence games as a different process that enabled them to socialise, have
fun and improve their Turkish language skills. This different process can be associated
with the use of educational games within the scope of active learning recommended by
today’s educational approaches (Gilines, 2015; Kara, 2010). In fact, while actively
learning, the student is determined, cheerful, willing, empathetic, collaborative, and a
reconstructor of knowledge (O’Neill, 2016). Kalfa (2014) stated that educational games
that enable learning while having fun should be used in teaching Turkish to foreigners
and reinforcing what is taught. Similarly, Kara (2010) stated that the use of games in
teaching languages to foreigners improves a number of skills, from language skills to
social skills, and enables active learning. Furthermore, when the results obtained from
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the questionnaires are examined, they support both the interview and metaphor results
and the related literature (Kalfa, 2014; Kara, 2010; O’Neill, 2016). Based on the scores
of most of the participants in the preliminary and final closed-ended questionnaire
questions, there is a positive difference in favour of the final questionnaire.
Accordingly, most of the participants stated that playing mind and intelligence games
had positive effects on the development of their Turkish language skills. In addition, the
participants also stated that language skills should be developed through a learning
process supported by materials and accompanied by an instructor, in which all language
skills are used. In fact, these views expressed by the participants are also consistent with
the basic principles of teaching Turkish to foreigners (Barin, 2004). For example, within
the scope of the research, going from the concrete to the abstract, dealing with the four
basic language skills together, enabling students to learn actively, and the fact that this
implementation is practical can be considered in the context of the basic principles
(Barin, 2004). In this direction, Liille Mert (2014) stated the necessity of practical
activities in Turkish teaching. Based on this point of view, it can be said that in line with
the context in which the participants expressed themselves, the process of improving the
Turkish language skills of multilingual students through mind and intelligence games
had positive effects on the participants’ language skills. In order to examine this
statement from a quantitative perspective, it was observed that there was a significant
difference in favour of the posttest between the total scores obtained by the participants
in the pretest and posttest from the FLLPS, as well as the total scores they obtained
from the GLP, WLP, and GrLP subdimensions. Accordingly, the students generally
made progress in their Turkish language skills and that within this scope, they
developed specifically in general learning practices and the subjects of writing and
grammar. Based on all these results, it was concluded that the mind and intelligence
games had a positive effect on the development of multilingual students’ language
skills.

It may be possible to say that the positive results obtained from the research are
not only consistent with each other but are also compatible with the outcomes of
experiential learning. In a process where there are numerous stimuli, cultural interaction
is also experienced intensely. This statement can basically be grounded on Huizinga’s
(2006) idea that culture is born in the form of play. In fact, individuals who learn two or
more languages learn not only those languages but also the cultures belonging to those
languages (Paradis et al., 2011). One of the general principles in teaching Turkish to
foreigners is to teach the culture together with the language (Barmn, 2004). Since
language skills are learned by experience (Celebi, 2006), the implementation process
also includes cultural interaction in the context of experiential learning. In this regard,
Giin and Simsek (2020) state that teaching Turkish as a foreign language is not only
language teaching but also has international dimensions, and one of these dimensions is
culture. Therefore, the implementation that was made had cognitive, affective,
psychomotor, and socio-cultural dimensions. In support of this, the fact that the
multilingual students learned Turkish games in the process, gave examples of games
similar to these games from their own culture, communicated in Turkish with the
instructors during the game process, and provided explanations from their own culture
within the context of the implementation process, can be considered within the socio-
cultural dimensions of the implementation process. Therefore, in this implementation,
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the multilingual students’ language skills developed on a cognitive, affective,
psychomotor, and socio-cultural structure.

In this study, the effect of mind and intelligence games on the development of
multilingual preservice classroom teachers’ language skills was examined. The process
of developing multilingual preservice classroom teachers’ language skills was designed
by considering an interdisciplinary context. Accordingly, basically, the Turkish teaching
process and the game-playing process, and specifically, the Turkish language skills
(listening, speaking, reading, and writing) and the process of playing mind and
intelligence games, were combined. A rich and entertaining learning environment in
cognitive, affective, and psychomotor terms was created, and the participants actively
participated in the learning process. Games are one of the most effective ways of active
learning. According to the results obtained from the data collection tools, at the end of
this game process, the participants’ Turkish language skills (listening, speaking,
reading, and writing), cognitive skills (memory, attention, perception, etc.), and
affective skills (socialising, feeling happy, having fun, etc.) improved. It was also
observed that this development process took place on the basis of cultural interaction,
while this development process (linguistic, cognitive, affective, and cultural) took place
in the context of experiential learning. The fact that the multilingual preservice
classroom teachers were in interaction with concrete materials by doing and
experiencing improved their Turkish language skills. This process designed with mind
and intelligence games can also be considered as a step towards a better understanding
of the relationship between language, mind, and culture. In addition, this research will
contribute to the literature in terms of experimentally addressing the subjects of mind
and intelligence games, multilingual students, and the development of language skills.

In this research, the development of Turkish language skills has been taken into
account, and the process of developing language skills in multilingual students through
mind and intelligence games has been examined from different perspectives. An attempt
has been made to investigate the reasons for the emerging development of the key
elements. However, in order to better understand and analyse these results, the
limitations of the research should also be emphasised. Clarifying these limitations can
lead to better recommendations for future studies. Accordingly, the lack of a control
group in the study can be regarded as one of the main limitations. First of all, the main
reason for working with a single group in this study is that the problems experienced by
the multilingual students regarding their language skills were noticed by the researchers,
and that these problems were emphasised. For this reason, most of the multilingual
students in the relevant department were included in the research process, and the
research was conducted with a single group. In addition, there were insufficient
multilingual students to form a control group in the relevant department and under the
same conditions. However, in order to reduce this limitation to some extent, different
data collection tools were utilized. These limitations may contribute to strengthening
future studies in the fields of games and language skills. Furthermore, in future studies
in the relevant field, scientific research can be conducted on the development of
language skills using different games and research methods with different multilingual
student groups. In addition, mind and intelligence games can also be used to improve
the basic skills (linguistic, cognitive, social, etc.) of students (typically developing,
special needs, multilingual, foreign national, immigrant, etc.) studying at all levels of
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education, especially preschool and primary school, and different scientific studies can
also be conducted for this purpose.
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ABSTRACT: The present study explores the self-regulated learning (SRL) research published in English or Turkish
language journals included in the Web of Science database from the beginning to 2021 via bibliometric analysis. The
2197 articles that met the eligibility criteria were included in the study. The results reveal that the research on SRL
has been carried out mostly by scholars from the USA and has gained increased attention since the 2000s. The three
most influential scholars of self-regulated research are Chia-Wen Tsai, Philip H. Winne, and Roger Azevedo;
however, the two top documents by local citations belong to Barry J. Zimmerman (2008) and Paul R. Pintrich (2004)
in the study. The analyzed studies cited the Journal of Educational Psychology and Contemporary Educational
Psychology most. The results reveal that motivation, metacognition, self-efficacy, and learning strategies are the
keywords that most frequently occur and co-occur in the analyzed studies along with SRL. The trend topics of SRL
research have been learning analytics, flipped classrooms, and MOOCs since 2018.

Keywords: Bibliometric analysis, learning, self-regulated learning, Web of Science database.

OZ: Bu calisma, baslangictan 2021 yilina kadar Web of Science veri tabaninda yer alan Ingilizce veya Tiirkce
dergilerde yayinlanan 6z-diizenlemeli 6grenme arastirmalarini bibliyometrik analiz yoluyla incelemektedir. Uygunluk
kriterlerini karsilayan 2197 makale c¢aligmaya dahil edilmistir. Sonuglar, arastirmalarin g¢ogunlukla ABD’li
akademisyenler tarafindan yiritildiginii ve 0z-diizenlemeli 6grenmenin 2000’li yillardan bu yana egitim
aragtirmalarinda artan bir ilgi gordiigiinii ortaya koymaktadir. Oz-diizenlemeli 6grenme arastirmalarmin en etkili ii¢
akademisyeni Chia-Wen Tsai, Philip H. Winne ve Roger Azevedo olarak belirlenirken, yerel atiflara gore en etkili ilk
iki dokiiman Barry J. Zimmerman (2008) ve Paul R. Pintrich’e (2004) aittir. incelenen ¢alismalar en ¢ok Journal of
Educational Psychology ve Contemporary Educational Psychology dergilerine atifta bulunmustur. Ayrica, sonuglar
incelenen ¢alismalarda 6z-diizenlemeli 6grenme ile birlikte en sik gegen ve birlikte kullanilan anahtar kelimelerin
motivasyon, Ustbilis, Oz-yeterlik ve oOgrenme stratejileri oldugunu gostermektedir. 2018’den bu yana SRL
arastirmalarinin trend konular1 6grenme analitigi, ters yliz edilmis siiflar ve MOOC’lar olmugtur.
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Self-regulated learning (SRL) is a crucial skill for the 21st century, an era that
prioritizes learning how to learn rather than the direct transmission of information
(Saavedra & Opfer, 2012). Due to our need for lifelong learning, it is critical that
individuals are empowered to become self-regulated learners in schools (Zimmerman,
2002). The promises of SRL for effective academic learning have paved the way for
developing interventions that basically aim to provide individuals with the required
information, motivation, and skills for SRL (Winne, 1995). We agree that making a
shift from other-regulated learning to SRL should be an educational goal for all
individuals (Paris & Newman, 1990) as SRL, explaining academic achievement
differences among learners, can turn into an effective means for improving learner
performance (Pintrich & De Groot, 1990; Schunk, 2005).

The current study examines the intellectual structure within the broad field of
SRL from its inception to 2021 (December 31) through bibliometric analysis to reveal
the evolution of the construct. There exist many review studies on SRL, some of which
are very recent (e.g., Anthonysamy et al., 2020; Araka et al., 2020; Blackmore et al.,
2021; Dignath & Veenman, 2021; Hooshyar et al., 2020; Lim & Yeo, 2021; Min &
Nasir, 2020; Theobald, 2021). To our current knowledge, Zhang et al. (2020) carried out
a bibliometric study on SRL; however, its scope is limited to game-based self-regulated
learning. Saepulmilah and Azhari (2022) published a bibliometric study with a focus on
SRL; nonetheless, this study covers the data between 2017 and 2021. Despite years of
research on SRL, the field is considered weak regarding bibliometric analysis. Such
analyses are essential for capturing the academic view of the literature on a research
area (Mejia & Kajikawa, 2017) and demonstrating the scientific productivity and the
characteristics of scientific growth in a given field (Andres, 2009). In light of this, the
current study applied a bibliometric analysis to uncover various aspects of SRL
research. Specifically, this study aims to reveal (a) the productivity and citations over
the years, (b) the most influential countries, collaborations, scholars, articles, and
journals in SRL research, (c) the keywords that frequently occur in the SRL publications
and the words in their references, and (d) the co-occurring keywords and the important
themes in the SRL literature. The findings drawn from this bibliometric analysis are
expected to demonstrate the trends, identify new developments in SRL research, and
provide significant implications for future research in SRL.

