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ABSTRACT

The purpose of this study is to determine the effect of outdoor educational activities supported by
Prediction-Observation-Explanation (POE) in teaching the subject of "Getting to Know the Living
Creatures," covered within the scope of the 5th grade "World of Livings" unit, on students'
academic achievement and learning retention. Convergent parallel design, one of the mixed
research methods, was applied in the study's quantitative dimension in which a quasi-experimental
design with a pretest-posttest control group was employed. The workgroup consists of 5th-grade
students attending a state secondary school in the district center of a metropolitan city in the Black
Sea region in the 2019-2020 academic year. There are 32 students in the experimental group of
the study and 30 students in the control group. During the administration of the study, which lasted
for four weeks, POE supported outdoor educational activities developed by the researcher were
performed in the experimental group following the lesson plans designed according to the 5E
learning model; whereas the activities under the current curriculum were performed in the control
group in the indoor environment. The study's data collection tool was the "World of Livings
Academic Achievement Test," developed by the researcher and took its final form after validity
and reliability studies. It was administered as a pre-test, post-test, and learning retention test (four
weeks after the activities). SPSS 13.0 statistical program was used to analyze the quantitative data,
and "Shapiro-Wilks Analysis" and " Independent Samples t-Test" were employed. In the analysis of
qualitative data, frequency and percentage distributions are used in the descriptive analysis. The
comparison of the experimental and control groups' scores showed a significant difference in favor
of the experimental group. In line with these results, using POE supported outdoor educational
activities in teaching the subject of "Getting to Know the Living Creatures" within the scope of the
"World of Livings" unit was observed to affect students' academic achievements and learning
retention positively.

Keywords: The world of livings, prediction-observation-explanation, outdoor education,
academicachievement, retention.

1This research is derived from the first author’s Master’s thesis.
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INTRODUCTION

In today's world, where developments in science and technology are increasing day by day, following these
changes to catch up with age is not enough alone. Raising individuals who keep up with this change, criticize,
question, research, think, and use what they have learned is thought to be important. Therefore, science
education, which is seen as a tool to develop student behaviors such as gaining experience about their
environment, commenting on events, problem-solving, and gaining scientific thinking skills, is of great
importance (Geban & Bayir, 2000). The teaching methods that give the student the ability to understand basic
concepts, learn to learn, interpret, apply, communicate, and conduct research, and provide the student with the

opportunity to learn by doing, should be used instead of rote learning (Akglin, 1996).

Regarding the approaches propounded to explain the realization of learning and the mental structuring process,
the constructivist approach, which puts the student at the center and suggests that learning is an active process,
is continuing to be implemented in recent years in education programs both in Turkey, and in other countries
(Evrekli et al., 2009). In the constructivist approach, correct construction of the concept in mind is important for
students to realize meaningful learning (Aydin & Balim, 2007). The student's prior knowledge plays an important
role, especially in the constructivist approach used in science education; if the preliminary knowledge that the
student has in daily life is scientifically correct, it facilitates the learning of new knowledge. In contrast,
incomplete or incorrect information makes it difficult to learn concepts (Ergun, 2017). With this approach, the
teacher creates a democratic classroom and learning environment as a guide; the students can gain new
perspectives on the world around them by gaining experiences through their interpretation processes (Kése &

Akillioglu, 2017).

The richness of teaching methods and techniques that offer students the opportunity to question and solve
problems while teaching new concepts is an important factor in students' accessing and structuring knowledge.
Therefore, there is a need for approaches that enable students to take an active role by bringing the problems
encountered in daily life to the school environment (Oner Siinkiir et al., 2013). Especially, argumentation-based
learning, which is effectively applied in science education in recent years, has an important place in suggesting
ideas and offering solutions in social interaction with other students and teachers in both group and classroom
discussions (Tola, 2016). In argumentation-based learning, various techniques have been developed to create an
argumentation environment in the classroom. Prediction-Observation-Explanation (POE) is one of these
alternative techniques (Timay, 2008). Prediction-Observation-Explanation, which plays an important role in
science teaching, allows students to reveal their current knowledge and make a statement by comparing it with
the new situation resulting from their observations (Sreerekha et al., 2016). In this technique, which has been
first proposed by White and Gunstone (1992) and referred to as POE in the literature, students are asked to
perform three tasks; making predictions about the events, making observations, and giving an explanation by

reconciling the conflict between prediction and observation (Késeoglu et al., 2002).
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Schools are places where problem-solving and creative thinking are developed; Science education, on the other
hand, has the power to give these skills in both indoors and more effectively outdoors environments in the hands
of a creative teacher (Payne, 1985). Especially in recent years, the importance of supporting learning with
outdoor activities, in which students can learn by actively participating in the lesson and having fun, in addition
to indoor activities, is underlined (Armagan, 2015). Outdoor learning methods, defined with expressions such as
out-of-school education, informal education, non-formal education, and outdoor education, are stated to be one
of the most effective methods (Eshach, 2007). Nicol (2002) stated that outdoor education started to be seen as
innovative pedagogical work. Karademir (2013) stated that outdoor education includes activities that are carried
out outside of the classroom walls to support teaching in the classroom, providing opportunities to gain concrete
learning and appealing to more than one sense. Effectively programmed outdoor education provides students
with the opportunity to socialize by increasing their interactions with their peers over time and creating
opportunities that they can use in their daily life (Mirkin & Middleton, 2014). Outdoor learning also helps
students develop their problem-solving skills, demonstrate a positive attitude towards science, and motivate
them by making direct observations on the outside (Sari & Paidi, 2018). Outdoor learning is not just taking lessons
outside of the classroom. It supports students' personal and emotional development and the development of
nature and environmental awareness by doing interesting activities intertwined with nature, creating awareness
of nature, awareness of natural life, and awareness of other creatures' existence (Sari & Paidi, 2018). The outdoor
learning approach can be performed in school gardens, villages, parks; It can also be applied with practical
activities such as play, drama, artistic activities, nature walks, camps, adventure sports, and learning the city's

history through travel and observation (Oztiirk Aynal, 2013).

In the science curriculum revised in 2018, learning strategies based on inquiry and research were emphasized; it
was underlined that the lessons should be conducted in student-centered learning environments
(argumentation, problem, cooperative learning, etc.) to make the knowledge more permanent. For more
effective and meaningful learning, indoor and outdoor learning environments are designed by considering these
strategies; outdoor learning environments such as museums, school gardens, zoos, etc. can also be employed
(Ministry of National Education, 2018). With this program, outdoor learning environments are also included in
the education. It is thought that permanent and meaningful learning can be achieved with an effectively-
prepared curriculum, and the research and inquiry-based learning strategy applied in outdoor learning

environments.

Ministry of National Education (2019) emphasizes the importance of outdoor education in its 2023 Education
Vision document. It aims to recognize the geographical, social, and cultural elements of the region where schools
are located, establish their connections with the courses, communicate with science centers, technoparks, and
museums, and effectively redesign the schoolyard. In Turkey, the Scientific and Technological Research Council
of Turkey (TUBITAK) shifts the participants from the observer position to a doing and living position with its

Nature and Science School projects. It contributes to outdoor education by creating awareness about science
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and technology through interactive applications and observations, and training programs to improve self-

confidence (TUBITAK, 2019).

It has been observed that the studies conducted to identify the misconceptions of secondary school students in
the Science course mostly belong to the subject of "Living Beings and Life" (Duman & Avci, 2014). Besides,
misconceptions have been detected in students of all ages and school levels in the subject of "Getting to Know
the Living Creatures," which is the building block of biology (Cardak, 2002; Cinici, 2011; Ozel, 2006; Ozdemir &
Caliskan, 2018; Ural Keles, 2009; Yen et al., 2007; Yilmaz et al., 2017). The subject of "Getting to Know the Living
Creatures," which is one of the important fields of biology, was chosen in our study because it constitutes the

basis for other subjects; therefore, learning it correctly was thought to be important.

