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Accepted: 31.10.2020 the main purpose is to raise science literate individuals. In order to achieve
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teaching approaches. Predict Observe Explain (POE) is also one of the tools
suitable for constructivism and includes a demonstration experiment and
related prediction and observation steps. This study aims to investigate the

effects of the Predict-Observe-Explain (POE) strategy on fourth grade

students’ academic achievement, scientific process skills, and attitude

Academic Achievement towards science
Attitude towards Science
Predict-Observe-Explain Design & Methodology: In this semi-experimental research design, 17
Scientific Process Skills students were in the control group and 15 were in the experimental group.

For data collection, three different scales were used. The scales were
administered to all participants at the beginning and at the end of the
implementation. The experimental group was exposed to POE during their
lessons for six weeks and the control group received regular instruction

which is suggested by the Ministry of National Education.

Findings: The results revealed that students in the experimental group had
significantly higher scores than the students in the control group in terms
of academic achievement and scientific process skills. However, no

difference was observed in their attitude towards science.

Implications & Suggestions: In subsequent studies, the effects of POE on
different age groups can be analyzed.
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Makale Gegmisi

Gelis: 27.08.2020 Amag: Fen bilimleri dersi 6gretim programi incelendiginde temel amacinin
Kabul: 31.10.2020 fen okuryazari bireyler yetistirmek oldugu gorilmektedir. Bu amaca
Online Yayin: 31.10.2020 ulasmak icin geleneksel 6gretim yaklasimlari yerine yapilandirmaciliga

uygun yaklasimlara ihtiya¢ duyulmaktadir. Tahmin Et Gozle Agikla (TGA) da
yapilandirmaciliga uygun araglardan biri olup bir gosteri deneyi ve buna
bagli tahmin ve gozlem basamaklarini icermektedir. Bu ¢galisma Tahmin Et
Gozle Acikla (TGA) stratejisinin ilkokul dordinci sinif 6grencilerinin
akademik basarilari, bilimsel stireg becerileri ve fene karsi tutumlarina olan
Akademik Basari etkisini arastirmayi amaglamaktadir.
Bilimsel Siire¢ Becerileri
Fene Karsi Tutum Yontem: Bu vyari deneysel arastirma deseninde 17 &grenci kontrol
Tahmin Et Gozle Agikla grubunda ve 15 8grenci deney grubundadir. Veri toplama icin tg farkl
dlcek kullanilmistir. Olcekler, uygulamanin basinda ve sonunda tim
katimcilara uygulanmistir. Deney grubunda alti hafta boyunca dersler
TGA'ya gore islenmis ve kontrol grubuna ise Milli Egitim Bakanhgi'nin
onerdigi sekilde egitim verilmistir.

Bulgular: Sonuglar deney grubundaki 6grencilerin akademik basari ve
bilimsel silire¢ becerileri agisindan kontrol grubundaki 6grencilere gore
anlamh diizeyde daha yiksek puanlara sahip oldugunu ortaya koymustur.
Ancak bilime karsi tutumlarinda bir farkhlik gézlenmemistir.

Sonuglar ve Oneriler: Sonraki calismalarda, TGA'nin farkl yas gruplari
Uzerindeki etkileri analiz edilebilir.
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INTRODUCTION

In education, different educational approaches have been adopted to achieve the educational goals
(Hanger, 2009; Kalayci, 2014). Instead of teacher-centered traditional approaches, the constructivist
approach, in which learners construct knowledge through their own decisions, has been adopted
especially in science education (Turgut, 2002; Unal & Celikkaya, 2009; Arslan, 2016). In other words,
societies reorganized their educational programs by implementing the constructivist approach (inci,
2015) in order to adapt to the changes in science and technology. In this respect, great importance has
been given to various models for the implementation of the constructivist learning approach in recent
years (Karatekin, 2012; Goktirk, 2015; Harman, 2015).

