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Abstract. The aim of this study was to develop prediction-observation-explanation (POE) worksheets 
of healthy foods and to investigate their effects on grade 3 students’ conceptions. The sample of the study 
consisted of 10 grade 3 students at a primary school in the city of Bayburt. Within a pre-experimental 
research design, data were collected throughout a word association test (WAT), a conceptual 
understanding test (CUT) and POE worksheets. The results showed that even though the number of the 
response words in post-WAT (f=256) was higher than in pre-WAT (f=212), there was no statistically 
significant difference between the students’ scores of pre- and post-WAT. However, a large Hedge’s g 
value and statistically positive change in scores of pre- and post-CUT pointed that the POE worksheets 
resulted in better conceptual understanding. In brief, the POE worksheets were effective at improving 
the students’ conceptions and awareness of healthy foods. In light of the results, the current study 
suggests using the POE worksheets for science teaching in primary schools.    
Keywords: Grade 3 students, healthy foods, prediction-observation-explanation strategy, science 
education, worksheet 
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INTRODUCTION 

The problem of obesity in adulthood mostly points to eating habits/behaviors at childhood (Gürel 
and İnan, 2001; Zitsman, Inge and Reichard, 2014). Thus, eating habits/behaviors should be 
gained from an early age by considering the proverb 'You cannot teach an old dog new tricks.' In 
fact, this calls for equipping students with adequate and balanced eating habits (Lamanauskas 
and Augienė, 2019; Lytle, 2002; Stang and Bayerl, 2003). Therefore, schools should make 
students aware of their eating habits and healthy nutrition (Contento, 2008; Tzeng, 2008) to 
support their economic, psychologic and social development (Dalan, 2010). 
Given the idea ‘children considerably improve their lifelong sustainable behaviors and habits in 
primary schools’ (Bilici and Köksal, 2013), an effective science education may afford them to gain 
healthy nutrition habits (Merdol, 1999). Because a significant amount of childhood and youth 
years is lived at schools, schools play a crucial role in evolving and developing proper health 
education (Bulut, Nalbant and Çokar, 2002; Soyluoğlu, 2003; WHO/UNESCO/UNICEF, 1992; 
Young and Williams, 1989). For example, the Ministry of National Education in Turkey has 
especially emphasized ‘Nutrition and Health’ learning domain at related curricula (e.g., science of 
life and science education) to acquire healthy nutrition skills/habits/behaviors. Further, mass 
media frequently airs varied public service adds to informally make students and parents 
conscious of healthy nutrition and relevant habits/behaviors. However, more instructional 
materials and treatments are needed to formally transform their awareness of healthy nutrition 
into practices. This issue emerges the need of the current study. 

The related literature of healthy nutrition has focused on such research topics as: 
nutrition bag (Şimşek, Yabancı and Turan, 2009), the effect of ads on nutrition (Günlü and Derin, 
2012; Kurt and Altun 2014), and eating habits (Kılınç and Çağdaş, 2012; Sezek, Kaya and Doğan, 
2008). These studies have mostly preferred primary, secondary and high schools as their 
samples; and employed descriptive or relational research methodologies. Also, they have 
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reported the following conclusions: (a) ads affect nutrition/eating behaviors (Charry, 2014; 
Esmaeilpour, Hanzee, Mansouriani and Khounsiavash, 2018; Folkvord, Anschütz and Buijzen, 
2016; Günlü and Derin, 2012; Kurt and Altun, 2014), (b) interventions in nutrition education 
change nutrition behavior(s) (Brown, Colson, Serre and Mangan, 2016; Cotugna and Vickery, 
2005; Kararo, Orvis and Knobloch, 2016; Kennedy et al., 2015; Lin, Pan, Han, Li, Jiang and Jin, 
2016; Malakellis, Hoare, Sanigorski, Crooks, Allender, Nichols and Millar, 2017; Peach and Martin, 
2017; Rauber et al., 2018; Ünver and Ünüsan, 2004; Watson, Kwon, Nichols and Rew, 2009; Yoong 
et al., 2016), (c) such independent variables as environment, urbanization, cultural difference, 
individual factors influence behaviors/habits of healthy nutrition (Gerrits et al., 2010; Lee, Jin and 
Kim, 2013; Matthews, O'Neill, Kostelis, Jaffe and Vitti, 2015; Peach and Martin, 2017; Raiha, 
Tossavainen, Turunen, Enkenberg and Halonen, 2006; Sharma, Harker, Harker and Reinhard, 
2010), (d) irregular nutrition and malnutrition prevent attitude(s) towards healthy nutrition 
(Şimsek et al., 2009; Thomas, 2005), (d) teachers have deficiencies at guiding behaviors of healthy 
nutrition (Kupolati, Gericke and MacIntyre, 2015; Theron and Egal, 2012), (e) healthy nutrition 
relatively decreases obesity (Savaşhan, Sarı, Aydoğan and Erdal, 2015), (f) health-related games 
positively develop health awareness (Alblas et al. 2018), (g) health messages in ads develop 
awareness of healthy nutrition (Esmaeilpour et al., 2018), and (h) parents are reluctant to 
implement advices on healthy nutrition (Ling, Robbins and Hines Martin, 2016). At the same time, 
these studies have recommended: (a) the development and enactment of health education 
programs (Alblas et al., 2018; Fidancı, Akbayrak and Arslan, 2017; Hamulka, Wadolowska, 
Hoffmann, Kowalkowska and Gutkowska, 2018; Kararo et al., 2016; Kennedy et al., 2015; Raiha 
et al., 2006; Sıyez, 2008), (b) raising awareness of healthy nutrition with classroom and school 
activities (Dixey, Sahota, Atwal and Turner, 2001; Thomas, 2005; Weybright, Mertrinez, Varrella, 
Deen and & Wright, 2018; Wilson, 2018; Yoong et al., 2016), (c) further studies enhancing 
parents’ awareness of healthy nutrition (Büyük and Topçu, 2015; Ekim, 2016; Lin et al., 2016; 
Savaşhan et al., 2015; Şimsek et al., 2009), (d) handling attitudes towards healthy nutrition 
(Kupolati et al., 2015; Theron and Egal, 2012), (e) prioritizing the importance of advertising 
industry in developing healthy nutrition habits (Esmaeilpour et al., 2018; Folkvord et al., 2016; 
Günlü and Derin, 2012; Kurt and Altun, 2014), and (f) recruiting different 
methods/techniques/strategies to develop awareness of healthy nutrition (Alblas et al., 2018; 
Ogunsile and Ogundele, 2016; Weybright et al., 2018). Hence, the related literature has appeared 
the need of any teaching intervention using the Prediction-Observation-Explanation (POE) 
strategy to stimulate students’ conceptions and awareness of healthy nutrition. A lack of such an 
intervention study at grade 3 calls for the current study.  

The POE strategy, as a conceptual change method, arouses students’ learning curiosity 
and overcomes their alternative conceptions (Akamca and Hamurcu, 2009; Aydın, 2010; Güven, 
2011; Köseoğlu, Tümay and Kavak, 2002; Maşeroğlu, 2016). Therefore, it has a pivotal role in 
raising students' learning motivation and making them aware of their conceptions (Kabapınar, 
Sapmaz and Bıkmaz, 2003). This strategy asks students to predict an outcome of any 
phenomenon, observe it and explain consistency or inconsistency between the prediction and 
observation (Akamca and Hamurcu, 2009; Kearney and Treagust, 2000, 2001; White and 
Gunstone, 1992). In addition, it helps students effectively improve their science process 
skills/high-order thinking skills by involving their pre-existing knowledge in the learning tasks, 
e.g., inquiry-based learning (Bilen, 2009; Güven, 2011). To enrich the POE strategy, some studies 
have also extended its phases, for example, Prediction-Explanation-Observation-Explanation 
(Ebenezer, Chacko, Kaya, Koya & Ebenezer, 2010), Prediction-Discusssion-Explanation-
Observation-Discussion-Explanation (Coştu, 2008) and Prediction-Discussion-Explanation-
Observation-Discussion-Exploration-Explanation (Fratiwi, Samsudin, & Coştu, 2018). However, 
none of previous studies in the POE strategy have tested it for the topic ‘healthy foods’ at primary 
school. 

Developing and implementing the POE worksheets, this study presents guide materials to 
primary school teachers and educators. Thus, this study may potentially increase the awareness 
of school-based healthy nutrition (Demirezen and Cosansu, 2005). The current study is important 
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for at least informing the students about healthy nutrition/foods and challenging overweight and 
obesity within health education. 
This study aimed to develop the prediction-observation-explanation (POE) worksheets of healthy 
foods and to investigate their effects on grade 3 students’ conceptions. Moreover, the following 
research questions guided the current study:  

1. Is there any significant difference between the students’ scores of pre- and post-Word 
Association Test (WAT)? 
2. Is there any significant difference between the students’ scores of pre- and post-
Conceptual Understanding Test (CUT)? 
3. Do the students’ responses in the POE worksheets point to any conceptual growth? 