Definition of SRL

Zimmerman (1990) defines SRL by highlighting three fundamental features
including learning strategies, self-oriented feedback, and independent motivation.
According to Zimmerman, self-regulated learners apply appropriate learning strategies
to accomplish the desired outcome considering feedback about their learning
performance. Pintrich (1995) similarly draws attention to an individual’s active and
goal-directed control of behavior, motivation and affect, and cognition in SRL. As
Torrano Montalvo and Gonzalez Torres (2004) define, SRL is a combination of an
individual’s skill and will to optimize his or her performance by controlling and
adjusting the learning process.

The literature commonly proposes that the SRL process occurs in three phases,
including the “preparatory phase,” “actual performance phase,” and the “appraisal
phase” (Puustinen & Pulkkinen, 2001). Broadly, in the preparatory phase of SRL,

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 700-726



702 Rahime COBANOGLU, Serap BUYUKKIDIK, & Giilfem D. YURTTAS KUMLU

learners examine the tasks, plan, and set targets. In the phase of performance, they use
strategies and monitor their activities. In the appraisal phase, learners evaluate their
performance and their outcomes.

Research on SRL

SRL has been an important strand of research for years, especially in education
since 1980 (Schunk & Greene, 2018). Paris and Paris (2001) noted that Educational
Psychologist devoted special issues to SRL, and more than 30 articles related to SRL
were published in this single journal during the period between 1990 and the year of
their study. Winne (2005), using PsycINFO, found 463 hits with the phrase “self-
regulated learning” searched in all text, while there were 103 publications in 1995 on
SRL and only one article in 1976 (i.e., Mlott et al., 1976). According to Panadero
(2017), the emergence of meta-analysis studies, new models, and a new handbook on
SRL after 2001 are important hallmarks in the development of the field.

Today, a great deal of scientific publications has accumulated in the field of
SRL. Boekaerts (1999) argues that the three schools of thought, namely “metacognition
and regulation styles,” “research on learning styles,” and “theories of self and goal-
directed behaviors,” have greatly influenced the research on SRL. Schunk and Greene
(2018) define three paradigms, which have predominantly influenced the SRL research
since the 1980s, including the research on the relation of SRL to academic outcomes,
intervention studies to teach SRL and their effect on student outcomes, and the more
dynamic studies on the operation of SRL processes and changes in outcomes in a
cyclical fashion. The studies on SRL are generally diverse regarding the approaches,
methods, and subject areas. The common measurement tools of the SRL studies involve
self-report inventories, think-aloud protocols, unstructured interviews, and traces of
cognitive events (Winne, 2010). The development of the “Motivated Strategies for
Learning Questionnaire (MSLQ)” by Pintrich et al. (1993), a valid and reliable tool that
addresses individuals’ motivational orientations and their use of learning strategies, has
especially played a great role in the proliferation of research on SRL (Schunk, 2005).

The review studies have also occupied an important place in SRL research. The
recent review studies on SRL research have especially delved into different types of
technology-enhanced learning environments, including online learning (e.g., Broadbent
& Poon, 2015), e-learning (e.g., Garcia et al., 2018), massive open online courses
(MOOCs) (e.g., Alonso-Mencia et al., 2020; Wong et al., 2019), blended learning (e.g.,
Anthonysamy et al., 2020), flipped learning (e.g., Rasheed et al., 2020), mobile learning
(e.g., Palalas & Wark, 2020), and learning analytics dashboards (Matcha et al., 2019).
Moreover, the review studies by van Houten-Schat et al. (2018) and Cho et al. (2017)
explore the SRL in the context of medical education. While the meta-analytic review of
Panadero et al. (2017) examines the relationship between self-assessment and SRL,
Ergen and Kanadli (2017) review the link between SRL and academic achievement.

These review studies, reduced to specific aspects of SRL, are important. Yet
more comprehensive reviews are required to understand the general status of the SRL
research and propose future directions. The current study takes advantage of
bibliometric analysis to expand the scope of the review to present an inclusive overview
of this broad field of study. Presenting a holistic view of a research area is vital when
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the number of publications is great, and its boundaries are complicated (Mejia &
Kajikawa, 2017), as it is in SRL research.

Method

This study is a bibliometric analysis of research on SRL. In a broader sense, a
bibliometric study provides a bibliographic overview of scientific productions within an
identified subject area via quantitative analysis (Ellegaard & Wallin, 2015). Donthu et
al. (2021) state that bibliometric studies, used especially when the dataset is too large
and the review scope is broad, can greatly advance the field by showing the less
developed areas in the literature and triggering novel ideas for future studies.

Search Procedure

In this study, we used the Web of Science (WOS) database that hosts a broad
collection of widely known journals in social sciences to reach scientific publications on
SRL. As suggested by Linnenluecke et al. (2020), an initial review exercise was
undertaken by the three researchers to determine the scope and search terms.
Considering previous review studies (e.g., Broadbent & Poon, 2015; Gambo & Shakir,
2021; Lee et al., 2019; Moos & Ringdal, 2012; Wong et al., 2019), the following terms
were searched in the abstract: “self-regulated learning” or “SRL” or "self-regulat*
learning” or “self-regulat* learn*®,” or “self-regulat* learning strateg®.” The search,
performed on January 19, 2022, involved all years except 2022 and was confined to
articles as the document type.

Selection of the Publications

The search resulted in 5575 publications, while 2197 articles were included in
the analysis (see Figure 1). The early access articles that did not provide a publication
year and the publications for which the document type was defined as a book chapter or
proceeding rather than an article were not involved in the data set. As the title and the
abstract were not always helpful in making a judgment if a publication addressed SRL,
the researchers needed to examine the full text of the manuscripts in the selection
process. For this reason, the articles written in languages other than English or Turkish
(the native language of the researchers) and to which the researchers did not have full
access were not included in the study. Furthermore, the articles that have a scope out of
SRL were excluded. In this regard, we found that 2466 articles were totally irrelevant to
the topic because of the abbreviation, SRL, which stands for diverse things apart from
self-regulated learning. In addition, some publications addressed metacognition, self-
efficacy, and self-regulation. The articles with these constructs were only included if
they were related to SRL.

The intercoder agreement was sought in the selection of the articles for this
study. The twelve Web of Science-produced Excel documents were used for coding. Of
these documents, eleven of them include data for 500 publications, and one comprises
data for 75 publications. Initially, the three researchers discussed the first data set,
including 500 publications considering the eligibility criteria in a meeting. The
remaining sets were examined and coded independently for inclusion and exclusion.
Krippendorff’s alpha value was .94, showing a high rate of agreement among the three
coders. The average pairwise percent agreement value was 97% among the three coders
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for 15225 decisions. Moreover, any disagreement was solved in meetings through a
careful discussion of the publications.

Figure 1
The Flow Diagram of the Study, Adapted from the PRISMA of Page et al. (2021)
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Included Publications

Table 1 presents general statistics related to the included publications in the
dataset. Specifically, this study involved a total of 2197 articles on SRL. The studies are
published by 4724 authors between 1990 and 2021 in 647 different journals.

Table 1

Main Information about the Data from WOS with a Timespan 1990:2021
Description Number
Documents (Articles) 2197
Authors 4724
Authors of multi-authored documents 4407
Single-authored documents 401
Sources (Journals) 647
Author’s Keywords 3973
Keywords Plus 1984

The studies are mostly multi-authored papers (f = 4407). The articles overall
included 3973 author keywords. The number of keywords plus, derived from the titles
of the references of the included articles, is 1984.

Data Analysis

We analyzed the bibliographic metadata from the WOS database via the
bibliometrix package (Aria & Cuccurullo, 2017) in the R programming language (R
Core Team, 2021). The data were analyzed at six levels, including years, countries,
authors, documents, sources, and keywords. The citation, collaboration, and co-
occurrence network analyses were performed to explore the SRL publications included
in the study. The analyses with the keywords were conducted after data cleaning for
plurals, abbreviations, and conjugations, leading to a decrease in the number of the
author’s keywords from 3973 to 3940 and from 1984 to 1952 for keywords plus. Table
2 displays the data analysis outputs for the present study.

Table 2

Main Information about Data Analysis

Level of analysis Analysis output

Years Annual scientific production, Annual citation per year

Corresponding author’s country, Most cited countries, Collaboration network

Countries based on countries

Authors Most relevant authors, Authors’ production over time, Author h-index
Documents Most locally cited articles, Most globally cited articles

Sources Most relevant journals, Most locally cited journals

Author Keywords Most relevant keywords, Trend topics, Thematic map

Keywords Plus Most relevant keywords
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Results

Productivity and Citations over the Years

The present study offers results regarding the rate of annual production and
average citations per year for the manuscripts retrieved from WOS on SRL. Of the 2197
analyzed papers, the first paper dates to 1990 (see Figure 2).

Figure 2
Annual Scientific Production
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Except for a few minor declines, the production generally shows a trend of
increase, especially from 2001 and onwards. The annual growth rate is 20% for annual
scientific production. The production exceeds 100 papers by 2012 and reaches 286
manuscripts by 2021.

Countries and Collaboration

While the single-country publications dominate the literature on SRL, Figure 3
displays the results for the collaboration network based on countries. As the thickness of
the lines in Figure 3 reflects, the SRL researchers from the USA collaborated mostly
with researchers from Canada, followed by China and Korea. It appears that European
countries are more likely to collaborate with each other, especially the collaborations
between the United Kingdom and the Netherlands and between the Netherlands and
Germany are remarkable. Australia has the most collaborations with the United
Kingdom and the Netherlands as a country outside Europe.
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Figure 3
Collaboration Network Based on Countries
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In addition, the analyzed collection of the publications in the study represents 72
different countries. The results show that most of the publications (f = 564, 26%) were
produced by the corresponding authors from the USA, followed by the publications of
the corresponding authors from China (f =241, 11%) and Canada (f =143, 7%). The
publications with the corresponding authors from the European region are mostly from
Germany (f = 131, 6%), followed by the Netherlands (f = 121, 6%), and the United
Kingdom (f = 88, 4%). Additionally, the three countries cited most in SRL research
respectively involve the USA (f = 24610) with an average citation value of 43.63 per
document, Canada (f = 5282) with an average citation value of 36.94 per document, and
the Netherlands (f = 4375) with an average citation value of 36.16 per document. China,
the second country concerning the number of corresponding authors, ranked sixth
among the most cited countries with an average citation value of 12.60 per document.
Table 3 presents the distribution of the SRL publications by the corresponding author’s
country and the most cited countries.
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Table 3
Top Ten Countries by Corresponding Author’s Country and Citations

Country b Country b
R Corre:[})]on}(;ing Author R R Citatich ’ e A
1 USA 564 26 1 USA 24610  43.63
2 China 241 11 2 Canada 5282 36.94
3 Canada 143 7 3 Netherlands 4375 36.16
4 Germany 131 6 4 United Kingdom 4155 47.22
5  Netherlands 121 6 5  Germany 3672 28.03
6  Australia 89 4 6  China 3037 12.60
7  United Kingdom 88 4 7  Australia 2274 25.55
8  Spain 76 4 8  Belgium 1435 34.17
9  Turkey 70 3 9  Spain 1169 15.38
10 Israel 51 2 10  Finland 1155 26.86

Note. R= “Ranking”, TP = “Total Publications”, TC= “Total Citations”, ACq = “Average Citations per
Document”

Influential Authors

As shown in Figure 4, the two most relevant authors of SRL are Chia-Wen Tsai
and Philip H. Winne, with their contributions to 25 publications closely followed by
Roger Azevedo (f = 23).

