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Abstract: In the current study aimed to create awareness of color dyes found in foods
and beverages on 8% grade students through an experimental activity designed by the
researchers. To this end, the experimental activity developed on the basis of 5E learning
model including the use of spectrophotometer allowing the practical analysis of food dye
was administered to the participants. This study was designed as a case study, one of the
qualitative research methods. As the data collection tool, a semi-structured interview
form, administered before and after the activity, was used to determine the participants’
awareness. By making use of science and technology integration through the developed
experimental activity, students were enabled to make scientific observations on a
problem encountered in their daily life. In the analysis of the data, content and
descriptive analyses were used together. It was found that the activity was effective in
raising the participating students’ awareness of color dyes in foods and with the inclusion
of spectrophotometer into this process, the students’ interest was aroused. As a result, it
can be suggested that with the inclusion of technological tools such as spectrophotometer
into teaching-learning process, activities directed to raising students’ awareness of the
issues directly related to their health can be enhanced.
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8. Sinif Ogrencilerinin Spektrofotometre Kullanimi ile Gida Boyasi
Hakkindaki Farkindalhiklarinin Belirlenmesi*

Oz: Bu calismada, 8. sinif 8grencilerinde, arastirmacilar tarafindan tasarlanan deneysel
etkinlik ile vyiyecek ve iceceklerde bulunan gida boyalarina ydénelik farkindalik
olusturulmasi amaglanmistir. Bu amacgla katilimcilara, gida boyalarinin pratik analizini
saglayan spektrofotometrenin kullanimini iceren 5E 6drenme modeline dayal olarak
gelistirilen deneysel etkinlik uygulanmistir. Arastirma, nitel arastirma ydntemlerinden
durum calismasi olarak desenlenmistir. Veri toplama araci olarak etkinlik éncesinde ve
sonrasinda katilimcilarin farkindaliklarini belirlemek amaciyla yari-yapilandiriimis goriisme
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formu uygulanmistir. Deneysel etkinlik ile fen ve teknoloji entegrasyonunu kullanarak,
ogrencilerin glinlik hayattaki bir soruna yo6nelik bilimsel gozlemler yapmasi saglanmistir.
Verilerin analizinde icerik ve betimsel analiz birlikte kullaniimistir. Etkinligin, 6grencilerde
tlkettikleri gidalar icindeki katki maddelerine karsi farkindalik olusturmada etkili oldugu
ve bu slirece spektrofotometrelerin dahil edilmesiyle konuya yoénelik ilgilerinin arttigi
goralmistir. Egitim ve o6gretime spektrofotometre gibi teknolojik cihazlarin dahil
edilmesiyle 6grencilerin dodrudan saghdini etkileyen konularda bilinglendirilmesini
saglayan etkinliklerin gesitlendirilmesi onerilmektedir.

: Spektrofotometre, gida boyalari, deneysel etkinlik, 5E 6grenme
modeli, fen egitimi.
*Bu calismanin bir kismi, Mugla’da dizenlenen International Contemporary Education
Research Congress 2016 isimli kongrede sunulmustur.

26 Kasim 2018. 22 Mart 20109.

Developments in science and technology have led the way in the formation of social
issues and the development of the modern education concept of the 21st century.
Teaching methods and environments have been renewed and there have been changes in
the existing educational practices to prepare students and instructors for the future. In
accordance with these changes, curriculums have also been renewed. In the science
curriculum (Ministry of National Education [MoNE], 2018), it is strongly emphasized that
“All students must be educated as science literate individuals”. In science education one
of the learning environments that can foster science literacy by making it possible to
learn by doing and experiencing are laboratories. Laboratory experiences help students
develop their critical thinking and creativity. In addition, this process increases students
'appreciation of the mechanisms used by scientists to gain knowledge and analyze.
Moreover, through laboratory education, students are allowed to engage in in-depth
learning (Bes, Sancho, Peleato, Medina, Gomez-Moreno & Fillat, 2003). Today, various
educational reforms are being implemented to increase the effectiveness of laboratory
practices in science education. In these reforms, approaches that can contribute to the
improvement of learning and teaching environments in the laboratory have been
adopted. One of these approaches is the inquiry-based learning. In the inquiry-based
science education, on the one hand students are provided with experiences that can be
taken as the basis in the construction of new information or in the testing of thoughts,
they are encouraged to question their thoughts created on the basis of evidence on the
other (Késeoglu & Tumay, 2015, p. 83). In the constructivist approach various learning
models (3E, 4E, 5E, 7E) are used. The 5E model is a science teaching model built on
experimental activities. The model consists of five stages. These stages are; Engage,
Explore, Explain, Extend (or Elaborate) and Evaluate (Wilder & Shuttleworth, 2005). 5E
model-based instruction has been reported to increase students’ conceptual
understanding and higher order thinking skills and to positively affect students’ learning
motivation by relating what has been learned to their daily lives (Cetin-Dindar & Geban,
2017).Moreover, laboratory activities developed on the basis of the 5E model have been
reported to positively affect students’ academic achievement and scientific process skills
(Acish & Turgut, 2011). Hirga (2013), conducted a study on pre-service teachers,
reported that the use of 5E model-based animation scenarios for electrical safety
awareness improved the technical skills related to electric shock and information of first
aid.

Science education should be directed to the accomplishment of learning of science
subjects in a holistic manner by establishing connection between science and technology.
UV-visible spectrophotometers used in some general chemistry laboratories can
determine the absorption spectra of colored or colorless solutions (Aycan & Arslan, 2017;
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Dooling, Bodenstedt & Page, 2013; Galloway, Bretz & Noval, 2014; Kilig-Alpat, Ozbayrak-
Azman & Alpat, 2018; Sharma, Gulati & Mehta, 2012). These tools rely on the interaction
of electromagnetic radiation with matter and are built on Beer Lambert's Law, which is
based on the principle that radiation is absorbed or diffused by the atom or molecules
that make up the matter. This law states that the amount of light passing through a
solution is logarithmically inversely proportional to the length of the path followed by the
light in the solution and the concentration of the solution, while the amount of light
absorbed is directly proportional (Lema, Alijinovic & Lozano, 2002). Quantitative analyses
of some food additives (food dyes, sweeteners, preservatives, etc.) can also be
performed with spectrophotometers.

Food dyes are divided into two groups as pigments obtained from natural sources and
synthetically obtained pigments. While cochineal carmine, indigotine, anthocyanin,
riboflavin and beta-carotene are included in the class of natural colorings, tartrazine
(E102), sunset yellow (E110) and ponceau 4R are synthetic dyes (Onciil, 2009). There
are many food dyes in the food we use in our daily lives. For example; energy drinks,
cakes, pastries and sauces were found to contain food dyes (Altinigde, 1999; Ath, 2010).
Clinical studies have shown that tartrazine (E102) in humans, especially in children,
triggers asthma, eczema, urticaria and migraine and causes hyperactivity, restlessness
and sleep disturbance (Blyukdere & Ayaz, 2016; Lok, Chung, Benzie & Woo, 2011). In
addition, there are studies reporting the negative effects of food additives on human
health (Sen, Aksoy & Yilmaz, 2017). Although some food additives have such negative
effects on health, their consumption by children and young people is increasing with each
day. Lok et al. (2011), conducted a study on 142 elementary school students aged at 8-9
in Hong-Kong and found; by using the Food Frequency Survey data, that the color
additives other than sunset yellow (E110) are consumed at acceptable levels for his/her
age group but it is highly above the acceptable daily intake level (51%) for the nine-year
old. Studying on a different age group, Jain & Mathur (2014) found that students in the
age group of 13-15 consume sports drinks, energy drinks, cakes, pastries and sauces
including food additives than the students in the age group of 15-19.

It is necessary to raise students’ awareness of the foods whose consumption is
continuously increasing and which are made more attractive with the addition of food
colorings. It is thought that raising this awareness in students at early ages can help to
prevent many negative occurrences. In addition, there are studies (Bosma, 1998; Fialho,
Rocha & Mello, 1999; Grenger, 2004; Munmai, Ruenwongsa, Panijpan, Barman, Magee &
Somsook, 2011; Sharma, Gulati & Mehta, 2012) in the international literature conducted
with the participation of undergraduate students using spectrophotometers in teaching-
learning process. Though there are studies conducted at university (Arslan & Aycan,
2014; Kilic-Alpat, Ozbayrak-Azman & Alpat, 2018; Kigciik, 2011) and high school levels
(Carrher, Curry & Tessonnier, 2015; Sigmann & Wheeler, 2004) in the international
literature. The awareness of food consumption should be imparted to students at early
ages. Science education can play an important role in the inculcation of food awareness.
In order to raise students’ awareness through science education, instructional
environments should be enriched and should be made more attractive. Its reported that
5E learning model has positive effects on elementary school students’ conceptual
understanding (Sahin & Cepni, 2012; Turgut & Glrbiz, 2011) and achievements (Aksoy
& Gurbiz, 2013; Sertkaya, 2018) in science education. Moreover, it was thought that 5E
learning model would provide convenience and benefit to students in engage and explain
stages attention and the introduction of spectroscopic methods, in explore and extend
stages obtaining information about food dyes by using the spectrophotometer.

In the current study, it was aimed to design a laboratory activity to inform students
about food dyes and increase their interest in the use of technology in science education
and to investigate the effects of this activity. To this end, answers to the following sub-
questions were sought;
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1. What is the effect of the experimental activity on the 8% grade students’
awareness of food dyes?

Does their awareness of food dyes affect their consumption patterns?

What are the students’ opinions about the determination of the presence of food
dyes in foods and drinks?

wWN

The current study was designed as a case study, one of the qualitative research
methods. The case study is used to analyze one or several cases within their own limits
(setting, time, etc.) in a holistic manner (Karasar, 2013, p. 83). The main purpose of the
current study is to qualitatively evaluate the effect of the experimental activity developed
to raise the 8™ grade students’ awareness of food dye and food consumption in a
laboratory setting.

The study group of the current research is comprised of thirteen 8™ graders (4 girls and
9 boys) attending a private school in the city of Mugla in 2014-2015 school year. In the
selection of the study group, the convenience sampling method was employed. The
convenience sampling method takes prevention of waste of time, money and labor as the
main priority (Blayukoztlirk, Cakmak-Kilig, Akglin, Karadeniz & Demirel, 2010, p. 91). The
students participated in the study on a volunteer basis. The identities of the students
were kept confidential and they are named as “Participant” and the students were coded
as P1 (Participant 1), P2, P3.

As the data collection tool, a semi-structured interview form was used in the current
study. The interview form method is used to collect similar data from different people to
arrive at similar issues (Patton, 1987, p. 111). The interview form was administered
twice during the study. It was first administered to elicit the opinions about food dye and
spectrophotometer before doing the activity and then after the completion of the activity
to determine whether the activity raised the students’ awareness. The interview form
was developed by the researchers and its final form was given after receiving the review
of the field experts. In the form, there are two multiple-choice questions and there are 7
open-ended questions (Appendix 1).

Preparation and implementation of the activity

While developing the activities, studies were examined related to students should have
knowledge and awareness related to food dyes and the use of spectrophotometers in
education. By seeking the opinions of field expert content validity of the laboratory
activity was established. The activity was conducted in compliance with the constructivist
approach. The activity stages were designed according to the 5E model generally used
while conducting science education through the inquiry-based approach (Wilder &
Shuttleworth, 2005). The 5E model places students in the center of experiences by
encouraging them to research, to construct scientific concepts and to relate these
concepts to other concepts (Késeoglu & Tumay, 2015, p. 96). In the “Engage” stage of
the activity, first the students were shown some foods they consume in their daily lives
to draw their interest and their predictions about the presence of food dye in these foods
were asked and then the spectrophotometer was introduced to them. In the “Explore”
stage, the experimental activity was conducted to enable students to engage in concrete
experiences on the issue. The experimental activity was conducted as a demonstration
experiment. Demonstration experiments, in accordance with the constructivist approach,
in engage stage of the 5E/7E learning model are used to reveal the students’ prior
knowledge and motivate. In addition, demonstration experiments are preferred in some
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situation such as the experiments are not suitable for the students in terms of safety,
lack of materials, the inadequacy of students’ psychomotor competences, lack of time,
economic constraints (Ergin, Sahin-Pekmez & Ongel-Erdal, 2012, p.24-25). In this study,
a demonstration experiment was used due to lack of psychomotor skills of students,
limited time and the economic value of materials. In the experimental activity, first
solutions related to foods consumed as drink and food dyes were prepared. Then,
measurements were performed by using spectrophotometer.