METHODS 

Because this study included a teaching intervention within pre- and post-test and only one 
grade 3 class at the school, it employed a pre-experimental research design. Even though the 
absence of a control/comparison group in a pre-experimental research design is generally 
criticized (Özmen, 2019), the current conditions (e.g., the absence of another grade 3 class for the 
control/comparison group) make this research design feasible to demonstrate any 
development/change by setting pre-test as the beginning point (Çalık, 2013; Kıryak and Çalık, 
2018). Given the foregoing issues, the current study investigated the students’ conceptions and 
conceptual growth via the results of WAT, CUT and POE Worksheets within the pre-experimental 
research design. 

The Sample of the Study 

The sample of the study consisted of 18 grade 3 students in a village primary school in the 
city of Bayburt. However, because the teaching intervention was conducted in the end of May, 
some students, who routinely migrated to the plateau, were unable to complete the teaching 
intervention. Therefore, the authors only used data from 10 grade 3 students (3 girls and 7 boys), 
who took part in all teaching sessions. Since the second author carried out the teaching 
intervention in her class, the present study exploited the convenient sampling method. 

Data Collection 

To collect data, Word Association Test (WAT), Conceptual Understanding Test (CUT) with 
open-ended questions and POE worksheets were used. The WAT and CUT were administered one 
week before the teaching intervention as pre-tests. After the teaching intervention, they were re-
administered as post-tests.  

Word Association Test (WAT)  

Word association test probes students' conceptions, perceptions and schemes of any 
specific concept (Bahar, 2003). Students list their response words to the stimulus words within a 
certain time. While writing each response word, students revisit the stimulus word lined up one 
under the other (Bahar and Özatlı, 2003). The number and variety of the response words are used 
to evaluate students’ conceptions and conceptual understanding of any subject (Yücel and Özkan, 
2014). This study preferred WAT to clearly monitor any change in the number of the response 
words and interconnections before and after the intervention. Furthermore, the fact that this 
technique is easily prepared and administered also directed the authors to use it as a data 
collection tool (Tongaç, 2006). In selecting the stimulus words of healthy foods, the authors 
carefully examined relevant textbooks, internet sources and news (URL-1). Further, they invited 
3 science educators and 3 primary school teachers to decide these words. Given their comments 
and suggestions, the authors selected the stimulus words 'healthy nutrition', 'healthy food' and 
'additive.' After writing each stimulus word ten times in a page, the authors asked the students to 
complete each WAT sheet within 5 minutes (Bahar and Özatlı, 2003; Özatlı, 2006). 
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Conceptual Understanding Test (CUT) 

While developing conceptual understanding test, the authors took the students’ pre-
existing knowledge into account and went over ‘Science of Life’ curricula at grades 1-3, mass 
media news and related researches. In scope of the stimulus words 'healthy nutrition', 'healthy 
food', 'additive,' the authors concentrated on such concepts as 'fabricated', 'shelf life', 'being 
healthy', 'naturalness', 'food appearance’ and ‘appetite.' The CUT preceded such foods as bread, 
juice, yogurt that the students had been more familiar and consumed frequently in their lives. The 
first question asked them to depict any relationship between 'health’ and ‘naturalness' concepts 
and the effects of the aforementioned foods on their healthiness levels. Because students are 
compliant with the concepts 'additive' and 'fabricated food' along with junk food, the authors 
improved the second question to identify their conceptions of these concepts. They developed the 
third question to determine whether the students understand any link between natural nutrition 
and being healthy. Similarly, they prepared the fourth question to elicit how the students 
associate expensiveness of natural foods with the concepts 'health' and 'additives'. In addition, 
the fifth question requested them to explain how appearance of any food influences their choices. 
In brief, the CUT with five open-ended questions aimed to determine their conceptions and 
reasons of the concepts under investigation (Coştu, Ayas, Açıkkar and Çalık, 2003; Er Nas, Şenel 
Çoruhlu, Çalık, Ergül and Gülay, 2019). 

POE Worksheets 

The authors used the students’ responses in the POE worksheets to determine the degree 
to which their predictions overlap their observations and explanations.  

Data Analysis 

Word Association Test (WAT)  

The authors initially created frequency tables for the stimulus words by considering the 
number of the response words in pre- and post-WAT. Afterwards, they decided cut-off points to 
portray the inter-connectedness between the stimulus and response words (Bahar, Johnstone 
and Sutcliffe, 1999). Because the authors used a 3-point cut-off range for each stimulus word, the 
response words, which had the highest frequency, firstly appeared on the concept network. Then, 
this procedure was repeated until all response words were apparent at the concept network 
(Bahar, Nartgün, Durmuş and Bıçak, 2006). In addition, they identified the first three response 
words with the highest frequency. Moreover, the authors independently scored their responses 
to the WAT, for example, a point for each valid response and zero point for each invalid one. Any 
disagreement was resolved through negotiation. Thus, total scores of all participants were 
imported into SPSS 18.0TM to run Wilcoxon Signed Rank Test, which is more suitable for small 
sample size and non-normal distribution. 

Conceptual Understanding Test (CUT) 

To classify the students’ responses to the CUT, the authors used the criteria suggested by 
Abraham, Gryzybowski, Renner and Marek (1992): ‘Sound Understanding (SU) (3 Points), which 
includes all aspects of valid scientific response, Partial Understanding (PU) (2 Points), which 
covers some aspects of valid scientific response, Partial Understanding with Alternative 
Conception (PUAC) (1 Point), which embraces some aspects of valid scientific answer and 
alternative conception(s), and No Understanding (NU) (Zero Point), which contains irrelevant or 
blank response(s).’ 

The authors separately answered the CUT to create an answer key. Then, they categorized 
the students’ responses to the CUT and generated frequency tables for pre- and post-CUT. 
Because the sample of the current study was very small and did not meet parametric test criteria, 
their responses to the CUT were imported into SPSS 18.0TM to run Wilcoxon Signed Rank Test as 
a non-parametric test.    
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POE Worksheets 

In categorizing the students’ responses in the POE worksheets, the authors looked for 
certain key concepts (Ruiz, Primo and Furtak, 2004). In other words, any response incorporating 
all key concepts was labelled under SU, while that with some key concepts fell into PU. The 
response containing some key concepts and alternative conception(s) was classified under PUAC, 
whilst that with irrelevant concept(s) was categorized under NU. In addition, the authors 
independently evaluated the students’ responses in the POE worksheets and negotiated any 
disagreement. Inter-rater consistency was found to be .85. 

Treatment 

While developing the POE worksheets, the authors took into account the students’ pre-existing 
knowledge to actively engage them in their learning processes. They adopted the video in the POE 
worksheet 'Do we know breads?' from the internet sources (URL-1). The first phase of each POE 
worksheet asked them to make their predictions, while the second phase required them to 
conduct their observations through hands-on and/or minds-on activities. The third phase 
requested them to address any difference and/or similarity between their predictions and 
observation. Thereby, this phase encouraged them to reveal their newly acquired concepts. 

As illustrated by the POE worksheet 'Surprising Eggs' (see Appendices), the students were 
asked to answer the related questions by considering food images with their prices (see Appendix 
1). Thus, this procedure was intended to activate their pre-existing knowledge. The second phase 
(see Appendix 2) asked them to implement relevant experiment(s) and observe any difference 
(e.g., health, taste, price and consumption/shelf life) between the village and farm eggs. 
Afterwards, they were requested to write down their observations onto the worksheet. Finally, 
the third phase guided them to explain any difference between their predictions and observations 
(see Appendix 3). 

As seen from Table 1, the authors developed five worksheets. The second author carried 
out all worksheets in her class within a total of ten class-hours (2 class hours a week). 

Table 1. The expected student roles and targeted concepts for the POE worksheets  
The POE worksheets The expected student roles The targeted concepts 
Surprising eggs Compared the village and farm eggs in terms 

of being healthy, taste, price and consumption 
life.  

Healthy nutrition, 
healthy food, 
consumption (shelf) life 

Juices under the lens Compared homemade and fabricated orange 
juices in terms of being healthy, color, taste, 
additive, price and consumption life. 

Healthy nutrition, 
healthy food, 
consumption (shelf) 
life, additive 

Which one is healthier? Compared snack foods (e.g., hazelnut and 
candy) in terms of being healthy, additive, 
color and shape. 

Healthy nutrition, 
healthy food, additive 

Do we recognize 
breads? 

Compared homemade and fabricated breads 
in terms of being healthy, consumption life, 
additive and taste.    

Healthy nutrition, 
healthy food, 
consumption (shelf) 
life, additive  We like yogurts Compared homemade and fabricated yogurts 

in terms of being healthy, consumption life, 
additive and taste.   

 

Reliability and Validity 

The current study exploited data triangulation to ensure reliability and validity of the data 
collection tools (e.g., WAT, CUT and POE worksheets). Thus, the authors proposed to deeply draw 
out the students’ conceptions and conceptual schemes of the topic ‘healthy foods.’ Further, a 
group of experts (a chemistry educator and 3 primary school teachers, who had at least five-year 
teaching experiences) investigated and confirmed the content validity of the WAT. Similarly, a 
chemistry educator and a primary school teacher collaboratively determined the assessment 
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criteria and key concepts for the CUT. Then, the authors independently categorized and scored 
their responses to the CUT. Cronbach’s alpha co-efficient of the CUT was found to be .85.  