Predict-Observe-Explain (POE) strategy is one of the methods suitable for constructivist approach and
aims to identify and eliminate students’ misconceptions and increase the comprehension level of them
(Tekin, 2008; Rini, Suryani & Fadhilah, 2019). In accordance with the nature of the constructivist
approach, POE enables students to actively involve in their own learning processes (Késeoglu, Timay &
Kavak, 2002; Tekin, 2008) and requires students to make predictions before an experiment, observe,
and, finally, explain what happened in the experiment based on their observations (Kearney & Treagust,
2001; Atasoy, 2004). This enables students to take their own responsibilities and uncover their
misconceptions and contradictions (Misir, 2009; Tokur, 2011). This misconceptions and contradictions
that occur during the implementation of POE contribute greatly to the formation of meaningful learning
(Kirlmazkaya & Kirbag-Zengin, 2015; Sagiekmekgi, 2016). Using the previous knowledge and experiences
to explain the new situations, measuring individuals’ competence during the application, and revealing
misconceptions are considered as the advantages of POE (Tokur, 2011; Nurhuda, Lukito & Djalil, 2018).

The Aim and Significance of Study

When the researches are examined, it shows that the use of methods and techniques based on
constructivism provides a great benefit to individuals in terms of the permanence of the information and
the elimination of misconceptions (Kearney &Treagust, 2001; Bilen, 2009). At the same time, it is
emphasized that the students do not make any effort to change the misconceptions and only the
activities suggested by the Ministry of National Education’ Science Programme may be insufficient
sometimes (Arslan, 2013). In this changing world, through POE or similar methods there is a need for
students to find scientific truths based on their grade level and to ensure persistency in learning (Kara,
2017; Ozgelik, 2019). However, it was observed that there are limited studies on primary school 3rd and
4th grade science courses on the POE.

Therefore, this study aims to investigate the effect of POE on fourth grade students’ academic
achievement, scientific process skills, and attitudes towards science and the following research questions
were proposed:

1. Isthere any statistically significant difference between the experimental and the control groups
pre-test scores in terms of following variables:
a. Academic achievement
b. Scientific process skills
c. Attitudes towards science
2. Is there any statistically significant difference between the experimental and the control groups
post-test scores in terms of following variables:
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a. Academic achievement
b. Scientific process skills
c. Attitudes towards science
3. Is there any statistically significant difference between the pre- and post-test scores of the
control group in terms of following variables:
a. Academic achievement
b. Scientific process skills
c. Attitudes towards science
4. Is there any statistically significant difference between the pre- and post-test scores of the
experimental group in terms of following variables:
a. Academic achievement
b. Scientific process skills
c. Attitudes towards science

METHOD
Research Model

In order to examine the effects of POE on students’ academic achievement, scientific process skills, and
attitudes towards science, a semi-experimental research was designed (Karasar, 2002; Cepni, 2011).
Semi-experimental research is employed in situations in which the true experimental design models’
criteria are not met (Cepni, 2011). In this study, while participants in the experimental and the control
groups were administered the pre-and post-tests, only the participants in the experimental group were
exposed to POE, as Creswell (2003) suggested.

Participants

The study included a total of 32 fourth grade students enrolled in a school located in the eastern part of
Turkey. While 17 students in the same classroom were assigned as the control group, the remaining in
the same classroom was assigned as the experimental group. The experimental group was exposed to
POE in their science lessons.

Data Collection Process

Before the study, the researchers met the school administrator, the teachers, and the participants and
introduced the study to them. After getting consents from the teachers and students’ parents, the groups
were identified by random assignment. The implementation took six weeks between 5 December 2016-
17 February 2017. The topic was the properties of matter. Each group was administered pre-tests at the
beginning of the implementation and post-tests at the end of it. While the experimental group was
taught the topic by using POE worksheets, the control group was received the instruction based on the
fourth grade science curriculum with regular teaching methods. Before the application, students were
given information about POE and in-class practices focused on. Notes on the problems that occurred
during the sample applications were taken and feedbacks were given to the students. Lessons in the
experimental and control groups were conducted by the same teacher.
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Data Collection Tools