The results also show that Winne has actively produced publications since 1993,
while the remaining nine relevant authors have been active after 2001 (see Figure 5).
When the most relevant ten authors’ publications are examined between 2021 and 2022,
the two authors with the highest number of publications recently are Dragan Gasevi¢ (f
= 4) and Roger Azevedo (f = 3).

Figure 4
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Figure 5
Top-Authors’ Production Over Time
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As a measure of author impact, Table 4 illustrates the authors with the top h-
index in the analyzed collection of SRL papers. The results reveal that Roger Azevedo
and Philip H. Winne are the most influential authors in SRL research, considering their
h-index. Both Azevedo and Winne have 18 publications on SRL, each receiving at least
18 citations. Amongst the ten authors with the highest h-index, Azevedo and Winne also
have the highest number of total citations (TC), each exceeding 1500.
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Table 4

Author Impact

Author h index TC NP PY,
Azevedo R. 18 1882 23 2004
Winne P. H. 18 1501 23 1993
Tsai C. W. 14 441 25 2007
Artino A. R. 13 853 15 2008
Cleary T. J. 12 635 15 2004
Jarvela S. 12 668 19 2009
Greene J. A. 11 685 15 2005
Kramarski B. 10 548 17 2003
Littlejohn A. 10 597 11 2012
Paas F. 10 478 13 2004
Shen P. D. 10 321 15 2007
Wolters C. A. 10 1424 11 1996

Note. TC= “Total Citations”, NP= “Number of Publications”, PYs= ‘“Publication Year start”

However, regardless of the h-index, the top author considering total citations is
Barry J. Zimmerman (TC = 4401, h-index = 9) in SRL literature, followed by Debra
Macfarlane-Dick (TC = 1952, h-index = 1) and David J. Nicol (TC = 1952, h-index= 1).
After Azevedo, Monique Boekaerts (TC = 1804, h-index = 9) and Paul R. Pintrich (TC
= 1723, h-index = 4) respectively ranked fifth and sixth regarding total citations in SRL
research.
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Top Documents

The most influential articles on SRL are determined considering their local and
global citations (see Table 5). While local citations reveal the frequency of citations an
article has received from the articles involved in the data set, global citations indicate

the frequency of citations of an article in the whole WOS database.

Table 5

Top Five Documents by Local and Global Citations

R Document by Local Citations LC | R Document by Global Citations GC

1 “Zimmerman, B. J. (2008). 340 “Nicol, D. J. & Macfarlane-Dick, D. 1952
Investigating Self-Regulation and (2006). Formative Assessment and
Motivation: Historical Background, Self-Regulated Learning: A Model and
Methodological Developments, and Seven Principles of Good Feedback
Future Prospects. American Practice. Studies in Higher Education.”
Educational Research Journal.”

2 “Pintrich, P. R. (2004). A Conceptual 284 “Zimmerman, B. J. (2008). Investigating 1300
Framework for Assessing Motivation Self-Regulation and Motivation:
and Self-Regulated Learning in Historical Background, Methodological
College Students. Educational Developments, and Future Prospects.
Psychology Review.” American Educational Research

Journal.”

3 “Paris, S. G. & Paris, A. H. (2001). 157 “Zimmerman, B. J. (2000). Self- 1294
Classroom Applications of Research Efficacy: An Essential Motive to Learn.
on Self-Regulated Learning. Contemporary Educational Psychology.”
Educational Psychologist.”

4 “Boekaerts, M. & Corno, L. (2005). 154 “Pintrich, P. R. (2004). A Conceptual 1106
Self-Regulation in the Classroom: A Framework for Assessing Motivation and
Perspective on Assessment and Self-Regulated Learning in College
Intervention. Applied Psychology.” Students. Educational Psychology

Review.”
5 “Dignath, C. & Biittner, G. (2008). 133 “Zimmerman, B. J., Bandura, A., & 1023

Components of fostering self-
regulated learning among students. A
meta-analysis on intervention studies
at primary and secondary school
level. Metacognition and Learning.”

Martinez-Pons, M. (1992). Self-
Motivation for Academic Attainment:
The Role of Self-Efficacy Beliefs and
Personal Goal Setting. American
Educational Research Journal.”

Note. R = “Ranking”, LC = “Local Citations”, GC = “Global Citations”

The results indicate that Barry J. Zimmerman’s (2008) article, titled
“Investigating self-regulation and motivation: Historical background, methodological
developments, and future prospects” has been cited most frequently by the articles in the
collection of 2197 articles in the current study (LC = 1300), followed by Paul R.
Pintrich’s article (2004), titled “A conceptual framework for assessing motivation and
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self-regulated learning in college students” (LC = 1106). These two articles are also
placed among the five most globally cited articles list. The article titled “Formative
assessment and self-regulated learning: A model and seven principles of good feedback
practice (Nicol & Macfarlane-Dick, 2006)”, had the most global citations in the present
study.

Impactful Sources

Table 6 displays the results concerning the sources of the SRL articles in the
sample of analyzed 2197 studies. In the present collection of 647 sources, the top five
journals where articles were most frequently published are Learning and Individual
Differences (f = 58, 3%), Frontiers in Psychology (f = 57, 3%), Computers and
Education (f = 49, 2%), Metacognition and Learning (f = 49, 2%), and Computers in
Human Behavior (f = 48, 2%). Moreover, in the present data set, there are 20441 cited
sources. Amongst them, the source that is cited most by the studies is the Journal of
Educational Psychology (f = 4586, 4%), followed by Contemporary Educational
Psychology (f = 2139, 2%) and Educational Psychologist -US (f = 2073, 2%).

Table 6

Most Relevant and Most Locally Cited Sources

R Most Relevant Sources TP % | R  Most Locally Cited Sources TP %

1 Learning and Individual 58 3 |1  Journal of Educational 4586 4
Differences Psychology

2 Frontiers in Psychology 57 3 |2  Contemporary Educational 2139 2

Psychology

3 Computers & Education 49 2 |3 Educational Psychologist 2073 2

4 Metacognition and Learning 49 2 |4  Handbook of Self-Regulation 1996 2

5 Computers in Human 48 2 |5  Computers & Education 1732 2
Behavior

6 Learning and Instruction 46 2 |6  Learning and Instruction 1641 1

7 Educational Psychologist 32 2 | 7  Educational Psychology Review 1566 1

8 Journal of Educational 30 1 | 8 Review of Educational Research 1237 1
Psychology

9 Contemporary Educational 29 1 |9  Metacognition and Learning 1181 1
Psychology

10  British Journal of Educational 28 1 | 10 Computers in Human Behavior 1126 1
Psychology

Note. R=“Ranking”, TP = “Total Publications”
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Keywords Occurrence

The included publications on SRL were examined considering the occurrences
of author’s keywords and keywords plus (see Table 7). Excluding self-regulated
learning and self-regulation, the five most frequently used author’s keywords in the
studies include motivation (f = 176), metacognition (f = 127), self-efficacy (f = 106),
learning strategies (f = 105), and higher education (f = 86). As technology-related
content, online learning (f = 64) and e-learning (f = 57) ranked seventh and eighth in the
top ten list of author’s keywords in SRL research. As regards the results for keywords
plus, which shows the occurrence of the words in the titles of the references of the 2197
analyzed studies, the five most relevant words are identified as motivation (f = 529),
performance (f = 383), student/students (f = 375), strategy/strategies (f = 363), and
achievement (f = 346).

Table 7

Most Relevant Author Keywords and Keywords Plus

R Most Relevant Author Keywords f R Most Relevant Keywords Plus f

1 Self-regulated learning 994 | 1  Motivation 529
2 Self-regulation 183 | 2 Performance 383
3 Motivation 176 | 3  Student/students 375
4 Metacognition 127 | 4  Strategy/strategies 363
5 Self-efficacy 106 | 5  Achievement 346
6  Learning strategies 105 | 6  Efficacy 261
7  Higher education 86 7  Classroom 201
8 Online learning 64 8  Education 199
9  E-learning 57 9  Model 191
10 Academic achievement 45 10 Knowledge 139

Note. R = “Ranking”
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Trend Topics

The occurrences of the author’s keywords were examined between 2010 and
2021 to highlight the focus of SRL research over the recent eleven years (see Figure 6).
The analysis was performed with the author’s keywords with at least 15 occurrences to
unveil the contemporary topics that have been studied more frequently. The threshold
for the number of words per year was set at 3.

Figure 6
Trend Topics between 2010 and 2021
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The results indicate that the last decade’s research on SRL has focused on a
variety of topics, including “learning strategies,” “motivation,” “self-efficacy,”
“academic achievement/achievement,” and “metacognition.” Also, publications on
different aspects of technology-enhanced learning, such as “online learning,” “blended
learning,” and “e-learning” have occupied an important place over the last eleven years
in the SRL field. Especially, the studies on “learning analytics” (f = 39 in 2019),
“flipped classroom” (f = 23 in 2020), and “MOOC” (f = 15 in 2020) have been
noteworthy since 2018. “Covid-19” has been the salient keyword of 2021 (f = 19).

Conceptual Structure

A thematic map is provided based on the author’s keywords (see Figure 7) to
show the important themes in the SRL field. Considering the suggestion of Aria et al.
(2021), the Louvain community detection algorithm was applied, and the results were
interpreted based on Callon centrality and density values. All identified author’s
keywords (n = 3940) were included in the analysis. On the map, while the X-axis,
representing the centrality, is a measure of interaction among the themes, the Y-axis,
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standing for density, indicates the internal strength of a theme. The thematic map
overall represents 21 clusters in the present study.

Figure 7
Thematic Map of Author’s Keywords for SRL Research
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The first quadrant (high centrality, high density) shows the well-developed
themes for the SRL field. These themes also have important links with other themes on
the map. Five motor themes are identified in this quadrant in the present study. The
cluster with the highest word occurrence (f = 1991) in this quadrant comprises 34
words. The five most frequently co-occurring words in this developed cluster are “self-
regulated learning,” “motivation,” “metacognition,” ‘“self-efficacy,” and “learning
strategies.” The cluster with the second highest word occurrence (f = 90) in the first
quadrant includes the co-occurring words “learning analytics,” “goal orientation,”
“collaborative learning,” “workplace learning,” and “process mining.” The other three
developed and important clusters for the SRL research include (1) the cluster with the
co-occurring words “self-assessment” and “problem-solving,” (2) the cluster with the
co-occurring words “Covid 19,” “learning environment,” and “self-determination
theory,” and “distance learning,” and (3) the cluster with the co-occurring words
“secondary education,” “teaching/learning strategies,” “interactive learning
environments,” “self-regulated learning skills,” and “intelligent tutoring skills.”