The literature review revealed the studies on outdoor education in science education (Bodur, 2015; Bozdogan &
Kavci, 2016; Carrier, 2009; Cobanoglu & Cirit Gll, 2017; Ertas Kilig & Sen, 2014; Eshach, 2007; Fagerstam, 2014;
Karademir, 2013; Kulaligil, 2016; Orion & Hofstein, 1994 ; Sari & Paidi, 2018; Tal & Morag, 2009; Turkmen, 2010;
Yasin, 2012) and Prediction-Observation-Explanation Studies (Bilen & K&se, 2012; Glngor, 2016; Hilario, 2015;
Kdéseoglu et al., 2002; Ozyilmaz Akamca, 2008; Sadig, 2016; Sreerekha et al., 2016; Tekin, 2008; Uyanik, 2017). In
particular, studies on outdoor education in Turkey have increased in recent years. However, although new
alternative teaching approaches continue to be applied, there are no studies where outdoor education and

Prediction-Observation-Explanation are used together.

Research Question of the Study

Do outdoor educational activities supported by Prediction-Observation-Explanation within the scope of "Let's
Get to Know Living Beings" subject covered in the 5th grade Science curriculum's "World of the Living" unit

significantly affect students' academic achievement and learning retention?

Sub-Problems of the Study

1. Do outdoor educational activities supported by Prediction-Observation-Explanation significantly affect the
academic achievement of 5th-grade students?
2. Do outdoor educational activities supported by Prediction-Observation-Explanation significantly affect the

learning retention of 5th-grade students?

METHOD

The study was conducted following the mixed research method, in which quantitative and qualitative data are
used together and using convergent parallel design. The mixed-method is an approach used in the social and
health sciences. The researcher collects quantitative and qualitative data, uses the advantages of integrating two
data sets, and makes conclusions to understand the problem (Creswell, 2019). The convergent parallel design,

one of the most frequently used mixed research designs, is a method that makes the study more understandable
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by simultaneously collecting qualitative and quantitative data related to the study, analyzing them separately,

and combining them (Creswell & Plano-Clark, 2011).

In the quantitative dimension of the study, a quasi-experimental design with a pretest-posttest control group
was used. In the study, quantitative data were collected using the "World of Livings Academic Achievement Test,"
which was applied as the pre-test, post-test, and retention test to two groups randomly determined as
experimental and control groups. In the study's qualitative dimension, the data were collected using the
Prediction-Observation-Explanation worksheets prepared by the researcher, and students' responses were

analyzed.

Workgroup of the Study

The study's workgroup consists of 5th-grade students attending a state secondary school in the district center of
a metropolitan city in the Black Sea region in the 2019-2020 academic year. 62 students took part in the study.
The experimental group consists of 32 students, and the control group consists of 30 students. Before the study,
all the permissions are obtained from Ondokuz Mayis University Social and Human Sciences Ethics Committee

and District National Education Directorate.

Data Collection Tools

The "World of Livings Academic Achievement Test" developed by the researcher was used to collect the study's

guantitative data.

World of Livings Academic Achievement Test

In the study, an academic achievement test involving "The World of Livings" unit was developed to measure
students' prior knowledge, knowledge after the activities, and learning retention after four weeks. The academic
achievement test development process started by examining the gains related to the unit. After the literature
review, in which misconceptions about the subject were identified, the review of the textbooks, workbooks, and
questions asked in the central exams organized by the Ministry of National Education, the researcher created a
guestion pool. While developing the measurement tool, attention was paid to preparing the questions suitable
for the gains, the cognitive domain steps, and the content validity. Content validity is the adequacy of the test to
measure the behaviors. In other words, content validity is related to the extent of covering the behaviors wanted
to be measured (Kan, 2006). Thirty multiple-choice questions from all subject areas were prepared to establish
the content validity of the test. Multiple-choice tests were preferred in the study because they increase the
validity, reliability, and usefulness of the measurement results. Three science teachers, one subject specialist
academician, one Turkish teacher, and one assessment and evaluation specialist have examined the achievement
test to ensure its content validity regarding the gains, student level, assessment and evaluation criteria,
compliance to spelling rules, and accuracy. The achievement test, which was revised in line with expert opinions,

took its final form for validity and reliability studies.
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The academic achievement test was administered to 215 6th grade students who have covered this subject in
previous years for the reliability study. ITEMAN item analysis program was used to examine each item's

discrimination and difficulty in the academic achievement test's validity and reliability analysis.

According to ITEMAN item analysis results, it was decided to exclude the items having an item discrimination
power (rjx) below 0.30 from the test and use the remaining items as they are, without being changed. The
academic achievement test was finalized, ensuring that the items excluded from the test do not harm the content
validity. The difficulty of the 26-item academic achievement test's items varies between 0.33 and 0.86. According
to ITEMAN item analysis results, the test's average discrimination power was calculated as 0.47. Items with a
value of 0.40 and above in the item discrimination index are items with high discrimination and are effective in
distinguishing those who know and those who do not (Atilgan, 2006). The test was found to be highly
discriminatory and effective in distinguishing between those who know the subject and those who do not.

Cronbach Alpha reliability coefficient of the academic achievement test was found to be 0.85.

POE Worksheets Used in the Outdoor Activities

While developing the Prediction-Observation-Explanation worksheets, the issues taken into account are as
follows: revealing the students' prior knowledge and misconceptions, allowing making observations, and
explaining the agreement/disagreement between their predictions and observations. A literature review was
conducted on the subject, the misconceptions were identified, the textbook was examined, and the worksheets
that can be effective in teaching the subject have been prepared. Three science teachers and one subject
specialist academician examined them. The prepared POE worksheets were taught to 5th-grade students who
were not included in the study, and they took their final form after revising the incomprehensible parts. 10 POE
worksheets, covering the unit's gains, were prepared to be applied in the lesson plan.

A sample TGA worksheet prepared by the researchers for the study is given in Picture 1.
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WORKSHEET 3: LET’S MAKE YOGURT

Murat

I boiled the milk
Illjust add a
spoenful of

yogurt in it and
of yogurt in it and

wait
wait

GUESS

In the explanation of which student who wants to make yozurt, would you expect milk to tum
into yogzurt? Explain with the reasons.

OBSERVE
Let's apply the explanation we choose. What did you obzerve?

EXPLAIN

Compare your predictions with your observations. Have your predictions come true? If not,
explain the reasons.

Picture 1. A Sample TGA Worksheet Used in the Research

POE worksheets consist of 3 stages.

1. Stage: Students are asked to make predictions about a problem situation made up of stories or
cartoons and explain their predictions.

2. Stage: It is the observation stage, and they are requested to observe or investigate the experiment or
problem situation.

3. Stage: It is the explanation stage, and students are asked to explain the problem situation by

comparing their predictions with their observations.

The distribution of POE worksheets by subjects is given in Table 1.
Table 1. Distribution of POE Worksheets by Subject

Subject Activity
1. Let's Classify Living Beings e Let's Classify Living Beings
2. Microscopic Creatures e  Small Creatures in Our Lives
e Let's Make Yogurt
3. Mushrooms e | Examine Mushrooms With Caps
e Which Mechanism Should | Choose?
4. Plants e  The Role of the Root in a Plant

e  The Role of the Stem in a Plant

e  The Role of the Leaf in a Plant
5. Animals e  Vertebrate or Invertebrate?

e | Classify Vertebrates
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The Process of the Study

The steps taken during the administration process and the procedures used in data collection are given below.