In order to seek answers to the research questions, three different data collection tools were chosen.
The first tool was an academic achievement test. The researchers developed a 30-item test in order to
determine students’ academic achievement levels. The questions were related to the properties of
matter and all of them were multiple choice questions. Before the administration, the item difficulty and
item discrimination indices were calculated and expert views were obtained. Item discrimination
strength index values were calculated as .20 and above. After the items between .20 and .29 were
corrected, they were included in the academic achievement test. Based on the results (Karagalli, 2011)
and expert views, no modification was done on questions in the test. The second tool was the scientific
process skills test developed by Padilla, Cronin and Twiest (1985) and translated into Turkish by Aydogdu
and Karakus (2015). It includes six factors: observation (5 items), categorization (5 items), inference (5
items), measurement (5 items) estimation (6 items), and communication (5 items). While the reliability
of the scale (KR-20) was calculated as .83, the average difficulty level of the scale was calculated as .55.
The last data collection tool was related to students’ attitudes towards science. In the study, a scale
developed by Geban and colleagues (1994) was used. The scale consists of 15 items with reliability
coefficient value of .83. It is a five-point Likert type ranging from strongly disagree to strongly agree.

Data Analysis

In order to conduct analysis, IBM SPSS version 21 was used. Before the analysis, the data was screened
to determine whether it was normally distributed. The Shapiro-Wilk test was performed and kurtosis and
skewness values were calculated. The results revealed that the data was normally distributed. In order
to compare the test scores of the groups, an independent samples t test and a paired sample t test were
performed. The p value was accepted as being meaningful if p <.05.

FINDINGS
Findings Regarding The Pre-test Scores

An independent samples t test was performed in order to compare the experimental group with the
control group in terms of their pre-test scores. According to the results, no significant difference was
observed. The results are provided in Table 1.

Table 1
Independent Samples t- Test Results In Term Of The Pre-Test Scores

Groups N X Sd t p n2

Academic achievement

Control group 17 9.76 4.80 .706 .485 .01
Experimental group 15 10.8 3,21
Scientific process skills
Control group 17 14.17 3.60 1.907 .066 0.1
Experimental group 15 17.06 4,93
Attitudes towards science
Control group 17 63 6.52 .958 .346 .02

Experimental group 15 61 5.07
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Findings Regarding The Post-test Scores

The post-test scores of the experimental group and the control group were compared by using an
independent samples t test. The results revealed significant increases in academic achievement scores
and the scientific process skills in favor of the experimental group. The results are provided in Table 2.

Table 2
Independent samples t- test results in terms of the post-test scores
Groups N X Sd t p n2
Academic achievement
Control group 17 16.88 3.07 3.66 .001* 3
Experimental group 15 22.60 5.55
Scientific process skills
Control group 17 14.76 4.43 2.492 .018* .17
Attitudes towards science
Control group 17 63 6.52 .958 .346 .02
Experimental group 15 61 5,07
*p<.05

Findings Regarding The Scores of The Control Group

In order to determine any changes in the pre- and post-test scores of the control group, a paired samples
t test was performed. Only significant difference was observed in their academic achievement scores.
Their academic achievement scores significantly increased from 9.76 to 16.88 (p < .000). The results are
given in Table 3.

Table 3
Paired samples t test results for the control group
Groups N X Sd t p n2
Academic achievement
Pre-test 17 9.76 4.80 5.451 .000* .49
Post-test 17 16.88 3.07
Scientific process skills
Pre-test 17 14.17 3.60 457 .654 .006
Post-test 17 14,76 4.43
Attitudes towards science
Pre-test 17 63.00 6.52 114 910 .000
Post-test 17 62.76 3.23
*p<.05

Findings Regarding The Scores of The Experimental Group

In order to determine any changes in the pre- and post-test scores of the experimental group, a paired
samples t test was performed. According to the results, although increases were observed for three
scores, only the increase in academic achievement score was significant. The results are provided in Table
4.
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Table 4
Paired samples t test results for the experimental group
Groups N X Sd t p n2
Academic achievement
Pre-test 15 10.80 3.21 9.465 .000* .69
Post-test 15 22.60 5.55
Basic process skills
Pre-test 15 17.06 493 .739 472 .01*
Post-test 15 18.40 3.71
Attitudes towards science
Pre-test 15 61.00 5.07 1.974 .068 A1
Post-test 15 63.33 3.22
*p<.05