2 (13 2 (13

The second quadrant (low centrality, high density) reveals the developed themes
that do not have strong external links with other themes on the map. The results present
five isolated themes in the present study. In this quadrant, one isolated cluster includes

99 Cey

the words “self-directed learning,” “instructional design,” and “active learning.” The
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other four isolated clusters involve (1) the cluster with co-occurring words “scaffolding”
and “learning achievement,” (2) the cluster with the word “academic self-efficacy,” (3)
the cluster with the word “validation,” and (4) the cluster with the word “evaluation.” It
must be noted that the cluster with co-occurring words “self-regulated learning
strategies,” “learning outcomes,” and “epistemological beliefs” is positioned between
the second and the third quadrant; therefore, it is not interpreted.

The third quadrant (low centrality, low density) involves the weakly developed
and marginal themes. The thematic map plots four themes in this quadrant. The cluster
with the highest word occurrence (f = 44) includes the recurrent words “assessment”
and “structural equation modeling.” The other emerging or declining three clusters in
this quadrant include (1) the cluster with co-occurring words “gender” and “distance
education,” (2) the cluster with the word “teacher education,” and (3) the cluster with
the word “reflection.” The cluster with the word “primary education” is identified
between the third and the fourth quadrant.

The fourth quadrant (high centrality, low density) represents the clusters likely
to be transversal to different research areas. There are five clusters in this quadrant in
the present study. The cluster with the highest word occurrence (f = 332) includes the
words “self-regulation,” “learning,” “formative assessment,” and “medical student” as
the most co-occurring four terms. The other basic four themes for the SRL field include
(1) the cluster with the co-occurring words “e-learning,” “feedback,” and “blended
learning,” (2) the cluster with the co-occurring words “online learning,” “satisfaction,”
and “MOOC,” (3) the cluster with the co-occurring words “monitoring” and
“education,” and (4) the cluster with the word “problem-based learning.”

Discussion and Conclusion

The current study presents an overview of SRL research based on the 2197
articles included in the WoS database. The paper overall presents imperative findings
regarding scientific productivity over the years, the most contributing countries, authors,
articles, and journals to the SRL literature, and the influential topics and themes in the
field. As expected, the results indicate that the number of manuscripts on SRL has risen
in the field over 32 years between 1990 and 2021. Based on this growing trend of
productivity, especially from 2001 and onwards, it can be claimed that SRL has
constituted an important area of study in educational research since the beginning of the
second millennium. Why SRL has gained increased attention with the beginning of the
21st century can be attributed to the characteristics of this era that has made us rethink
learning, teaching, and the education of individuals. As Trilling and Fadel (2009)
explain, with the shift from Industrial Age to Knowledge Age in the 21st century, the
development of the so-called 21st-century skills has been an important aim for countries
to meet the demands and achieve progress. As part of the 21st-century skills, individuals
are expected to manage goals and time, work autonomously, direct their learning,
expand their learning, and show commitment to learning as a lifelong process (Trilling
& Fadel, 2009).

The results indicate that the three prominent countries in SRL research are the
USA, China, and Canada, given the number of publications by the corresponding
author’s country in the analyzed collection of the articles. Several European countries,
including Germany, the Netherlands, and the United Kingdom, have also contributed to
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the SRL literature, albeit less frequently than these three countries. The previous studies
have consistently mentioned that the USA produces most of the scientific publications
in all fields in the world (e.g., Man et al., 2004; Tasli et al., 2012). There may be an
interconnectedness between SRL research, the development of 21st-century skills, and
the broader goals of societal progress and economic advancement. It can be argued that
the countries that produce most in SRL are strategically aligning themselves with the
needs and demands of the 21st century, where the ability to learn, adapt, and innovate
are increasingly crucial for success. By valuing and prioritizing SRL research, these
countries may demonstrate their commitment to fostering a highly skilled workforce,
promoting lifelong learning, and preparing individuals to thrive in a knowledge-based
economy. Furthermore, scientific productivity often reflects factors such as research
funding allocation, scholars’ work conditions, and researchers’ qualifications in
countries (Tasli et al., 2012). Moreover, Man et al. (2004) argue that scholars from
English-speaking countries may have a distinct language advantage in publishing their
studies, as many journals accept articles written in English. It seems that China,
emerging as an influential country in the context of SRL research, has effectively
overcome language barriers for publication. China’s scientific productivity can also be
attributed to the government’s efforts to improve the reputation of the universities since
1998, including encouraging higher education institutions to publish in internationally
refereed journals and attracting talented scholars to work in Chinese universities (Yang
& You, 2018).

Knowing the leading authors and their research is considered important for
scholars to gain insights into the basics, guiding ideas, and the areas open to
improvement in a field of study. The impactful documents in a research area can lay the
foundation for more innovative studies; thus, they constitute the primary sources to refer
to in a research study. In the present study, the three giants of the SRL field are
identified as Chia-Wen Tsai, Philip H. Winne, and Roger Azevedo, considering their
number of publications and h-index. Winne’s studies are likely to focus on the cognitive
and metacognitive dimensions of SRL. Apparently, Tsai has been more interested in the
study of SRL in relation to web-based and online learning. The featured topics of
Azevedo’s studies on SRL include scaffolding and hypermedia learning. Among these
authors, Winne can be introduced as the pioneer of SRL research as he produced the
earliest publications and has been studying SRL for a longer time compared to Tsai and
Avezedo.

In addition, this study shows that scholars should pay attention to the work of
Barry J. Zimmerman, the scholar with the most total citations, and especially to his
manuscript on self-regulation and motivation, the most cited document in the analyzed
set of documents in the present study. Schunk and Usher (2013) similarly recognized
the legacy of Zimmerman for the SRL research as they figured out that Zimmerman has
made remarkable contributions to the development of SRL research by building a
social-cognitive theory of SRL, explaining the operation of self-regulatory processes,
and offering applications for improving student achievement based on the SRL
processes. Moreover, as the second most locally cited publication in the present study,
Paul R. Pintrich’s publication on assessing motivation and SRL requires close
examination. This seminal work presents a conceptual framework from the SRL
perspective for developing tools to determine college students’ motivation and learning

© 2023 AKU, Kuramsal Egitimbilim Dergisi - Journal of Theoretical Educational Science, 16(3), 700-726



718 Rahime COBANOGLU, Serap BUYUKKIDIK, & Giilfem D. YURTTAS KUMLU

and discusses its relation to the “Motivated Strategies for Learning Questionnaire
(MSLQ).” Schunk (2005) as well introduces Pintrich as a prominent figure in SRL
research by touching on some of his major contributions, such as developing a
conceptual framework regarding the phases of SRL, explaining the role of motivation in
SRL, examining the influence of classrooms and schools and the interventions on self-
regulatory processes, and developing MSLQ to measure SRL. Furthermore, the current
study highlights the study by David J. Nicol and Debra Macfarlane-Dick on formative
assessment and SRL as the document with the most global citations. This influential
publication mainly discusses the seven principles of effective feedback to support SRL.
The impact of this article in the field is likely to show that formative assessment and
feedback comprise a distinct and significant area of research in SRL literature.

The keyword analysis in the present study helps us understand what has been at
the heart of the research in the SRL literature to date. The results for the author’s
keywords demonstrate that the studies on SRL have been more frequently conducted in
relation to motivation, metacognition, self-efficacy, and learning strategies. In addition,
considering the thematic analysis results, these five terms frequently co-occur in
author’s keywords and form a well-developed theme that connects with other defined
themes in the present study. These results are expected considering that the terms,
“motivation”, “metacognition,” “self-efficacy,” and “learning strategies” comprise the
main characteristics that define SRL, which is about an individual’s capability to
monitor and control cognition and motivational beliefs including self-efficacy and to
use strategies that result in better performance (Pintrich, 1995). Moreover, the results
regarding both author’s keywords and keywords plus indicate that achievement or
performance are remarkable terms frequently occurring in SRL research. It can be
claimed that to what extent and how SRL is related to an individual’s academic
achievement or performance have constituted important questions in SRL research.

Based on the results for the keywords plus, it must be noted that SRL has often
been studied in the context of classrooms and with students. Among different levels of
education, it seems that higher education has been an area SRL researchers have
examined more frequently than primary and secondary education levels. The results
indicate that “medical students” constitute a special target group for SRL research at the
higher education level. The existence of earlier review studies on SRL in medicine
education (e.g., Cho et al., 2017; van Houten-Schat et al., 2018) consistently supports
the argument that medicine education is an important strand in SRL research. Cassidy
(2011) similarly underlines that SRL is a considerably relevant concept in higher
education. The scholars’ interest in higher education for the study of SRL may be
because college students are highly expected to take ownership of their learning and be
autonomous and lifelong learners. Yet supporting students’ self-regulated learning
before higher education could produce more fruitful results for learning and
performance.

The analyzed studies’ publication frequently in Learning and Individual
Differences: Journal of Psychology and Education, Frontiers in Psychology, and
Metacognition and Learning indicate that SRL is a main topic of educational
psychology. Yet two journals among the five most relevant journals in the present study
are Computers and Education and Computers in Human Behavior, which means SRL is
also a topic of educational technology. The results provide clear evidence that SRL has
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often been examined in relation to technology-based contexts such as online learning, e-
learning, blended learning, flipped classrooms, MOOC, and learning analytics. The
existence of several review studies on SRL and different aspects of technological
environments (e.g., Broadbent & Poon, 2015; Garcia et al., 2018; Guo, 2022; Villatoro
Moral & De Benito, 2021) is considered compatible with this finding. In today’s digital
world, the increased interest in integrating technology into education and the rising
value of distant and open education in the current era may explain the interest in
studying technology-enhanced learning environments in SRL research. These
environments, by their nature, are highly relevant to SRL research because they are less
teacher-centered and more learner-centered, which makes the use of self-regulatory
skills more critical for achieving goals (Steffens, 2006).

Implications

Since developing self-reliant and independent learners remains a requirement
and challenge for societies, SRL is expected to remain an important construct in
educational research. It is recommended that researchers examine the studies of the
influential authors in the filed when planning their research on SRL. Notable
researchers such as Chia-Wen Tsai, Philip H. Winne, Roger Azevedo, Barry J.
Zimmerman, and Paul R. Pintrich have made significant contributions to the study of
SRL and can serve as valuable sources of insights and inspiration for future
investigations. Although the results underline some collaborations between the
countries, it seems that single-country publications are still dominant in the field of
SRL. Future research that adopts a cross-cultural study approach can increase our
knowledge about the influence of culture on self-regulatory processes. In the present
study, the word “primary education” or “young learners” do not occur as frequently as
the words “higher education” or “college students,” which is likely to show a need for
delving more into the study of SRL in early grades in future research.