In specifying our research topic, the relevant literature was reviewed, important issues that students
had misconceptions about were identified, and the decision was made in favor of the "World of
Livings" unit.

The misconceptions identified in the literature regarding "The World of Livings" unit, science course
curriculum (MEB, 2018), and 5th-grade science textbook to be used in the 2019-2020 academic year
(Unver et al.,, 2019) were examined. The "World of Livings Academic Achievement Test" was
developed after a comprehensive review of the question banks and the central exams' questions.
Necessary permissions were obtained for the academic achievement test's validity and reliability
studies, and it was administered to 215 6th grade students. After the item analysis and expert opinion,
the academic achievement test was finalized.

The gains on the subject of "Getting to Know the Living Creatures" covered in the science course
curriculum (MEB, 2018) and the textbook were examined; outdoor educational activities and POE
worksheets were developed following the inquiry-based learning strategy. The teaching program
supported by outdoor education and POE worksheets is planned according to the 5E teaching model;
the worksheets and outdoor educational activities were made ready to practice after obtaining expert
opinions.

In designing outdoor educational activities, outdoor learning environments where the activities can
be performed have been investigated. The places where outdoor educational activities will be
performed were specified as follows; Carsamba Yesilirmak Wildlife Park, Tekkekoy Habitat Botanical
Garden, Samsun Zoo, the schoolyard, a bakery near the school, and a private enterprise that grows
mushroomes.

For the experimental group, the planning of the activities to be carried out in outdoor learning
environments was made, and permissions were obtained from schools, institutions, and businesses.
The academic achievement test was administered on the control and experimental groups as the pre-
test before the administration, post-test at the end of the administration, and retention test four
weeks after the administration.

Outdoor educational activities supported by POE worksheets were planned following the 5E teaching
model and performed in the experimental group. According to the curriculum's gains, the activities in
the Sth-grade science textbook (Unver et al., 2019) were administered to the control group for 16-
course hours in the classroom in line with the annual plan. Different methods and techniques,

including brainstorming, question-answer, discussion, and lecture, were used in the control group.

The data collection process of the study is given in Table 2.
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Table 2. Data Collection Process of the Research

Group Pre-test Activities Post-test Retention test

Experimental World of Livings World of Livings World of Livings

POE supported

group Academic . Academic Academic
Achievement Test outdoor education Achievement Test Achievement Test
Control group World of Livings Existing teaching World of Livings World of Livings
Academic Academic Academic
Achievement Test program Achievement Test Achievement Test

The environments in which outdoor educational activities were performed in teaching the "Getting to Know the

Living Creatures" subject, the covered topics and their durations are given in Table 3.

Table 3. Distribution of Outdoor Learning Environments by Subjects

Subject Outdoor Learning Environment Duration (Course Hours)
1. Let's Classify Living Beings e  Carsamba Wildlife Park 2
2. Microscopic creatures e  Schoolyard 4
. Science Laboratory
3. Mushrooms e  Mushroom growing plant 4

e  Bread Bakery
e  Schoolyard

4. Plants o  Tekkekoy Habitat Botanical Garden 2
e  Schoolyard
5. Animals e  Samsun Zoo 4

e  Schoolyard

Data Analysis

In this study investigating how POE supported outdoor educational activities affect students' academic success
and learning retention, the SPSS 13.0 statistical program was used to analyze pre-test, post-test, and retention
test scores. In this study, the experimental group consisted of 32 students, and the control group consisted of
30 students. Since the number of students in each group is less than 50, the Shapiro-Wilks test was used to
determine conformity to normality. Parametric tests were applied as the data showed normal distribution.
Before the activities, independent samples t-Test was used to determine whether there was no significant
difference between experimental and control groups. After the activities, independent samples t-Test was used
to compare the experimental and control groups in order to determine the success of the activities and later test
the retention. Independent samples t-Test is a parametric test used to test the significance of the difference

between the averages obtained from two independent samples (Blyukoztirk et al., 2017).

In the research, students' predictions, observations, and explanations in the POE worksheets were analyzed as
qualitative data. Descriptive analysis, one of the qualitative data analysis methods, was used to analyze the data.
In the descriptive analysis, the data are summarized and interpreted according to themes, and direct quotations
from the people observed or interviewed are also included in order to reflect the collected data (Yildirm &
Simsek, 2016). In this study, in which descriptive analysis was applied, student predictions were classified as:

correct guess, partially correct guess, and incorrect guess. Students' explanations of the
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agreement/disagreement between predictions and observations were classified as: correct explanation, partially
correct explanation, and incorrect explanation. The frequency and percentage distributions were given.
FINDINGS (RESULTS)

Quantitative Findings

The findings of the sub-problems obtained from the quantitative data of the study are given below.

Findings of the First Sub-Problem

The first sub-problem of the study is, "Do outdoor educational activities supported by Prediction-Observation-
Explanation have a significant effect on the academic success of 5th-grade students?". Pre-test and post-test
were administered to the experimental and control groups before and after the activities to address this
problem. The Shapiro-Wilks normality test applied to the experimental and control groups' pre-test and post-

test scores showed a normal distribution.

As the academic achievement pre-test scores show a normal distribution, Independent Samples t-Test was

performed, and the results are shown in Table 4.

Table 4. Independent Samples t-Test Results for Experimental and Control Groups' Pre-Test Scores

Group N X S sd t p
Experimental group 32 13.59 3.56 60 .143 .072
Control group 30 11.73 4.40

According to Table 4, the experimental group's pre-test average achievement score is 13.59, while the control
group's pre-test average achievement score is 11.73. Regarding standard deviations, the scores of the control
group are more heterogeneous than the experimental group. According to the pre-test scores, there is no
significant difference between the experimental and control groups (t0=.143, p>.05). Regarding these results,

the experimental and control groups were found to be equivalent before the activities.

As the academic achievement post-test scores show a normal distribution, Independent Samples t-Test was

applied, and the findings are shown in Table 5.

Table 5. Independent Samples t-Test Results for Experimental and Control Groups' Post-Test Scores

Group N X S sd t p
Experimental group 32 20.46 3.43 60 2.26 .027
Control group 30 17.90 5.33

According to Table 5, the experimental group's post-test average achievement score is 20.46, while the control
group's pre-test average achievement score is 17.90, and the average academic achievement is observed to
increase in both groups. Regarding standard deviations, the scores of the control group are more heterogeneous
than the experimental group. According to the post-test scores, there is a significant difference between

experimental and control groups (t0=2.26, p<.05). Regarding these results, the experimental group's post-test
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scores are higher than the control group, and the applied outdoor educational activities were more effective

than the existing instruction.

Findings of the Second Sub-Problem

The second sub-problem of the study is, "Do outdoor educational activities supported by Prediction-Observation-
Explanation have a significant effect on the learning retention of 5th-grade students?". The retention test was
applied to the experimental and control groups four weeks after the post-test to address this problem. The
Shapiro-Wilks normality test applied to the experimental and control groups' retention test scores showed a

normal distribution.

As the academic retention test scores show a normal distribution, Independent Samples t-Test was applied, and

the findings are shown in Table 6.

Table 6. Independent Samples t-Test Results for Experimental and Control Groups' Retention Test Scores

Group N X S sd t p
Experimental group 32 21.00 3.10 60 3.47 .001
Control group 30 17.40 4.90

According to Table 6, the experimental group's retention test average achievement score is 21.00, while the
control group's retention test average achievement score is 17.40. According to the retention test scores, there
is a significant difference between the experimental and control groups (t@0=3.47, p<.05), and the experimental
group's retention test scores are higher than the control group. This shows that the applied outdoor educational

activities have a higher effect on students' retention than the current teaching.

