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Abstract: This study aims to investigate the effects of the 5E learning model on students’ academic
achievement, basic process skills, attitude towards science, and the overcoming of misconceptions. The
study was carried out by means of semi-experimental research design. The participants consisted of 41
fourth grade students. They were randomly selected and assigned to the control and the experimental
groups. The activities in the force and motion and the properties of matter topics in the fourth grade science
curriculum were designed based on the 5E learning model. The implementation lasted six weeks and three
hours per week. In order to collect data, four different questionnaires were used: academic achievement
test, basic process skills questionnaire, attitude towards science questionnaire, and misconception
identification test. The data were collected at the beginning and the end of the implementation from both
groups. The results revealed that after the implementation, the experimental group had higher scores
comparing with the control group in terms of academic achievement, attitude towards science, and
misconceptions. However, these differences were not statistically significant. In terms of basic process
skills, the experimental group had significantly higher score than the control group. Therefore, it is
concluded that the SE learning model has a positive effect on students’ academic achievement, basic process
skills, attitude towards science, and misconceptions. The implications for future research and practice and
the limitations of the study are discussed.

Keywords: Academic achievement, 5E learning model, basic process skills, attitude towards science course,
misconceptions

Oz: Bu calismada Fen Bilimleri dersi 4. sinif gretim programindaki “Kuvvetin Etkileri” ve “Maddeyi
Taniyalim” iinitesindeki baz1 konularin 6gretilmesinde SE 6grenme modelinin 6grencilerin akademik
basarilarina, bilimsel siireg becerilerine, kavram yanilgilarina ve fen dersine yonelik tutumlarina olan etkisi
aragtirtlmigtir. Arastrma  6n test son test kontrol gruplu yart deneysel desen modelinde
tasarlanmistir.Calisma grubu Milli Egitim Bakanligina bagli Elazig ili Merkez ilgesine bagh bir ilkokulda
ogrenim goren iki farkli subedeki toplam 41 6grenciden olugmaktadir. Aragtirmanin uygulama siireci
haftada {i¢ ders saati olmak iizere toplamda 6 hafta siirmiis ve elde edilen sonuglar SPSS 22.0 programinda
analiz edilmistir. Verilerin analizi i¢in bagimsiz gruplar t testi, Mann Whitney U testi ile aritmetik ortalama,
standart sapma, frekans ve yizde analizleri kullanilmistir. Elde edilen verilerin yorumlanmasinda .05
anlamlilik diizeyi kabul edilmistir. Arastirma sonuglar1 incelendiginde deney ve kontrol gruplarinda elde
edilen son test ortalamalarinda gruplar arasinda akademik basari, kavram yanilgilar1 ve fen dersine yonelik
tutum bakimidan deney grubu lehine bir fark olugmakla birlikte bu farkin anlamli diizeyde olmadigi
sonucuna vartlmistir. Bununla birlikte bilimsel siire¢ becerileri bakimindan deney grubu lehine anlamli fark
bulunmustur. Bu sonuglara gore, SE 6grenme modeli ilkokul 4.smif seviyesinde grencilerin akademik
basarilari, kavram yanilgilari ve fen dersine yonelik tutumlarina olumlu etki yaptig1 goriilmektedir. Bununla
birlikte bilimsel siire¢ becerilerine iliskin deney grubu lehine anlamli diizeyde fark olusturdugu
gorilmektedir.
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Introduction

Considering the purpose of the science curriculum, there is a need for learning environments
suitable for constructivist approach that will motivate students, increase their success, and provide
meaningful and real life learning experiences (Anil & Kucukozer, 2017; Erdogdu, 2011). The
constructivist approach enables students to create their own knowledge, which results in students
to be raised as individuals who question and criticize information, are open to innovations, and
use scientific methods at every stage of life (Bahar, 2006; Onder, 2011). In order to reach all these
achievements in science education, the SE learning model is one of the suitable models (Coskun,
2011). This model includes a process in which a student reaches new information based on the
mental imbalances he/she experienced (Kaya and Zengin, 2012). The model consists of engage,
explore, explain, elaborate, and evaluate phases and, as a model for learning new concepts or
providing a deeper understanding of a known concept, aims to develop research curiosity and
active research skills in students (Ayvac1 &Bakirci, 2012; Ergin, Unsal & Tan, 2006; Suwarno,
Suyatna & Manurung, 2019). This allows students to discover hew concepts and to create their
own knowledge (Biyikl1 & Yagci, 2014) and to become more competent in cognitive, affective,
and psychomotor learning activities (Faizin & Jamaluddin, 2018). In addition, since the learning
model gives importance to real-life experiences, it also contributes to the development of students'
critical thinking skills (Putra, Nurkholifah, Subali & Rusilawot, 2018).