In order to determine the presence of brilliant blue (E133) food dye in the food
consumed, the standard addition method, one of the spectrophotometric methods, was
administered. The brilliant blue chemical used in the study was of analytical purity and
the solutions were prepared with distilled water. Solutions of consumed food (energy
drink) and food dye (brilliant blue, E133) were prepared at suitable concentrations and
through the spectra taken, their absorption was observed. As the color of the food
(energy drink) consumed in the experiment was blue, brilliant blue (E133) chemical was
used. In the activity, PG Instrument Photographic T80 + UV/ VIS spectrophotometer and
precision scales (Sartorius) were used. Energy drink was filtered by using blue-band filter
paper. Black solution for this experiment was distilled water. Stock solution of brilliant
blue was prepared as 1g/100 mL spectrophometric determination was realized with ten
times diluted solution and standard addition process realized with 0,2 mL stock solution
(Figure 1).

(a) (b)

(c)

Absorption Values of the Food Consumed and the Brilliant Blue Chemical (a)
Brilliant blue 630 nm; (b) The consumed food 630 nm; (c) Brilliant blue, the consumed
food and standard addition.

This stage was carried out by the researchers. In the “Explain” stage, the students
compared their prior predictions and the data they collected as a result of the
experimental activity. Then, they shared their inferences related to the experiment and
made scientific explanations on the graphs constructed to demonstrate the experimental
data. In the “"Extend (Elaborate)” stage, they established links in relation to the presence
of food dye in other foods they consume in their daily lives. In the “Evaluate” stage, in
line with the scientific information obtained as a result of the experimental activity, a
whole class discussion was held about the chemical compounds found in foods (food
dyes, etc.) and their potential effects on human health and then the semi-structured
interview form was administered. In this activity, the use of the UV/Vis
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spectrophotometer device is important in terms of embodying some concepts (relating to
lighting-matter interaction) and developing their graphic interpretation skills.

In the analysis of the collected data, the data obtained through the semi-structured
interview form were subjected to the content analysis and then were descriptively
interpreted. In the content analysis, the data are first conceptualized and then they are
logically classified on the basis of the emerging concepts and then the themes explaining
the data are determined (Yildinm & Simsek, 2013, p. 259). In the current study, with the
themes obtained through the content analysis, a framework was constructed and the
responses were descriptively interpreted. In the descriptive analysis, direct quotations
are frequently made in order to reflect the opinions of the individuals interviewed or
observed more strikingly (Yildinm & Simsek, 2013, p. 256). Therefore, direct quotations
from the students’ responses are given in the current study.

In order to determine the students’ awareness of food colorings, their responses to the
third question and fourth question in the semi-structured interview form were analyzed.
When the students’ responses given to the third question before and after conducting the
activity were examined, it was found that they defined food dye as “the matter adding
color to foods before the activity. The themes and sample students’ responses related to
the third question are given in Table 1.

Responses given to third question and themes before and after activity

Question 3: What do you understand from food dye?

Before activity After activity
Themes n Sample Answers Themes n Sample Answers
Not 5 They are matters giving Chemical 5 Natural and chemical
natural color to foods (P3) food substances causing harms
dyes when they are used and

found in foods (P3)
They are things used to give
color to foods and drinks (P5)

Harmful 8 What comes to my mind, Natural 4 They are divided into two as
when I hear the word “food food harmful and harmless,
dye”, is dye and harmful dyes natural and unnatural (P1)
agents (P7)

Food dye is a kind of dye
that is not natural, harmful
and posing a threat to
human body (P9)

They are unnatural,
harmful dye agents (P11)

It is seen in the Table 1 that before the activity, the students’ opinions about food
colorings as synthetically produced chemicals were that they are harmful substances and
after the activity their opinions have changed. According to the Table 1, before the
application 5 students thought that the food dye was not natural, 8 students thought that
it was harmful yet after the application, 5 students thought that it is chemical and 4 of
them thought that it is natural.
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The students’ responses to the fourth question before and after conducting the activity
were examined. The themes and sample students’ responses related to the fourth
question are given in Table 2.
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Responses given to fourth guestion and themes before and after activity

Question 4: Do you think that food dye is useful or harmful? Please explain why.

Before activity After activity
Themes n Sample Answers Themes n Sample Answers
Include 3 Harmful because they Both 5 Chemical ones are harmful;
chemicals include chemicals (P3) useful natural ones are not harmful
and (P4)
Not 5 Harmful because they are harmful In my opinion, they are both
natural not natural (P9) useful and harmful because

the food colorings derived
from plants are useful
whereas the chemical ones
are harmful (P6)

According 3 They are harmful because Harmful 8 Harmful because they lead
to media they harm the body. It is to changes in our body (P7)
said so in news (P7) In my opinion, food dye is
harmful because it can make
us sick (P10)

The reason behind this disagreement seems to be that some of them see food dyes as
harmless substances. On the other hand, some of the students have learned that all of
the food dyes are not harmful. According to the Table 2, before the application 3
students think that the food dye includes chemicals, 5 students think it is not natural, 3
students think that we use food dye because of media. After the application 5 students
think it is both useful and harmful, 8 of them think that it is harmful.

First the students’ consumption patterns were determined. For this purpose, they were
first asked to identify the foods they frequently consume. The foods frequently consumed
by the students are given in Figure 2.

Crisps - 8%
Cakes and biscuits _ 15%
Ice cream - 8%

Drinks

54%

Desserts 15%

[=]

10 20 30 40 50 60

Foods Frequently Consumed by the Students

The most frequently consumed foods by the students are drinks (54%, n=7), while the
least frequently consumed foods are crisps (8%, n=1) and ice-cream (8%, n=1). When
the students were asked what they consider while buying these products, they responded
that they care most about the criterion “enjoying them” (43%, n=6), and least about the
criterion “date” (7%, n=1). Then the students’ responses to the 5% question “Do you
consume foods including food dye? Why?” and to the 6™ question “What do “E” codes

8
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found on the back side of package refer to?” in the semi-structured interview form were
evaluated.

When the students’ responses given to the 5% question were examined, it was found that
they emphasized the themes "I sometimes consume” (n=5) and “I usually consume”
(n=8).Some excerpts showing students’ opinions about consuming foods including food
dyes are given below;

"Not too much as they include chemicals” (P3)

"I sometimes consume” (P10)

“"Even if I consume, I don’t know” (P4)

"We consume because there are no natural products in shops” (P9)

"I consume because they are very delicious” (P8)

"Not too much, but a little because if I like its taste I consume; If I don't like, I
don't consume” (P11)

When the students’ responses given to the 6™ question were examined, it was found that
majority of them responded as "I have no idea” (n=11).

After the completion of the activity, the students emphasized two themes “"They consume
without knowing” (n=6) and “They consume as their taste is good even though they
know the fact” (n=4).Some students’ excerpts are given below;

"“Yes, I consume. But I will take more care about it” (P3)

"I consume because I do not know which of the products I buy includes food dye”

(K10)

"I sometimes consume because if their taste is good, I cannot control myself”
(P11)

After the completion of the activity, it was observed that the students’ awareness of E
code on the back side of the package increased.

"Europe. It says that there is food dye” (P4)
"It shows whether there is food dye or not” (P7)
"It is the E of Europe. It indicates the color of the food dye in the food” (P13)

Moreover, as families are influential on students’ food preferences, the students stated
that they would share the information they gained about food colorings with their
families.

In order to determine the students’ opinions about the determination of the presence of
food dye, their responses given to the 7™ question “How do you determine the presence
of food dye in foods?” in the semi-structured interview form were examined.

In response to this question, the students emphasized three themes that are “from its
appearance” (n=6), “from its taste” (n=2) and “from its package” (n=4). Some sample
statements showing students’ opinions on the issue are given below;

"I feel from the taste, and it is also indicated in the ingredients section” (P1)
“"From its taste and appearance” (P3)

“If it is colorful, then there is food dye” (P8)

"The presence of food dye is indicated on the packages” (P9)

Thus, it was found that the students mostly prefer observations that are not
experimental in the detection of food dye. After the completion of the activity, they used
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the phrases “spectrophotometer” (n=7) and “by doing experiment” (n=6). Some sample
student statements are given below;

"We can detect with spectrophotometer” (P3)

"With experiments and letter E on the back of packages” (P6)

"We detect with some methods, experiments. For instance, we can determine by
using spectrophotometer” (P13)

The findings of the current research have revealed that a positive change has been
observed on 8™ grade students’ awareness of food dye as a result of completing an
experimental activity based on the 5E learning model. Similarly, it was reported that the
use of 5E learning model in teaching cell divisions, increases the achievement of 8t
grade students (Zengin, 2016). In another study conducted with 6th-grade students, it
was reported that guide activities prepared in accordance with the 5E learning model
increased students' scientific process skills, academic achievements and attitudes
towards science (Oztiirk, 2013). Prior to the experimental activity, the students defined
food dye as a harmful substance used to give color and found them harmful as they are
chemical and they sated that they consumed these foods as they are delicious. Lok et al.
(2011), stated that consumption of foods including synthetic food dye by students aged
at 8-9 is highly over the daily threshold intake level (51%). In another study, it was
found that with increasing average age, the consumption of foods including additives
(sports drinks, energy drinks, cakes, pastries and sauces) is also increasing (Jain &
Mathur, 2014). Our findings are parallel to these findings reported in the literature. The
students in the study group of the current research stated that they frequently consume
these drinks. As food dyes are used more in drinks when compared to other foods, the
students are under risk. The students’ awareness of food additives is low. Similarly,
Gavaravarapu, Rao, Mendu & Polasa (2009), reported that students are not aware of the
food quality standards; thus, their awareness should be raised and that they should be
made more familiar with the quality symbols in tags. After the completion of the activity
in the current study, the students divided food colorings into two as natural and chemical
and they defined the natural ones as harmless and the chemical ones as harmful and
they stated that even if they do not want, they have to consume them as they are in any
food. Moreover, it was seen that the awareness of E code was created in the students.
Sharma, Gulati & Mehta (2012) conducted a study with the participation of
undergraduate students and teaching students green chemical concepts and techniques
was found to be useful and was found to be allowing students to conduct safe and
economical experiments. Munmai, et al. (2011), stated that an application made up of
three main activities based on the 5E models (comparison of colors and loading onto the
plate, use of the mixture in a computer program and determination of wave lengths with
spectrophotometer) created positive effects on the learning of some basic concepts such
as nature of colors, light absorption etc. In another study, within the context of a project
conducted by a university in cooperation with district schools, experiments including
scenarios with real world-based themes and inquiry-based (constructivist) learning and
teaching approaches and aiming to use spectrophotometer were carried out with 6-12
grade students. Through this project, the elementary school students were introduced to
spectrophotometer and the teachers gained experiences that would be conducive to their
professional career (Granger, 2004).

While, before the activity, the students stated that they could detect the presence of food
dye mostly through observations that are not experimental, they, after the completion of
the activity, stated that they could detect it with spectrophotometer and experiments.
Kiguk (2011) found that pre-service science teachers think that the use of
spectrophotometer in science education can be useful. Studying on a similar sampling,
Arslan & Aycan (2014) reported that the pre-service teachers’ attitudes positively
changed as a result of the experimental activity in which the amount of carmine (E120)

10
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in different drinks was determined with spectrophotometer. Rosa, Antello & Rosa (2018)
stated that the laboratory activities in which UV-Vis spectrophotometer was used raised
students’ awareness of the areas of usage of food colorings in industry. In another study
using the spectrophotometer method, it was reported that the experiments designed on
the basis of project-based learning approach increased the academic achievement and
retention of the pre-service chemistry teachers (Kiling-Alpat, Ozbayrak-Azman & Alpat,
2018).