A chemistry educator and three science educators reviewed the WAT, CUT and POE 
worksheets and made some suggestions to improve their readability and understandability. By 
taking their suggestions into account, the authors revised them properly. For example, a new 
image was selected based on the suggestion ‘the image should remind the content of the 'additive' 
stimulus word’. In a similar vein, the experts criticized some questions in the POE worksheets and 
CUT and suggested some revisions to clarify them. For instance, the question 'What does a healthy 
food mean?' in the POE worksheets was replaced with 'What does a healthy egg mean?' or 'What 
does a healthy bread mean?' Similarly, the question 'Which of healthy and fabricated (with 
additives) foods are more expensive? Please depict your reason(s). If you economically have 
enough income, which one will you prefer?' in the CUT was changed with the one 'Which of 
natural and fabricated (with additives) foods are more expensive? Please explain your reason(s).' 

RESULTS 

Results of the First Research Question 

As seen from Table 2, pre- and post-WAT contained 212 and 256 response words respectively. 
While the frequencies of the response words for the stimulus words 'healthy nutrition' and 
'healthy food' slightly decreased from pre-WAT to post-WAT, that for the one 'additives' 
obviously increased from pre-WAT to post-WAT.  

Table 2. Frequencies of the response words at pre- and post-WAT 
Stimulus Words Pre-WAT Post-WAT 
Healthy Nutrition 88 84 
Healthy Food  93 90 
Additive 31 82 
Total  212 256 

 
As seen from Figure 1, the results of Cut-Off Points 7+ in pre-WAT indicated 5 and 3 

response words for the stimulus words ‘healthy nutrition’ and ‘healthy food’ respectively. Cut-Off 
Points 4-6 covered 3, 5 and 2 response words for the stimulus words ‘healthy nutrition,’ ‘healthy 
food’ and ‘additive’ respectively. Further, inter-connectedness between the stimulus words 
‘healthy nutrition’ and ‘healthy food’ appeared for Cut-Off Points 4-6. The results of Cut-Off Points 
1-3 pointed that the stimulus words ‘healthy nutrition and healthy food’ contained 13 inter-
connected responses words, whilst those ‘healthy nutrition and additive’ incorporated one inter-
connected response word. 

As seen from Figure 2, the numbers of the response words for the stimulus words ‘healthy 
nutrition, healthy food and additive’ in post-WAT were 2, 3 and 3 respectively for Cut-Off Points 
7 and above. Further, one inter-connected response word was apparent for the stimulus words 
‘healthy nutrition and healthy food.’ The numbers of the response words for the stimulus words 
were 3, 5 and 4 respectively for Cut-Off Points 4-6. Also, Cut-Off Points 4-6 included one inter-
connected response word for the stimulus words ‘healthy nutrition and healthy food.’ Moreover, 
Cut-Off Points 1-3 contained 6 inter-connected response words between the stimulus words 
‘healthy nutrition and healthy food’ and one inter-connected response word between the stimuli 
words ‘healthy nutrition and additive’. 
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FIGURE 1. The inter-connectedness between the stimulus and response words for pre-WAT 

 
FIGURE 2. The inter-connectedness between the stimulus and response words for post-WAT 
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Table 3. Frequencies of the most frequently used response words for the stimulus words in pre-and post 
WAT 

Stimulus 
Words Pre-WAT f Post-WAT f 

Healthy 
Nutrition 

First response 
word Nuts 9 

Nuts 
8 

Homemade yogurt  

Second 
response word 

Gym 

7 
Village egg  

6 
Drinking milk 
Being healthy 

Homemade juice 
Yogurt 

Third response 
word 

Apple 
4 Village milk  4 Pear 

Strawberry 

Healthy 
Food 

First response 
word 

Pear  
8 Apple 9 

Apple   
Second 
response word Banana  7 Yogurt  8 

Third response 
word  Milk 6 Pear 7 

Additive 

First response 
word 

Lard 
4 Glucose syrup 9 

Poison   

Second 
response word 

Vegetable 
3 

Syrup  
8 Doctor  

Food dye  
Syringe   

Third response 
word  

Medicine   
2 Preservative substance    7 

Growth  
 

As can be seen from Table 3, the students firstly associated the stimulus word ‘healthy 
nutrition’ with the response word ‘nuts’ in pre-WAT and the response words ‘nuts and homemade 
yogurt’ in post-WAT. Likewise, they initially linked the stimulus word ‘healthy food’ to the 
response words ‘pear and apple’ in pre-WAT and ‘apple’ in post-WAT. Furthermore, their first 
response words for the stimulus word ‘additive’ covered ‘lard and poison’ in pre-WAT and 
‘Glucose syrup’ in post-WAT. Their second and third responses were varied for pre- and post-
WAT (see Table 3).   

Table 4. The results of Wilcoxon signed rank test for pre- and post-WAT 
Post-WAT-Pre-

WAT N Mean Rank Sum of Ranks U P 

Negative Ranks 4 5 20,00 0,20 0,766 
Positive Ranks 5 5 25,0   
Ties 1  0   

 
As seen from Table 4, there was no significant difference between pre- and post-WAT 

(z=0,20, p>.05). Moreover, the results of Wilcoxon Signed Rank Test revealed 4 negative ranks, 5 
positive ranks and one ties. 

Results of the Second Research Question 

As seen from Table 5, most of the students’ responses to the first question fell into PU for pre- and 
post-CUT. Their responses to the second question were classified under SU (5 for pre-CUT and 9 
for post-CUT) and PU (5 for pre-CUT and 1 for post-CUT). Similarly, their responses to the third 
question were labelled under SU (6 for pre-CUT and 4 for post-CUT) and PU (8 for pre-CUT and 2 
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for post-CUT). Moreover, their responses to the fourth question  fell into SU (f=1), PU (f=4), PUAC 
(f=4) and NU (f=1) for pre-CUT, while those were classified under SU (f=4), PU (f=5) and PUAC 
(f=1) for post-CUT. For the fifth question, frequencies of their responses categorized under SU, 
PU, PUAC and NU were 3, 1, 4 and 2 in pre-CUT, whilst those were labelled under SU (f=6) and PU 
(f=4) for post-CUT. 

Table 5. Frequencies of the students’ responses to pre- and post-CUT in regard to understanding level 

Questions 

        Criteria 

 

Tests 

SU PU PUAC NU 

1. Is there any difference between 
tastes of homemade and fabricated 
foods? Please explain your reason(s).  

Pre-CUT 1 8 1 _ 

Post-CUT 2 8 _ _ 

2. Why do the fabricated foods in the 
markets have longer shelf lives? 
Please explain your reason(s). 

Pre-CUT 5 5 _ _ 

Post-CUT 9 1 _ _ 

3. Which of people eating fabricated 
and natural foods are healthier?  
Please explain your reason(s). 

Pre-CUT 6 4 _ _ 

Post-CUT 8 2 _ _ 

4. Which of natural and fabricated 
(with additives) foods are more 
expensive? Please explain your 
reason(s). 

Pre-CUT 1 4 4 1 

Post-CUT 4 5 1 _ 

5. Do appearance and color of foods 
influence your appetite levels? 
Please explain your reason(s). 

Pre-CUT 3 1 4 2 

Post-CUT 6 4 _ _ 

 
The results of Wilcoxon Signed Rank Test for pre- and post-CUT are displayed in Table 6. 

Table 6. The results of Wilcoxon signed rank test for pre- and post-CUT 
Post-CUT–Pre-CUT N Mean Rank Sum of Ranks U P Hedge’s g 

Negative Ranks 0 0 0 2,50 0,011 1,532 

Positive Ranks 8 4,50 36,00    

Ties 2      

As seen from Table 6, there was statistically meaningful difference between pre- and post-
CUT (z=2,50, p< .05) in favor of positive ranks. Moreover, the results of Wilcoxon Signed Rank 
Test revealed 8 positive ranks and 2 ties. Further, Hedge’s g effect size was found to be 1.532, 
which means a large effect of the teaching intervention on the students’ conceptual 
understanding/conceptual growth.  

Results of the Third Research Question 

As seen from Table 7, the students’ responses in the ‘surprising eggs’ worksheet generally fell into 
SU and PU. Moreover, few responses in the ‘prediction and explanation’ phases of the POE 
worksheet were also categorized under PUAC.    
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Table 7. Frequencies of the students’ responses in the ‘surprising eggs’ worksheet in regard to understanding 
level 
Phases Questions SU PU PUAC NU Sample responses 

Pr
ed

ic
ti

on
 

Which of the foregoing eggs 
is healthier? Please defend 
your prediction 

10 - - - 

Village eggs, which are from 
chickens wandering outside. But 
the farm eggs come from 
chickens in a cage.  

Is there any difference 
between these eggs in terms 
of taste and color? Please 
write down your prediction 

3 6 1 - 

I think their tastes are different 
because the village egg’s color is 
dark, and the farm egg’s one is 
light. 

Why are their prices 
different? Please write down 
your prediction 

7 2 1 - 

Village eggs are more expensive 
because they are organic. But 
farm eggs, which are not organic, 
are cheaper. 