In the first phase of the 5E learning model, the engagement phase, teachers attract
students' attention in different ways including asking questions, presenting a scenario or starting
a discussion, which enables teachers to identify students’ prior knowledge and any
misconceptions (Arioder, Arioder, Quintana & Dagamac, 2020; Sara¢ & Bayrak, 2017). In the
exploration phase, students work together in groups and conduct experiments or activities under
the guidance of a teacher (Mercan, 2012). In the explain phase, the experiences and the results
obtained by the students from the explore phase are gathered together under the teacher’s
guidance and new concepts are reached (AggulYalcin & Bayrakceken, 2010). The elaboration
phase allows teachers to improve students’ understandings through questions, suggestions, and
feedbacks (Turker, 2009). In the evaluation phase, the concepts that students fail to understand
are identified and teachers conduct activities to match the knowledge that is just learned with the
knowledge already learned, which determines how much learning takes place (Feyzioglu and
Demirci, 2013).

Ergin (2012) states that meaningful learning occurs when students actively involve in
learning activities in science courses. While lesson plans that are organized based on the 5E
learning model provide effective results in achieving the goals of a lesson and ensuring
meaningful learning, they also show positive results in solving many problems in the teaching
and learning process (Temiz, 2010). Many studies revealed that the 5E learning model increase
students’ academic achievement, provides meaningful conceptual changes in students thinking,
and positively change students’ attitudes towards science ((")zsevge(;, 2007; Oztiirk, 2008:;
Saglam, 2006). Ezberci Cevik and Oner Armagan (2018) reviewed the Turkish literature on the
5E learning model and concluded that while related studies mainly focused on students’ academic
achievement, a limited number of studies focused also on the effects of 5E learning model on
students’ attitudes. In addition, there is only a few studies that examine the effects of the model
on students’ misconceptions and basic process skills (Agislt & Turgut, 2016; Caner, 2008; Geren
& Dokme, 2015). In terms of the participants, studies on the 5E learning model generally focus
on middle or high school science curriculum (Campell, 2006; Cornelius, 2012; Erdogdu, 2011;
Kirkegu, 2016; Temiz, 2010). Indeed, there are only a few studies conducted in Turkey with the
participation of 3 and 4" grade students (Biyikli & Yagci, 2014; Ergin, 2012; Sarac, 2018).
Therefore, there is a need to conduct similar studies on elementary school science curriculum. In
order to fill the gap in the literature, this study aims to evaluate the effects of 5E learning model
for the 4" grade science curriculum on students' academic achievement, basic process skills,
misconceptions, and attitudes towards science courses. To this end, the following research
questions were addressed in this study:
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1. s there any statistically significant difference between the experimental and the control
groups’ pre-test scores in terms of following variables:
a. Academic achievement
b. Basic process skills
c. Attitudes towards science
d. The identification of misconceptions
2. Is there any statistically significant difference between the experimental and the control
groups’ post-test scores in terms of following variables:
a. Academic achievement
b. Basic process skills
c. Attitudes towards science
d. The identification of misconceptions
3. Isthere any statistically significant difference between the pre- and post-test scores of the
experimental and the control groups in terms of following variables:
a. Academic achievement
b. Basic process skills
c. Attitudes towards science
d. The identification of misconceptions

Method

Research model

In order to evaluate the effects of science activities designed based on the 5E learning model on
4™ grade students’ academic achievement, basic process skills, misconceptions, and attitudes
towards science courses, the present study was carried out by means of semi-experimental
research design. Semi-experimental models that come after true experimental design models are
used in cases where the criteria required by true experimental design models are not provided or
sufficient (Cepni, 2011). In the semi-experimental studies, both pre- and post-tests are
administered to both groups, but experiment is employed only in the experimental group
(Creswell, 2003). Despite its limitations, semi-experimental design is a usable model with high
validity (Karasar, 2002). The experimental design of the study is explained in Table 1 below.