The experimental activity conducted in the current study was found to have raised the
students’ awareness of additives found in foods and with the inclusion of
spectrophotometer into the process, the students’ interest in the subject was also
aroused. Therefore, development and use of activities in which technology is integrated
with science education and 5E learning model is used can be suggested. When the
relevant literature is reviewed, it is seen that students general engage in such activities
at tertiary level; yet, as for elementary and secondary education, such activities are quite
limited. Inculcation of awareness of food dye and their consumption at early ages would
yield better results. In addition, this study is limited to the developed laboratory activity
for use of spectrophotometers to determine food dyes and the study group. With the
inclusion of technological tools such as spectrophotometer into education and instruction,
activities for secondary level should be developed and enriched so that students’
awareness of the issues directly affecting their health can be raised.
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1. How often do you consume the following foods? (put them into order of frequency as
3:the most, 2: moderately, 1: the least.)

__ Crisps __ Desserts _Cakes and Biscuits
_ Sweets __Jams
__Drinks ___Ice-cream

2. What do you care about while buying foods? (put them into order of frequency as 3:
the most, 2: moderately, 1: the least.)

__Its being well-known trademark __Ingredients

__Adverts

__Its being high quality __Enjoying it

_ Date __Appearance of its package

3. What do you understand “food dye” is called? Please explain.

4.Do you think that food dye is harmful? Useful? Explain why.

5. Do you consume foods including food dye? Why?

6. What do you think “E” codes on the back of the package refer to?

7. How do we determine the presence of food dye in foods?

(0]

. Do you share this information with your family and friends?

9. Has your family got any influence on your selecting packaged foods? Please explain.
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Abstract: This research focused on the clarification of science teacher orientations (STOs)
as a component of pedagogical content knowledge via a card-sorting task containing seven
scenarios concerning physical-chemical change topic (PCC) developed by the authors. This
research was designed according to the case study model as a qualitative research method
that’s why the participants were four experienced chemistry teachers who taught in
different high schools at ninth grade were examined in their classes without any
manipulations. The data were collected through card- sorting task. At the end of the
research, it was concluded that the experienced chemistry teachers held different science
teaching orientations. It has also been determined that each teacher adopts more than one
orientation at the same time. They were in favor of student-centered orientations no matter
they perform them in practice. Clarifying experienced chemistry teachers’ science teaching
orientations with a single instrument cannot be sufficient; different instruments should be
used instead.

Keywords: Science teaching orientations, card-sorting task, experienced chemistry
teachers, physical-chemical changes.

Ozet: Bu arastirmada, yazarlar tarafindan fiziksel-kimyasal degisim (FKD) konusu
kapsaminda gelistirilen yedi senaryodan olusan kart gruplama aktivitesi ile alan egitimi
bilgisinin bir bileseni olan fen &gretimine yonelimin aydinlatiimasina odaklaniimistir.
Arastirma, nitel arastirma ydntemlerinden durum cgalismasi modeline gore
gerceklestirlmistir. Bu nedenle, katihmcilar dokuzuncu sinif dizeyinde farkh ortadgretim
kurumlarinda kendi sinif ortaminda herhangi bir miidahale olmadan goérev yapan deneyimli
dort kimya Ogretmenidir. Veriler, kart gruplama aktivitesi ile toplanmistir. Arastirma
sonunda, deneyimli kimya 6gretmenlerinin farkh fen 6gretimi yonelimlerine sahip olduklari
sonucuna varilmistir. Ayrica, her 6gretmenin ayni anda birden fazla yonelimi benimsedigi
belirlenmistir. Deneyimli kimya 6gretmenleri her ne kadar sinif iginde uygulamasalar bile
kart gruplama aktivitesinde genel olarak 6grenci merkezli anlayistan yana tercihlerde

1 This study is a part of Ayse Zeynep SEN’s doctoral dissertation which was conducted under the supervision of
Canan NAKIBOGLU, and was supported by Balikesir University Scientific Research Projects Office with the
project number of 2015/133.
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bulunduklari belirlenmistir. Calisma sonunda deneyimli kimya &gretmenlerinin fen
O0gretimine yonelimlerinin tek bir veri toplama araci ile belirlenmesinin yeterli olmayacadi,
bu nedenle farkh araglarin da kullanilmasinin daha uygun oldugu soylenebilir.

Fen Ogretimine yonelim, kart gruplama aktivitesi, deneyimli kimya
ogretmenleri, fiziksel kimyasal degisimler.

Teaching is a precious process for both students and teachers. At the end of the teaching,
not only students learn, also teachers learn how to teach. It is because teaching is not only
telling the content knowledge to students. It is the knowledge about how to teach the
content knowledge to students. The valuable dimension of teaching is learning about
teaching.

Shulman (1986) emphasized that content knowledge consists of three categories a) subject
matter knowledge, b) pedagogical content knowledge (PCK) and c) curricular knowledge.
He defined content knowledge as both chunk and framework of the knowledge in the
teacher’'s mind rather than subject matter knowledge. Pedagogical content knowledge
(PCK), the second category of content knowledge, is defined as:

“..the most regularly taught topics in one’s area, the most useful forms of
representation of those ideas, the most powerful analogies, illustrations,
examples, and demonstrations in a word, the ways of representing and
formulating the subject that make it comprehensible to others. (Shulman, 1986

p. 9)"

Shulman (1987) broadened his classification, and he suggested seven categories as
content knowledge, general pedagogical knowledge, curriculum knowledge, pedagogical
content knowledge, knowledge of learners and their characteristics, knowledge of
educational contexts, knowledge of educational ends, purposes, and values, and their
philosophical and historical grounds (p. 8).

Different models of pedagogical content knowledge have been suggested by other
researchers (Cochran et al., 1991, 1993; Fernandez-Balboa and Stiehl, 1995; Grossman
(1990) cited in Xiaoyan , 2007; Hashweh, 2005; Marks, 1990; Park and Oliver, 2008a,
2008b; Veal and MaKinster, 1999). Magnusson, Krajcik and Borko (1999) suggested a
model in which PCK contains five components as orientations towards science teaching,
knowledge of curriculum, knowledge of students’ understandings, knowledge of
assessment, and knowledge of instructional strategies. Science teaching orientations are
one of these components connected to a teachers’ knowledge and beliefs about the
purposes and goals of science teaching. Science teaching orientations guide teachers’
practices (Magnusson et al., 1999).

Since science teaching orientations directors the interpretations of this study, science
teaching orientations are the conceptual framework for the present study. Differences
between teachers’ practices provide researchers to become aware of the differences in
their minds towards teaching, learning, students, success, etc. Since the classroom is the
most powerful environment to reflect teachers’ thoughts about shaping and constructing
their practices and acting processes (Putnam and Borko, 2000), teachers’ practices can be
a predictor of teachers’ thoughts. Hewson and Hewson (1989) defined conceptions of
teaching science as:

“...the set of ideas, understandings, and interpretation of experience concerning

the teacher and teaching, the nature and content of science and the learners
and learning which the teacher uses in making decisions about teaching, both
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in planning and execution. These include curricular decisions and instructional
strategies (p. 194).”

In progress of time, researchers widened this knowledge base. Later on, Magnusson et al.,
(1999) called knowledge base as orientations towards science teaching whose types are
process (developing students’ science process skills), academic rigor (challenging students
with different activities or problems), didactic (transmitting the subject matter knowledge),
conceptual change (overcoming students’ misconception in a manner making them first
dissatisfied pre-existing knowledge and then considering adequacy of alternative
explanations), activity-driven (performing hands-on activities with the aim of discovery or
verification), discovery (helping students to discover the patterns), project-based science
(teacher and students plan a project in the light of a driving question and develop a
product, reflecting the understanding), inquiry (representing science as an inquiry), guided
inquiry (the teacher behaves as a guide and scaffolds students from investigating problems
to the end of drawing conclusions) (Magnusson et al., 1999, pp. 100-101).

Each orientation has its purpose. These orientations ranged from the most content-based
one to the most inquiry-based one. There is not an obligation to adopting only one
orientation. Conversely, a teacher can assume more than one orientation. However, the
critical point is that the teacher should prefer an orientation with a valid purpose. A teacher
may use the same materials or perform the same experiments in the light of different
orientations, but he should design the course under the purpose. In other words, the
teacher must reflect the intent of the orientation which he preferred.

Additionally, the teacher can hold multiple orientations even with the most different
purposes. This becomes possible when the hold orientation is the most appropriate one
according to the context. As a result, teachers should be aware of what orientation is, how
it differentiates a course, etc. since he shapes his instruction (assessment, curriculum,
understandings, strategies) via his orientation. In the related literature, science teaching
orientations were examined via various tools. Some of those researches are like the
following: Demirdogen (2016) delved into the complexities of science teaching orientations
and their interaction with the other components of pedagogical content knowledge of
prospective science teachers via Content Representation (CoRe). At the end of the
research, it was concluded that participants held multiple purposes and goals for teaching
science and participants' beliefs about the nature of science do not directly interact with
his/her PCK.

Furthermore, beliefs about teaching and learning mostly interacted with knowledge of
instructional strategies. Yildiz Feyzioglu, Feyzioglu, and Demirci (2016) performed research
to identify the science teachers’ science teaching orientations and how their orientations
changed according to gender, professional seniority and school context via The Pedagogy
of Science Teaching Test. It was found that the participants held guided inquiry.
Additionally, female teachers are more than male teachers, teachers with 11-20 years
teaching profession more than 1-10 years and teachers working in city-center more than
in sub-districts were in favor of guided inquiry orientation. Teachers shaped their
orientations based on the physical circumstances of their current school. Mavuru and
Ramnarain (2018) investigated how social context shaped Grade 9 Natural Sciences
teachers’ orientations via The Reformed Teaching Observation Protocol. In light of findings,
it was concluded that social contexts influenced teachers' orientations. Teachers' teachings
became more process and activity-driven. Curriculum coverage and exams lost their
importance. Instead of them, learners' confidence and motivating students gained
importance. Ladachart (2019) aimed to examine the relationship between prospective
biology teachers’ science teaching orientation and understanding of nature of science via
an open-ended questionnaire called V-NOS and a multiple-choice test called POSST. At the
end of the research, it was found that the understanding of NOS may not be an indicator
of orientations in favor of inquiry-based.
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As seen from the literature, detecting orientations towards science teaching of experienced
chemistry teachers' is vital to render their teaching practice. There are several methods to
reveal of orientations towards science teaching of teachers. In this study, the card-sorting
task was used to disclose the experienced chemistry teachers’ science teaching
orientations.

This paper offers clarification of science teacher orientations (STOs) as a component of
pedagogical content knowledge via a card-sorting task contains seven scenarios concerning
physical-chemical change (PCC) topic developed by the authors and comparison of STOs
with their practice.

1. What are the experienced chemistry teachers’ science teaching orientations identified
via card-sorting task?

2. How was the comparison of the experienced chemistry teachers’ choices of the card-
sorting task?

This research was designed according to the case study as a qualitative research method
in which how and why questions were asked, the researcher had little control over the
events, and the focus was on the participants' real teaching activities (Yin, 2003). In this
study, the participants were examined in their classes without any manipulation from
researchers, and the investigation of the research questions for every participant teacher
constituted each case.

In qualitative researches, the participants are assigned through purposive sampling to
provide the most profound data from relatively small groups. The participants were
selected purposefully through criterion sampling (Patton, 2002; Denzin and Lincoln, 2005;
Creswell, 2013). In criterion sampling, the researchers choose cases according to pre-
determined criteria. The critical point of this technique is that all cases or participants
should meet the criteria. The pre-determined criteria were as follows: Having teaching
experience more than fifteen years, teaching at the ninth-grade chemistry course, being
open to cooperation, and participating voluntarily. Four experienced chemistry teachers
consented to the research two weeks before the data collection process. All the participants
teaching in different high schools met the predetermined criteria. They were not informed
about each other. The participants’ original names were not used anywhere in the study.
They were referred with given pseudonyms as Toprak, Oya, Nur, and Gonca.

Table 1. The characteristics of the participants

Participants Nur Gonca Oya Toprak
Gender Female Female Female Male
Teaching experience 32 28 21 18
(yrs)
Type of their Science Vocational Anatolian Anatolian High
current school High School High School High School School
Educational Chemistry Chemistry Chemistry Chemistry
background Teaching Teaching Teaching and Pedagogical
Training Program
Post-graduation M. Sc - - -
degree

The research was conducted in different high schools in which the same Chemistry
Curriculum in the city center was followed. The schools varied in terms of students'
achievement levels. Science high schools had the most upper achieving students.
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In this research, data were collected through card- sorting task.