Qualitative Findings
Findings Regarding the Analysis of POE Worksheets

The students were asked to write their predictions on the POE sheets distributed before the activities and write
their observations and explanations after the outdoor educational activities and experiments. Students'
predictions and the explanations of the agreement/disagreement between their predictions and their
observations were classified as correct, incorrect, and partially correct. Their frequency and percentage

distributions are given. Some examples of predictions made by the students are also given.

The findings regarding the students' answers in the POE worksheets' prediction and explanation parts are given

in Table 7.
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Table 7. Student Predictions and Explanations on POE Worksheets

PREDICTION EXPLANATION
POE Worksheet Correct Partially Incorrect Correct Partially Incorrect
Correct Correct
f % f % f % f % f % f %
Small Creatures in 28 87.50 1 3.12 3 9.38 30 93.75 2 6.25 0 0.00
Our Lives
Let's Make Yogurt 12 3750 12 37.50 8 25.00 23 71.88 6 18.75 3 9.37
Which Mechanism 21  65.63 6 18.74 5 15.63 29 90.63 0 0.00 3 9.37
Should | Choose?
The Role of the Root 23  71.87 4 12.50 5 15.63 28 87.50 2 6.25 2 6.25
in a Plant
The Role of the Stem 6 18.74 23 71.88 3 9.38 32  100.00 0 0.00 0 0.00
in a Plant
The Role of a Leafin a 9 28.13 11 3437 12 375 30 93.75 0 0.00 2 6.25
Plant
Vertebrate or 2 6.25 30 93.75 0 0.00 24 75.00 8 25.00 0 0.00
Invertebrate?
| Classify Vertebrates 3 9.38 29 90.62 0 0.00 22 68.75 10 31.25 0 0.00

Regarding the question posed in the "Small Creatures in Our Lives" worksheet, 87.50% of the students guessed
correctly, 3.12% guessed partially correctly, and 9.38% guessed incorrectly. After making observations, the
students were asked to explain the agreement/disagreement between their predictions and observations.

93.75% of the students gave the correct explanation, and 6.25% gave a partially correct explanation.

Regarding the question posed in the "Let's Make Yogurt" worksheet, 37.50% of the students guessed correctly,
37.50% guessed partially correctly, and 25.00% guessed incorrectly. After making observations, the students
were asked to explain the agreement/disagreement between their predictions and observations. 71.88% of the
students gave the correct explanation, and 18.75% gave a partially correct explanation. 9.37% left the

explanation part blank, which is taken as an incorrect explanation.

Regarding the question posed in the "Which Mechanism Should | Choose?" worksheet, 65.63% of the students
guessed correctly, 18.74% guessed partially correctly, and 15.63% guessed incorrectly. After making
observations, the students were asked to explain the agreement/disagreement between their predictions and
observations. 90.63% of the students gave the correct explanation. 9.37% left the explanation part blank, which

is taken as an incorrect explanation.

Regarding the question posed in the "The Role of the Root in a Plant" worksheet, 71.87% of the students guessed
correctly, 12.50% guessed partially correctly, and 15.63% guessed incorrectly. After making observations, the
students were asked to explain the agreement/disagreement between their predictions and observations.
87.50% of the students gave the correct explanation, 6.25% gave a partially correct explanation, and 6.25% gave

an incorrect explanation.

Regarding the question posed in the "The Role of the Stem in a Plant" worksheet, 18.74% of the students guessed

correctly, 71.88% guessed partially correctly, and 9.38% guessed incorrectly. After making observations, the
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students were asked to explain the agreement/disagreement between their predictions and observations. All

the students gave the correct explanation.

Regarding the question posed in the "The Role of the Leaf in a Plant" worksheet, 28.13% of the students guessed
correctly, 34.37% guessed partially correctly, and 37.50% guessed incorrectly. After making observations, the
students were asked to explain the agreement/disagreement between their predictions and observations.

93.75% of the students gave the correct explanation, and 6.25% gave an incorrect explanation.

Regarding the question posed in the " Vertebrate or Invertebrate?" worksheet, 6.25% of the students guessed
correctly, and 93.75% guessed partially correctly. It is considered partially correct, as each student correctly
predicted the class of at least one animal. After making observations, the students were asked to explain the
agreement/disagreement between their predictions and observations. 75.00% of the students gave the correct

explanation, and 25.00% gave a partially correct explanation.

Regarding the question posed in the "I Classify Vertebrates?" worksheet, 9.38% of the students guessed
correctly, and 90.62% guessed partially correctly. It is considered partially correct, as each student correctly
predicted the class of at least one vertebrate. After making observations, the students were asked to explain
the agreement/disagreement between their predictions and observations. 68.75% of the students gave the

correct explanation, and 31.25% gave a partially correct explanation.

Students were asked to make predictions about the questions posed in the POE worksheets and explain their

reasons. Here are some views expressed by students who made false predictions:

Sibel: | choose Murat. Because microscopic creatures live in a warm environment.

Ferah: Emre. Because yeast fungal lives everywhere.

Esra: Both plants grow, and the amount of water in the jar decreases. Water decreases similarly in both
jars.

Eda: The plant with a root does not grow; the rootless plant grows.

Emre: The water in the jar of the rootless plant is reduced more.

Nuray: Both plants grow at the same rate.

Mehmet: The amount of water in the jar of the plant with a root increases because it has roots. The amount
of water in the jar of the rootless plant is reduced because it has no roots.

Osman: The snake is invertebrate because they have no feet.

Ersin: Butterflies and bees are vertebrates because they consist of meat and skeleton.

Selin: Whale is a fish. It is classified as fish because it lives in water. It reproduces by eggs. The seal is a

reptile. Because it moves by crawling, it reproduces by eggs.
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CONCLUSION and DISCUSSION

In this part of the study, the results of the pre-test, post-test, and retention test of the "World of Livings Academic
Achievement Test" applied to 5th-grade students, and the findings obtained from POE worksheets are

interpreted.

Regarding the findings obtained for the first sub-problem of the study, there is no significant difference between
the control and experimental groups' academic achievement pre-test scores. The groups are found to be
equivalent (Table 4). According to the post-test data, POE supported outdoor education applied to the
experimental group is found to be more effective than the existing curriculum applied to the control group (Table
5). Students' active involvement in outdoor education practices, which lasted for four weeks, and learning by
using all sensory organs effectively, cooperatively, by doing and experiencing, positively affected their cognitive,
affective, and psychomotor development, which is thought to be an important factor in their achievement. The
literature review revealed similar results for the studies on outdoor education. Kulalgil (2016) concluded that
teaching 5th-grade students in outdoor learning environments positively affects their academic success,
creativity, and motivation. Armagan (2015) reported that outdoor education practices of 4th-grade students
increased their curiosity and interest by gaining first-hand experiences, making the lesson more enjoyable and
revealing their creativity. Sari and Paidi (2018) stated that most of the science and natural sciences subjects could
be learned in a more meaningful way in the outdoor environment. Karyadi et al. (2018) proved that the learning
model they developed for outdoor education practices improves students' critical thinking skills. The literature
on POE is also in line with the results obtained from this study. Bilen and Kose (2012) stated that activities based
on the POE technique positively affected pre-service science teachers' conceptual achievements and attitudes
towards science teaching. In the study in Singapore, Chew (2008) reported that the physics course taught using

POE activities positively affected students' academic achievement and attitudes towards the course.