Table 1.
Research Model
Groups Pre-tests Teaching method Post-tests
Experimental group Academic achievement Academic achievement
test test
BPSS (5E Learning BPSS
model)
Attitude scale Attitude scale
Misconception Misconception
identification test identification test
Control group Academic achievement (Regular program)  Academic achievement
test test
BSBT BSBT
Attitude scale Attitude scale
Misconception Misconception
identification test identification test

Participants
The participants of the current study is consisted of randomly selected 41 4" grade students from
two classrooms (4/A and 4/H) enrolled in a school located in the eastern part of Turkey in 2017-
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2018 academic year. Among the participants, 21 of them (8 male and 13 female) in 4/A classroom
was identified as the experimental group. The control group consisted of 20 students (10 male
and 10 female) was in 4/H classroom. The participants did not have any experience in terms of
the 5E model learning.

Data collection process

The research was carried out in a six-week period between November 27, 2017 and January 3,
2018. The topics were the force and motion and the properties of matter. The selected data
collection tools were administered as pre- and post-test to the participants. While in the control
group regular lessons suggested by the Ministry of National Education were followed, in the
experimental group worksheets that were designed based on the 5E learning model were used to
teach the concepts. After the draft version of the activities was prepared by the researchers, they
were reviewed by three elementary school teachers and three faculty members in the Department
of Elementary Education. Based on the feedback received from the experts, necessary
modifications were made and the final version of 5E-model activities was obtained.

Data collection tools
There are four data collection tools used in the current study. Below, they are explained in detail.

Academic Achievement Test: In order to determine the academic achievement levels of the
participants, the researchers developed a test based on the literature. The questions in the test were
about the force and motion and the properties of matter. First of all, 35 multiple choice questions
were identified by the researchers. After obtaining the expert views and calculation of item
difficulty and discrimination indices, five items were dropped out, which left 30 questions. While
13 questions were related to the effect of force on items, 10 of them were about gravitational force
of the magnet, and 12 were about the properties of matter. Based on students’ answers, the items
were coded as either zero (0 - wrong answer) or one (1 - right answer).

The Basic Process Skills Test: In order to identify participants’ basic process skills, a
questionnaire developed by Padilla, Cronin and Twiest (1985) was used. The questionnaire was
translated into Turkish by Aydogdu and Karakus (2015). It consists of 31 items with six factors:
observation (5 items), categorization (5 items), inference (5 items), measurement (5 items)
estimation (6 items), and communication (5 items). The reliability of the scale (KR-20) and the
average difficulty level of the scale were calculated as .83 and .55, respectively.

Attitudes towards Science Courses: In order to identify participants’ attitudes towards science
courses, a questionnaire developed by Geban, Ertepinar, Yilmaz, Altin and Sahbaz (1994) was
used. The questionnaire is in a five-point Likert type ranging from strongly disagrees to strongly
agree and contains 15 items with only one factor. The reliability coefficient value of the scale was
calculated as .83.

Misconception ldentification Test: In order to identify students’ misconceptions, the researchers
reviewed the literature and designed a list of items related to misconceptions. There were a total
of 27 items. After the calculation of item difficulty and discrimination indices, six items were
deleted, which left 21 items in the test.

Data analysis

At the beginning of data analysis, the Shapiro-Wilk test was used to define whether data was
normally distributed. In addition, kurtosis and skewness values were calculated and Q-Q graph,
stem-and-leaf plots, and box plot graphs were drawn. For the normally distributed data, an
independent samples t test and a paired samples t test were employed. For the other data, Mann
Whitney U test was used. The p value was accepted as being meaningful if p < .05. Also,
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arithmetic mean (x), standard deviation (s), and frequencies (f) were calculated. For data analysis,
IBM SPSS version 22.0 was used.

Findings

Findings regarding the pre-test scores of the experimental group and the control

In order to identify any possible difference in the pre-test scores of the experimental and the
control groups, an independent samples t test was used for normally distributed data and Mann
Whitney U test was used for non-normally distributed data. The results are provided in Table 2
and 3.

Table 2.
Independent Samples T- Test Results: the Pre-Test Scores of the Experimental Group And The
Control Group

Groups N X sd t p 2
Academic Control 20 16,65 6,17 ,607 ,547 0,009
achievement Experimental 21 17,71 5,02
Basic process Control 20 15,55 3,97 1,417 ,161 0,04
skills Experimental 21 17,04 2,63
Attitudes Control 20 32,70 3,31 ,667 ,509 0,01
towards science  Experimental 21 32,00 3,40

No significant difference was observed between the experimental and the control groups
in terms of their pre-test of academic achievement, basic process skills and attitude towards
science (p>.05; Table 2). The average pre-test scores of the control and the experimental groups
were calculated as 16,65 and 17,71 for academic achievement; 15,55 and 17,04 for the basic
process skills and 32,70 and 32,00 for attitudes towards science, respectively (Table 2).