The card- sorting task, was utilized for determining participants’ science teaching
orientations. In the task, the author prepared different scenarios, each of them
representing a different science teaching orientation placed in the PCK model by
Magnusson et al. (1999). The scenarios were developed by the researchers in the light of
related literature (Aydin, 2012; Friedrichsen and Dana, 2003, 2005). In the end, there
were seven different scenarios as following: Didactic, process, activity-driven, guided
inquiry, discovery, academic rigor, and conceptual change. Scenarios were utilized after
expert opinions and revisions suggested by them. Through the task, the researchers
focused more on revealing the participants’ knowledge and beliefs rather than identifying
their orientation precisely.

The instruction of the card-sorting task was performed in the light of Aydin (2012) and
Friedrichsen and Dana’s (2003) researches. The card- sorting task was utilized as follows:

1. At first, the first researcher showed the scenarios to each participant for a few minutes
to read and examine them.
2. Then the participants were asked to classify the scenarios into three groups; i) best
representing their teaching, ii) not representing their teaching and iii) unsure about
whether representing their teaching.
3. The researcher asked the following questions to the participants about the scenarios in
the first group they assigned as reflecting their teaching:

i) What do you expect from this scenario as a teacher?

ii) Which scenarios can help you to achieve the goals you have adopted as a teacher?
4. The researcher asked the following questions to the participants about the scenarios in
the second group they assigned as not reflecting their teaching:

i) What would you do for this scenario to represent your teaching?

ii) Why do these scenarios not reflect you?
5. The researchers asked the participants to rank the scenarios in the first group from the
best representing to the least representing their teaching. And then, the participants
answered the following questions:

i) Which criteria did you pay attention in this order? What is the reason for your ranking?

ii) What are the common features of these scenarios?

iii) Which features of these scenarios apply to you?
6. The researchers asked the participants to answer the following questions about the
scenarios in the third group they assigned as unsure whether representing their teaching:

i) Why are you not sure about the scenarios in this group?

ii) What changes can you make in these scenarios to represent your teaching?
7. Are there any other strategies you prefer besides these scenarios? Could you please
explain?

In this study, data were analyzed through content analysis. In this analysis, texts are
interpreted by the use of both pre-existing categories and emerged themes, so that data
could be reduced and interrogated (Cohen, Manion and Morricon, 2007, p.476). In other
words, content analysis is a reducing and sense-making process of qualitative data to
determine its consistencies and meanings (Patton, 2002).

At the first step, the card -sorting task was conducted individually for each participant, and
the interviews of the card- sorting task were transcribed verbatim. The participants'
practices were delineated intensely with the help of field notes. By this way, the data were
prepared for analysis.
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At the beginning of the analysis process, all transcripts were read several times. The
participants’ answers and classification of the scenarios placed in the card- sorting task
were determined. A table was constituted for each teacher to illustrate the classifications
of the scenarios representing their teaching or not.

The findings of each participant were presented individually. After the first author

completed the analysis, the second author checked and corrected the misunderstood
points.

In this part, the findings are presented respectively according to the research questions.

In this part participants' preferences in the card- sorting task are presented respectively.
The first participant was Nur and findings were shown in Table 2.

Table 2. Nur's card- sorting task's findings

Category Types of science teaching orientations
Process
Representing Activity-driven
Guided inquiry
Didactic
Not representing Discovery

Academic rigor
Conceptual change
Unsure -

In card- sorting task, Nur placed the scenarios towards the process, activity-driven, and
guided-inquiry orientations into the best-representing category. Her scenarios were
varying from the best representing to the least representing with the following order:
Activity-driven, process, conceptual learning, guided inquiry. She stated that her reasons
to choose these orientations were their congruency with the organization of her teaching,
their relevance with laboratory work and the integration of laboratory work to daily life.
Conversely, she pointed out that the scenarios towards conceptual change, academic rigor,
discovery and didactic orientations did not represent her teaching. For her, didactic
orientation's focus was on students' existing knowledge, not on the new knowledge;
discovery orientation was not suitable for early degrees, and academic rigor was not
practical for teaching dissolution of salt. Even though the students wanted to discover
something, Nur thought that this was not possible. She, therefore, assigned these
scenarios into not representing the category. She added that there was not a scenario that
she was unsure about representing her teaching.

The second participant was Gonca and findings were shown in Table 3.

Table 3. Gonca's card- sorting task's findings

Category Types of science teaching orientations
Process
Representing Guided inquiry
Discovery

Activity-driven
Not representing -

Unsure Didactic
Academic rigor
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In card- sorting task, Gonca placed the scenarios towards activity-driven, discovery, guided
inquiry and process into the best-representing category. Her scenarios were varying from
the best representing to least representing with the following order: Process, activity-
driven, discovery, guided inquiry, and conceptual change. The reason behind her
preferences was, in the most general sense, shift from concrete to abstract. Then she
expanded her teaching step by step as following: She prefers starting the lesson with
developing students scientific skills through an experiment (process), then using a
representation and explaining what happens during the experiment in terms of particle
nature of matter (activity-driven), providing students to decide whether an example of
physical or a chemical change (discovery), scaffolding students' about designing an
experiment (guided-inquiry), with different examples of confusing students and making
them dissatisfied about their existing knowledge and then providing them to think more
and then enhancing their understanding. There was not any scenario that Gonca thought
that was not representing her teaching. At last, Gonca was unsure about that didactic and
academic rigor were representing her teaching or not.

The third participant was Oya and her findings were shown in Table 4.

Table 4. Oya's card- sorting task's findings
Category Types of science teaching orientations
Didactic
Representing Activity-driven
Discovery
Guided inquiry
Process

Not representing Conceptual change

Academic rigor

Unsure -

In card- sorting task, Oya placed the scenarios towards didactic, activity-driven, discovery
and guided inquiry into the best-representing category. Her scenarios were varying from
the best representing to least representing with the following order: Didactic, discovery,
activity driven and guided inquiry. The reason behind her ordering was these scenarios'
being congruent with her teaching sequence during a class hour. She preferred didactic
orientation for diagnosing students' preparedness level. She said her discovery orientation
encouraged students to comprehend the construct of the knowledge as a whole. The
scenarios towards process, conceptual change, academic rigor, and misconception
orientations were not representing her teaching. According to her, since process orientation
requires laboratory work, she had not to hold process orientation. The unavailability of
physical circumstances and the intensity of the curriculum limited her to hold process
orientation. Therefore, she could not allocate enough time for laboratory work. On the
other side, she explained the reason she had kept away from conceptual change orientation
was that it made her nervous. She was afraid and felt herself under pressure if she could
disorient the students' misconceptions instead of fixing them. Finally, she was unsure that
academic rigor orientation represented her teaching but did not explain the reasons. Oya
concluded her teaching as driving from simple to complex through connecting both prior
and new knowledge. She said she used all the scenarios, but the context made her
differentiate the orientation.

The last participant was Toprak and findings were shown in Table 5.
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Table 5. Toprak's card- sorting task's findings

Category Types of science teaching orientations

Didactic,
Representing Activity-driven

Process,
Not representing Guided inquiry
Conceptual change

Discovery,

Unsure Academic rigor

In card-sorting task, Toprak placed the scenarios towards didactic and activity-driven, into
the best-representing category. His scenarios varied from the best representing to least
representing with the following order: Didactic and activity-driven. The reasons for his
preferences were his familiarity with that way of teaching, students’ low levels of
achievement, and practicality of the content, and measurability of the student success. In
contrast, he pointed out the scenarios towards process, guided inquiry, and conceptual
change in terms of not representing his teaching and not being suitable for his school
context. Finally, he was unsure whether the scenarios towards discovery and academic
rigor represented his teaching. However, he added that these orientations could be held in
different types of schools. During the card- sorting task, Toprak emphasized physical
conditions, crowded classes, time as constraints of his teaching. If the conditions were
better without any limitation, he would be in favor of process orientation. Unfortunately,
he felt obliged to hold didactic orientation.

In this part, the comparison of all of the participants' choices in the card-sorting task is
presented in Table 6.

Table 6. Findings of the comparison of the participants’ choices in the card-sorting task

Types of science Category

teaching Representing Not representing Unsure

orientations
Didactic Oya, Toprak Nur Gonca
Activity-driven Nur, Gonca, Oya, - -
Toprak

Academic rigor - Nur, Oya Gonca
Guided inquiry Nur, Gonca, Oya Toprak -
Discovery Gonca, Oya Nur Toprak
Conceptual change - Oya, Toprak -
Process Nur, Gonca Nur, Oya, Toprak -

In card- sorting task, activity-driven was the most preferred science teaching orientation
in the best-representing category. None of the participants assigned academic rigor and
conceptual change into this category. Furthermore, process was in not representing
category more than the others. Since being the most preferred orientation in the best-
representing category, in not representing category this orientation was not written. At
last, only Gonca and Toprak selected some of the orientations in the unsure category. They
were didactic, academic rigor and discovery.

In this research, the experienced chemistry teachers' science teaching orientations were
determined via card-sorting task. In the beginning, when the participants can be classified
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from teacher-centered to student-centered, the order was as following Toprak (the most
teacher-centered), Nur, Oya, Gonca (the most student-centered).

In card- sorting task, Nur expressed that her science teaching orientations were activity-
driven, guided-inquiry and process. She was teaching to the most successful students
rather than other participants; that's why she challenged students with difficult questions.
Her focus was on chemistry content knowledge as well as students' behaviors. She had
taught chemistry through cause-effect relations.

Gonca was the most student-centered teacher despite teaching in a school with students’
low level of achievement as much as Toprak’s students. In light of Gonca’s findings, in
card- sorting task Gonca expressed that her science teaching orientations were discovery,
process, activity-driven, guided inquiry. She preferred the scenarios providing a shift from
concrete to abstract nature of matter. She gave priority to meaningful learning. Even
though her students were not successful, interestingly, she refused didactic orientation due
to its being superficial according to her. According to her, the philosophy of chemistry was
driving her teaching.

Toprak was the most teacher-centered (Friedrichsen, Van Driel and Abell, 2011) teacher
in the research and gave priority to transmitting knowledge thoroughly to the students
(Magnusson et al. 1999). In card- sorting task, Toprak expressed that his science teaching
orientations were didactic and activity-driven. He could determine his orientation as
didactic. A teacher with his didactic orientation, asks questions, transmits knowledge
directly, pays attention to summative assessment and believes that students have a
passive role in learning (Mansour, 2009). His inclinations were in favor of more teacher-
centered orientations.

On the other hand, he refused the more student-centered orientations for instance, guided-
inquiry. When the reasons behind his preferences were asked, he hides behind students'
low level of achievement, accustomedness, not being suitable to his school, crowded
classes, inadequate physical circumstances, students' unwilling to everything. He was the
most unwilling participant in his teaching. He was complaining about whatever he did in
terms of teaching. In accordance with Keller, Neumann and Fischer's (2017) findings, his
low level of motivation affected students' interest during the course and students were also
unwilling to the course. He perceived himself as the person who transmits the knowledge
to the students and anything more. He had not any effort about performing an extra
activity to develop students' minds. Moreover, he assigned academic rigor into the unsure
category. He was in favor of teaching chemistry as a solid conceptual knowledge base.

Oya was the second student-centered participant after Gonca. In card- sorting task Oya
expressed that her science teaching orientations were didactic, activity-driven and guided-
inquiry. She refused process orientation since it requires laboratory work and the
laboratory’s not being suitable for usage. This result was compatible with Ramnarain and
Schuster's (2014) research in terms of physical circumstances' influencing teachers'
teaching. Additionally, she refused conceptual change with the reason for feeling nervous
about fixing students' minds. Teachers adapt the orientations that they feel effective and
safe while practising (Ramnarain and Schuster, 2014). But then, she put academic rigor
into not representing the category.