Notably, the less frequently occurring and co-occurring terms and the less
developed and important themes in SRL research offer significant implications for
future research. Given the phases of SRL defined by Zimmerman (2002), the keywords
related to the self-reflection phase, such as “self-evaluation,” “causal attribution,” “self-
satisfaction,” and “affect regarding performance,” have occurred less frequently in the
analyzed collection of the studies in the present research, compared to the keywords
related to forethought and performance phases. In support of this argument, despite
being an important component of SRL, the results show that “reflection” is an emerging
or declining theme in the SRL field. This underscores the importance of giving more
consideration to the self-reflection phase and exploring its role and impact on self-
regulated learning processes in depth. Also, it must be noted that SRL, an important
construct for teaching, has been less frequently explored in teacher education, one of the
themes that appear in the third quadrant of the thematic map in the present study. Future
studies can increase our understanding of teacher education curriculum and course
practices concerning the support for teacher candidates’ self-regulated learning and the
effective ways for developing teacher candidates’ qualifications for teaching SRL in the
future.

The study is limited to studies written in English and Turkish. The search was
restricted to the WoS database. Scholars can replicate this study with other databases
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and languages. Moreover, this study started at the beginning of 2022, and therefore, the
studies conducted in 2022 could not be included in the analyses. It is important to focus
on the studies from 2022 onwards in subsequent bibliometric analyses to identify
developments and changes in the field.
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ABSTRACT: This research was carried out to reveal the experiences of pre-service elementary teachers during
their visit to the science center and their observations and opinions about this experience. For this purpose, a case
study, which is one of the qualitative research designs, was adopted. 32 pre-service elementary teachers
participated in the research. Interviews, observations, and diaries were used to obtain the data, and the data were
subjected to content analysis. As a result of the analysis, four themes were reached: image, interest, contribution,
and improvement. The results show that pre-service teachers associate the science center image they create with
technology, laboratory, and scientists. It was determined that pre-service teachers showed more interest in some
disciplines of science, scientists, and technology-related fields in the science center. In addition, it was concluded
that the science center would contribute to the innovative and productive vision, economy, and science literacy of
the society in the city where it is located, science teaching, and the professional development of teachers. Finally,
the pre-service teachers made suggestions to increase the contribution of science centers to the region and society.
The results of this study are expected to be a valuable guide, providing science teaching experience and a qualified
science teaching vision for pre-service elementary teachers in informal environments.

Keywords: Pre-service elementary teacher training, science education for pre-service elementary teacher, Out-of-
school learning environments, science center.

OZ: Bu arastirma, siif 6gretmeni adaylarinin bilim merkezi ziyaretinde edindikleri deneyimleri ve bu deneyime
iliskin gozlem ve goriislerini ortaya ¢ikarmak amactyla gerceklestirilmistir. Bu ama¢ dogrultusunda nitel aragtirma
desenlerinden biri olan durum ¢alismasi benimsenmistir. Arastirmaya 32 sinif dgretmeni aday1 katilmistir. Verilere
ulagmak igin goriisme, gozlem formu ve giinliikler kullanilmistir. Elde edilen veriler igerik analizi yontemi ile
analiz edilmistir. Analiz sonucunda; imaj, ilgi, katki ve iyilestirme seklinde dort temaya ulasilmistir. Sonuglar
O0gretmen adaylarinin olusturduklar1 bilim merkezi imajimi teknoloji, laboratuvar/deney odakli mekéan ve bilim
insanlariyla iliskilendirdiklerini gostermektedir. Ogretmen adaylarmim bilim merkezinde bazi bilim dallarmna, bilim
insanlarina ve teknoloji igerikli alanlara daha fazla ilgi gosterdikleri saptanmistir. Ayrica bilim merkezlerinin
bulundugu sehrin yenilik¢i ve iiretken vizyonuna, ekonomisine, toplumun bilim okuryazarligina, bilim gretimine
ve Ogretmenlerin mesleki gelisimlerine katki sunacagma iliskin sonuglara ulasilmistir. Son olarak 6gretmen
adaylari, bilim merkezlerinin bolgeye ve topluma katkilarinin artirilmasi i¢in Onerilerde bulunmuglardir.
Sonuglarm informal ortamlarda simif 6gretmeni adaylarina bilim &gretimi deneyimi ve nitelikli fen 6gretimi
vizyonu kazandirilmasi bakimindan yol gésterici olacagi diistiniilmektedir.

Anahtar kelimeler: Simif 6gretmeni yetistirme, siif 6gretmeni adaylari i¢in fen egitimi, okul dig1 6grenme
ortamlar1 bilim merkezi.
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Learning is a formal and informal process that continues throughout the life
outside of school (Lagin-Simsek & Oztiirk, 2021). Contrary to the formal education
provided in the school system with traditional methods, learning in informal and out-of-
school learning environments is more effective and motivating (Salmi, 1993; Selanik-
Ay & Erbasan, 2016). Out-of-school learning is implemented during the school term
and according to the curriculum, but takes place in environments and institutions
outside the school building. This shows that out-of-school learning, which seems to be a
part of informal education, is also related to formal education (Salmi, 1993). The steps
taken to support learning in out-of-school learning environments in parallel with the
curriculum can also contribute to science education because out-of-school teaching and
learning help students understand science in a more contextual and holistic way
compared to classroom learning (Rodéhn, 2019). Out-of-school learning environments
such as museums, zoos, libraries, open-air museums, and aquariums support formal
education environments. One of the most important of these out-of-school learning
environments is science centers (Bell et al., 2009; Sentiirk & Ozdemir, 2014). Science
centers, which started to serve in the 1960s, aim to popularize science among the
general public (Yildiz Kuyrukgu, 2018) and present scientific information to their
visitors in an entertaining and interesting way (Lagin-Simgek & Oztiirk, 2021; Weitze,
2003). Shein et al. (2019) stated that visits to science centers contribute to the
knowledge, understanding, participation, and interest in science and technology in the
general public. In other words, the aim of science centers that appeal to large masses is
to contribute to the development of scientific literacy and the discovery of the mysteries
of science throughout science education (Medved & Oatley, 2000). In science centers,
emotional and interactive sensory experiences are accompanied by specific
informational and cognitive goals (NRC, 2009).

To make children’s science learning effective, teachers should enrich the
teaching process with out-of-school learning environments such as science centers
(Tasdemir et al., 2014). Science centers, with a large target audience of school-age
children (Kisiel, 2006), enrich students’ science learning processes and offer an inquiry
and research-based learning opportunity (Phillips et al., 2007). These centers increase
interest and curiosity in science and technology and make science and technology an
important topic in society (Bozdogan, 2008). Interactive and interesting activities within
science centers are complementary environments for science education (Koyuncu &
Kirgiz, 2016; Rennie, 2007). Considering the studies conducted with students in science
centers, it is found that science center experiences improve knowledge, skills, and
attitudes towards science, provide a relationship between real life and what is learned at
school, and provide a scientific perspective on daily events (La¢in Simsek, 2011;
Kirgiz, 2018). However, although out-of-school learning experiences offer beneficial
results for students, they may not suffice on their own. In such out-of-school
environments, teachers can take on different roles to make learning more effective.
While some teachers take on more passive roles, others may act like a maestro to
organize students’ experiences (Sentiirk, 2015). In these trips, the teacher’s interaction
with the students, process planning, and their knowledge of the field and learning styles
affect the learning process (Tran, 2011). Krange et al. (2020) reported that students had
difficulty in trying to make sense of scientific concepts during the trip, and groups
supported by teachers and guides made sense of these concepts more easily. Elementary
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teachers’ perceptions, which largely mediate the effectiveness of science teaching in
enriched out-of-school learning environments, will affect their interest and participation
in enriching curriculum resources (Luehmann & Markowitz, 2007). Although the target
audience during the trip is students, these learning experiences are shaped by teachers
(Kisiel, 2006). For this reason, teachers’ experiences, attitudes, and perspectives
towards science centers will also help them plan and conduct science center trips in
parallel with the curriculum. In addition, teachers must have sufficient pedagogical
content knowledge in order for out-of-school science activities carried out outside the
school context to be successful (Geveke et al., 2017). Dewitt and Hohenstein (2010)
argue that the effectiveness of such school trips depends on teacher-student interactions
both during, before, and after the trip. In addition to the students’ experiences during the
science center trip, the teacher’s plan, practices, and activities to reinforce the learning
after the visit also encourage effective learning (Koseoglu et al., 2020). On the contrary,
in the study conducted by Morentin and Guisasola (2015), most of the teachers who
visited the science center with their students reported that they made almost no
preparation for the visit.

Therefore, teachers need to be equipped with the knowledge and skills they feel
sufficient to activate all learning environments inside and outside the school. In this
respect, the importance of furnishing prospective teachers with sufficient equipment and
knowledge becomes evident. It is suggested that teacher candidates feel anxiety and
insecurity about science education, and therefore, studies on different applications in
science education can provide valuable guidance for educators and researchers (Steele
et al., 2013). It has been reported that elementary teacher candidates have low self-
efficacy (Kazempour & Sadler, 2015; Mintzes et al., 2013). Palmer (2006) emphasizes
that this low self-efficacy may negatively affect prospective science teachers’ future
science teaching. For this reason, it is considered important for pre-service teachers to
have experiences in which they can be successful in science education and to feel
competent in this regard (Carrier, 2009). This outcome reveals the importance of studies
with elementary teacher candidates in the context of science education. Studies show
that different experiences in science education shape pre-service teachers’ beliefs and
approaches to science and science education (Bleicher, 2007; Carrier et al., 2017;
Mintzes et al., 2013). In addition, Tasdemir et al. (2014) reported that pre-service
elementary ‘teachers’ visits to science centers were effective in developing positive
attitudes towards science centers and science courses. Eren-Sisman et al. (2020) stated
that science teacher candidates’ visits to science centers positively changed their views
on the nature of science.

Within the framework of this research, it is important to reveal the experiences
of the prospective elementary teachers about the science center and their thoughts on
these experiences. For this purpose, a science center trip was organized in which first-
year students were included in the study. The aim of this study was to examine the
experiences of pre-service elementary teachers during the trip and gather their
observations and opinions about this experience after the trip. In this context, it is
anticipated that the research will make a valuable contribution to the literature by
providing pre-service elementary teachers with science teaching experience in informal
environments.
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Method

Research Model

Qualitative research method was used in the research. Qualitative research
method allows more in-depth information to discover subjects about which the
information is scarce (Creswell, 2020). This research was conducted as a case study,
one of the qualitative research designs and a research approach that emphasizes
understanding, defining, predicting, or controlling an individual, group, or cultural
situation (Akar, 2016). In case studies, which allow one or more phenomenon to be
investigated in depth, factors related to the phenomenon (environment, individuals,
events, processes, etc.) are investigated with a holistic approach by focusing on how
they affect the relevant situation and also how they are affected by the relevant situation
(Yildinm & Simsek, 2021). In case studies planned based on experience, each
researcher has a unique approach to determining their own process (Akar, 2016). In this
context, the research was carried out with a case study pattern to describe the first-year
pre-service elementary ‘teachers’ visits to the science center and their experiences
related to these visits.