O
bs

er
va

ti
on

 

Please compare the eggs in 
terms of color 10 - - - 

Village egg’s color is more 
yellow. Farm egg’s color is 
darker. 

Please compare the eggs in 
terms of taste 10 - - - 

The village egg was better and 
did not stick to my mouth. The 
farm egg stuck to my mouth and 
dried my throat up.  

Please compare the eggs in 
terms of consumption life 8 1 - 1 

When we looked at the eggs, the 
village egg was yellower than 
the farm egg. Both smelt 
disgusting. The farm egg had a 
longer consumption life. 

Ex
pl

an
at

io
n 

Is there any similarity 
between your prediction and 
observation? Please explain 
your reason(s) 10 - - - 

At the beginning, I predicted that 
the village egg was more 
tasteful. After my observation, I 
confirmed that my prediction 
was true. I've learned new things 
about the eggs. 

What does a healthy egg 
mean? 8 2 - - A healthy egg means that 

chickens feed on natural things. 
Why is shelf life of a farm egg 
longer than that of a village 
egg? Please defend your 
response 

9 1 - - 
Because farm eggs contain 
additives, e.g., antibiotic, 
vaccination, preservatives. 

Is there any relationship 
between healthy nutrition 
and the village egg? Please 
explain your reason(s) 

7 3 - - 

Village eggs are natural in that 
they are fresh and delicious. 
Also, they do not contain 
additives. 

Why are their prices 
different? Please defend your 
response 5 4 1 - 

Village eggs are natural, but 
farm eggs are a hotbed of 
medicine. So, village eggs are 
more expensive. 

As can be seen from Table 8, their responses in the ‘juices under the lens’ worksheet were 
mostly labelled under SU and PU. Furthermore, only one prediction for the question ‘Which of the 
juices has a longer consumption (shelf) life? Please write down your prediction’ was classified 
under PUAC.    
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Table 8. Frequencies of the students’ responses in the ‘juices under the lens’ worksheet in regard to 
understanding level 
Phases Questions SU PU PUAC NU Sample responses 

Pr
ed

ic
ti

on
 

Which of the foregoing 
juices is healthier? Please 
defend your prediction 

7 3 - - Homemade juice because it does 
not include any additive 

Which of the juices has a 
longer consumption (shelf) 
life? Please write down 
your prediction 

4 5 1 - Fabricated one because it contains 
additives 

Which of the juices 
contains more additive(s)? 
Please write down your 
prediction 

1 - - - Fabricated one because it is sold 
into the shelves for a long-time 

Why are their prices 
different? Please write 
down your prediction 

9 1 - - 

Homemade is natural because it 
does not contain any additive. 
However, the other is cheap and 
contains several additives 

O
bs

er
va

ti
on

 

Please compare the juices 
in terms of color 10 - - - 

Homemade juice is more yellow 
than the other. Also, homemade 
smells good, while the other smells 
bad. 

Please compare the juices 
in terms of taste 10 - - - 

Homemade juice is tasteful, but the 
other’s taste is not good. Further, 
homemade includes pulp, whilst the 
other does not contain any pulp 

Please compare the juices 
in terms of ingredient(s) 7 3 - - 

Homemade juice includes water 
and natural orange. Fabricated juice 
contains water, additives and 
orange juice concentrate 

Please compare the juices 
in terms of shelf life 10 - - - 

When we observed them in a 5-day 
period, the homemade juice soured. 
But the fabricated one did not sour. 

Ex
pl

an
at

io
n 

Is there any similarity 
between your prediction 
and observation? Please 
explain your reason(s) 

10 - - - 

My predictions were wrong. I 
predicted that the fabricated one 
would sour. However, I observed 
that the homemade one soured. 

What does a healthy juice 
mean? 5 5 - - 

A healthy juice means that it is 
natural and does not include any 
additive. But an unhealthy one 
contains additives. 

Why is shelf life of the 
fabricated juice longer than 
that of the homemade 
juice? Please defend your 
response 

10 - - - Because it contains additives. 

Why are their prices 
different? Please defend 
your response 

3 7 - - 
Homemade juice is more expensive 
since it is healthier and does not 
incorporate any additive. 

As can be seen from Table 9, their responses in the ‘which one is healthier?’ worksheet were 
classified under SU and PU. Furthermore, only one observation for the question ‘Please compare 
them in terms of color’ fell into NU.    
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Table 9. Frequencies of the students’ responses in the ‘which one is healthier?’ worksheet in regard to 
understanding level 

Phases Questions SU PU PUAC NU Sample responses 
Pr

ed
ic

ti
on

 

Which of the foregoing 
snacks (e.g., hazelnut 
and candy called 
bonibon) is healthier? 
Please defend your 
prediction 

4 6 - - Hazelnut is better because it 
contains no additive. 

Which of them contains 
more additives? Please 
write down your 
prediction 

10 - - - Bonibon (a kind of candy) 

O
bs

er
va

ti
on

 

Please compare colors 
of water with hazelnut 
and candy (called 
bonibon) 

8 2 - - 
Color of water with bonibon 
converted into green, while that of 
hazelnut was the same. 

Please compare their 
shapes/appearance 10 - - - They were both rounds, but candies 

were broken and crushed. 
Please compare them in 
terms of color 9 - - 1 

Candies’ (Bonibon) colors were 
yellow, brown, orange and red. But 
the current color was only brown. 

Ex
pl

an
at

io
n 

Is there any similarity 
between your 
prediction and 
observation? Please 
explain your reason(s) 

7 3 - - 

Similar because I predicted that 
candies’ (bonibon) colors would 
change and hazelnut’s color would 
be the same. My observation 
confirmed my prediction. 

What does a healthy 
snack mean? 7 3 - - 

A healthy snack means that it 
triggers appetite and does not 
include any additive. 

Is there any 
relationship between 
healthy nutrition and 
snack foods? Please 
explain your reason(s) 

6 4 - - 

Yes, because snack foods, which are 
naturel and do not contain any 
additive, are more suitable for 
healthy nutrition. 

As can be seen from Table 10, their responses in the ‘do we recognize breads?’ worksheet 
fell into SU, PU and PUAC. Only the questions ‘which of them can be stored and eaten in a longer 
time? Please write down your prediction’ and ‘is there any relationship between healthy nutrition 
and bread? Please explain your reason(s)’ incorporated few responses classified under PUAC.   
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Table 10.  Frequencies of the students’ responses in the ‘do we recognize breads?’ worksheet in regard to 
understanding level 
Phases Questions SU PU PUAC NU Sample responses 

Pr
ed

ic
ti

on
 

Which of the foregoing 
breads (e.g., homemade 
and fabricated breads) is 
healthier? Please defend 
your prediction 

6 4 - - Homemade because it does not 
contain any additive. 

Which of them can be 
stored and eaten in a 
longer time? Please write 
down your prediction 

- 8 2 - Homemade  

Which of them contains 
more additives? Please 
write down your 
prediction 

8 2 - - Fabricated bread because I am sure 
that it contains additive(s) 

O
bs

er
va

ti
on

 

Please compare the breads 
in terms of taste 9 1 - - Homemade bread is more tasteful 

than fabricated one 
Please compare them in 
terms of ingredient(s) 

9 1 - - 

Homemade contains one cup of 
sour yeast, one glass of water, one 
teaspoon of salt and enough floor. 
Fabricated one also includes 
emulgator, antioxidant, lipase, 
sorbic acid and so forth 

Please compare them in 
terms of consumption 
(shelf) life 10 - - - 

My weekly observations revealed 
that homemade bread included 
some bread mold, whilst fabricated 
one did not have anything 

Ex
pl

an
at

io
n 

Is there any similarity 
between your prediction 
and observation? Please 
explain your reason(s) 9 1 - - 

Similar because I predicted that 
homemade was healthy and would 
mold overtime. Also, I depicted that 
fabricated one’s shelf life would be 
longer than homemade one since it 
included much more additives. 
Thus, my observations are in 
harmony with my predictions.  

What does a healthy bread 
mean? 10 - - - 

A healthy bread means that it is 
natural and does not contain any 
additive. 

Why is shelf life of the 
fabricated bread longer 
than that of the homemade 
one? Please defend your 
response 9 1 - - 

Because fabricated bread includes 
additives and preservative 
substances, its shelf life is longer 
than that of homemade one. 
However, since homemade does not 
contain any additive and 
preservative substance, it molds 
and spoils overtime. 

Is there any relationship 
between healthy nutrition 
and bread? Please explain 
your reason(s) 

6 2 2 - Yes, because healthy bread 
supports healthy nutrition. 

As seen from Table 11, their responses in the ‘we like yogurts’ worksheet were mostly 
categorized under SU and PU. However, few responses also fell into PUAC and NU.  
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Table 11. Frequencies of the students’ responses in the ‘we like yogurts’ worksheet in regard to understanding 
level 
Phases Questions SU PU PUAC NU Sample responses 

Pr
ed

ic
ti

on
 

Which of the foregoing 
yogurts (e.g., homemade 
and fabricated yogurts) is 
healthier? Please defend 
your prediction 

9 1 - - Homemade yogurt because it does 
not contain any additive 

Which of them can be 
stored in a longer time? 
Please write down your 
prediction 

8 - 2 - 
Fabricated yogurt can be stored in a 
longer time because it contains 
additive(s). 