When all the findings of participants' preferences, it was seen that activity-driven was the
most preferred orientation in the best-representing category. Then guided inquiry was in
second place, and discovery and didactic were in third place. Academic rigor and conceptual
change were assigned to the best-representing category. It was found that one of the
participants, Oya, was in fear of being bad at overcoming a misconception. That's why she
avoided conceptual change during her task. It can be conveniently said that participants
were aware of student-centered teaching.
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For this reason, they were in favor of more student-centered orientations like guided
inquiry, discovery and process no matter performing them in practice. Three of the
participants assigned process into not representing category due to this orientation's
requiring laboratory. They associated process with only laboratory and experiment.
Unfortunately, they were not knowledgeable about that not all of the science process skills
can be aimed to develop only with experiment. For example, communication can be
improved through discussion. As explained before, participants did not select didactic
orientation except Nur and activity- driven in not representing category since they mirrored
themselves as in the mind of student-centered teachers. The unsure category left mostly
blank. The participants were primarily sure about their teaching in their understanding.

In the end, it can be said that in the card-sorting task the participants put the scenarios
into different categories. They had held multi orientations similar to the related literature
(Aydin (2012), Cohen and Yarden (2009), Friedrichsen and Dana (2005), Uner (2016).
Another result was that physical circumstances, university entrance exam, time, teachers'
beliefs, educational system, students' levels of achievement and school context influenced
or shaped teachers' science teaching orientations. This finding was congruent with the
results gathered from Friedrichsen and Dana's research (2005). Teachers can pay attention
to learners' socio-cultural background, everyday experiences, learning context in their
teaching. As a result, their orientations can be influenced (Mavuru and Ramnarain, 2018).
Due to the lack of resources and full classes teachers can lead to teacher-centered teaching
activities (Yildiz Feyzioglu, Feyzioglu and Demirci, 2016). In addition to these teachers’
educational background have potential on their different science teaching orientations.
Because, in Ladachart’s (2019) research, prospective biology teachers’ orientations varied
between active direct and guided inquiry as a result of their prior experiences in high school
as students where science was taught through hands-on activities and guided inquiry.
Depending on the differentiation of teachers’ science teaching orientations, their knowledge
of teaching strategies differed synchronously. As Demirdogen (2016) stated that beliefs
about teaching and learning interacted knowledge of instructional strategies (p. 518) in
other words teachers’ teaching practice.

In the light of these results, it can be suggested that experienced chemistry teachers
should be aware of what science teaching orientation is, how they can redound on teaching
practice, in which circumstances they can be differentiated. Also, prospective chemistry
teachers should learn the importance of science teaching orientation in an undergraduate
degree. Both experienced and prospective teachers should be knowledgeable about science
teaching orientations influence on teaching.

Uncovering a teacher’s science teaching orientations via only interviews may be performed
easily due to its requirement of less time than observing teaching practice in the classroom.
Also, observation requires access to the class (Boesforder, 2015). And the researcher has
to struggle more in the observation process. But on the other hand, despite these
challenges science teaching orientations can be revealed accurately when incorporating
observation into data collection. Because, teachers can sail under false colors, in other
words, can behave differently from their own. For the nest researches, associating the
card-sorting task with teaching practice can be more valuable.
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Oz: Bu calismanin amaci, John Dewey’in ifade ettigi demokratik kiltiirii yasam felsefesi haline
getirmis olan bireylerin dézellikleri acisindan Tiirkiye ve Yeni Zelanda Fen Bilimleri Dersi Ogretim
Programlarinda bireylerden sahip olmasi beklenen davranislar arasindaki benzerlikleri
incelemektir. Bu arastirmada, dokiiman incelemesi modeli kullanilmistir. Verilerin toplanmasinda
Tirkiye ve Yeni Zelanda Fen Bilimleri Dersi Ogretim Programlan kullaniimis ve John Dewey’in
Okul Yénetiminde Demokrasi kitabindan vyararlanilmistir. Fen Bilimleri Dersi Ogretim
Programlarina ilgili kurum ve kuruluslarin resmi web sitelerinde yayinlanmis olan yazil
kaynaklardan ulasilmistir. Verilerin analizinde, Yeni Zelanda ve Turkiye 6gretim programinda
bireylerden beklenen davranislar ve John Dewey’in demokratik kiltirli yasam felsefesi haline
getiren bireylerin 6zellikleri ile benzerlikler ydntinden karsilastinlmistir. Tlrkiye ve Yeni Zelanda
da mevcut ifadelerin kismen yasam felsefesi ile benzerlik (ima, ifade, vurgu) gosterdigi sonucuna
ulasiimistir.

Anahtar Sozciikler: Demokratik yasam felsefesi, Fen bilimleri dersi 6gretim programi, Tlrkiye,
Yeni Zelanda

Sunulma: 24 Mart 2019. Kabul: 29 Mart 2019.

Reflection of John Dewey’s Democratic Life Philosophy on the Curricula
of Science: The Cases of Turkey and New Zealand

Abstract: The purpose of this study was to examine the characteristics of individuals who have
adopted the democratic culture expressed by John Dewey as a life philosophy and the expected
behavior of individuals in Science Curricula in New Zealand and Turkey in terms of similarity. In
this research, document review model was used, Turkey and New Zealand Science Curricula
were used for data collection and benefited from John Dewey's book entitled Democracy in
School Administration. Written sources on official websites of relevant institutions and
organizations have been used in order to reach the curricula. In data analysis the expected
behaviors in the curricula of New Zealand and Turkey and the characteristics of the individuals
who have adopted John Dewey's democratic culture as life philosophy were compared in terms
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of similarities. In Turkey and New Zealand has been reached the conclusion that the current
expressions showed similarity (implication, expression, emphasis) with the philosophy of life.

Democratic life philosophy, Science curriculum, Turkey, New Zealand

March 24, 2019. March 29, 2019.

Egitim, bireyin kendi yasantisi sonucunda meydana gelen istendik yondeki davranis degisikligidir
(Erttrk, 1982). Bu tanim ulkemizde yaygin olarak kullanilmakla birlikte genel olarak egitim
tanimlarinda, bireyde davranis degistirme ya da davranis gelistirme sirecleri vurgulanmaktadir.
Yesil (2004)’e gore egditim sadece bilgi verme islemi degdil ayni zamanda davranis gelistirme ve
bireye sosyal yo6n verme sirecidir. Tezcan (1985) egitimi bireyin olumlu degerdeki
davranislarinin gelisme stireci olarak tanimlarken, Bilasa ve Taspinar (2016) yasam boyu devam
eden sireg olarak, Yildinm ve Simsek (2008) ise davranis orlintllerini degistirme, gelistirme ve
bu o6rintltlere katki saglama sireci seklinde tanimlamiglardir. Vurgulanan bu slregler, Kan
(2018)’e gore egitim kavramina karsilik gelmekte ve egitim kavramini derinlestirmek icin bu
karsihidin bilinmesi gerekmektedir.

Hotaman (2017)'a gore egitimin karsilidi olan bu slireg, gergegin kapsami seklindedir. Gergeklik,
Descartes (1647) tarafindan "Evrende hareketsiz (duragan) hicbir sey yoktur" (cev. Akin, 2007,
s.24) seklinde belirtiimektedir. Ifade edilen belirti, egitimin siirecle birlikte dedisimleri de
beraberinde getirdiginin kaniti seklindedir. Bu dedisimler, toplum tarafindan bireye
kazandirilmak istenen davranis, bilgi, beceri, tutum gibi egitim programlarinin felsefi nitelikli
sayiltilaridir (Hotaman, 2017).

Egitim programlar hazirlanirken, sistemi olusturan toplumun kdilttrel 6zellikleri géz 6niinde
bulundurulmaktadir (Ozdemir, 2012). Bu sebeple farkli editim sistemlerinde okullar kademe
bakimindan benzerlik gosterse bile halkin benimsedigi egitim felsefesi nedeniyle programlarda
farkhhklar olabilir (Ozdemir, 2007). Farkliliklara ragmen, insani ihtiyaclar evrenseldir ve insan
editime muhtactir (Ozdemir, 2012). ifade 6zgurligl, isaret edilen ihtiyaclarin dnemli
unsurlarindan biridir. Kisilik ifade ile vicut bulur ve birey kisisel ifade ile kendini gerceklestirir,
gelistirir (Erdogan 2001). Okutan (2010) bu 6zglrltigin insana 6nem veren ve onu merkezde
tutan bir anlayisla yani demokrasi ile miimkuan olacagini belirtmektedir.

Demokrasi kavrami tarihsel siireg icinde toplumlarin gelismislik diizeyine goére farkli anlamlarda
kullanilmistir. Kesici, Pesen ve Oral (2017), demokrasiyi insanligin ulastigi en iyi yonetim sekli
olarak tanimlarken, Ertirk (1981) hikimet bigimi olmasindan ziyade yasam felsefesi olarak
nitelemektedir. Hotaman (2010)’a gore demokrasi toplumsal yasayis acisindan distnildigiande
bir hayat bicimidir. Dewey (1916) ise demokrasiyi ekonomik dlizeyleri, etnik kdkenleri ve milli
sinirlari kusur gibi gérmeden bireylerin bir arada yasayabildigi bir yasam sekli olarak ifade
etmektedir (akt. Kartal, Oksiiz, Oztiirk ve Demir, 2018). Ifade edilen demokrasinin toplumlarda
strekliliginin saglanmasi ve korunmasi icin bireyler demokrasiyi 6ziimsemis olmalidirlar (Dewey,
1916). Thomas Jefferson bu 6zimseme igin uygun kultar kosullarinin olusturulmasi gerekliligi
tzerinde durmustur (Oztiirk, 2008). Dewey’e gére demokrasi, problemin ¢éziimiine akilci bir
yaklasim saglayan bir hayat tarzi oldudu icin isaret edilen kosullarin olusturulmasinda demokrasi
egitimi hem cocuklar hem de yetiskinler icin 6énemlidir (Shook, 1970 s. 113).
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Farkh kdlttrlere sahip toplumlarin huzur ve baris igcerisinde birlikte yasayabilmeleri icin bireylerin
farkliliklara saygi duyan karakterler olarak yetistiriimesi gerekmektedir (Topcubasi ve Polat,
2017). Farkhliklara saygi, ancak farkliliklara ragmen esit sartlarin saglandigi ortamlarda kendini
gosterebilir. Bu ylzden egitimde firsat ve imkan esitligi vazgecilmez bir unsurdur (Brubacher,
1962 akt. Bakir, 2007). Bu esitlik 2023 egitim vizyonunda, her cocugun olabileceginin en iyisi
olmak icin segceneklere sahip olmasi ve bunu editim hayati boyunca hissetmesi, sectigi yolda
ilerleyebilmesi ve potansiyelini ortaya cikarabilmesi icin yeterli firsata kavusmasi gerektigi
seklinde belirtilmistir. Ayrica bunun gergeklesebilmesi igin insani merkeze alan bir felsefeye yer
verilecegi ifade edilmektedir (Milli Egitim Bakanhdi [MEB], 2018).

Cumbhuriyet’in ilk yillarinda Mustafa Necati tarafindan Atatlrk’in editim felsefesi ve John
Dewey’in pragmatizm felsefesi bir araya getirilerek, John Dewey’in 1924 yilinda Tirk Egitim
Sistemi hakkinda hazirlamis oldugu raporun bir kismi Ilerlemecilik (progressivism) felsefesi
yonlinde uygulamaya konmustur (Kocabas, 2008). Cumhuriyet doneminde basta Atatiirk olmak
Uzere egitimciler bu felsefeyi benimseyerek uygulamislardir (Bal, 1991).

Ilerlemecilik; demokratik egitim anlayisina sahip, okul ve yasamin i¢ ice oldudu, bireysel, bilissel
ve aynl zamanda rekabeti ortadan kaldiran isbirligine dayal bir egitim felsefesidir (Keskin ve
Sahin, 2018). Bu felsefeyi benimseyenler diinyanin sirekli degismekte oldugunu ve dedisimin
evrenin en temel 6zelligi oldugunu savunurlar (Tuncel, 2004). Onlara gore evrende mutlak dogru
yoktur ve dogru bilinen bir seyin farkl olduguna yo6nelik bir kanit ortaya cikarsa o dogru degisir
(Kop, 2004). Bu distnce ilerlemeci felsefenin bilimsel distinme yoludur (yansitici distinme) ve
bu yol kendi kendine diisiinerek bagimsiz 6grenmede etkilidir (Tuncel, 2004). Ilerlemecilik,
yaratici bireylerin yetistiriimesini ve onlarin dedisen sartlara akillica bir yaklasimla uyum
saglamalarint mimkin kilar (Walker, 1990).