Study Group

The study group of the research consists of first-year students studying in the
Elementary Education Department at a university in Tiirkiye. The study group of this
qualitative research was determined using the purposive sampling method. The logic
and power of purposive sampling, which allows for an in-depth study, lies in the
selection of information-rich situations (Patton, 2018). In this study, an easily accessible
case sampling method, which is one of the purposeful sampling methods, was used in
terms of practicality and convenience. This sampling method is generally used when the
researcher does not have the opportunity to use other sampling methods (Yildirim &
Simsek, 2021). The sample group of this study consists of 32 pre-service teachers, 22
females, and 10 males, who were studying at the faculty of education, where the
researchers were teaching and participating voluntarily due to easy accessibility. 20 of
the pre-service teachers stated that they had never been to a science center before.
However, six pre-service teachers stated that they visited the science center during their
secondary school or high school periods, and six of them when they came to the
university for enrollment.

Data Collection Tools

In case studies, it is generally recommended to reach a richer data diversity
using more than one data source to provide an in-depth perspective on the subject
(Creswell, 2019; Yildinm & Simsek, 2021). Therefore, this research aimed to obtain
rich data using interviews, observations, and diaries. The semi-structured interview
form, an observation form, and a diary form, which were prepared by taking the
opinions of the researchers, were used to collect data in the research.

Observation Form

An observation form was developed by two researchers to observe the
experiences of the students in the science center. A field expert in science examined this
observation form. Thus, the observation form, which was adapted in line with the
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opinions of the field expert, aims to present the students’ experiences during their visit
to the science center from the researchers’ point of view. The observation form consists
of individual and group observations: “How were the students’ reactions? Which
exhibits were they most interested in? Which gallery received the most attention? How
were the workshops? Observations about the planetarium; observations about free time;
the status of active-passive participants; interaction of students with each other;
interactions of students with their mentors and other teachers; the ‘guides’ content
knowledge proficiency levels; physical capacity of exhibits in the science center and
technical problems.”

My Science Center Trip Diary

A form titled “My Science Center Trip Diary” was prepared by the researchers
to allow pre-service teachers to express their ideas about the science center visit from
their perspective. The observation form and “My Science Center Trip Diary” focus on
pre-service teachers’ experiences during their visit to the science center. In the travel
diary, certain reference points were added so that the prospective teachers do not deviate
from the context. A few of these references are: “My thoughts on the location, physical
appearance, and transportation of the Science Center; what | saw/ learned in the gallery
I visited; what did I see/learned in the workshop?” In addition, an open-ended section
was added to the trip diary about other issues that pre-service teachers wanted to add.

Interview form

After the science center visits, a semi-structured interview form was used to
evaluate the pre-service teachers’ perceptions towards science centers. There are 13
questions in the semi-structured interview form, such as “What kind of contributions
can the galleries, experiment sets, and activities in the science center have on science
teaching? As a pre-service teacher, how can the galleries, experiment sets, and activities
in the science center affect the future lives of primary school students? What kind of
contributions do you think science centers will make to your professional
development?” In addition, drilling questions such as the following were included in
order to obtain more detailed information: “How do the galleries, exhibits, and activities
in the science center relate to the field-specific skills (scientific process skills, life skills,
engineering design skills) in elementary level teaching of science? Can you evaluate
it?”. To analyze the data related to the semi-structured interview form in more depth,
face-to-face interviews were conducted with five students who filled out the form. The
interviews were recorded with the consent of the participants, and then the recordings
were transcribed.

Data Analysis

The data were analyzed by an inductive analysis method. The main purpose of
the inductive analysis is to reach concepts and relationships that can explain the
collected data. For this purpose, the obtained data are first conceptualized by subjecting
them to a deep process, then the themes and patterns that explain the data are obtained
by organizing them logically according to the emerging concepts (Yildirim & Simsek,
2021). The data obtained in this research were transcribed in detail and transferred to
electronic media. The entries were read by two researchers separately, and more than
once, and notes were taken next to the answers given by the pre-service teachers.
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Possible codes in this process were determined separately by both researchers. At this
stage, all the answers given by the pre-service teachers to a question in the interview
form, the diary covering a situation and all the observation statements were taken into
consideration. In creating codes, both researchers created coding schemes for the
interview, observation, and diary. The codes identified were compared, and a consensus
was reached in 27 of the 30 codes presented under each category within the findings
(90%). For example, it was observed that the researchers had different codes, such as
“science in a fan” and “science tube” for the question “How were the reactions of the
pre-service teachers?” in the observation form. Afterwards, a common opinion was
reached using the code “scientific fan” for this situation. A new evaluation was made
on situations differing in terms of reasons and perspectives. As a result of this
evaluation, new codes were created for situations reflecting a different opinion. From
this point of view, appropriate codes, categories, and themes were reached. A detailed
content analysis was carried out by determining the percentages of codes and categories
obtained. A different field expert monitored the whole code and category creation
process, and their opinion was taken in case of dilemmas. Thus, the final data
classification was completed. Correlation value for the inter-research agreement was
examined. The themes, categories, and codes generated from the coding schemes were
presented in a summary table by adopting the principle of presentation of findings at a
glance (Saldana, 2019).

Credibility and Ethical Procedures

The quality and credibility of qualitative research refer to the transparency of the
entire research process, the processes related to the verification of findings and results,
and the credibility of the truth of the findings (Agar et al., 2004; Lincoln & Guba,
1985). Some steps were taken to increase credibility in the research process. To give
valid and reliable results from the data collection tools used in the research,
experimental and theoretical publications made with pre-service science teachers, in-
service teachers, and primary/secondary school students were reviewed, and the results
of national and international education indicators on informal learning environments
were examined (World Economic Forum [WEF], 2020; Organization for Economic Co-
operation and Development [OECD], 2019). In addition, the opinions of field experts
were taken. Thus, the research questions were created by comparing the relevant
literature, expert opinions, and the objectives of the Ministry of National Education
Science Curriculum (MEB, 2018). A pilot study of the data collection tool was made,
and the data collection tools were finalized.

It is recommended to use multiple validity methods to evaluate the accuracy of
interpretations in studies (Creswell, 2019). Glesne (2020) suggested some methods to
ensure credibility in qualitative research. Another important step taken in ensuring the
credibility of this research is the use of multiple data collection tools (triangulation). In
order to diversify the data collection methods, interview, observation, and document
analysis methods were used together. When observation, interview, and document
analysis methods are used together in qualitative research, it significantly increases the
validity of the research by serving the purpose of “data triangulation” (Yildirm &
Simsek, 2021). In addition, methods such as receiving the opinions of field experts
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(colleague evaluation) and confirming the participants’ opinions (participant approval)
were applied in the research.

Cross-checks are very important when analyzing qualitative research data
(Denzin & Lincoln, 2011). For this, the results of the analysis were compared and
discussed by the researchers. In addition, the results obtained are explained with
examples to increase credibility (Arastaman et al., 2018). Thus, code-category and
themes are supported by direct quotations. Another dimension related to ensuring the
reliability of the research is the compatibility of the coders with each other. In terms of
the reliability of the research, more than one researcher should review each lists together
after coding the data separately (Miles & Huberman, 2019). To this end, two researchers
came together frequently to achieve consensus between the codes, categories, and
themes they created and completed the coding, theming, and conceptualization
processes. For this study, the percentage of agreement among the coders was calculated
(90%). The data with disagreement were re-examined and re-coded, and a consensus
was achieved. The voluntary participation statement form was sent to all teacher
candidates participating in the research in an electronic environment, and their
approvals were obtained. Data from participants who had a voluntary participation
declaration were used only. In accordance with the ethical principles of the research,
these people were given codes as “PSET1” (indicating the first participant who is a pre-
service elementary teacher). In addition, official permission was obtained for this
research by the Scientific Ethics Evaluation Committee of the Faculty of Education of
Selcuk University (#E-16343714-605.02-316109, Date: 02/07/2022).

Results

In this section, the findings obtained as a result of the analysis of the data
obtained from different data sources such as interviews, observations, and diaries to
reveal the experiences, observations, and opinions of the pre-service elementary
teachers about the practices in the science center are included. In the presentation of the
findings, it was aimed at protecting the integrity of the study. For this reason, the pattern
consisting of themes, categories, and codes is presented in line with the principle of
“representation of findings at a glance” (Saldana, 2019) to give the reader a clear
perspective. Because important points may be overlooked when embedded in
explanations, the codes or categories reached can be highlighted by using simple tables
and figures, rich text features, headings, and subheadings so that the reader can see them
at a single glance (Saldana, 2019, p.285). A summary of the study findings obtained
from the research data is presented in Table 1.

As shown in Table 1, 4 themes, 10 categories, and 30 codes were obtained in the
analysis of the data obtained from the interviews, observations, and diaries involving 32
pre-service teachers. To preserve the integrity of the study, the findings are presented
with sample expressions in the text, without separating the data sources, instead of
showing the codes and percentages in the table (Cavus-Giingdren & Hamzaoglu, 2020).
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Table 1

Summary of Study Findings on the Experiences of Pre-Service Elementary Teachers in
the Process of Their Science Center Visits

Theme Category Code

Spatial Image Technology
Scientific showcase
Simulation
Scientific Experiments

Image Laboratory

Astronomy

Scientist Image Invention and Discovery
Scientists in the age they lived

Scientific Development

Sciences
Geology
Climatology
Astronomy
Interest .
Biology
Scientists Turkish-Islamic Scientists
Inventions
Technology Technology from the Past to the Present
Contribution of the Science Contribution to the Innovative and Manufacturing
Center to the City Where It Is  Vision of the City
Located Contribution to the Economy of the City
Contribution to Development of Scientific Literacy of
People in the City
Contribution to Science Supporting Science Teaching for Primary School
Contribution  Teaching Students
Enriching a Vision of Science Teaching in Teacher
Training
Opportunity for Children and Parents to Learn Science
Together
Contribution to Professional Providing Experience for Out-of-School Learning
Development Environments
Supporting Domain Knowledge
Improvement Ideas Location of Science Center
Number of Science Centers
Improvement Community Access of Science Centers
Renovation Works Necessity of Repairing Non-Working Experiment Sets

The Need for Presenting New Inventions and
Developments
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Image

In the study, in which the experiences, observations, and opinions of the pre-
service teachers regarding the practices in the science center were examined, it was
observed that the pre-service teachers developed an image for the science center. Under
the image theme, there are two categories: “Spatial Image” and “Scientist Image”.