Which of them contains 
more additives? Please 
write down your 
prediction 

10 - - - Fabricated yogurt 

O
bs

er
va

ti
on

 

Please compare the 
yogurts in terms of taste 10 - - - 

Homemade yogurt is a bit sour, but 
it is delicious. But, fabricated one is 
not tasteful. 

Please compare them in 
terms of ingredient(s) 8 2 - - 

Homemade includes milk and yeast 
of yogurt. Fabricated one also 
contains additives and preservative 
substances. 

Please compare them in 
terms of consumption 
(shelf) life 9 - - 1 

When we observed them through 
one-week, fabricated yogurt 
showed little change; but 
homemade yogurt smelled alike 
rotten. 

Ex
pl

an
at

io
n 

Is there any similarity 
between your prediction 
and observation? Please 
explain your reason(s) 

8 2 - - 

Yes, because I predicted that 
fabricated yogurt’s consumption 
(shelf) life would be longer. My 
observations proved my prediction.  

What does a healthy 
yogurt mean? 8 1 1 - 

A healthy yogurt means that it does 
not include any preservative 
substance. 

Why is shelf life of the 
fabricated yogurt longer 
than that of the homemade 
one? Please defend your 
response 

8 1 1 - 

Because the fabricated yogurt 
contains additive(s), its shelf life is 
longer than that of the homemade 
one. 

Is there any relationship 
between healthy nutrition 
and homemade yogurt? 
Please explain your 
reason(s) 

4 5 1 - 

There is a strong relationship 
between homemade yogurt and 
healthy nutrition because 
homemade yogurt advocates 
healthy nutrition. 

Which of them do you 
prefer in your daily life? 
Please explain your 
reason(s) 

6 4 - - Homemade yogurt because it does 
not include any additive. 

DISCUSSION and CONCLUSIONS 

Response diversity in pre-WAT may stem from the ‘Science of Life’ course in grades 1-2. 
That is, the students may have associated the goals of balanced nutrition/diet with their lives 
(Folkvord et al., 2016). In addition, the fact that they addressed many response words in pre-WAT 
may come from their healthy food alternatives in the rural area. Furthermore, the low number of 
the response words for the stimulus word 'Additive' in pre-WAT may result from their limited 
pre-existing knowledge or vocabulary (Güngör, 2016). Their response words in post-WAT may 
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stem from the idea ‘homemade foods support healthy nutrition’ or their newly gained concepts. 
Therefore, it can be deduced that the POE worksheets have an important role in affecting and 
facilitating their behaviors of healthy nutrition (Aydın, 2010; Dixey et al., 2001; Güven, 2011; 
Kupolati et al., 2015).  

 As seen from Figures 1 and 2, the response variety for the stimulus words ‘healthy 
nutrition and healthy food’ was higher in pre-WAT than post-WAT.  This may come from different 
examples of fruits and vegetables in pre-WAT. The fact that the number of the response words 
for the 'additive' stimulus word was higher in post-WAT (f=82) than pre-WAT (f=31) may result 
from the relevant task in which the students had examined and discussed ingredients of 
packaged/fabricated foods. Phrased differently, handling various concepts within the 
fabricated/packaged foods and discussing their natural alternatives may have enabled them to 
re-think about related words throughout their cognitive frameworks (Tao and Gunstone, 1999a; 
Tekin, 2006). However, such an increase did not result in any statistically significant change 
between pre- and post-WAT (see Table 4). Overall, this showed that the POE worksheets were 
unable to yield a significant difference between the students’ scores of pre- and post-WAT 
(Research Question 1). 

Given the second research question, a large Hedge’s g value and statistically positive change 
(see Table 6) pointed to a better conceptual understanding/conceptual growth (Bilen and Köse, 
2012). In other words, the POE worksheets, which engaged the students in hands-on and minds-
on activities, seem to have enhanced their learning capacities of healthy foods (McGregor and 
Hargrave, 2008; Tao and Gunstone, 1999a,b; Wu and Tsai, 2005 ). As seen from Table 5, the fact 
that the students’ responses fell into PU and SU in post-CUT may result from the features of the 
POE worksheets, which ask them to make comparisons between the phases of the POE strategy 
(Tekin, 2006). Therefore, the POE worksheets may have played a pivotal role in shaping or 
developing their conceptual understanding/conceptual growth of healthy foods. 

Given the third research question, the fact that their responses in the 'explanation' phase 
were categorized under SU and PU (see Tables 7-10) showed that the POE worksheets supported 
and guided their conceptual understanding/conceptual growth (Abdurrahman, Setyaningsih, & 
Jalmo, 2019; Atasoy, 2004; Driver and Bell, 1986). That is, their first-hand experiences and 
inquiries may have enhanced their awareness levels of healthy nutrition and healthy foods 
(Schifferstein and Oude-Ophuis, 1998).  

The POE worksheets, which required the students to compare and associate their 
predictions with observations and explanations, may have supported their conceptual 
understanding/conceptual growth of healthy foods (Özdemir, Köse and Bilen, 2012). Moreover, 
activating their pre-existing knowledge in the ‘prediction’ phase of the POE worksheet may also 
have resulted in meaningful learning and a better conceptual growth (Kabataş Memiş and Ezberci 
Çevik, 2018; Say and Özmen, 2018). Thus, the POE worksheets afforded the students to not only 
practically compare foods with each other but also differentiate relevant concepts from one 
another. In brief, the POE worksheets were effective at improving the students’ conceptions and 
awareness of healthy foods.     

In light of the results, the current study suggests using the POE worksheets for science 
teaching in primary schools. In addition, given primary school teachers’ concerns and biases 
about science education, sharing the developed POE worksheets may lessen their work burdens 
and overcome their concerns/bias. In a similar vein, because the current study only handled three 
key concepts (healthy nutrition, healthy food and additive) within the POE worksheets, a long-
term study should be undertaken for other related topics.  

 

REFERENCES  
Abdurrahman, A., Setyaningsih, C.A., & Jalmo, T. (2019). Implementing multiple representation based 

worksheet to develop critical thinking skills. Journal of Turkish Science Education, 16(1), 138-155. 
http://dx.doi.org/10.12973/tused.10271a     

http://dx.doi.org/10.12973/tused.10271a


33 | ÇALIK & BAYÇELEBİ                                                Developing and implementing prediction-observation-explanation worksheets… 
 

Abraham, R. M., Grzybowski, B. E., Renner, W. J. & Marek, A. E. (1992). Understandings and 
misunderstandings of eighth graders of five chemistry concepts found in textbooks. Journal of 
Research in Science Teaching, 29(2), 105-120. https://doi.org/10.1002/tea.3660290203  

Akamca, G. & Hamurcu, H. (2009). Analojiler, kavram karikatürleri ve tahmin-gözlem-açıklama 
teknikleriyle desteklenmiş fen ve teknoloji eğitimi. Yeni Dünya Akademik Eğitim Bilimleri Dergisi, 
4(4), 1186-1206. 

Alblas, E. E., Folkvord, F., Anschütz, J. D., Riet, J., Granic, I., Ketelaar, P. & Buijzen, M. (2018).  Investigating 
the impact of a health game on implicit attitudes towards food and food choice behaviour of young 
adults. Appetite, 128, 294-302. http://dx.doi.org/10.1016/j.appet.2018.05.141  

Atasoy, B. (2004). Fen öğrenimi ve öğretimi (3. baskı). Ankara: Asil Yayın Dağıtım. 
Aydın, M. (2010). Fen ve teknoloji öğretiminde tahmin-gözlem-açıklama tekniğinin kullanımının kavram 

yanılgılarının giderilmesine ve öğrenci başarısına etkisinin araştırılması (Yayınlanmamış yüksek 
lisans tezi). Zonguldak Karaelmas Üniversitesi, Sosyal Bilimler Enstitüsü, Zonguldak. 

Bahar, M. (2003). Misconceptions in biology education and conceptual change strategies. Educational 
Sciences: Theory & Practice, 3(1), 55-64. 

Bahar, M., Johnstone, A. H. & Sutcliffe, R. G. (1999). Investigation of students’ cognitive structure in 
elementary genetics through word association tests. Journal of Biological Education, 33, 134-141. 
https://doi.org/10.1080/00219266.1999.9655653  

Bahar, M., Nartgün, Z., Durmuş, S. & Bıçak, B. (2006). Geleneksel-alternatif ölçme ve değerlendirme (Ed. 
Mehmet Bahar). Ankara: PegemA Yayıncılık. 

Bahar, M. & Özatlı, N. S. (2003). Kelime ilişkilendirme yöntemi ile lise 1. sınıf öğrencilerinin canlıların temel 
bileşenleri konusundaki bilişsel yapılarının araştırılması. Balıkesir Üniversitesi Fen Bilimleri Dergisi, 
5(1), 134-141. 