Table 3.
Mann Whitney U Test Results: Comparison of the Pre-Test Scores For Misconception
Identification Test

Groups N  Mean ranks Sum of U p r
ranks

Control 20 20,65 413,00 203,00 ,854 0.02

Experimental 21 21,33 448,00

Pre-test scores for misconception identification found that no significant difference was
observed between control and experimental groups (p>.05; Table 3).

Findings regarding the post-test scores of the experimental group and the control

In order to identify any possible differences in the post-test scores of the experimental and the
control groups, an independent samples t test was used for normally distributed data and Mann
Whitney U test was used for non-normally distributed data (see Table 4 and 5). Although no
significant difference was observed between the experimental and the control groups in terms of
their pre-tests academic achievement, misconceptions and attitude towards science, a significant
difference was observed in their post-test basic process skills scores.

There was no found significant difference between the control and the experimental
groups in terms of academic achievement, attitude towards science, and the misconception
identification” post-test scores (p>.05; Table 4). The post-test scores of the control and the
experimental groups were calculated as 19,45 and 21,95 for academic achievement; 33,40 and
34,00 for the attitudes towards science and 14,25 and 15,57 for misconceptions’ identification,
respectively. However, all of results obtained post-test scores showed that the average scores of
experimental group higher than control group (Table 4).
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Table 4.
Independent Samples T- Test Results: The Post-Test Scores Of The Experimental Group And
The Control Group

Groups N X sd t p n2
Academic Control 20 19,45 7,33 1,242 ,222 0.03
achievement Experimental 21 21,95 5,48
Attitudes Control 20 33,40 3,03 137 ,466 0.01
towards science  Experimental 21 34,00 2,12
Misconceptions  Control 20 14,25 3,1 1,215 ,232 0.03

Experimental 21 15,57 3,8

Table 5.
Mann Whitney U Test Results: Comparison Of The Post-Test Scores For The Basic Process Skills
Test

Groups N Mean ranks Sum of ranks U p r
Control 20 16,58 3315 121,5 ,02* 0.36
Experimental 21 25,21 529,5

*p<.05

Post-test scores of basic process skills found that there was significant difference between
control and experimental groups (p.<05; Table 5).

Findings regarding the comparison of the pre- and post-test scores of the control group
In order to compare the pre- and post-test scores of the control group, a paired samples t test was
used. The results are given in Table 6.

Table 6.
Paired Samples T Test Results For The Control Group
N X sd t p n2
Academic Pre-test 20 16,65 6,17 2,679 ,015* 0,15

achievement Post-test 20 19,45 7,33

Basic process Pre-test 20 15,55 3,97 ,387 ,703 0,003
skills Post-test 20 16,00 5,74
Attitudes Pre-test 20 32,70 3,31 ,666 ,514 0,01

towards science  Post-test 20 33,40 3,03

Misconceptions  Pre-test 20 12,25 3,83 1,921 ,07 0,08
Post-test 20 14,25 3,1

*p<.05

Paired samples t test results showed that only significant difference was observed in the
control group’s academic achievement scores (p<.05). While their pre-test average score was
16.65, it increased to 19.45 in the post-test. However, there was no found significant differences
between pre-test and post test scores of basic process skills, attitudes towards science and
misconception identification of control group (p>.05, Table 6).

Findings regarding the comparison of the pre- and post-test scores of the experimental group

In order to compare the pre- and post-test scores of the experimental group, a paired samples t
test was used. The results are given in Table 7. The results revealed that the experimental group
had significantly higher scores in all post-tests, comparing with their scores in the pre-tests.
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Table 7.
Paired Samples T Test Results For The Experimental Group
Groups N X sd p n2
Academic Pre-test 21 17,71 502 3,81 ,001* 0,27
achievement Post-test 21 2195 548
Basic process Pre-test 21 17,04 165 4,39 ,000r 0,33
skills Post-test 21 19,38 3,85
Attitudes towards  Pre-test 21 32,00 34 2,60 ,017* 0,14
science Post-test 21 3400 212 3
Misconceptions Pre-test 21 1266 3,71 2,74 ,012* 0,16
Post-test 21 15,57 3,8 6
p*<.05

Paired samples t test results showed that there was significant differences between pre-
test and post test scores of academic achievement, basic process skills, attitudes towards science
and misconceptions identification of experimental group (p<.05, Table 7).