In the Spatial Image category, the pre-service teachers developed an image that
focuses on the physical features of the science center. They matched the spatial image
of the science center with Technology (47%), Laboratory (45%), Scientific Experiments
(44%), Astronomy (38%), Scientific showcase (11%), and Simulation (10%). Based on
the science center observations and experiences of the pre-service teachers, it was
observed that they created a spatial image for the science center that is focused on
technology, laboratory, and experiment. Some of the opinions obtained from the
interviews and diaries of the prospective teachers regarding the Spatial Image category
are as follows:

An area where many technologies and technological inventions take place (PSET1).

Sections with interesting materials that bring science and technology together. Experiment
rooms with elements that are unlikely to be encountered. Innovative sections that go in parallel
with new inventions. Simulation rooms which allow us to experience (PSET7).

The science center is like a scientific showcase with laboratory environments and experimental
materials (PSET28).

When | first entered, it was very impressive and large. The first thing that caught my attention
was the robot | saw on the giant screen. A huge technologically advanced space consisting of
many galleries... (PSET30, Diary).

In the Scientist Image category, it was determined that the pre-service teachers
identified their image of the science center with the scientist. Under this category, two
different codes are seen: Inventions and Discoveries of Scientists (78%) and Scientists
in the Age They Lived (65%). Pre-service teachers identified the science center with the
inventions that emerged as a result of the efforts of scientists specific to the period in
which they lived. Some of the opinions obtained from the interviews and diaries
regarding this category are as follows:

It is a huge room where the inventions that emerged in the fields of physics, chemistry, and
biology from the past to the present and the scientists who made these discoveries (PSET18).

A field full of scientists and inventions (PSET22).

When | first entered, I was very impressed by the reflection of Hezarfen Ahmet Celebi on the
screen, and it made me feel like | was in a science center (PSET32, Diary).

Interest

Pre-service elementary teachers showed interest in different galleries or sections
in the science center. In the construction of the theme of interest, pre-service teachers’
“feeling closeness to, liking, or prioritizing a certain event, activity, or person” was
taken into consideration. There are three categories under the theme of interest:
Scientific Disciplines, Scientists, and Technology. It was observed that the pre-service
elementary teachers, who saw many different galleries, activities, or workshops in the
science center, concentrated more on some particular areas. These activities or
applications are explained in detail in the codes under categories.

In the category of “Scientific Disciplines”, pre-service teachers preferred
galleries, activities, or workshops regarding Geology (56%), Climatology (54%),
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Astronomy (49%), and Biology (47%). To this end, it was determined that pre-service
teachers showed more interest in the sections of Earthquake Simulations, Natural
Disasters, Climate Studies, Climate Capsules, Solar System, Galaxies, Space, Stars,
Human Body/Systems, and Harms of Smoking. However, very few teacher candidates
visited the mechanics gallery in their free time. Some of the samples from the
interviews, diary entries, and participant observations related to this category are given
below:

...AFAD was a place that provided experience. We were able to experience natural events such

as storms and earthquakes. | simulated natural events such as tsunamis, tornadoes, floods, and

avalanches. The climate rooms were also very nice. Maybe | felt the air temperatures that |

could never feel. | was very interested in examining the structures in our bodies in more detail
(PSETS).

...one of the applications that I liked the most was the part where we examined our fingers and
the structure of our t-shirt with a microscope (PSET10).

| was excited to see the systems in our body and their functioning in detail... Also, the three-
dimensional movie we watched, traveling in Space, was amazing... It helped me realize once
again how magnificent and orderly the space is (PSET13, Diary).

...In general, they had a more enjoyable time in “our body” gallery. The female students
showed interest in the experimental sets related to respiration and cell subjects and listened to
the guide more carefully... (Participant Observer 2)

Another area of interest for pre-service elementary teachers during their science
center trips was ““‘Scientists”. There are two different codes in the “Scientists” category,
namely, Turkish-Islamic Scientists (77%) and Inventions of Scientists (68%). Pre-
service teachers showed a great interest in scientists and their contributions to society at
the science center. Participant observer notes and findings from the interviews point out
that pre-service teachers were interested and excited about Turkish-Islamic Scientists
because they did not have enough knowledge about this field before. Some opinions
from interviews, diary entries, and participant observation notes regarding this category
are given below:

| studied Turkish-Islamic scholars and their inventions in the free section. I didn’t know before
that our own ancestors had such important work (PSET8).

The area where the works of Muslim scientists were exhibited was the one that was most
interesting to me. It was enjoyable to examine the models that showed the working mechanism
of the inventions there (PSET9)

The discoveries of scientists were very interesting. The structures were complex and different
in mindset. For example, I found Al Jazari’s lock system very interesting and successful
(PSET27, Diary)

It was observed that the teacher candidates showed great interest in the Sultans of Science
Gallery. During this period, the pre-service teachers told each other and the advisor faculty
member that they had never heard of this information about scientists before and did not know.
In addition, it was observed that they were surprised next to the sets in which some scientists-
inventions took place (Participant Observer 1).

Another category under the theme of interest is “Technology”. Two different
codes are listed under this category: Technology from Past to Present (69%) and Robots
(56%). Pre-service teachers showed a great interest in the technological departments or
galleries in the science center both in guided field trips and in their free time. Findings
from interviews, diaries, and observation notes indicate that male pre-service teachers
showed more interest in technology-related fields. Some opinions regarding this
category are given below:
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It was the robot upstairs that caught my attention the most. It was mimicking your moves.
Future uses for robots were inspiring (PSET15)

It was very interesting to observe the scientific progress from the inventions made in the past
centuries to the developments in the current century (PSET26, Diary)

...It was observed that male pre-service teachers wanted to spend more time in the galleries
visited, especially in technological tools, engineering, and design mechanisms (Participant
Observer 2)

Contribution

In the study, it was observed that the pre-service teachers also focused on the
contributions of the science center. There are three different categories under the theme
of contribution: “Contribution to the City where the Science Center is Located,”
“Contribution to Science Teaching,” and “Contribution to Professional Development.”

Pre-service teachers evaluated “Contribution of the Science Center to the City
Where It Is Located” based on their experiences of visiting the science center. Under
this category, there are three different codes: Supporting the City’s Innovative and
Manufacturer Vision (68%), Supporting the City’s Economy (62%), and Developing the
City’s Science Literacy (56%). Based on the experience they gained, the pre-service
elementary teachers gained an awareness that the science center can contribute to the
city where it is located. They interpreted this contribution in terms of the students living
in the city, the people of the city, and the city’s economy and innovative vision. Some
opinions from interviews, diaries, and participant observation notes regarding this
category are given below:

| think that if the people in the region can take full advantage of it, it will significantly improve
the science literacy of the people there and promote science (PSET10).

I think it attracts students or individuals interested in science not only in the city where it is
located but also in the whole region, and thus increases the interest in science. | also believe
that this will contribute to the economic development of the city (PSET30).

Such a place undoubtedly gives the region the feature of being an area frequented by visitors. It
supports the city’s work in science and technology. It makes the city more productive and
innovative (PSET®6, Diary).

Another category discussed under the contribution theme is the science center’s
contribution to Science Teaching. In this category, there are three different codes:
“Supporting Science Teaching for Elementary Students (69%)”, “Providing Science
Teaching Vision in Teacher Training (67%)”, and “Children’s and Parents’ Opportunity
to Learn Science Together (55%)”. Pre-service elementary teachers interpret the
contribution of the science center to science teaching in terms of students, teachers, and
parents. Pre-service elementary teachers are of the opinion that science centers will
contribute to increasing the interest and passion of especially primary school children in
science, supporting permanent learning, and increasing science achievement. In
addition, they see the science center as an important element in training elementary
teachers and supporting teacher candidates’ science teaching competencies. In addition,
pre-service teachers think that the science center is important for the child to learn and
experience science with their parents. Some of the opinions obtained from the
interviews and diaries regarding this category are given below:

In theory, everyone knows about science more or less. However, learning by observing and
understanding by discovering makes learning science more permanent and enjoyable. | think
that the science center will bring this perspective to teachers in science teaching (PSET1)
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Undoubtedly, children are more willing and creative than us in imagination and discovery. It
will contribute much more to their creativity and learning if they see these features by trying
and living in the science center instead of just learning them as theory. | think it will also
support children to develop permanent skills in their future lives (PSET12)

Today I saw children visiting the science center with their parents. It’s nice that the science
center offers the opportunity to learn science together for both parents and children. | think it
will have positive effects if the school encourages families to visit the science center (PSET20,
Diary).

Another category discussed in the context of the contribution theme is
“Contribution to Professional Development”. Pre-service elementary teachers
emphasized the contribution of the science center to the professional development of in-
service and pre-service teachers in line with their experiences in the science center. This
emphasis is mostly on Gaining Experience (78%) and Supporting Field Knowledge
(68%) for out-of-school learning environments. Pre-service elementary teachers see
science centers as an effective out-of-school learning environment for science teaching.
In addition, they see it as an opportunity, especially for schools that do not have
laboratories or teaching materials. Another point that the pre-service elementary
teachers find important in contributing to professional development is that the science
center is an important component supporting the subject knowledge. Pre-service
teachers believe that the experiments, activities, and practices in the science center will
support the current and basic subject knowledge required for science teaching. Some
opinions regarding this category are given below:

When | become a teacher, | would like to take my students to the science center often because

it is easier for them to understand something they see with their eyes and try. It also gives me
an important experience outside the classroom as a teacher (PSET17).

Since my students will be more inclined to be influenced by what they see and have more fun
because of their young age, the science center will keep their minds active and offer them the
opportunity to have a pleasant time. For this reason, | would like to take my students to places
such as science centers whenever possible (PSET18).

I think that science centers will provide an important awareness for science teachers. The
teacher can realize their productive, curious, questioning, and observant characteristics, learn
new information, complete missing information, and come up with new project ideas
(PSET22).

Improvement

Another prominent theme within the scope of the study is “Improvement”.
Within the scope of this theme, the pre-service elementary teachers mentioned
“Improvement Ideas” and improvements to be done in order for the science center to
operate more effectively, based on their experiences.

In the category of “Improvement”, there are three different codes: Location of
the Science Center (72%), Number of Science Centers (58%), and Accessibility of
Science Centers by the Community (51%). Pre-service teachers stated that science
centers should be located closer to the city to increase the science literacy of society,
reach more students, and be beneficial for all segments of society. They also stated that
the number of science centers should be increased or research centers or workshops
affiliated with the science center should be established in different parts of the city.
Finally, they mentioned that the science center should be supported with activities that
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provide access to the community. Some of the opinions obtained from the interviews,
diaries, and participant observer notes are given below:

It would be better if the location of the science center was accessible to everyone. It is very
difficult to reach here from many parts of the city (PSET3, Diary).

...exhibitions, galleries, and seminars on different subjects can be opened every month. People
can benefit from these activities by announcing all segments of society through advertisements
(PSET12).