Ilerlemecilik geleneksel egitime karsit bir yaklasim olmamakla birlikte toplumsal yasam
sorunlarinin gecmisle dogrudan iliskili oldugu ve koklere inmeden c¢6zim vyollarinin
bulunamayacadi igin deneyimi surekli bir gelisim glicl olarak ele alan egitim felsefesidir (Dewey,
1938). Ilerlemeciligin ilk izleri, Rousseau’nun Naturalizmi ile Pestalozzi’'nin izlenimcilife dayal
O0gretim yonteminde karsimiza cikmaktadir (Gutek, 2001 s.97). Dewey (1899) kendi egitim
sistemini olustururken Rousseau’nun insan dogasini 6nemseyen ve onu gikis noktasi olarak géren
anlayisi benimsemistir. Bu anlayis baslangigta ilerlemecilik olarak anilmakla birlikte bir egitim
kurami olmaktan gok bilgi kurami olan yapilandirmacilik (constructivism) olarak ortaya ¢gikmistir
(Peirce, James, Dewey, 1901).

Yapilandirmacilik, probleme dayali 6grenme ve proje tabanlh 6grenme uygulamalarinda, isbirlikli
6grenme etkinliklerinin dizenlenmesinde, etkinlik ve 6drenci merkezli program tasarimlarinda
etkili bir yaklagsimdir. Bu yaklasima gore gevreden elde edilen yeni bilgi ile 6grenmenin dogrudan
gerceklesmesi beklenilmez, yeni bilgi bireyde var olan 6énceki bilgiler ile yorumlanir, organize
edilir ve yeni anlamlar gikartilarak igsellestirilir (Fosnot, 2007). Okullar belirli yaklasimlar ve
ogretim teknikleri ile bilgiler vermektedirler. Bu bilgilerin elde edilmesinde kullanilan yollar
bireylerin merakini koéreltme, gtzlem ve deney yetilerini kaybetme ya da birbiriyle tutarh
olmayan bir suri aracgla tika basa doldurulmus olmasi halinde bireylerin hig okumamigs kisiler
kadar bile etkin olamaz hale gelmesine sebep olur (Dewey, 1939).

Yapilandirmaciligin baslangici olan ilerlemecilik pragmatizmden etkilenmektedir ve Pragmatizm

degismeye bagh olarak insan eylemlerinin kendine faydali olmasi ve verdigi faydanin 6lglisiiniin

sorgulanmasini esas alir (Bakir, 2007). Papini'ye gbére pragmatizm yuUzlerce farkli odaya acilan
29



JOTCSC, Cilt 4, Say1 1, 2019. Sayfa 27-42.

oteldeki koridorlar gibidir nasil ki her biri farkli bir odaya ait olan kapilar ayni koridora agiliyorsa
pragmatizmde her biri farki dislinceye sahip fikirlerin kesistigi noktadir (akt. Ylcesan, 2017).
Bu metafor pragmatizmin elde edilmis olan sonuglar degil de bu sonuglara ulasmada kullanilan
bir yéntem olugunu disindirmektedir.

Pragmatizm felsefesinde Dewey 6zglin bir yere sahiptir, bu 6zglnlik O'nun pragmatizmi bir
felsefe olarak pratik alanda sinanmasi icin inisiyatif almis ve “aragsalcilik” bashginda bir diinya
gortsine donastlirmis olmasinin neticesidir (James, 1907). Dewey’e gore editim, pragmatizim
ile ele alindiginda insana fayda saglayan edimleri merkeze alarak 6zgurlige giden yolda yasama
hazirliktan 6te yasamin kendisidir, dolayisi ile egitim gercede giden bir arag dedil gergegdin
kendisidir (Ozsoy, 2009) seklindedir. Pragmatizm felsefesinin amaci siirekli dedisen sartlarin
olusturdugu problemlere glincel ve goreceli c¢ozimler sunarak degisime acik yodntemler
gelistirmektir, bu anlamda gelistirilebilmis en iyi yontem demokrasidir ve demokrasi egitimle
entegre olmus bir disince sistemidir (Dewey, 1916).

Bu duslince sistemi, egitim ve 6gretim programlari hazirlanirken bireylere kazandiriimak istenen
davranislar olarak ortaya ¢ikmaktadir ve bu davranislarin yasalar, ilkeler ve yonetmelikler karari
ile programlarda yer almasi zorunludur (Saracaloglu, Evin ve Varol, 2004). Egitim ve 6gretim
programlarinda yer alan demokratik davranislarin; John Dewey’in demokratik yasam felsefesi ile
benzerliginin incelenmesi o Ulke vatandaslarinin demokrasiye bakis acilari hakkinda bilgi
verebilir.

Alanyazin incelendiginde okullarda demokrasi egitimi konusunda pek gok calisma mevcuttur. Bu
calismalardan bazilari su sekildedir:

Torres (1998) demokrasi, egitim ve cok kiltlrltlik basliginda kiiresel bir diinyada vatandashk
ikilemlerini incelemistir. Roth (2001)'de demokrasi, egitim ve vatandaslik konusunda,
demokrasiyi benimsemis vatandaslarin egitimi (izerine calisma yapmistir. Diindar ve Ekici (2019)
tarafindan Viyana ve Diyarbakir'daki ortaokul 6gretmenlerinin demokrasi editiminin icerigine
yonelik gorlsleri karsilastinimistir. Kartal ve diderleri (2018) yilinda Polonya-Tlrkiye sinif
ogretmeni adaylarinin demokrasi algisini  karsilastirmistir. Kesici ve digerleri (2017)
o6gretmenlerin sinif icindeki demokratik davranislarini cok yonli dediskenler bazinda incelemistir.
Ozsoy (2009) demokrasi ve editim alaninda Dewey’in bakis acisi ile Tiirk modernlesmesini analiz
etmistir. Saracaloglu, Evin ve Varol (2004) Izmir'deki 6gretmen ve &Jretmen adaylarinin
demokratik tutumlarini karsilastirmali olarak arastirmislardir. Topcubasi ve Polat (2017) egitim
programindaki farkhliklara saygi egitiminin 6grencilerin bu konudaki dlizeylerine etkisini
Olcmustir. Yesil (2004) demokrasi ve insan haklar egitiminde kullanilan yontemleri incelemistir.
Okutan (2010) Turkiye’de demokrasi egitiminin 6nemi Uzerine calisirken, Hotaman (2017)
demokratik bir egitim programi lizerine calismistir. Incelenen galismalar genel olarak demokrasi
egitimin nasil uygulanmasi gerektigine yonelik vurgular icermektedir.

Bu calismada Tirkiye ve Yeni Zelanda 6Jretim programlarinda yer alan bireylere kazandirilmak
istenen demokratik davraniglar ve John Dewey’in demokratik kiltiri yasam felsefesi haline
getiren bireylerin &zellikleri arasindaki benzerlikler karsilastinlmistir. isaret edilen ilkelerde
vatandaslar farkl din ve etnik kdkenlere sahipken bu llkelerde birden fazla dil konusulmaktadir.
Tum bu farkliliklar Glkelerin kiltirel zenginligini olusturmakla birlikte demokrasiye duyulan
gereksinimini de artirmaktadir. Turkiye demokratik haklar ve kisisel 6zgurlikler baglaminda
gelismekte olan bir UGlke iken Yeni Zelanda bu konularda en gelismis Ulkeler arasinda yer
almaktadir (socialprogress.org [SPI], 2018). Gelismekte olan bir Ulke ile kendisini bu anlamda
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gelistirmis bir Glkenin 6gretim programinin yukarida belirtilen 6zellikler bakimindan incelenmesi
sonucunda gelismekte olan Ulkenin demokrasi egitiminde nasil bir yol izlemesi gerektigine
yonelik bazi énerilerde bulunulabilir.

Karsilastirmali egitim, “Farkli kiltlrler ve farkli Ulkelerde, iki veya daha fazla egitim sisteminin
benzerlikleri ve farkliliklarini tanimlamaya yardim eden, benzer goriinen olgularn acgiklayan ve
insanlari egitme yollari hakkinda yararl teklifler getiren bir disiplindir” (Turkoglu, 1984, s. 18).

Ilgili konuya yénelik alan yazinlarina bakildiginda adi gecen konu ile ilgili llkeler arasinda
karsilastirmali egitim calismalarinin yapilmadidi gortlmektedir. Bu galismanin ise arastirmacilari
isaret edilen boslugu doldurmaya yonlendirecedi umulmaktadir.

Bu calismada John Dewey'in ifade ettigi demokratik kaltirl yasam felsefesi haline getirmis olan
bireylerin &zellikleri ile Tirkiye ve Yeni Zelanda Fen Bilimleri Dersi Ogretim Programlarinda
bireylerden sahip olmasi beklenen davranislari (21. YlUzyll bireylerinden beklenen davranislar)
benzerlikler yoninden incelenmesi amaclanmistir. Bu kapsamda asadidaki sorulara cevaplar
aranmigtir.

i Her iki Glkenin adi gegen programlarinda bulunan 21.YUzyil bireylerinde olmasi gereken
ozellikler John Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri ile ima
yéninden benzer midir?

ii. Her iki Glkenin adi gecen programlarinda bulunan 21.Yizyil bireylerinde olmasi gereken
Ozellikler John Dewey’in demokratik yasam felsefesine sahip bireylerin o6zellikleri ile ifade
yéninden benzer midir?

iii. Her iki Glkenin adi gecen programlarinda bulunan 21.Yizyil bireylerinde olmasi gereken
Ozellikler John Dewey’in demokratik yasam felsefesine sahip bireylerin &zellikleri ile vurgu
ybnlinden benzer midir?

Bu arastirmada, dokiman incelemesi modeli kullaniimistir. Dokiman incelemesi; arastiriimak
istenen olgu veya olgular hakkindaki bilgileri iceren yazili materyallerin analizi seklinde
tanimlanmaktadir (Best, 1959; Rummel, 1968; akt. Karasar, 2005). Var olan kayitlarn ve
belgeleri inceleyerek veri toplamaya belgesel tarama denir (Karasar, 2005). Bu veriler olguyu en
iyi yansitan, ona en yakin ve onunla btlinlesen belgedir (URL-1).

Veri toplama araci olarak, Tlrkiye ve Yeni Zelanda 6gretim programlari kullaniimis ve John
Dewey'’in Okul Yonetiminde Demokrasi kitabindan yararlanilmistir (Milli Egitim Bakanligi [MEB],
2018; YKI [New Zealand Ministry of Education], 2017); Dewey, 1965).
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Ogretim programlarina ulasmak igin ilgili kurum ve kuruluslarin resmi web sitelerinde
yayinlanmis olan yazih kaynaklar kullaniimistir (www.education.govt.nz & www.meb.gov.tr).
Yeni Zelanda Fen Bilimleri Dersi Ogretim Programindaki bireylerden beklenen davranislar
Ingilizceden Tiirkceye cevrilmistir.

Cevirisi yapilan davranislar ve Tirkiye Fen Bilimleri Dersi Ogretim Programinda bireylerden
beklenen davranislar, John Dewey’in demokratik kiltliri yasam felsefesi haline getiren bireylerin
Ozellikleri ile benzerlikler yoninden karsilastinimistir. Bu karsilastirmalar ise ifade, vurgu, ima
yonunden yapilmistir. Bunlar Yildinm (2015) tarafindan,

o Ima; dolayh olarak anlatma {stii kapal olarak belirtme,

o Vurgu; dil biliminde, bir yazi veya konusmada sirekli olarak 6ne sirilen, 6énemle
belirtiimek istenen dislinceye dikkati cekmek, belli bir noktayi altini gizerek belirtme,

. ifade; deyis, soyleyis veya anlatim

bigiminde tanimlanmigtir.