Bilen, K. (2009). Tahmin et-gözle-açıkla yöntemine dayalı laboratuar uygulamalarının öğretmen adaylarının 
kavramsal başarılarına, bilimsel süreç becerilerine, tutumlarına ve bilimin doğası hakkındaki 
görüşlerine etkisi (Yayınlanmamış doktora tezi). Gazi Üniversitesi, Eğitim Bilimleri Enstitüsü, 
Ankara. 

Bilen, K. & Köse, S. (2012). Yapılandırmacı öğrenme teorisine dayalı etkili bir strateji: Tahmin-gözlem-
açıklama (TGA) “Bitkilerde büyüme ve gelişme”. Pamukkale Üniversitesi Eğitim Fakültesi Dergisi, 
31(1), 121-134.  

Bilici, S. & Köksal, E. (2013). Okul öncesi ve okul çağı çocuklara yönelik beslenme önerileri ve menü 
programları. Ankara: Koza Yayıncılık. 

Brown, J., Colson, G., Serre, G. & Mangan, N. (2016).  Summer garden programs improve children’s food 
knowledge and preferences: Evidence using stated and revealed preference measures. 
HortTechnology, 26(2), 133-140. https://doi.org/10.21273/HORTTECH.26.2.133  

Bulut, A., Nalbant, H. & Çokar, M. (2002). Ergenlerin sağlık bilincinin geliştirilmesi projesi: Ergenler ve sağlık 
durum raporu. İstanbul: Kadın ve çocuk sağlığı eğitim ve araştırma birimi, İstanbul Üniversitesi Tıp 
Fakültesi. 

Büyük, E. & Topçu, S. (2015). İki farklı ilkokulda okuyan birinci sınıf öğrencilerinin beslenme ve fiziksel 
aktiviteleri arasındaki ilişkinin belirlenmesi. Düzce Üniversitesi Sağlık Bilimleri Enstitüsü Dergisi, 
5(1), 10-15. 

Charry, K. (2014). Product placement and the promotion of healthy food to pre-adolescents. International 
Journal of Advertising, 33(3), 599–616. https://doi.org/10.2501/IJA-33-3-599-616  

Contento, I. (2008). Nutrition Education: Linking research, theory, and practice. Sudbury, MA: Jonesand 
Bartlett Publishers. 

Coştu, B., (2008). Learning science through PDEODE teaching strategy: Helping students make sense of 
everyday situations. Eurasia Journal of Mathematics Science and Technology Education, 4(1), 3-9. 

Coştu, B., Ayas, A., Açıkkar, E. & Çalık, M. (2003). Çözünürlük konusu ile ilgili kavramlar ne düzeyde 
anlaşılıyor? Boğaziçi Üniversitesi Eğitim Dergisi, 24(2), 13-28. 

Cotugna, N. & Vickery, E. C. (2005). Nutrition students enhance school health education. Health Education, 
105(3), 228-236. 

Çalık, M. (2013). Effect of technology-embedded scientific inquiry on senior science student teachers’ self-
efficacy. Eurasia Journal of Mathematics, Science &Technology Education, 9(3), 223-234. 
https://doi.org/10.12973/eurasia.2013.931a  

Dalan, H. (2010). Liselerde obezite ve sağlıklı beslenme konularında öğrencilerin bilgi düzeylerinin 
değerlendirilmesi (Yayınlanmamış yüksek lisans tezi). Gazi Üniversitesi, Fen Bilimleri Enstitüsü, 
Biyoloji Eğitimi Ana Bilim Dalı, Ankara.    

Demirezen, E. & Cosansu, G. (2005). Adölesan çağı öğrencilerde beslenme alışkanlıklarının 
değerlendirilmesi. Sürekli Tıp Eğitimi Dergisi, 14(8), 174-178. 

https://doi.org/10.1002/tea.3660290203
http://dx.doi.org/10.1016/j.appet.2018.05.141
https://doi.org/10.1080/00219266.1999.9655653
https://doi.org/10.21273/HORTTECH.26.2.133
https://doi.org/10.2501/IJA-33-3-599-616
https://doi.org/10.12973/eurasia.2013.931a


34 | ÇALIK & BAYÇELEBİ                                                Developing and implementing prediction-observation-explanation worksheets… 
 

Dixey, R., Sahota P., Atwal, S. & Turner, A. (2001). Children talking about healthy eating: Data from focus 
groups with 300 9–11-year-olds. British Nutrition Foundation Nutrition Bulletin, 26, 71–79. 
https://doi.org/10.1046/j.1467-3010.2001.00078.x  

Driver, R. & Bell, B. (1986). Students’ thinking and the learning of science: A constructivist view. School 
Science Review, 67, 443-456. 

Ebenezer, J., Chacko, S., Kaya, O. N., Koya, S. K., & Ebenezer, D. L. (2010). The effects of common knowledge 
construction model sequence of lessons on science achievement and relational conceptual change. 
Journal of Research in Science Teaching, 47(1), 25–46. https://doi.org/10.1002/tea.20295  

Ekim, A. (2016). The effect of parents’ self-efficacy perception on healthy eating and physical activity 
behaviors of Turkish preschool children. Comprehensive Child and Adolescent Nursing, 39(1), 30–40. 
https://doi.org/10.3109/01460862.2015.1090500   

Er Nas, S., Şenel Çoruhlu, T., Çalık, M., Ergül, C., & Gülay, A. (2019). Öğrenme güçlüğü yaşayan ortaokul 
öğrencilerine yönelik fen deneyleri kılavuzunun etkililiğinin incelenmesi. Ankara Üniversitesi Eğitim 
Bilimleri Fakültesi Özel Eğitim Dergisi, 20(3), 501-534. 
https://doi.org/10.21565/ozelegitimdergisi.484937    

Esmaeilpour, F., Hanzee, H. K., Mansouriani, Y. & Khounsiavash, M. (2018). Children’s food choice: 
Advertised food type, health knowledge and entertainment. Journal of Food Products Marketing, 
24(4), 476-494. https://doi.org/10.1080/10454446.2017.1315843  

Fidancı, E. B., Akbayrak, N. & Arslan, F. (2017). Assessment of a health promotion model on obese Turkish 
children. The Journal of Nursing Research, 25(6), 436-446. 
http://dx.doi.org/10.1097/JNR.0000000000000238  

Folkvord, F., Anschütz, J. D. & Buijzen, M. (2016). The association between BMI development among young 
children and (un)healthy food choices in response to food advertisements: A longitudinal study. 
International Journal of Behavioral Nutrition and Physical Activity, 13(16), 1-7. 
http://dx.doi.org/10.1186/s12966-016-0340-7  

Fratiwi, N., Samsudin, A., & Coştu, B., (2018). Enhancing K-10 students’ conceptions through computer 
simulations-aided PDEODE*E (CS-PDEODE*E) on Newton’s Laws. Jurnal Pendidikan IPA Indonesia, 
7(2), 214-223. https://doi.org/10.15294/jpii.v7i2.14229  

Gerrits, J., O’Hara, R., Piko, B., Gibbons, F., Ridder, D., Keresztes, N., … de Wit, J. B. F. (2010). Self-control, diet 
concerns and eater prototypes influence fatty foods consumption of adolescents in three countries. 
Health Education Research, 25(6), 1031–1041. http://dx.doi.org/10.1093/her/cyq055  

Güngör, S. N. (2016). Fen bilgisi öğretmen adaylarına tahmin-gözlem-açıklama (TGA) yöntemiyle biyolojik 
konu ve kavramların öğretiminin başarı, kalıcılık ve bilimsel süreç becerilerine etkisi (Yayınlanmamış 
doktora tezi). Uludağ Üniversitesi, Eğitim Bilimleri Enstitüsü, Bursa. 

Günlü, Z. & Derin, O. (2012). Televizyon reklamlarının okul çağı çocuklarının besin seçimi üzerine etkisinin 
bir İncelemesi. Selçuk İletişim, 7(3), 62-77. 

Gürel, S. & İnan, G. (2001). Çocukluk çağı obezitesi tanı yöntemleri, prevalansı ve etyolojisi. Adnan Menderes 
Üniversitesi Tıp Fakültesi Dergisi, 2(3), 39-46. 

Güven, E. (2011). Çevre eğitiminde tahmin-gözlem-açıklama destekli proje tabanlı öğrenme yönteminin farklı 
değişkenler üzerine etkisi ve yönteme ilişkin öğrenci görüşleri (Yayınlanmamış doktora tezi). Gazi 
Üniversitesi, Eğitim Bilimleri Enstitüsü, Ankara. 

Hamulka, J., Wadolowska, L., Hoffmann, M., Kowalkowska, J. & Gutkowska, K. (2018). Effect of an education 
program on nutrition knowledge, attitudes toward nutrition, diet quality, lifestyle, and body 
composition in polish teenagers. The ABC of healthy eating project: Design, protocol, and 
methodology. Nutrients, 10(10), 1439. https://doi.org/10.3390/nu10101439   

Kabapınar, F. M., Sapmaz, N. A. & Bıkmaz, F. H. (2003). Aktif öğrenme ve öğretme yöntemleri, fen bilgisi 
öğretimi. Ankara Üniversitesi Eğitim Bilimleri Fakültesi Eğitim Araştırma ve Uygulama Merkezi 
(EAUM) Yayınları. 