Conclusion and Discussion

The participants’ average scores in academic achievement test was compared and no significant
difference was observed between the experimental and the control groups, which implies that the
preliminary knowledge of the students about the force and motion and the properties of matter
was equivalent. After the six-week experiment, although there is a difference in terms of academic
achievement scores in favor of the experimental group, the difference was not statistically
significant. Also, the partial eta square value between groups was calculated as a value between
small and medium (2= 0,03). According to these results, it is concluded that despite the increase
in students’ academic achievement in the experimental group due to 5E learning model, this
increase was not at a desired level due to several factors including students’ age group, the time
limitation in applying the 5E learning model, and students’ inexperience to use the model. A
similar study with 5" grade students was conducted by Ozsevgec (2007), who found that the
materials developed according to the 5E learning model were effective in increasing the academic
success of the students. In another experimental study with 8" grade students, Tiryaki (2009)
combined both the 5E learning model and cooperative learning and found significant difference
in favor of the experimental group in terms of academic achievement. Similar results were
obtained in other studies conducted by Uzezi Jack (2017), Ong, Govindasay, Salleh, Tajuddin,
Rahman and Borhan (2018) and Bunkure (2019). However, one common feature of these studies
mentioned above is that the 5E learning model was applied in 5" or higher grades. Kozcu and
Guven (2019) conducted a meta-analysis on studies focusing on the 5E learning model and found
that although the model greatly increased students’ academic achievement in middle schools, high
schools, and universities, it has a little but positive effect on elementary school students’ academic
achievement. Therefore, more studies is needed to determine the effectiveness of the 5E learning
model in younger groups and the factors that affect its effectiveness.

The comparison of the pre-test average scores of the basic process skills of the students
in the experimental and control groups revealed no significant difference between the groups,
which implies the equivalence of the groups. However, a significant difference was obtained in
the post-test scores in favor of the experimental group and medium effect size was calculated (r
=0.36). The 5E learning model requires students to activate their research skills while developing
research curiosity (Ayvaci & Bakirci, 2012; Ergin, Unsal & Tan, 2006; Suwarno, Suyatna &
Manurung, 2019), which is directly related to the basic process skills. Considering that these skills
that mediate the development of students’ scientific thinking structure contain the necessary tools
and methods to reach scientific knowledge, the 5E learning model must take an important place
in curriculum. Specifically in the explore phase of the 5E learning model, students were provided
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activities that increased the basic process skill levels, which is also proved by Polyiem,
Nuangchalerm and Wongchantra (2011). In other studies focused on the 5E learning model
applications in science courses, also a significant increase in students’ basic process skills were
observed (Ercan Ozaydin, 2010; Oztiirk, 2013; Sole & Wilujeng, 2013). Since the basic process
skills contribute significantly to the understanding of science subjects with the 5E learning model
(Akar, 2005), it is critical to employ the model that requires students to actively observe and
conduct research to build concepts in their minds (Ramalawati, Adam, Rusli & Mun’in, 2018).
This helps students to reach and prove real knowledge thorough scientific activities.

When students’ attitudes towards science scores in the pre-test were compared, there was no
significant difference between the experimental and the control groups, which means that the
groups were equivalent. On the other hand, although non-significant, a difference was observed
in favor of the experimental group based on the post-test scores and the partial eta square value
between the groups was calculated as small effect size (n2= 0,01). This means that the 5E learning
model positively affected students’ attitudes towards science courses. A similar study was
conducted by Biyikli and Yagc1 (2014). They employed the SE learning model to 4" grade science
curriculum and found positive change in the experimental group’s attitude towards the course.
Other studies also found similar results in terms of the change in favor of experimental groups
(Balc1, 2005; Cornelius, 2012; Hokkanken, 2011; Ozsevgeg, 2007; Saglam, 2006). Kozcu Cakir
(2017) conducted a meta-analysis and found that the 5E learning model had positive effect on
students’ academic achievement, basic process skills, and their attitude towards science.
Similarly, in their meta-analysis, Kozcu and Guven (2019) found that students who learned
science through the 5E learning model had higher positive attitude towards science, comparing
with the other students who were exposed to a regular teaching methods.