DISCUSSION AND CONCLUSION

This study aims to investigate the effects of POE on fourth grade students’ academic achievement,
scientific process skills, and attitudes towards science. The first critical finding of the study is related to
students’ academic achievement. Although the groups were randomly assigned to the control and the
experimental groups, the pre-test results revealed that the groups were not different from each other in
terms of their academic achievement at the beginning of the implementation. After the implementation,
there is a significant difference in terms of academic achievement in favor of the experimental group.
This implies that POE had a positive and significant effect on students’ academic achievement.
Considering that POE provides a discussion environment in which students actively involve in learning
process, are able to share their opinions, and receive feedback, which ensures academic achievement
(Kozcu-Cakir, Giiven & Ozdemir, 2017), this finding was expected and confirmed previous studies (Aydin,
2010; Musir, 2009; Hilario, 2015; Sreerekha, Arun & Swapna, 2016; Farida, Waluyo & Fikr, 2018; Arsy,
Pratesyo & Subali, 2020). More specifically, Teerasong and colleagues (2010) found that POE enables
students to easily grasp science-related concepts, encourage them to construct their own knowledge,
and improve their attitudes towards science. In addition, Wu and Tsai (2005) stated that POE contributed
to the improvement of students’ understanding of the concepts, enriched their information process
skills, and enabled them to understand the experiments in school. Moreover, Keeratichamroen and
colleagues (2007) assert that POE causes contradictions in students’ mind as they learn new concepts
and these contradictions encourage students to compare their predictions with their observations, which
results in meaningful learning.

Another critical finding of the study is related to students’ scientific process skills. Although the students
in the control and experimental groups were equivalent according to their pre-test results, a significant
difference was observed in the post-test scores in favor of the students in the experimental group. Similar
results were obtained in the studies conducted by Adebayo and Olufunke (2015), and Widawati, Aznam
and Purtad (2020). More specifically, Palmer (1995) asserts that POE is more effective in younger age
groups comparing with middle school and high school students in terms of prediction, observation and
explanation and argues that POE is an effective way not only teaching scientific concepts to children but
also advance their scientific process skills. Palmer (1995) explains his rationale by stating that due to their
age group, young children tend to communicate and explain their thoughts verbally rather than writing;
therefore, POE is more suitable for younger age groups. Future research should consider to analyze the
effects of POE on all age groups including K-12 and university level.
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The last finding of the study is about students’ attitudes towards science. There was no difference
between the groups at the beginning of the implementation in terms of their attitudes. At the end of the
implementation, although there was a difference between the groups in favor of the experimental group,
this difference was not statistically significant. Akgiin, Tokur and Ozkara (2013) and Aydin (2010) found
similar results and, in both studies, the researchers linked the duration of their implementation with the
insignificant change in students’ attitudes. They considered the duration of their implementation as a
limitation to positively change their participants’ attitude towards science. Moreover, Akglin and
colleagues (2013) stated that use of POE in only one science concept or unit was not enough to affect
students’ attitude towards science. Duration and concept/unit selection were also the limitations of the
current study. Despite the findings of these studies, there exist other studies that revealed positive
effects of POE on students’ attitudes towards science (Acar Sesen & Mutlu, 2016; Erdem Ozcan, 2019).
In those studies, the implementation lasted about eight to ten weeks, which may be considered as a
reason for the improvement in students’ attitudes. Therefore, future studies should incorporate longer
implementations and include various concepts in science as well as in other concepts from different
disciplines to examine POE’s effectiveness.

Limitations of the Study

There exist three limitations in the current study. The first one is related to the sample. This study
included only 32 fourth grade students. Therefore, the findings may not be generalize to all population.
More research should be conducted in crowded classrooms from different regions in order to generalize
POE’s effects on students’ academic achievement, scientific process skills, and attitude towards science.
The second limitation is related to the variables. This study examined the effect of POE on students’
academic achievement, scientific process skills, and attitudes towards science. Future research should
consider incorporation of different variables including gender, teachers’ and students’ experiences with
POE, and/or use of team-works in order to examine the effects of POE. The last limitation is related to
the data collection tools. In this study, quantitative research method was employed. In order to ensure
the results, qualitative research method should be considered. Specifically, observations during the use
of POE and interviews with students and teachers may provide more information about the use of POE
in terms of practice and theory.
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