Kabataş Memiş, E. & Ezberci Çevik, E. (2018). Argumentation based inquiry applications: Small group 
discussions of students with different levels of success. Journal of Turkish Science Education, 15(1), 
25-42. http://dx.doi.org/10.12973/tused.10219a  

Kararo, M., Orvis, K. & Knobloch, N. (2016). Eat your way to better health: Evaluating a garden-based 
nutrition program for youth. HortTechnology, 26(5), 663-668. 
http://dx.doi.org/10.21273/HORTTECH03225-16  

Kearney, M., & Treagust, D. F. (2000, April). An investigation of the classroom use of prediction-observation-
explanation computer tasks designed to elicit and promote discussion of students’ conception of force 
and motion. The Annual Meeting of The National Association for Research in Science Teaching, New 
Orleans. 

https://doi.org/10.1046/j.1467-3010.2001.00078.x
https://doi.org/10.1002/tea.20295
https://doi.org/10.3109/01460862.2015.1090500
https://doi.org/10.21565/ozelegitimdergisi.484937
https://doi.org/10.1080/10454446.2017.1315843
http://dx.doi.org/10.1097/JNR.0000000000000238
http://dx.doi.org/10.1186/s12966-016-0340-7
https://doi.org/10.15294/jpii.v7i2.14229
http://dx.doi.org/10.1093/her/cyq055
https://doi.org/10.3390/nu10101439
http://dx.doi.org/10.12973/tused.10219a
http://dx.doi.org/10.21273/HORTTECH03225-16


35 | ÇALIK & BAYÇELEBİ                                                Developing and implementing prediction-observation-explanation worksheets… 
 

Kearney, M. & Treagust, D. F. (2001). Constructivism as a referent in the design and development of a 
computer program using interactive digital video to enhance learning in physics. Australian Journal 
of Educational Technology, 17(1), 64-79. https://doi.org/10.14742/ajet.1773  

Kennedy, B. M., Ryan H. D., Johnson D. N., Harsha, W. D., Newton N. L., Champagne, M.C., Allen, H. R. & 
Katzmarzyk, P. T. (2015). Baton rouge healthy eating and lifestyle program (BR-HELP): A pilot health 
promotion program. Journal of Prevention & Intervention in the Community, 43, 95–108. 

Kılınç, F. & Çağdaş, D. (2012). Sağlık meslek lisesi öğrencilerinin beslenme alışkanlıklarının, beslenme bilgi 
düzeylerinin ve vücut bileşimlerinin değerlendirilmesi. Türk Pediatri Arşivi, 47, 181-188. 
http://dx.doi.org/10.4274/tpa.842  

Kıryak, Z. & Çalık, M. (2018). Improving grade 7 students’ conceptual understanding of water pollution via 
common knowledge construction model. International Journal of Science and Mathematics 
Education, 16(6), 1025–1046. https://doi.org/10.1007/s10763-017-9820-8  

Köseoğlu, F., Tümay, H. & Kavak, N. (2002, Eylül). Yapılandırmacı öğrenme teorisine dayanan etkili bir 
öğretim yöntemi- Tahmin et- Gözle- Açıkla- ‘Buz su ile kaynatılabilir mi?.V.Ulusal Fen Bilimleri ve 
Matematik Egitim Kongresi’nde sunulan bildiri, ODTÜ Kültür Merkezi, Ankara. 

Kupolati, M., Gericke, G. & MacIntyre, U. (2015). Teachers’ perceptions of school nutrition education’s 
influence on eating behaviours of learners in the Bronkhorstspruit District. South African. Journal of 
Education, 35(2), 1-10. http://dx.doi.org/10.15700/saje.v35n2a1049  

Kurt, E. & Altun, T. (2014). Televizyon reklamlarının ilkokul öğrencilerinin beslenme alışkanlıklarına etkisi 
üzerine inceleme. Akademik Sosyal Araştırmalar Dergisi, 2(7), 393-408.  

Lamanauskas, V., & Augienė, D.  (2019). Identifying primary school teachers` health literacy. Journal of 
Turkish Science Education, 16(4), 451-466. http://dx.doi.org/10.36681/tused.2020.0   

Lee, S., Jin, N. & Kim, H. (2013). Relationships among knowledge of healthy food, health concern, and 
behavioral intention: Evidence from the United States and South Korea. Journal of Quality Assurance 
in Hospitality & Tourism, 14, 344–363. 

Lin, M., Pan, L., Han, J., Li, L., Jiang, J. & Jin, R. (2016). Behavioral intervention reduces unhealthy eating 
behaviors in preschool children via a behavior card approach. Journal of Huazhong University of 
Science Technology, 36(6), 895-903. http://dx.doi.org/10.1007/s11596-016-1681-9  

Ling, J., Robbins, L. & Hines Martin, V. (2016). Perceived parental barriers to and strategies for supporting 
physical activity and healthy eating among head start children.  Journal of Community Health, 41, 
593–602. https://doi.org/10.1007/s10900-015-0134-x    

Lytle, L. A. (2002). Nutritional issues for adolescents. Journal of American Dietetic Association, 102(3), 8-12. 
https://doi.org/10.1016/S0002-8223(02)90416-5  

Malakellis, M., Hoare, E., Sanigorski, A., Crooks, N., Allender, S., Nichols, M. & Millar, L. (2017). School-based 
systems change for obesity prevention in adolescents: Outcomes of the Australian capital territory 
‘it’s your move!’ Australian and New Zealand Journal of Public Health, 41(5), 490-496. 
https://doi.org/10.1111/1753-6405.12696  

Maşeroğlu, P. (2016). Tahmin gözlem açıklamaya dayalı etkinliklerim 8. sınıf öğrencilerinin kimya 
kavramlarını günlük hayatla ilişkilendirmelerine etkisinin incelenmesi (Yayınlanmamış yüksek lisans 
tezi). Recep Tayyip Erdoğan Üniversitesi, Fen Bilimleri Enstitüsü, Rize. 

Matthews, T., O'Neill, E., Kostelis, K., Jaffe, D. & Vitti, S. (2015). Physical activity and self-efficacy in physical 
activity and healthy eating in an urban elementary setting. American Journal of Health Education, 46, 
132–137. https://doi.org/10.1080/19325037.2015.1023476  

McGregor, L. & Hargrave, C. (2008, March). The use of predict-observe explain with on-line discussion boards 
to promote conceptual change in the science laboratory learning environment. Paper presented at the 
Society for Information Technology & Teacher Education International Conference, Las Vegas, 
Nevada, USA. 

Merdol, T. K. (1999). Okul öncesi eğitim veren kişi ve kurumlar için beslenme eğitim rehberi. İstanbul: Özgür 
Yayınları. 

Ogunsile, S. E. & Ogundele, B. (2016). Effect of game-enhanced nutrition education on knowledge, attitude 
and practice of healthy eating among adolescents in Ibadan, Nigeria. International Journal of Health 
Promotion and Education, 54(5), 207-216. https://doi.org/10.1080/14635240.2016.1157509  

Özatlı, N. S. (2006). Öğrencilerin biyoloji derslerinde zor olarak algıladıkları konuların tespiti ve boşaltım 
sistemi konusundaki bilişsel yapılarının yeni tekniklerle ortaya konması (Yayınlanmamış doktora tezi). 
Balıkesir Üniversitesi, Fen Bilimleri Enstitüsü, Balıkesir. 

Özdemir, H., Köse, S. & Bilen, K. (2012, Haziran). Fen bilgisi öğretmen adaylarının kavram yanılgılarını 
gidermede tahmin et-gözle-açıkla stratejisinin etkisi: Asit – baz örneği. X. Ulusal Fen Bilimleri ve 
Matematik Eğitimi Kongresi’nde sunulan bildiri, Niğde. 

https://doi.org/10.14742/ajet.1773
http://dx.doi.org/10.4274/tpa.842
https://doi.org/10.1007/s10763-017-9820-8
http://dx.doi.org/10.15700/saje.v35n2a1049
http://dx.doi.org/10.36681/tused.2020.0
http://dx.doi.org/10.1007/s11596-016-1681-9
https://doi.org/10.1007/s10900-015-0134-x
https://doi.org/10.1016/S0002-8223(02)90416-5
https://doi.org/10.1111/1753-6405.12696
https://doi.org/10.1080/19325037.2015.1023476
https://doi.org/10.1080/14635240.2016.1157509


36 | ÇALIK & BAYÇELEBİ                                                Developing and implementing prediction-observation-explanation worksheets… 
 

Özmen, H. (2019). Deneysel araştırma yöntemi. Eğitimde araştırma yöntemleri (Editörler: H. Özmen & O. 
Karamustafaoğlu) (s.198-226). Ankara: Pegem Akademi. 