Regarding the findings obtained from the second sub-problem of the research, the outdoor education supported
by the POE strategy applied to the experimental group had a higher effect on students' learning retention than
the existing curriculum applied to the control group (Table 6). In line with this study, Dierking and Falk (1997)
reported that 96 percent of a group (128 children and adults) could recall school trips performed in their first
years. In their studies with adults, Pace and Tesi (2004) showed that the experiences lived in the visits to
museums, zoos, and historical places during school years had a positive effect on remembering the learned
knowledge. There are also studies examining the effect of POE on learning retention. In the study with 4th-grade
students, Uyanik (2017) found that the experimental group's retention score, in which the POE-based teaching
method was performed, was higher and concluded that this method was more effective in students' learning
retention. Gungor (2016) showed that teaching biology subjects using the POE method positively affects

students' academic achievement, retention, and scientific process skills.

In light of the data obtained from POE worksheets, POE is found to be one of the most effective techniques that

can be used to identify students' misconceptions of all levels and ages. According to the literature, Atabey and
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Giftci (2019) identified pre-service science teachers' misconceptions about gas pressure using the POE method;
Harman (2014) identified pre-service science teachers' misconceptions about the passage of matter through the
cell membrane using POE. POE allows to check students' prior knowledge; they can use the scientific process
steps effectively by explaining the agreement/disagreement between their predictions and observations. POE
supported outdoor educational activities are thought to have an important role in eliminating students'

misconceptions.

RECOMMENDATIONS

As a result of the research, POE supported outdoor education is observed to affect students' academic
achievement and learning retention positively. In light of this information, the following suggestions are

submitted:

1. Outdoor education includes activities carried out outside the classroom walls, and students actively
participate; therefore, teachers should also consider individual differences while making lesson plans.

2. Environmental layout is also important for outdoor education activities. Non-formal learning environments
such as botanical gardens, museums, zoos, national parks, where such activities can be held, should be organized
by experts.

3. Booklets showing outdoor education practices can be created and offered to teachers to benefit from them.
4. As in this study, the methods and techniques that enhance active learning, such as POE, can be used together
with outdoor training. POE technique can be used to stimulate students' prior knowledge, increase their interest
and curiosity, and identify misconceptions.

5. While preparing POE guidance materials, care should be taken to ensure that they are suitable for the student
level, and students should be helped with indoor discussions for the parts that they do not understand. Students
should be supported and encouraged in writing their predictions, observations, and explanations.

6. Lesson plans designed using outdoor education and POE technique according to the 5E teaching model,
following the constructivist learning approach, can also be adapted to other units.

7. The effects of POE supported outdoor education on students' attitude towards the lesson, creativity, and

scientific process skills can be examined.
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CANLILAR DUNYASI UNITESININ OGRETIMINDE TAHMIN - GOZLEM - ACIKLAMA
iLE DESTEKLENMIS SINIF DISI EGiTiM ETKINLIKLERININ OGRENCILERIN
AKADEMIiK BASARILARINA VE OGRENMENIN KALICILIGINA ETKISi

0z

Bu arastirmanin amaci; 5. sinif “Canhlar Dilnyasi” Unitesi kapsaminda “Canlilari Taniyalim”
konusunun 0Ogretiminde Tahmin-Gozlem-Agiklama (TGA) ile desteklenmis sinif disi egitim
etkinliklerinin 6grencilerin akademik basari ve 6grenmelerindeki kaliciligina etkisini tespit etmektir.
Karma arastirma yontemlerinden biri olan yakinsayan paralel desenin uygulandigi arastirmanin
nicel boyutunda, 6n test-son test kontrol gruplu yari deneysel desen kullanilmigtir. Arastirmanin
¢alisma grubunu 2019-2020 egitim-6gretim yilinda Karadeniz bolgesindeki bir bilyuksehrin ilgce
merkezindeki bir devlet ortaokulunda 6grenim goéren 5. sinif &grencileri olusturmaktadir.
Arastirmanin deney grubunda 32 6grenci, kontrol grubunda 30 6grenci bulunmaktadir. Uygulama
asamasi 4 hafta sliren calismada, arastirmaci tarafindan gelistirilen TGA stratejisi ile desteklenmis
sinif disi egitim etkinlikleri, 5E 6grenme modeline gore tasarlanan ders planlarina uygun olarak
deney grubuna uygulanirken, kontrol grubuna mevcut 6gretim programina uygun etkinlikler sinif
ortaminda uygulanmistir. Arastirmanin veri toplama araci olarak, arastirmaci tarafindan
gelistirilen, gegerlik ve glvenirlik calismalari ile son seklini alan “Canlilar Diinyasi Akademik Basari
Testi” On test, son test ve uygulamadan 4 hafta sonra ise kalicilik testi olarak uygulanmistir. Nicel
verilerin ¢ézimlenmesi icin SPSS 13.0 istatistik programi kullanilmis, “Shapiro-Wilks Analizi” ve
“Bagimsiz Orneklemler icin t-Testi”nden yararlanilmistir. Nitel verilerin analizinde, betimsel analiz
yapilirken, frekans ve ylzde dagilimlarina yer verilmistir. Verilerin analizi sonucunda, deney ve
kontrol grubunun puanlar karsilastirildiginda, deney grubu lehine anlamh fark oldugu
belirlenmistir. Bu sonuglar dogrultusunda “Canlilar Dinyasi” Unitesi kapsaminda “Canllari
Taniyalim” konusunun 8gretiminde TGA ile desteklenmis sinif disi egitim etkinliklerinin 6grencilerin
akademik basarilari ve 6§renmelerindeki kalicilik Gizerine olumlu etkisinin oldugu goérilmustur.

Anahtar kelimeler: Canlilar diinyasi, tahmin-gozlem-agiklama, sinif disi egitim, akademik basari,
kahcilik.

2Bu arastirma, ilk yazarin Yiiksek Lisans tezinden tiretilmistir.
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GiRiS

Bilim ve teknolojideki gelismelerin her gegen giin arttigl glinlimiizde, ¢agi yakalamak icin sadece bu degisimleri
takip etmenin yeterli olmadigi, bu degisime ayak uyduran, elestiren, sorgulayan, arastiran, disiinen ve
ogrendiklerini kullanan bireyler yetistirmenin énemli oldugu distintilmektedir. Dolayisiyla 6grencilere gevreleri
hakkinda deneyim sahibi olma, olaylar hakkinda yorum yapma, problem ¢6zme, bilimsel diisinme becerileri
kazandirma gibi davranislari gelistirme araci olarak gorilen fen egitimi biiylik 6Snem tasimaktadir (Geban ve Bayir,
2000). Fen bilimleri dersinde ezbere dayali bilgiler yerine, 6grencinin temel kavramlari anlama, 6grenmeyi
O0grenme, yorumlama, uygulayabilme, iletisim kurabilme, arastirma yapabilme gibi 6zellikler kazandiran,
Ogrenciye yaparak yasayarak 6grenme firsati sunan 6gretim yontemlerinin kullaniimasi gerekmektedir (Akgin,

1996).

Ogrenmenin gerceklesmesi ve zihindeki yapilanma siirecini agiklamaya yénelik ortaya atilan yaklasimlardan,
0grenciyi merkeze alan, 6grenmenin aktif bir siire¢ oldugunu savunan yapilandirmaci yaklasim, son yillarda gerek
Turkiye’de gerekse diger Ulkelerde 6gretim programlarinda uygulanmaya devam etmektedir (Evrekli vd., 2009).
Yapilandirmaci yaklasimda; 6grencilerin kavrami zihinlerinde dogru yapilandirmalari, anlamh 6grenmeleri
acisindan dnemlidir (Aydin ve Balim, 2007). Ozellikle fen egitiminde kullanilan yapilandirmaci yaklasimda
Ogrencinin sahip oldugu 6n bilgiler 5Snemli yer tutmakla birlikte, 6grencinin giinliik hayatta sahip oldugu 6n bilgiler
bilimsel olarak dogru ise yeni bilgilerin 6grenilmesini kolaylastirirken, eksik veya hatali bilgi, kavramlarin
ogrenilmesini zorlastirmaktadir (Ergun, 2017). Bu yaklasimla; 6gretmen rehber roliiyle demokratik bir sinif ve
O0grenme ortami olustururken, 6grenci, deneyimler kazanarak, kendi anlamlandirma siregleri sonunda

cevresindeki diinya ile ilgili yeni bakis agilari kazanabilmektedir (Kose ve Akillioglu, 2017).