Bu tanimlar birer 6érnekle su sekilde aciklanabilir;

. John Dewey’in yasam felsefesindeki “Gorevinin bilincindedir” maddesi ile Yeni Zelanda
mufredatindaki “problem coézer” ifadesi ima yéninden benzerlik icermektedir ve burada ima
edilen kavram, sorumluluktur.

o John Dewey’in yasam felsefesindeki “Codunlugun kararlarina uyar” maddesi ile Yeni
Zelanda’da “Baskalarinin fikirlerine katilir ve katkida bulunur” ifadesi vurgu yéninden benzerlik
icermektedir ve burada vurgulanan kavram, farkli fikirlere saygi/uyumdur.

o John Dewey’in yasam felsefesindeki “"Grup halinde calismaya isteklidir” ifadesi ile Yeni
Zelanda mifredatindaki “baskalariyla calisir” maddesi ifade yéninden benzerlik géstermektedir
ve burada ifade edilen kavram, baskalarinin fikir ve distncelerine saygidir.

Bu tanimlamalarin rehberliginde karsilastirma yapilirken bir arastirmaci, g fen egitimi uzmani
birbirlerinden badimsiz bir sekilde benzerlikleri tespit etmislerdir. Bu benzerlikler calismanin
glvenirligi icin ortak olan ve olmayan gorisler olarak siniflandiriimistir. Elde edilen gorislerin
glvenirligi, glvenirlik katsayisi hesaplama formultu kullanilarak 0,75 olarak hesaplanmistir.
Sonucun 0,70 ve Uzeri dederinde bulunmasi arastirmanin glvenirligini saglamaktadir (Miles ve
Huberman, 1994).

Goris Birligi

Citvenirlik = 100
tvenirli Goris Birligi + Goriis Ayrlllglx

Sekil 1. Gluvenirlik Katsayisi Hesaplama Formli (Miles ve Huberman, 1994)

Tablo 1. Turkiye ve Yeni Zelanda Fen Bilimleri Dersi Ogretim Programlarinda Karsilastirilan
21.Ylzyil bireylerinden beklenen davranislarin Glvenirlik Ylazdesi

Gorus birligi(f) Gorus aynhgi(f) Glvenirlik ylzdesi(%)
3 1 %75.00

Yukaridaki tablo incelendidinde karsilastirmanin glvenilir oldugu tespit edilmistir.
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Bu calisma, Turkiye’de 2018 ve Yeni Zelanda 2017 yilinda hazirlanan Fen Bilimleri Dersi Ogretim
Programlarinda bulunan 21.Ylzyill bireylerinden beklenen davranislar ve John Dewey’in
demokratik yasam felsefesine sahip bireylerin 6zellikleri ile sinirhdir.

John Dewey’in demokratik kiltirl yasam felsefesi haline getiren bireylerin 6zellikleri ile TUrkiye
ve Yeni Zelanda Fen Bilimleri Dersi Ogretim programlarinda 21. Yizyil bireylerinden beklenen
davraniglar Tablo 2.’de verilmistir.

Tablo 2. John Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri ile Tlrkiye ve
Yeni Zelanda Fen Bilimleri Dersi Ogretim programlarinda 21. Yizyil bireylerinden beklenen
davraniglar

Demokratik Yeni Zelanda

Felsefesi

Yasam | Tiirkiye

* Bagkalarinin dustncelerine
saygihdir

* Bilgiyi uUreten ve hayatta
islevsel olarak kullanabilen

*  Bagkalarinin  fikirlerine
katilir ve katkida bulunur

* Gegimlidir * Elestirel dasunen * Kendine glvenir

*  Onerilerde inisiyatifini | * Girisimci * Iletisim becerilerine sahiptir
kullanir

* Gorevinin bilincindedir * Kararli * Baskalariyla calisir

*  Sorumluluklarini
getirir

yerine

* Iletisim becerilerine sahip

* Problem ¢ozer

* Grup halinde calismaya
isteklidir

* Problem ¢o6zebilen

* Bilgiyi islemeyi bilir

* Anlayighdir * Oz denetim sahibi * Yaratici ve Yenilikgidir
*  Codunlugun kararlarina | * Empati yapabilen * Dil ve sembolleri kullanir
uyar

* Sorumluluk sahibi

* Kendi potansiyelini gelistirir

* Topluma ve kiltire katki
saglayan vb.

Tablo 2 incelendiginde John Dewey’in demokratik yasam felsefesinde 8 madde bulunurken,
Tilrkiye'nin adi gegen 6gretim programinda 10 tane davranis oldugu, Yeni Zelanda’nin adi gecen
O0gretim programinda ise 9 tane davranis bulundugu sonucuna ulasiimaktadir.

Bu kisimda isaret edilen davranislar arasindaki benzerliklerin tespiti icin arastirma amacinda
belirtilen sorulara cevaplar aranmis ve yapilan analiz sonucunda elde edilen bulgular tablolar
halinde sunulmustur.
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Tablo 3. John Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri ve Tlrkiye ve
Yeni Zelanda Fen Bilimleri Dersi Ogretim programlarinda 21.Ylzyil bireylerinden beklenen

davraniglarin ima yoninden benzerlikleri

Demokratik Yasam | Tiirkiye Yeni Zelanda ima Edilen
Felsefesi Kavram
*Baskalarinin *Empati yapabilme - *Farkh fikirlere
dislncelerine saygilidir saygl
*Onerilerde inisiyatifini | *Ozdenetim sahibi | *Kendine *Ozglven
kullanir *Elestirel dislnen glvenir
*Grup halinde | *Iletisim becerilerine - *Iletigim
calismaya isteklidir sahip
*Gorevinin bilincindedir - *Problem cézer *Sorumluluk
*Gecimlidir *Iletisim becerilerine | *Iletisim *Iletigim
sahiptir becerilerine
sahiptir
*Anlayishdir *Bilgiyi Ureten ve hayatta | *Bilgiyi islemeyi | *Uretici/lreten
islevsel olarak | bilir birey olma
kullanabilen
*Sorumluluklarini *Kararli *Yaratic ve | *Girisimci
yerine getirir Yenilikgidir
*Cogunlugun *Topluma ve kdiltlire - *Demokratik
kararlarina uyar katki saglayan vb. ddsinme becerisi

Tablo 3 incelendiginde Tlrkiye’de 8 davranis Yeni Zelanda’da 5 davranis ima etme durumu
acisindan John Dewey’in yasam felsefesi ile benzerlik gostermektedir.

Bu benzerlikler John Dewey’in yasam felsefesindeki;

o “Baskalarinin diistincelerine saygihdir” maddesi ile Tlrkiye'de “Empati yapabilme” ifadesi,
ima yoninden benzerdir ve ima edilen kavram “farkl fikirlere saygi” seklindedir.

o “Onerilerde inisiyatifini kullanir” maddesi ile Yeni Zelanda’da “kendine giivenir” ifadesi
Tlrkiye'de ise “6zdenetim sahibi” ve “elestirel disinen” ifadeleri ima ydninden benzerlik

icermektedir ve “6zglven” kavrami ima edilmektedir.

o “Grup halinde calismaya isteklidir” maddesi ile Tirkiye'de “iletisim becerilerine sahip”
ifadesi, ima ydéninden benzerdir ve “iletisim” kavrami ima edilmektedir.

o “GoOrevinin bilincindedir” maddesi ile Yeni Zelanda’'da “problem c¢o6zer” ifadesi, ima
yéninden benzerdir ve “sorumluluk” kavrami ima edilmektedir.

o “Gecimlidir” maddesi ile Tirkiye’de ve Yeni Zelanda’da bulunan “iletisim becerilerine
sahiptir” ifadesi, ima yoninden benzerdir ve “iletisim” kavrami ima edilmektedir.

o “Anlayislidir” maddesi ile Yeni Zelanda’'da “Bilgiyi islemeyi bilir” ifadesi ve Tlrkiye'de

“Bilgiyi

Ureten ve hayatta

islevsel

olarak kullanabilen” ifadesi,

icermektedir ve “Uretici/Ureten birey olma” kavrami ima edilmektedir.

ima ydéninden benzerlik

o “Sorumluluklarini yerine getirir” maddesi ile Yeni Zelanda’da “Yaratici ve Yenilikgidir”
ifadesi ve Tirkiye'de “Kararli” ifadesi, ima ydniinden benzerdir ve “Girisimcilik” kavrami ima

edilmektedir.

. “Codunlugun kararlarina uyar” maddesi ile Turkiye'de “Topluma ve kiltire katki saglayan
vb.” ifadesi, ima ydéninden benzerdir ve “"demokratik dliisinme becerisi” ima edilmektedir.

34



JOTCSC, Cilt 4, Say1 1, 2019. Sayfa 27-42.

Tablo 4. John Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri ve Tlrkiye ve
Yeni Zelanda Fen Bilimleri Dersi Ogretim programlarinda 21.Ylzyil bireylerinden beklenen
davraniglarin ifade yéninden benzerlikleri

Demokratik Yasam | Tiirkiye Yeni Zelanda ifade Edilen
Felsefesi Kavram
*Baskalarinin - *Baskalarinin *Baskalarinin fikir ve
distincelerine fikirlerine katilir ve | dislincelerine saygi
saygihdir katkida bulunur

*Grup halinde - *Baskalariyla calisir *Baskalar (grup) ile
calismaya isteklidir calismak

Tablo 4 incelendiginde Yeni Zelanda’da 2 davranis ifade etme durumu agisindan John Dewey'in
yasam felsefesi ile benzerlik gostermekte iken Tlrkiye'de ifade etme durumu agisindan benzer
bir davranis bulunmamaktadir.

Bu benzerlikler John Dewey’in yasam felsefesindeki;

L “Baskalarinin distincelerine saygilidir” ifadesi ile Yeni Zelanda’nin “bagkalarinin fikirlerine
katilir ve katkida bulunur” maddesi ifade yoninden benzerdir ve burada ifade edilen kavram
“baskalarinin fikir ve distncelerine saygi” seklindedir.

o “Grup halinde calismaya isteklidir” ifadesi ile Yeni Zelanda'da “Baskalariyla cahlsir”
maddesi ifade yoninden benzerdir ve burada ifade edilen kavram “Baskalari (grup) ile galismak”
bicimindedir.

Tablo 5. John Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri ve Tlrkiye ve
Yeni Zelanda Fen Bilimleri Dersi Ogretim programlarinda 21.Ylzyil bireylerinden beklenen
davraniglarin vurgu yéninden benzerlikleri

Demokratik Yasam | Tiirkiye Yeni Zelanda Vurgulanan
Felsefesi Kavramlar
*Cogunlugun - *Baskalarinin *Farkli fikirlere
kararlarina uyar fikirlerine katiir ve | saygi/uyum

katkida bulunur
*Gorevinin *Sorumluluk sahibi - *Gorev ve
bilincindedir Sorumluluk

Tablo 5 incelendiginde Tlrkiye ve Yeni Zelanda’da birer davranis vurgulama durumu agisindan
John Dewey’in yasam felsefesi ile benzerlik géstermektedir.

Bu benzerlikler John Dewey’in yasam felsefesindeki;

. “Cogunlugun kararlarina uyar” ifadesi ile Yeni Zelanda’da “Baskalarinin fikirlerine katilir
ve katkida bulunur” ifadesi vurgu yoéninden benzerdir ve bu ifadelerde “Farkh fikirlere
saygi/uyum” kavrami vurgulanmaktadir.

. “Gorevinin bilincindedir” ifadesi ile Turkiye'de “Sorumluluk sahibi” ifadesi vurgu yéniinden
benzerdir ve bu ifadelerde “"Gérev ve Sorumluluk” kavramlar vurgulanmaktadir.

Tirkiye ve Yeni Zelanda Fen Bilimleri Dersi Ogretim Programlarinda bulunan 21.Yizyil
bireylerinden beklenen davraniglar ile John Dewey’in demokratik yasam felsefesine sahip
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bireylerin 06zellikleri vurgu, ifade ve ima benzerlikleri yoninden incelendiginde asagidaki
sonuglara ulasiimistir.