The pre-test scores of the experimental and the control groups were compared and the
results revealed that there was no significant difference between the groups, which implies that
the groups were equivalent in terms of misconceptions before the implementation. The analysis
of the post-test scores was conducted and, although non-significant, a difference was observed
between the groups in favor of the experimental group and the partial eta square value between
the groups was calculated as a value with small effect size (12=0,03). Altinay (2009) and Sahin
and Cepni (2012) examined the effects of the 5E learning model on 8"grade students’
misconceptions and found positive effects. In another study with 11" grade students, a similar
result was found (Pabuccu & Geban, 2015). Specifically, in the engage phase of the model,
students may be provided a discussion about a scientific topic. As students discuss about it, their
misconceptions may arise and they become aware of their misconceptions (Yildiz, Ergin &
Kocakulah, 2012; McWright, 2017). Based on the findings of the current study, there might be
factors that affect the effectiveness of the 5E learning model. These factors may be the age group
of the participants and the duration of the implementation. Therefore, more research is needed to
ensure its effectiveness in younger age groups.

Implications for future research

The overall results of the study revealed that teaching with the 5E learning model had a positive
effect on students’ academic achievement, basic process skills, misconceptions, and attitudes
towards science in 4" grade science curriculum. Based on the findings, there are several
implications for future research. The first implication is related to the classroom size. The
classrooms in which the experimental and the control groups were chosen had about 20 students.
More research is needed to investigate the effectiveness of the 5E learning model in more crowded
classrooms. The second one is related to the grade level in which the study was conducted. The
study was carried out at the 4" grade level. In the literature, the studies were mainly conducted in
higher grade levels and found positive effects on students’ academic achievement, basic process
skills, attitude towards science, and misconceptions. In order to better determine the effects of the
5E learning model, more research is needed in all grade levels, especially in younger age groups.
Finally, there is a gap in the literature in terms of the effects of technology on the implementation

580



The Effect of Learning Activities Based on 5E Learning Model on 4™ Grade Science Teaching

of the model. Therefore, the effects of the 5E learning model can also be explored in classrooms
enriched with technology.

Implications for Practice

Based on the results of the study, it is observed that the 5E learning model had a positive effect
on student achievement in 4th grade science curriculum. Therefore, as long as the phases are
followed in an effective way, it is suggested that teachers choose this model in teaching 4" grade
science curriculum. In addition, in the study, classroom environment in the experimental group
was arranged in accordance with the model, which allowed students to carry out the activities in
accordance with the purpose. Therefore, in order to implement the model effectively
teachers/researchers should be cautious about the arrangement of the classrooms. Also, for
teachers to implement all phases of the model in an appropriate way, they must seek professional
development trainings to improve their knowledge about the model.

Limitations of the Study

There exist three critical limitations of the current study. The first one is the duration of the
implementation. The study was carried out in a six-week time period and each week students were
exposed to the model for only three hours. Therefore, in order to ensure about the effectiveness
of the model, it is suggested that the implementation is spread over a wider time period. The
second limitation is about the topics chosen for the implementation. In the study, the 5E learning
model was applied to two subjects in 4" grade science curriculum: force and motion and the
properties of matter. Different topics may be chosen to implement the model. The last limitation
is related to the research model. The current study utilized qualitative research method. However,
it is critical to collect data not only through questionnaires but also observations, interviews, and
the other methods that are included in quantitative research methods, which is critical for
reliability and validity of the study.

Ethic Committee Approval Information
The permission of the Ethics Committee for this study was obtained with the permission of Firat
University Non-Interventional Research Ethics Committee, dated 16-11-2017, number 15/3.
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Uzun Oz

Giris

21. yiizyilda 6grenmedeki temel amag bilginin dogrudan aktarilmasi degil bilgiye ulasma
becerilerinin 6grencilere kazandirilmasidir. Bu sayede &grenciler okulda 6grendikleri bilgileri
gercek yasama da transfer edebileceklerdir. Fen Bilimleri dersinde bu amaca ulasabilmek i¢in
yapilandirmaci yaklagima uygun modellere ve 6grenme ortamlarina ihtiya¢ duyulmaktadir.
Yapilandirmaci yaklasim ile 6grenciler bilgiye kendileri ulasabilmekte ve boylece sorgulayan,
bilimsel ¢caligma yontemlerini yasamin her asamasinda kullanabilen 6grenciler yetismektedirler
(Bahar, 2006; Onder, 2011). Bu amaca katki sunan modellerden biri de son yillarda farkli egitim
kademelerinde kullanilmaya baglanan 5E 6grenme modelidir. Yeni bir kavram 6grenilirken ya da
ya da mevcut bilinen kavrama derinlik katilmasini amglayan SE 6grenme modeli girme, kesfetme,
aciklama, derinlestirme-genisletme ve degerlendirme asamalarindan olusmaktadir (Ayvaci ve
Bakirci, 2012; Ergin, Unsal ve Tan, 2006; Suwarno, Suyatna ve Manurung, 2019). Anlaml ve
kalic1 6grenmenin gerceklesmesini saglayan S5E 6grenme modeli ile ilkokul 4.sinif fen bilimleri
dersi konularmin 6gretimindeki etkilerinin goriilmesi ve bu 6grenme modelinin 6grencilerin
akademik basarilari, bilimsel siire¢ becerileri, kavram yanilgilar1 ve fen bilimleri dersine yonelik
tutumlar1 gibi farkli degiskenler lizerindeki etkisini aragtirmak 6nem arz etmektedir.