Children and teachers should be encouraged to visit this place frequently and benefit from
different activities. For example, for me, it was a day worth getting up at 6 in the morning and
walking for half an hour and traveling by tram for half an hour (PSET9).

...the conversations with the pre-service teachers in front of the science center in the early
morning hours were related to the fact that the science center was so distant. Some students had
come by transferring three different vehicles. Some were even late. However, although the
science center was distant, it impressed and excited them with its external appearance. At the
end of the science center tour, the conversations between them were like “everyone should
benefit from it”, “When I become a teacher, I would definitely bring my students”...
(Participant Observer 1)

Another category in the improvement theme is “Renovation Works”. In this
category, the codes “the Need for Repairing Non-Working Exhibits (73%)” and “To
Include New Inventions/Innovations and Developments (56%)” were included. Based
on their experiences, the pre-service teachers mentioned that the exhibitions that did not
work in the science center should be repaired, and some closed galleries should be
opened. In addition, they made suggestions for the addition of new galleries, inventions
and innovations in light of the current scientific developments in order for the science
center to operate more effectively. Some of the opinions obtained from the interviews,
diaries, and participant observer notes regarding this category are given below:

New galleries may be opened over the years, or new research and events may be added to
existing galleries. New scientists and their studies can be added. Events for that day can be
organized on certain special days (PSET16).

I think non-working instruments and test sets should be repaired. My second visit here, and the
same test exhibits were not working (PSET24, Diary).

...the pre-service teachers asked questions of the lecturers and guides that some of the exhibits
did not work. In addition, it was observed that some teacher candidates directed their criticisms
to the guides about the fact that they could not see the work of some Turkish scientists, such as
Canan Dagdeviren and Mete Atatiire (Participant Observer 2).

Discussion and Conclusion

The study aimed to examine the experiences of pre-service elementary teachers
during the Konya Science Center trip and their observations and opinions about this

29 9

experience after the trip, and the results are discussed in the context of “image”,

9% 99 ¢¢

“Interest”,” “contribution,” and “improvement” themes.

In the study, it was determined that the pre-service elementary teachers
developed an image for the science center. This image focused on the spatial
characteristics of the science center and scientists. Science center images of teacher
candidates focusing on space are mostly related to technology, laboratories, and
scientific experiments. Sayar and Arat (2017) define Konya Science Center as a
building that has the feature of being a symbol building for Tiirkiye and Konya City
with its design considering many criteria in detail and because it is a Leeds-certified
sustainable building. Colors and lighting used in the design of the spaces in Konya
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Science Center impress the visitors, especially children (Burkut, 2018). In this study,
pre-service teachers found the interior and exterior design of the science center quite
technological and were affected by this design. Furthermore, the identification of the
science center with the spatial image dimension with laboratories, scientific
experiments, astronomy, scientific showcase, and simulations is an original result. In
addition, another image developed for the science center is the scientists’ dimension.
Based on the observations they obtained during the science center trip, the pre-service
teachers identified the science center with the inventions that emerged as a result of the
studies of scientists specific to the period in which they lived. Considering the limited
number of studies in the related literature on how pre-service teachers perceive science
centers or how they create an image related to science centers, the results of this study
are new in the field in terms of the images developed for the science center.

It was determined that the pre-service teachers showed interest in different
galleries or sections during the science center trip. This interest stands out with
scientific disciplines, scientists, and technology. In terms of scientific disciplines, it was
observed that pre-service teachers preferred the following galleries, activities, or
applications that represent Geology, Climatology, Astronomy and Biology: Earthquake
Simulation, Natural Disasters, Climate Studies, Solar System, Galaxies, Space, Stars,
and Human Body/Systems. However, it was determined that very few teacher
candidates visited the mechanics gallery in their free time. Studies have shown that
students have problems at the conceptual level in the mechanics-related subjects of
physics, that these subjects are difficult and boring for the students, and that they have
difficulties in practice in daily life (Eryilmaz & Tatli, 2000; Giilgigek & Yagbasan,
2004; Lye et al., 2002; Yeltekin-Atar et al., 2021). There may be different reasons why
prospective elementary teachers, who see many different galleries, activities, or
workshops in the science center, show more interest in some areas. As a matter of fact,
the pre-service elementary teachers participating in the research were in the second term
of their undergraduate education. They take Basic Science and Environmental
Education in Elementary School courses. The subject areas they learned within the
scope of these courses and the galleries, activities, and practices they were interested in
at the science center were similar. This situation may have caused the pre-service
teachers to turn to and be interested in practices that provide evidence about the subjects
they know theoretically. Similarly, in their research with teachers, Yolcu and
Karamustafaoglu (2021) determined that elementary teachers, unlike science teachers,
talked about topics that can be matched with the topics in life studies and social studies
courses in addition to the science course in the virtual science center trip. The reason for
this situation is explained by the fact that elementary teachers receive training for
different courses. Another area of interest for pre-service teachers during their visit to
the science center was “Turkish-Islamic Scientists” and “Inventions of Scientists”. The
reason why the pre-service teachers were interested and excited about Turkish-Islamic
Scientists may be due to the fact that they did not have enough knowledge about
scientists, research processes, and inventions of scientists. Studies have shown that the
perceptions and knowledge of pre-service elementary teachers about scientists include
stereotypes and are not based on a realistic basis (Cermik, 2013; Oguz-Unver, 2010).
The research results indicate that adequate educational support should be provided not
only in terms of the perception of scientists but also in terms of having knowledge about
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scientists. Finally, another area that teacher candidates are interested in in the science
center is the technology dimension. In the study, it was observed that especially male
pre-service teachers showed more interest in technology galleries, which also include
robots, in the science center. When review studies in the field are examined, studies
show that male pre-service teachers’ attitudes and competencies towards technology
were higher than those of female pre-service teachers (Aksogan & Bulut Ozek, 2020;
Arslan et al., 2011; Cetin et al., 2012; Kubiatko et al., 2010; Ozdemir & Tag, 2017;
Sainz & Lopez-Saez, 2010). This result indicates that measures should be taken to
positively support female pre-service elementary teachers’ interests and attitudes
towards technology.

It was concluded that the pre-service elementary teachers made inferences about
the contributions of the science center based on their experiences in the science center.
The results obtained in the context of contribution can be considered in three different
dimensions: its contribution to the city where the science center is located, its
contribution to science teaching, and its contribution to professional development. In
line with their experiences, pre-service teachers interpreted its contribution to the city
where it is located in terms of supporting the city’s innovative and manufacturing vision
and economy and improving the city’s science literacy. Shein et al. (2019) stated that
visits to science centers contribute to the public’s knowledge, understanding,
participation, and interest in science and technology. Gorkemli and Solmaz (2012), who
discussed what the Science Center could add to Konya in their study, stated that science
centers would attract more visitors and investors to the city, will be an important center
of attraction in the city, and these effects will contribute to the city’s economy and
development. According to Tlili et al. (2006), these centers establish a link between
science, education, and industry. The elementary teachers’ ideas about the science
center’s contribution to the city where it is located are considered as an important result
of the study. This evaluation sheds light on how they perceive science centers as centers
of attraction for science teaching in their professional lives. According to another result
in the context of contribution, pre-service teachers believe the science center contributes
to science teaching. It was concluded that they interpreted this contribution as
supporting science teaching for primary school students, providing a vision of science
teaching in teacher training, and providing the child with the opportunity to learn
science with their parents. Studies with students have shown that science center trips
increase children’s desire to be a scientist and do scientific research, improve success in
science courses, create a desire to choose professions in the field of science and
technology and provide a better understanding of scientific concepts (Dohn, 2013;
Ercetin & Gorgiilii, 2018; Guisasola et al., 2005; Ok & Aslan, 2020; Ross et al., 2010).
The research showed that the science center supports science teaching, which is similar
to the results of studies conducted with in-service and pre-service science teachers in the
literature (Bozdogan, 2008; Cigek & Sarag, 2017; Selanik-Ay & Erbasan, 2016). The
result of this study is based on the science center observations and experiences of the
pre-service elementary teachers. At this point, it is considered important that elementary
teachers, who will also assume the role of science teaching, understand the importance
of science centers in terms of supporting science teaching. Moreover, it can also be
considered as an original result that pre-service teachers consider the science center to
provide a vision of science teaching in teacher training. Another result obtained from
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pre-service teachers’ experiences is that the science center will support the learning of
children and parents in terms of its contribution to science teaching. Oztiirk and Lagin-
Simsek (2019) examined the behavior of families in the science center and determined
that parents and children mostly preferred to perform the visit together. Compared with
the results of this study, the contribution of the science center was determined by the
pre-service teachers in terms of providing the child with the opportunity to learn science
with their parents. It is anticipated that this outcome will guide prospective elementary
teachers in terms of guiding the parents in their professional lives.

Another result that can be considered as part of the contribution dimension is
how the pre-service teachers interpret the contribution of the science center to
professional development. The pre-service teachers see science centers as an effective
out-of-school learning environment for science teaching. Moreover, they see it as an
opportunity, especially for schools that do not have laboratories or teaching materials.
Another point that the pre-service teachers find important in terms of contribution to
professional development is that the science center is an important component that
supports the content knowledge. Various studies have also revealed that teachers should
effectively guide their students and have sufficient content knowledge in science
centers, which are an out-of-school learning environment (Dewitt & Hohenstein, 2010;
Geveke et al., 2017; Krange et al., 2020; Luehmann & Markowitz, 2007; Tran, 2011;
Turkmen, 2015). Thus, the present research has made elementary teachers aware that
science centers are an opportunity for professional development.

Another result of the research is that the pre-service elementary teachers drew
attention to the measures to be taken for the science center to provide more effective
benefits and the improvements to be done within the scope of renovation works. Science
center experiences of pre-service teachers indicate that science centers should be located
closer to the city to increase the science literacy of society, reach more students, and be
beneficial for all segments of society. In addition, suggestions were made that research
centers or workshops should be established in different parts of the city and that the
science center should carry out activities that provide access to society. Based on the
experiences of the pre-service teachers in Konya Science Center, the exhibits that do not
work in the science center should be repaired, and some closed galleries should be
opened. Bozdogan (2008), in their study at the Feza Giirsey Science Center, revealed
that non-working exhibits constitute a problem faced by pre-service teachers. It can be
suggested that the exhibits should be repaired, the closed galleries should be opened,
and new galleries should be added in light of current scientific developments in order
for the center to operate more effectively.

The results of this research, which is based on the experiences of pre-service
elementary teachers visiting a science center, which is an informal learning
environment, contain original findings regarding providing pre-service elementary
teachers with a qualified science teaching vision and experience. Based on these
findings, the effective use of science centers can be added to undergraduate programs as
a separate applied course to attain well-equipped training for elementary teachers.
However, considering the contribution of science centers to the city and region where
they are located, it is necessary to take measures to ensure that these centers are utilized
in the most effective way.
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