Adi gecgen llkelerin ifade edilen programlarinda 21.Ylzyil bireylerinden beklenen davraniglar ile
John Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri kismen vurgu, ifade ima
yoninden benzer olduklar tespit edilmistir

Baska bir deyisle, Tirkiye ve Yeni Zelanda’da mevcut ifadelerin kismen yasam felsefesi ile
benzerlik (ima, ifade, vurgu) gosterdigi sonucuna ulasilmistir. Bu galismada bireylere demokratik
davranislarin hangi bashklar altinda verildigi incelenmistir. Inceleme sonucunda egitim
sistemimizin temelini olusturan John Dewey’in gérislerinin beklenilen diizeyde egitime entegre
edildigi sonucuna ulasilmistir, ancak Turkiye demokratik haklar ve kisisel 6zgirlikler baglaminda
gelismis Ulkeler arasinda dedildir. Benzer sekilde bu demokratik davraniglarin Yeni Zelanda
egitiminde de yer aldigi goérilmektedir ve Yeni Zelanda 6dretim programlarinda “egitim
sistemimiz farkli ve egsiz toplumumuzu yansitmaktadir” (YKI, 2017) vurgusu yapilmaktadir.
Benzer sekilde “mifredatlarin, 6gretmenlere mesleki bilgilerinin uygulama esnekligi saglayacak
sekilde hazirlandigi ve o6drenmenin ihtiyaca goére Kkisisellestirilebilecegi” ifadesine de yer
verilmektedir. Bu ifadelerden Yeni Zelanda egitim sisteminin esnek bir yapiya sahip oldugu ve
bu esnek yapida editim alan bireylerin daha uzlasmaci, demokratik ve farkliliklara saygl duyan
bir toplumu olusturduklan distnlebilir.

Bu kapsamda, adi gecen llkelerin ifade edilen programlarinda bulunan 21.Ylzyil bireylerinden
beklenen davraniglar ile Dewey’in demokratik yasam felsefesine sahip bireylerin 6zelliklerine
benzerlikler (ifade, vurgu, ima) yoninden bakilmis ve bunlar ilgili alanyazin ile desteklenmistir.
Bu destekler su sekildedir;

Dewey’in “Bagkalarinin dusUncelerine saygilidir” maddesi ile Yeni Zelanda’nin adi gecen
programinda bulunan davranis ifade yénunden benzerlik gésterirken, Tlrkiye'nin isaret edilen
programinda bulunan davranis ima yoninden benzerdir. Dewey'in yukarida sunulan maddesi,
Roth (2001) tarafindan “gocuklarin demokratik vatandas olarak yetistikleri farkh fikir ve
kultdrlere saygl duyan bireyler olmalan ve karsilasilan bir probleme uzlasmaci bir tavirla
yaklasmalari icin okullarda ders ve ders arasi tim ortamlar bu konularin anlasilmasi igin
mesrulastinimahdir.” seklinde ifade edilmistir. Dewey’in “Onerilerde inisiyatifini kullanir”
maddesi ile adi gecen ulkelerin belirtilen programlarindaki isaret edilen davranislar ima yéninden
benzerlikler godstermektedir. Dewey’in yukarida verilen maddesi, Tezci ve Gilrol (2003)
tarafindan “6gretmenin 0dgrenci 6drenmesini saglamak vyerine 06drenenlerin kendi kisisel
inisiyatiflerini kullanmalar icin onlar desteklemesi ve onlara yardimci olmasi gerekliligini
vurgulayan ve boylelikle 6grenme cevresinin esneklik kazanacadini belirten” biciminde ifade
edilmistir. Dewey’in “Grup halinde calismaya isteklidir” maddesi ile Yeni Zelanda’nin adi gegen
programinda bulunan davranis ifade yéninden benzerlik gésterirken, Tirkiye’'nin isaret edilen
programinda bulunan davranis ima yontnden benzerdir. Dewey’in yukarida ifade edilen maddesi,
Baumberger-Henry (2005), Hazne ve Berger (2007), Shachar ve Fischer (2004), Theodora
(2001) taraflarindan “isbirligine dayali 6grenme, 6grenenin hem akademik basarisini artirmakta
hem de motivasyonlarini olumlu yénde etkilemektedir.” seklinde ifade edilmistir.

Dewey’in “"Goérevinin bilincindedir” maddesi ile Yeni Zelanda’nin adi gegen programinda bulunan

davranis ima ydénldnden benzerlik gdsterirken, Turkiye'nin ifade edilen programinda bulunan

davranis vurgu yéninden benzerdir. Dewey’in yukarida isaret edilen maddesi, Gindlz (2018)

tarafindan “Sorumluluk sahibi olmak, gdrev bilinci gelistirmek ve problem ¢ézmek gibi beceriler
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dederler egitiminin en 6nemli unsurlarindandir ve dederler egitimi ailede baslar. Okullar
ebeveynler ile isbirligi yaparak ifade edilen egitimlerin gelismesi icin projeler gerceklestirmelidir”
bigiminde ifade edilmistir.

Dewey'’in “"Gegimlidir” maddesi ile adi gegen (lkelerin belirtilen programlarindaki isaret edilen
davranislar ima yoéninden benzerdir. Dewey’in yukarida belirtiien maddesinin, baska bir deyisle
bu becerilerin kazandirilmasinda, Karagoz ve Dilek (2018) tarafindan “okul ve aileler isbirligi
icinde olmalidirlar.” seklinde belirtilmistir. Dewey’in “Cogunlugun kararlarina uyar” maddesi ile
Yeni Zelanda’nin adi gecen programinda bulunan davranis vurgu yoéninden benzerlik
gosterirken, Tlrkiye'nin ifade edilen programinda bulunan davranis ima ydninden benzerdir.
Dewey'’in yukarida ifade edilen maddesi, Hotaman (2010) tarafindan “toplumsal yasam agisindan
demokrasi bir yasam felsefesi ve bir yasam bicimidir.” biciminde ifade edilmistir. Dewey’in
“Anlayislidir” maddesi ile adi gegen Ulkelerin belirtilen programlarindaki isaret edilen davranislar
ima yoninden benzerdir. Dewey’in yukarida belirtilen maddesi, Ciftci (2018) tarafindan “iyi
olmaktan ziyade sevgi, vicdan, ilgi, hosgdri, anlayisin yani sira adalet kavramlan ile
ulestiriimektedir.” seklinde belirtilmistir. ifade edilen bu kavramlar ise demokratik toplumlarin
ozelligi niteligindedir (Dewey,1938).

Dewey’in  “Sorumluluklarini yerine getirir maddesi” ile adi gecgen (lkelerin belirtilen
programlarindaki ifade edilen davraniglar ima yoéninden benzerdir. Dewey’in yukarida ifade
edilen maddesi, girisimcilik ifadesi ile de benzerlik géstermektedir. Senel ve Kocaalan (2018)
tarafindan “girisimcilik; issizligin azaltmasi, istihdamin artirilmasi, gelir dagiliminin diizenlenmesi
ve refah artisinin saglanmasi gibi o6zellikleri karsilamaktadir” biciminde ifade edilmistir.

Arastirmada, her iki tlkenin adi gegen 6gretim programlarindaki 21.YUzyil bireylerinden beklenen
davraniglar ile Dewey’in demokratik yasam felsefesine sahip bireylerin 6zellikleri, ima, ifade,
vurgu benzerlikleri yoninden incelenmistir. Bu arastirmalar dogrultusunda elde edilen bulgulari,
diger gelismekte ve gelismis olan Ulkelerin program gelistiricilerinin kullanabilecekleri 6nerilebilir.
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The aim of this study is to examine the characteristics of individuals who adopted John Dewey's
democratic culture as a life philosophy and expected behaviors of individuals in Science Curricula
in New Zealand and Turkey in terms of similarity.

In the countries indicated, the citizens have different religions and ethnic origins and speak more
than one language. These differences constitute the cultural richness of these countries and
increase the need for democracy. Turkey is a developing country in terms of democratic rights
and personal individual freedoms and right to elect and be elected. New Zealand is among the
most developed countries on these issues (socialprogress.org [SPI], 2018).

Analysis of a developing country and a developed country's curriculum in terms of the above
mentioned characteristics, can bring about some suggestions on how the developing country
should follow the path of democracy education.
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In this research, document review model was used. Turkey and New Zealand Science Curricula
were used as the data collection tools and John Dewey's book Democracy in School
Administration was also benefited from. Written sources on official websites of relevant
institutions and organizations were used in order to reach the Science Curriculum. For data
analysis, it was compared the expected behaviors from individuals in Science Curricula in New
Zealand and in Turkey with the characteristics of individuals who adopted John Dewey's
democratic culture as a life philosophy in terms of similarity. These comparisons were made in
terms of expression, emphasis and implication. These are described by Yildirnm (2015) as,

. Implication; indirect speech, stating implicitly.

o Emphasis; in linguistics, drawing attention to the idea, which is continuously put
forwardand mentioned in an article or speech, stating a specific point by underlining it.

. Expression; saying, way of speaking or narration.

In the guidance of these definitions; when compared, the researcher (one) and the science
education experts (three) were found to have similarities from each other independently. These
similarities are classified as common and non-common opinions for the reliability of the study.
The reliability of the obtained opinions was calculated evaluated as 0.75 using the reliability
coefficient calculation formula. The finding of the result at 0.70 and above provides the reliability
of the research (Miles and Huberman, 1994).As such, the obtained results can be reliably
expressed.

Turkey and New Zealand have reached the conclusion that the current expressions showed
similarities with the life philosophy.

These similarities are as follows:

John Dewey’s expression;

. While the title respectful to other's thoughts has similarities in terms of expression with
the expression of New Zealand agrees and contributes to others’ ideas In Turkey there is a
similar connotation in terms of implication (empathy)

o uses his/her own initiative in suggestions, is similar in terms of connotation, with
Turkey’s expressions self-confidence and critical thinking and New Zealand'’s (self-confidence) in
terms of implication

o willing to work in group is similar in terms of expression with New Zealand’s expression
(works with others), while there is a similar connotation (with communication skills) in Turkey
in terms of implication.

J While the expression ‘aware of his/her duty’ is similar in terms of connotation with
problem solving in New Zealand There is a similar expression in terms of stress in Turkey
(responsible).

o He/she compatible is similar in terms of stress with the expression (who have the
communication skills) in New Zealand and Turkey.
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o complies with majority decisions is similar in terms of stress with New Zealand's
expression of agrees and contributes to the others’ ideas others there is a similar expression in
Turkey in terms of connotation Who contributes to society and culture.

o insightful is similar in terms of connotation with the expression in New Zealand and Turkey
(knows information processing, produces knowledge and is able to use functionally in life)

o fulfills its responsibilities is similar in terms of connotation with the expression in Turkey
and New Zealand (stable, creative and innovative).

In this study, the expected behaviors in the curricula of New Zealand and Turkey and the
characteristics of the individuals who have adopted John Dewey's democratic culture as life
philosophy were compared in terms of similarities. In Turkey and New Zealand has been reached
the conclusion that the current expressions showed similarity (implication, expression,
emphasis) with the philosophy of life.

The experiences of individuals throughout life, their roles in society and their education affect
their perspective on life. In this context, the roles we expect from our students will guide them
in their future lives. How much opportunities are given to them in schools for these roles? When
we look at the literature, there are many suggestions regarding the transfer of democracy
education to the class, but some teachers do not attach enough importance to this education
due to the problems of curriculum completion on due time (Keskin and Sahin,2018). For this
reason, schools have become institutions limited to provide academic information rather than
being preparation for life or life itself. Democracy is an unavoidable reality in multinational
countries like Turkey. In this study, it was examined which democratic behaviors were given to
the students. As a result of the examination, it is concluded that the views of John Dewey who
is the basis of our education system are integrated into the education system at the expected
level. Nevertheless, Turkey is not among the developed countries in the context of democratic
rights and personal freedoms. Ministry of National Education in New Zealand is emphasizing “Our
education system reflects our unique and diverse society” and "We welcome different abilities,
religious beliefs, ethnic groups, income levels and ideas about teaching and learning.” (YKI, 2017
). As a result of these emphasizes, The New Zealand education system has a flexible structure
and the people who receive this flexible education are more conciliatory, democratic and create
a society that respects differences. In order similar expression be realized in Turkey, it is
necessary the schools should be institutions that contribute to academic achievement and
students should be educated as a democratic citizen, respect different ideas and cultures and
approach a probable problem in a conciliatory manner.
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