Arastirmanin amaci

Bu c¢aligmanin amaci; ilkokul 4.sinif Fen Bilimleri dersinin “Kuvvetin Etkileri” ve “Maddeyi
Taniyalim” {nitesinin 6gretiminde uygulanacak olan 5E 6grenme modelinin 6grencilerin
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akademik basarilari, bilimsel siire¢ becerileri, kavram yanilgilar1 ve fen bilimleri dersi tutumlar
tizerindeki etkilerini ortaya ¢ikarmaktir.

Arastirmanin problemi
Aragtirmada asagida verilen probleme cevap aranmugtir.
e Ilkokul 4.smif diizeyinde Kuvvetin Etkileri ve Maddeyi Tanryalim iinitesi kapsaminda;
SE 6grenme modelinin 6grencilerin akademik basarilarma, bilimsel siire¢ becerilerine,
kavram yanilgilarina ve fen bilimleri dersi tutumlarina iliskin etkisi nedir?

Yontem

[lkokul 4.sinif 6grencilerinin “Kuvvetin Etkileri” ve “Maddeyi Taniyalim” iinitesi kapsaminda
akademik basarilarini, bilimsel siire¢ becerilerini, fen bilimleri dersine yonelik tutumlarini ve
kavram yanilgilarini karsilastirmak amaciyla yar1 deneysel model kullanilmistir.

Calisma grubu

Calisma grubunu 2017-2018 egitim ve Ogretim yilinda Elazig ili Merkez ilgceye bagl bir
ilkokuldaki random belirlenen 4-A ve 4-H subelerinde egitim goren 41 ilkokul &grencisi
olusturmaktadir. Segilen bu subelerden 21 6grenciden (8 erkek, 13 kiz) olusan 4-A subesi SE
O0grenme modeli fen 6gretiminin uygulandigi deney grubu, ayni sekilde 20 6grenciden (10 erkek,
10 kiz) olusan 4-H subesi ise mevcut 6gretim programlarinin uygulandigi kontrol grubu olarak
belirlenmistir.

Veri toplama araglarn

Aragtirmada, kontrol ve deney gruplarinin akademik basarilarini belirlemek amaciyla 35 goktan
secmeli sorudan olusan akademik basar1 testi kullanilmistir. Ogrencilerin bilimsel siireg
becerilerini belirlemek amaciyla Padilla, Cronin ve Twiest (1985) tarafindan gelistirilen ve
Tiirk¢e ’ye uyarlamasi Aydogdu ve Karakus (2015) tarafindan yapilan 31 maddelik “Temel
Beceri Olgegi- TBO” kullanmilmistir. Olgegin giivenirlik katsayis1 (KR-20) 0.83, dlgegin ortalama
giicligii ise 0.55 olarak bulunmustur. Ayrica arastirmada, kontrol ve deney gruplarinin Fen
bilimleri dersine yonelik tutumlarini 6lgmek amaciyla Geban, Ertepinar, Yilmaz, Altin ve Sahbaz
(1994) tarafindan hazirlanmis olan 5°1i Likert tipindeki 15 maddelik “Fen bilimleri dersine
yonelik tutum &lgegi” kullanilmistir. Olgegin giivenirligi 0.83 olarak bulunmustur. Ogrencilerin
sahip olduklar1 kavram yanilgilarin1 belirlemek amaciyla uzman goriisleri ve literatiirler
incelenerek 21 sorudan olusan Kavram Yanilgisi Belirleme Testi hazirlanmigtir.