Ogrencilere yeni kavramlar dgretilirken, sorgulama, problem ¢ézme firsati sunan dgretim ydntem ve tekniklerinin
zenginligi, 6grencinin bilgiye ulasmasinda ve yapilandirmasinda 6nemli bir faktér oldugu icin giinlik hayatta
karsilagilan problemlerin okul ortamina getirilerek, 6grencilerin, aktif rol almasini saglayan yaklasimlara ihtiyag
duyulmaktadir (Oner Sinkiir vd., 2013). Ozellikle son yillarda, fen egitiminde etkili bir sekilde uygulanan
argimantasyon tabanli 6grenme; 6grencilerin hem grup hem de sinif tartismasi icinde diger 6grenciler ve
O0gretmenleriyle sosyal etkilesim igerisinde fikirler ortaya atma, ¢6ziim 6nerileri sunma gibi yonleriyle énemli bir
yer tutmaktadir (Tola, 2016). Argiimantasyon tabanl 6grenmede sinif igcinde arglimantasyon olusturma ortami
saglayacak cesitli teknikler gelistirilmistir. Tahmin-Gozlem-Aciklama (TGA) bu alternatif tekniklerden biridir
(Timay, 2008). Fen 6gretiminde dnemli bir yeri olan Tahmin-Goézlem-Agiklama; 6grencinin mevcut bilgilerini
ortaya ¢ikarmasina ve gézlemleri sonucunda yeni durumla karsilastirma yaparak, agiklama yapmasina firsat tanir
(Sreerekha vd., 2016). ilk kez White ve Gunstone (1992) tarafindan ortaya atilan ve literatiirde POE ya da TGA
olarak ifade edilen bu teknikte 6grencilerin i gdrevi yerine getirmeleri istenir. Ogrencilerden olaylar hakkinda
tahminde bulunmalari, gbzlem yapmalari ve tahmin ve goézlem arasindaki ¢atismayi uzlastirmaya saglayarak

aciklama yapmalari gerekmektedir (Késeoglu vd., 2002).
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Okullar, problem ¢ézmenin, yaratici disinmenin gelistirildigi yerler iken, fen egitimi ise yaratici bir 6gretmenin
elinde hem sinif icinde hem de daha etkili bir sekilde sinif disinda bu becerilerin kazandirilabilecegi bir giice
déniisebilmektedir (Payne, 1985). Ozellikle son yillarda 6grenmenin, sinif iginde yapilan etkinliklerin yani sira
Ogrencinin aktif olarak derse katilarak, eglenerek 6grenebilecegi sinif digi etkinliklerle desteklenmesinin 6nemi
Uzerinde durulmaktadir (Armagan, 2015). Okul disi egitim, informal egitim, nonformal egitim, sinif disi egitim gibi
ifadelerle tanimlanan okul disi 6grenme yontemlerinin en etkili yontemlerden biri oldugu belirtilmektedir
(Eshach, 2007). Nicol (2002), sinif disi egitimin, yenilikci bir pedagojik calisma olarak gérilmeye baslandigini ifade
ederken, Karademir (2013), sinif disi egitimin siniftaki 6gretime destek olarak sinif duvarlari disinda yapilan,
somut 6grenmeler kazanilmasina firsat saglayan, birden fazla duyuya hitap eden etkinlikleri kapsadigini
belirtmistir. Etkili bir sekilde programlanmis sinif disi egitim, 6grencilere zaman igerisinde akranlariyla
etkilesimlerini arttirarak sosyallesme firsati saglamakla beraber giinliik yasamlarinda kullanabilecekleri firsatlar
olusturur (Mirkin ve Middleton, 2014). Sinif disi 6grenme, 6grencilere sinif disinda dogrudan gézlem yaparak,
problem ¢6zme becerilerini gelistirmeye, bilime karsi olumlu tutum sergilemeye ve motive etmeye de yardimci

olur (Sari ve Paidi, 2018).

Sinif digi 68renme; dersleri sadece sinifin disina almak degil, dogay! tanima, dogal yasam bilinci, dogadaki diger
canhlarin varhginin farkina varilmasi gibi doga ile ic ice ilgi ¢ekici etkinlikler yaparak, 6grencinin kisisel, duygusal
gelisiminin yani sira doga ve gevre bilincinin de gelismesini destekler (Sari ve Paidi, 2018). Sinif disi 6grenme
yaklasimi; okul bahgesi, koylerde, parklarda uygulanabilirken, oyun, drama, sanatsal etkinlikler, doga yuruydusleri,
kamplar, macera sporlari, kent tarihinin gezi ve gézlem ile taninmasi gibi uygulamali etkinliklerle de yapilabilir

(Oztiirk Aynal, 2013).

2018 yilinda yenilenen Fen bilimleri dersi 6gretim programinda sorgulama ve arastirmaya yonelik 6grenme
stratejilerine dikkat gekilerek, bilginin daha kalici olmasi igin, derslerin 6grenci merkezli 6grenme ortamlarinda
(arglimantasyon, problem, is birligine dayali 6grenme vb.) yuritilmesinin gerekliligi Gzerinde durulmustur. Daha
etkili ve anlamli bir 6grenme igin sinif/okul ici ve okul disi 6grenme ortamlari, bu stratejiler dikkate alinarak
tasarlanirken, miuzeler, okul bahgesi, hayvanat bahgesi vb. gibi okul disi 6grenme ortamlarindan da
faydalanilabilir (Milli Egitim Bakanhgi, 2018). Bu programla okul disi 6grenme ortamlarinin da egitime dahil
edildigi goriilmektedir. Etkili bir sekilde hazirlanan plan ve program ile sinif disi 58renme ortamlarinda uygulanan
arastirma ve sorgulamaya dayali O6grenme stratejisi ile kalici ve anlamli 6grenmeler saglanabilecegi

disinilmektedir.

MEB (2019), 2023 Egitim Vizyonu belgesinde sinif disi egitimin dnemine vurgu yaparak, okullarin bulunduklar
bolgenin cografi, sosyal, kiltiirel ogelerini taniyarak, derslerle baglanti kurulmasini, bilim merkezleri,
teknoparklar, miizelerle iletisim halinde olmasini, okul bahgelerinin etkili bir sekilde yeniden tasarlanmasini
amaclamaktadir. Tlrkiye’de, Tirkiye Bilimsel ve Teknolojik Arastirma Kurumu (TUBITAK), Doga ve Bilim Okulu

projeleriyle, katilimcilari izleyici olmaktan c¢ikarip, yapan yasayan konumuna getirmektedir. Etkilesimli
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uygulamalar ve gozlemlerle bilim ve teknoloji hakkinda farkindalik yaratmak, 6zguiveni gelistirmek amaciyla

yapilan egitim programlariyla sinif disi egitime katkida bulunmaktadir (TUBITAK, 2019).

Fen Bilimleri dersinde ortaokul 6grencilerinin sahip oldugu kavram yanilgilarini belirlemek amaciyla yapilan
calismalarin daha ¢ok “Canlilar ve Hayat” konu alanina ait oldugu goértlmistir (Duman ve Avci, 2014). Ayrica
biyolojinin yapitasi olan “Canlilari Taniyalim” konusu ile ilgili her yas ve okul seviyesindeki 6grencilerde de kavram
yanilgilari tespit edilmistir (Cardak, 2002; Cinici, 2011; Ozel, 2006; Ozdemir ve Caliskan, 2018; Ural Keles, 2009;
Yen vd., 2007; Yilmaz vd., 2017). Biyolojinin 6nemli alanlarindan biri olan “Canlilari Taniyalim” konusunun, diger
konulara temel olusturdugu icin dogru 6grenilmesinin 6nemli oldugu duslinildiglinden arastirmamizda tercih

edilmistir.