Peach, E. & Martin, J. (2017). Utilising implementation intentions to promote healthy eating in adolescents, 
utilising implementation intentions to promote healthy eating in adolescents. Health Psychology and 
Behavioral Medicine, 5(1), 1-13. https://doi.org/10.1080/21642850.2016.1256211  

Raiha, T., Tossavainen, T., Turunen, H., Enkenberg, J. & Halonen, P. (2006). Adolescents’ nutrition health 
issues: Opinions of Finnish seventh-graders. Health Education, 106(2), 114-132. 
https://doi.org/10.1108/09654280610650954  

Rauber, S. B., Castro, H. O., Marinho, A., Vicente, J. B., Riberio, H. L., Monteiro, L. Z., et al. (2018). Effects of a 
physical activity and nutritional intervention in overweight and obese children through an 
educational and recreational camp. Nutrition and Health, 24(3), 145-152. 
https://doi.org/10.1177/0260106018771519  

Ruiz-Primo, M.A. & Furtak, E. (2004, April). Informal assessment of students’ understanding of scientific 
inquiry. Paper presented at the American Educational Research Association Annual Meeting, San 
Diego, CA. 

Savaşhan, Ç., Sarı, O., Aydoğan, Ü. & Erdal, M. (2015). İlkokul çağındaki çocuklarda obezite görülme sıklığı 
ve risk faktörleri. Türkiye Aile Hekimliği Dergisi, 19(1), 14-21. 
http://dx.doi.org/10.15511/tahd.15.01002  

Say, F.S. & Özmen, H. (2018). Effectiveness of concept cartoons on7th grade students’ understanding of “the 
structure and properties of matter.” Journal of Turkish Science Education, 15(1), 1-24. 
http://dx.doi.org/10.12973/tused.10218a  

Schifferstein, H. N. J. & Oude-Ophuis, P. A. M. (1998). Health-related determinants of organic food 
consumption in the Netherlands. Food Quality and Preference, 9(3), 119-133. 
https://doi.org/10.1016/S0950-3293(97)00044-X  

Sezek, F., Kaya, E. & Doğan, S. (2008). Üniversite öğrencilerinin genel beslenme alışkanlıkları, katkılı 
besinler hakkındaki bilgi, görüş ve tutumları. Çankaya Üniversitesi Fen –Edebiyat Fakültesi Sanat ve 
Bilim Dergisi, 1(10), 117-134. 

Sharma, B., Harker, M., Harker, D. & Reinhard, K. (2010). Youth transition to university in Germany and 
Australia: an empirical investigation of healthy eating behaviour. Journal of Youth Studies, 13(3), 353-
367. https://doi.org/10.1080/13676260903447510  

Sıyez, D. (2008). Health-enhancing behaviors among high school students in Turkey. The High School 
Journal, 92(1), 46-55.  

Soyluoğlu, B. (2003). Çağdaş sağlık anlayışı. http: // www. bilkent. edu. tr /~ bilheal/ aykonu/ Ay2003/ 
kasim03/ cagdassaglik. Access Date: November 11, 2018.        

Stang, J. & Bayerl, C. T. (2003). Position of the American dietetic association: Child and adolescent food and 
nutrition programs. Journal of American Dietetic Association, 103(7), 887-893. 

Şimşek, I., Yabancı, N. & Turan, Ş. (2009). Okul çağı çocuklarının beslenme çantalarının değerlendirilmesi. 
Aile Toplum ve Eğitim Kültür ve Araştırma Dergisi, 5(19), 99-110. 

Tao, P. K., & Gunstone, R. (1999a). Conceptual change in science through collaborative learning at the 
computer. International Journal of Science Education, 21(1), 39–57. 
https://doi.org/10.1080/095006999290822  

Tao, P. K. & Gunstone, R. F. (1999b). The process of conceptual change in force and motion during computer-
supported physic instruction. Journal of Research in Science Teaching, 36(7), 859-882. 
https://doi.org/10.1002/(SICI)1098-2736(199909)36:7<859::AID-TEA7>3.0.CO;2-J  

Tekin, S. (2006, Eylül). Tahmin-gözlem-açıklama stratejisine dayalı fen bilgisi laboratuar deneyleri 
tasarlanması ve bunların öğrenci kazanımlarına katkılarının irdelenmesi. VII. Fen Bilimleri ve 
Matematik Eğitimi Kongresi’nde sunulan bildiri, Gazi Üniversitesi, Ankara. 

Theron, W. & Egal, A. (2012).  Impact of nutrition education on nutrition knowledge of public school 
educators in South Africa: A pilot study. Health SA Gesondheid, 17(1), 1-8. 

Thomas, M. (2005). Post-16 students’ perceptions to health and healthy eating in Welsh secondary schools. 
Health Education, 105(2), 89-102. 

Tongaç, E. (2006). Farklı öğretim yaklaşımlarının öğrencilerin fen bilgisi dersi dolaşım sistemi konusundaki 
bilişsel yapılarına etkilerinin araştırılması (Yayınlanmamış yüksek lisans tezi). Abant İzzet Baysal 
Üniversitesi, Fen Bilimleri Enstitüsü, Bolu. 

Tzeng, M. S. (2008). From dietary guidelines to daily food guide: The Taiwanese experiences. Asia Pacific 
Journal of Clinical Nutrition, 17(1), 59–62. 

URL-1, https://www.kanald.com.tr/yemek-tarifleri/hamur-isleri/tandir-ekmegi/19197 Access Date: 
February 25, 2017. 

https://doi.org/10.1080/21642850.2016.1256211
https://doi.org/10.1108/09654280610650954
https://doi.org/10.1177/0260106018771519
http://dx.doi.org/10.15511/tahd.15.01002
http://dx.doi.org/10.12973/tused.10218a
https://doi.org/10.1016/S0950-3293(97)00044-X
https://doi.org/10.1080/13676260903447510
https://doi.org/10.1080/095006999290822
https://doi.org/10.1002/(SICI)1098-2736(199909)36:7%3c859::AID-TEA7%3e3.0.CO;2-J


37 | ÇALIK & BAYÇELEBİ                                                Developing and implementing prediction-observation-explanation worksheets… 
 

Ünver, Y. & Ünüsan, N. (2004). Okul öncesinde beslenme eğitimi üzerine bir araştırma. Selçuk Üniversitesi 
Sosyal Bilimler Enstitüsü Dergisi, 14, 529-551. 

Watson, L. C., Kwon, J., Nichols, D. & Rew, M. (2009). Evaluation of the nutrition knowledge, attitudes and 
food consumption behaviors of high school students before and after completion of a nutrition 
course. Family and Consumer Sciences Research Journal, 37(4), 523-534. 
https://doi.org/10.1177/1077727X08329002  

Weybright, E. H., Mertrinez, A. D., Varrella, G., Deen, M. K. & Wright, K. (2018). Teens as teachers: positive 
outcomes and recommendations for promoting healthy nutrition in adolescents. Journal of Youth 
Development, 13(3), 43-60. 

White, R. & Gunstone, R. (1992). Probing understanding. London: The Falmer Press. 
WHO/UNESCO/UNICEF (1992). Consultation on strategies for implementing comprehensive school health 

education/promotion programmes. Comprehensive School Health Education: Suggested Guidelines 
for Action, World Health Organisation, Copenhagen. 

Wilson, B. S. (2018). An evaluation of change in nutrition knowledge based on the MyPlate curriculum for 5th 
grade students (Unpublished master’s thesis). University of D’Youville College, Dietetics, Buffalo, NY. 

Wu, Y.T. & Tsai, C. (2005). Effects of constructivist-oriented instruction on elementary school students’ 
cognitive structures. Journal of Biological Education, 39(3), 113-120. 
https://doi.org/10.1080/00219266.2005.9655977  

Yoong, S. L., Nathan, L., Wolfenden, L., Wiggers, J., Reilly, K., Oldmeadow, C., … Williams, C. M. (2016).  CAFÉ: 
A multicomponent audit and feedback intervention to improve implementation of healthy food 
policy in primary school canteens: A randomised controlled trial. International Journal of Behavioral 
Nutrition and Physical Activity, 13(1), 126. https://doi.org/10.1186/s12966-016-0453-z  

Young, I. & Williams, T. (1989). The healthy school. Edinburgh: Scottish Health Education Group, World 
Health Organization. 

Yücel, Ö. E. & Özkan, M. (2014). Fen bilimleri öğretmen adaylarının çevre algılarının kelime ilişkilendirme 
aracılığıyla belirlenmesi. Uluslararası Eğitim Araştırmaları Dergisi, 5(4), 41-56. 

Zitsman, J. L., Inge, T. H. & Reichard, K. W. (2014). Pediatric and adolescent obesity: Management, options 
for surgery, and outcomes. Journal Pediatric Surgery, 49(3), 491-494. 
https://doi.org/10.1016/j.jpedsurg.2013.11.067  
 

 

  

https://doi.org/10.1177/1077727X08329002
https://doi.org/10.1080/00219266.2005.9655977
https://doi.org/10.1186/s12966-016-0453-z
https://doi.org/10.1016/j.jpedsurg.2013.11.067


38 | ÇALIK & BAYÇELEBİ                                                Developing and implementing prediction-observation-explanation worksheets… 
 

Appendices: 

1. The ‘prediction’ phase of the ‘surprising eggs’ worksheet 

 
 

2. The ‘observation’ phase of the ‘surprising eggs’ worksheet 
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3. The ‘explanation’ phase of the ‘surprising eggs’ worksheet 
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