Veri toplanmasi ve analizi

Arastirma ilkokul 4.smif Fen bilimleri dersi “Kuvvetin Etkileri” ve “Maddeyi Taniyalim” iinitesi
kapsaminda 6 haftalik siiregte yiiriitiilmiistiir. Kontrol ve deney gruplarina akademik basar testi,
bilimsel siire¢ becerileri testi, kavram yanilgilarini belirleme testi ve fen bilimleri dersine yonelik
tutum 6lgegi 6n test ve son test olarak uygulanmistir. Kontrol grubunda Milli Egitim Bakanlig1
Talim Terbiye Kurulu tarafindan hazirlanan ilkokul 4.smif Fen bilimleri dersi programinin 6n
gordiigli etkinliklere gore konular Ogretilirken deneysel grupta arastirmacilar tarafindan SE
O0grenme modeline gore hazirlanmig ¢alisma yapraklarina gére konular 6gretilmistir. Verilerin
analizi i¢in bagimsiz gruplar t testi, bagimli gruplar t testi, aritmetik ortalama (X), standart sapma
(s) ve frekans (f) kullanmilmistir. Ayrica dagilimin homojen olmadigi durumlarda ise Mann
Whitney U testi kullanilmigtir.

Bulgular

Bu boliimde arastirmanin amaci dogrultusunda 5E 6grenme modelinin 6grencilerin akademik
basarilari, bilimsel siire¢ becerileri, fen derslerine yonelik tutumlar1 ve kavram yanilgilarina
iligkin etkisinin belirlenmesi amaciyla ¢aligmada elde edilen verilerin analizi yapilmigtir
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Deney ve kontrol grubunun akademik basari diizeylerine baktigimizda deney grubu
Ogrencilerinin ortalamalarinin (X =21,95) kontrol grubu dgrencilerinden (X =19,45) daha yuksek
oldugu goriilmektedir. Ancak gruplar arasinda olusan farkin istatiksel olarak anlamli diizeyde
olmadig1 (p>.05) tespit edilmistir.

Deney grubu ile kontrol grubunun bilimsel siire¢ becerileri bakimmdan son test
sonuclarina bakildiginda gruplar arasinda istatiksel olarak anlamli bir farkin (p<.05) oldugu
gorulmektedir

Deney ve kontrol grubunun fen bilimleri dersine yonelik tutumlarina iliskin sonuclara
bakildiginda deney grubu 6grencilerinin ortalamalarinin (X =34,00) kontrol grubu &grencilerin
ortalamalarindan (X=33,40) daha yiliksek oldugu goriilmektedir. Ancak gruplar arasinda olusan
farkin istatiksel olarak anlamli diizeyde olmadigi (p>.05) tespit edilmistir.

Deney ve kontrol grubunun kavram yanilgilarmna iligkin sonuglara bakildiginda deney
grubu Ogrencilerinin ortalamalarinin (X =15,57) kontrol grubu 6grencilerin ortalamalarindan (X
=14,25) oldugu goriilmektedir. Bununla birlikte gruplar arasinda olusan farkin istatiksel olarak
anlaml diizeyde olmadigi (p>.05) tespit edilmistir.

Tartiyma ve Sonuc¢

Bu aragtirma 5E &grenme modeline uygun etkinliklerin ilkokul 4.simif Fen Bilimleri dersi
Ogretimine  etkisinin incelenmesi amaciyla gergeklestirilmistir.  Arastirma  sonuglari
incelendiginde deney ve kontrol gruplarinda elde edilen son test ortalamalarinda gruplar arasinda
akademik basari, kavram yanilgilari1 ve fen dersine yonelik tutum bakimindan deney grubu lehine
bir fark olusmakla birlikte bu farkin anlamli diizeyde olmadig1 sonucuna varilmistir. Bununla
birlikte bilimsel siire¢ becerileri bakimindan deney grubu lehine anlamli fark bulunmustur. Bu
sonuclara gore, SE 6grenme modeli ilkokul 4.smif seviyesinde dgrencilerin akademik basarilari,
kavram yanilgilari ve fen dersine yonelik tutumlarina olumlu etki yaptig1 goriilmektedir. Yapilan
bu caligma ile SE 6grenme modelinin ilkokul seviyesinde de uygulanabilir oldugu ve dersi daha
zevkli hale getirdigi sOylenebilir. Ancak bu modele dair sonuglarin ilkokul seviyesinde daha net
bigimde anlagilabilmesi agisindan daha fazla ¢aligmaya greksinim vardir.
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