Yapilan alan yazin taramasinda; fen egitiminde, sinif disi egitime iliskin ¢alismalar (Bodur, 2015; Bozdogan ve
Kavci, 2016; Carrier, 2009; Cobanoglu ve Cirit Gul, 2017; Ertas Kilig ve Sen, 2014; Eshach, 2007; Fagerstam, 2014;
Karademir, 2013; Kulahgil, 2016; Orion ve Hofstein, 1994; Sari ve Paidi, 2018; Tal ve Morag, 2009; Tiirkmen, 2010;
Yasin, 2012) ve Tahmin-Gozlem-Agiklamaya iliskin calismalar (Bilen ve Kése, 2012; Glingér, 2016; Hilario, 2015;
Késeoglu vd., 2002; Ozyilmaz Akamca, 2008; Sadig, 2016; Sreerekha vd., 2016; Tekin, 2008; Uyanik, 2017)
yapildigi gérilmistiir. Ozellikle Tirkiye’de sinif disi egitim (izerine yapilan calismalar son vyillarda artis
gostermistir. Ancak yeni alternatif 6gretim yaklasimlari uygulanmaya devam etmekle birlikte sinif disi egitim ve

Tahmin-Gozlem-Agiklamanin bir arada kullanildigi galismalara rastlanmamustir.

Arastirmanin Problemi

5.Sinif Fen Bilimleri dersi “Canhilar Diinyasi” linitesi kapsaminda “Canhlari Taniyalim” konusunda Tahmin-Gozlem-
Aciklama ile desteklenmis sinif disi egitim etkinliklerinin, 6grencilerin akademik basarilari ve 6grenmelerindeki

kahciligi Gzerinde anlamli etkisi var midir?

Arastirmanin Alt Problemleri

1. Tahmin-Gozlem-Agiklama ile desteklenmis sinif disi egitim etkinliklerinin 5. sinif 6grencilerinin akademik
basarilari Gzerine anlamli bir etkisi var midir?
2. Tahmin-Gozlem-Agiklama ile desteklenmis sinif disi egitim etkinliklerinin 5. sinif ©&grencilerinin

o6grenmelerindeki kalicihgi Gizerine anlamh etkisi var midir?

YONTEM

Arastirma nicel ve nitel verilerin bir arada kullanildigi karma arastirma yontemine uygun vyiritilmis ve
yakinsayan paralel desen kullaniimistir. Karma yéntem arastirmasi; arastirmacinin problemi anlamak igin, hem
nicel hem de nitel veriler topladigi, iki veri setini bltlnlestirmenin avantajlarini kullandigi ve sonuglar ¢ikardigi,
sosyal ve saglik bilimleri gibi alanlarda kullanilan bir yaklasimidir (Creswell, 2019). Karma arastirma yontemi

desenlerinden en sik kullanilan yakinsayan paralel desen ise, arastirmaya iliskin nitel ve nicel verilerin es zamanli

483



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 6, Issue: 12 2021

toplanmasi, ayri ayri analiz edilmesi ve bir araya getirilmesi ile aragtirmanin daha anlasilir hale gelmesini saglayan

bir desen tiirlidir (Creswell ve Plano-Clark, 2011).

Arastirmanin nicel boyutunda, 6n test-son test kontrol gruplu yari deneysel desen kullanilmistir. Arastirmada
deney ve kontrol grubu olarak rastgele belirlenen iki gruba 6n test, son test ve kalicilik testi olarak uygulanan
“Canlilar Diinyasi Unitesi Akademik Basari Testi” ile nicel veriler toplanmistir. Arastirmanin nitel boyutunda ise
veriler, arastirmaci tarafindan hazirlanan Tahmin-Gozlem-Agiklama c¢alisma kagitlari ile toplanmis ve 6grenci

yanitlari ¢ézimlenmistir.

Arastirmanin Galisma Grubu

Arastirmanin ¢alisma grubunu 2019-2020 egitim-6gretim yilinda Karadeniz boélgesindeki bir biyiksehirin ilge
merkezindeki bir devlet ortaokulunda 6grenim goren 5. sinif 6grencileri olusturmaktadir. Calismada 62 6grenci
yer almaktadir. Calisma grubunda deney grubu 32 6grenciden olusurken, kontrol grubu 30 6grenciden
olusmaktadir. Arastirma &ncesinde gerekli olan tiim resmi izinler Ondokuz Mayis Universitesi Sosyal ve Beseri

Bilimler Etik Kurulu’ndan ve ilge Milli Egitim MiidirlGgi’nden alinmistir.

Veri Toplama Araglari

Arastirmanin nicel verilerinin toplanmasi siirecinde arastirmaci tarafindan gelistirilen “Canhlar Diinyasi Akademik

Basari Testi” 6lgme araci kullanilmistir.

Canlilar Diinyasi Unitesi Akademik Basari Testi

Arastirmada 6grencilerin “Canlilar Dlinyas!” Unitesine yonelik 6n bilgilerinin, uygulama sonrasinda kazandiklari
bilginin ve 4 hafta sonra da 6grenmelerindeki kalicilligin 6lglilmesi amaciyla akademik basari testi gelistirilmistir.
Akademik basari testi gelistirme slrecine Unite ile ilgili kazanimlarin incelenmesi ile baslanmistir. Konu ile ilgili
kavram yanilgilarinin tespit edildigi literatlir taramasi, ders kitabi, calisma kitaplari, Milli Egitim Bakanliginin
diizenledigi merkezi sinavlarda ¢ikmis sorular tarandiktan sonra arastirmaci tarafindan bir soru havuzu
olusturulmustur. Olgme araci gelistirilirken kazanima uygun sorularin hazirlanmasina, bilissel alan basamaklarina
ve kapsam gecerliligine dikkat edilmistir. Kapsam gecerligi bir testin davranislari yeterli derecede 6lgmesiyle
belirlenir. Yani kapsam gecerligi, 6lctilmek istenen davranislari ne diizeyde kapsadigiyla ilgilidir (Kan, 2006). Testin
kapsam gecerliligini saglamak icin tim konu alanindan olusan 30 ¢oktan se¢meli soru hazirlanmistir. Coktan
secmeli testler 6lgme sonuglarinin gegerligi, glivenirligi ve kullanislihigini arttirici ydonde etkiledigi icin arastirmada
tercih edilmistir. Basari testinin kapsam gecerliligini saglamak i¢in kazanimlara, 6grenci seviyesine, 6lgme ve
degerlendirme kriterlerine, yazim kurallarina uygunlugu ve dogruluguna iliskin 3 fen bilimleri 6gretmeni, 1 konu
alan uzmani akademisyen, 1 Tiirkce 6gretmeni ve 1 6lgme ve degerlendirme uzmanina incelettirilmistir. Uzman

gorisleri dogrultusunda diizenlenen basari testi gegerlik ve glivenirlik ¢calismalari igin son seklini almistir.
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Akademik basar testi, glivenirlik ¢alismasi icin bu konuyu onceki yillarda iglemis, 6. sinifta 6grenim géren 215
O0grenciye uygulanmistir. Akademik basari testinin gecerlik ve glivenirlik analizi icin ITEMAN madde analiz

programi kullanilarak her bir maddenin ayirt edicilik ve giicliigl incelenmistir.

ITEMAN madde analizi sonuglarina gére; madde ayirt edicilik glcii (rjx), 0.30’un altinda olan 6, 10, 11, 18 numarali
maddelerin testten c¢ikarilmasina, diger maddelerin ise degistiriimeden, ayni sekilde kullaniimasina karar
verilmistir. Testten ¢ikarilan maddelerin kapsam gecerliligini bozmamasi dikkate alinarak, akademik basari testine
son sekli verilmistir. 26 sorudan olusan akademik basari testindeki maddelerin gligligi 0.33 ile 0.86 arasinda
degismektedir. ITEMAN Madde analiz programi ile yapilan analiz sonucuna goére; testin ortalama ayirt edicilik
glicti 0.47 olarak hesaplanmistir ve testin ayirt ediciligi yliksek, bilenle bilmeyeni ayirt etmede etkili bir test oldugu
gorialmustir. Madde ayirt edicilik indeksine goére 0.40 ve lzeri degere sahip maddeler ayirt ediciligi yliksek
maddeler olup, bilen ile bilmeyeni ayirt etmede etkilidir (Atilgan, 2006). Glvenirlik galismalarinda ise akademik

basari testinin Cronbach Alfa gilivenirlik katsayisi 0.85 olarak bulunmustur.

Uygulamada Kullanilan TGA Calisma Kagitlari

Tahmin-Gozlem-Agiklama calisma kagitlan gelistirilirken, 6grencilerin 6n bilgilerini, kavram yanilgilarini ortaya
cikarmasi, gozlem yapma firsati vermesi ve tahminleri ile gézlemlerini arasindaki uyumu agiklayabilecekleri
sekilde diizenlenmesi dikkate alinmistir. Konu ile ilgili literatiir taramasi yapilip, kavram yanilgilari belirlenmis,
ders kitabi incelenerek, konunun 6gretiminde etkili olabilecek ¢alisma kagitlari hazirlanmistir. 3 fen bilimleri
o6gretmeni ve 1 konu alani uzman akademisyenin incelemesi saglanmistir. Hazirlanan TGA calisma kagitlari
arastirma sirecine dahil olmayan 5. sinif Ogrencilerine okutulmus, anlasilamayan yerlerin duzeltilmesi
neticesinde calisma kagitlarina son sekli verilmistir. Unite kazanimlarini kapsayan, ders planinda uygulanmak
Uzere 10 adet TGA calisma kagidi hazirlanmistir. Calismada icin arastirmacilar tarafindan hazirlanmis olan érnek

bir TGA calisma kagidi Resim 1’de verilmistir.
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CALISMA KAGIDI 3: HAYDI YOGURT YAPALIM

M R\ P

FanY

Hiilya Selma Murat

SOtU kaynattim SOtU kaynattim SOtU kaynattim
sklagmazini Sogumasina =emen Igine bir
bekliyarum bekliyarum kagik yogurt
gine bir kagik sine bir kagik koyup
yodurt kayup, yosurt kayup, bekleyecegim.
bekleyecegim. bekleyecegim.

TAHMINET

Yogurt mayalamzk isteyen drencilerden hangizinin yaph diizenekte siitin vogurda

donu ini beklersiniz? N ivle birlikte agiklaymz.

GOZLE

Haydi segtifimiz di 21 uygulavahm. Go lerimiz ne oldu?

ACIKLA

Tahminleriniz ile zozlemlerinizi karzl Tahminleriniz gerceklesti mi?

Gergeklemediyse nedenlerini agiklaymz.

Resim 1. Arastirmada Kullanilan Ornek Bir TGA Kagidi

TGA calisma kagitlari 3 asamadan olugmaktadir.

1. Asama: Hikdye ya da karikattrlerden olusan bir problem durumu hakkinda 6grencilerden tahminlerde

bulunmalari ve tahminler yazilirken nedenleriyle birlikte agiklamalari istenir.

2. Asama: Gozlem asamasi olup, deney ya da problem durumunun gozlenmesi ya da arastiriimasi

istenmektedir.

3. Asama: Aciklama asamasi olup, 6grencilerin tahminleri ile gézlemlerini karsilastirarak, problem

durumu ile ilgili agiklama yapmalari istenmektedir.

TGA calisma kagitlarinin konulara gére dagilimi Tablo 1’de verilmistir.

Tablo 1. TGA Calisma Kagitlarinin Konulara Gore Dagilhimi

Konunun Adi Etkinligin Adi
1. Canhlari Siniflandiralim e Canlilari Siniflandiralim
2. Mikroskobik Canlilar e  Hayatimizdaki Kuiglik Canlilar
e Haydi, Yogurt Yapalim

3. Mantarlar e  Sapkali Mantarlari inceliyorum
e  Hangi Diizenegi Segmeliyim?
4. Bitkiler e  Bir Bitkide Kokiun Goérevi
e  Bir Bitkide Govdenin Goérevi
e  Bir Bitkide Yapragin Gorevi
5. Hayvanlar e Omurgali mi Omurgasiz mi?
e Omurgali Hayvanlar Siniflandirlyorum
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Arastirmanin Uygulama Siireci

Arastirma slrecinde yapilan islem asamalari ve veri toplama sireci hakkinda yapilan islemler asagida

belirtilmistir.

Arastirma konumuzun belirlenmesi siirecinde ilgili literatlr taramasi yapilmis, 6grencilerin gesitli
kavram yanilgilarina sahip oldugu 6nemli konular belirlenmis ve “Canlilar Diinyas!” Unitesinde karar
kihnmugtir.

“Canlilar Dinyasi” Unitesine iliskin alan yazinda tespit edilmis kavram yanilgilari incelenmis, fen
bilimleri dersi 6gretim programi (MEB, 2018), 2019-2020 egitim-6gretim yilinda kullanilacak olan 5.
sinif fen bilimleri ders kitabi (Unver vd., 2019), soru bankalari, merkezi sinavlarda ¢ikmis sorularin
kapsamli taranmasi sonucu “Canlilar Diinyasi Akademik Basari Testi” gelistirilmistir.

Akademik basari testinin gegerlik ve glivenirlik galismalari igin gerekli izinler alinmis, 6. sinifta 6grenim
goren 215 6grenciye uygulanmistir. Madde analizleri ve uzman goriisi sonucu akademik basari testi
son seklini almistir.

Fen bilimleri dersi 6gretim programi (MEB, 2018) icerigindeki “Canlilari Taniyalim” konusuna ait
kazanimlar ve ders kitabi incelenmis, arastirmada, arastirma-sorgulamaya dayali 6grenme stratejisine
uygun sinif digi egitim etkinlikleri ve TGA ¢alisma kagitlar gelistirilmistir. Sinif disi egitim ve TGA ¢alisma
kagitlari ile desteklenmis 6gretim programi 5E 6gretim modeline gore planlanmistir ve uzman gorisi
alindiktan sonra calisma kagitlari ve sinif disi egitim etkinlikleri uygulamaya hazir hale getirilmistir.
Sinif disi egitim etkinlikleri tasarlanirken, uygulamalarin yapilacagi sinif disi 6grenme ortamlari
arastinlmistir. Sinif digi egitim etkinliklerinin uygulanacagi ortamlar; Carsamba Yesilirmak Dogal Yagam
Parki, Tekkekoéy Habitat Botanik Bahgesi, Samsun Hayvanat Bahgesi, okul bahgesi, okula yakin
konumlardaki ekmek firini, sapkali mantar yetistiriciligi yapan 6zel bir isletme olarak belirlenmistir.
Deney grubunda sinif disi 6grenme ortamlarinda yapilacak uygulamalar igin planlama yapilip, okul,
kurum ve isletmelerden izinler alinmistir.

Kontrol ve deney gruplarina akademik basari testi uygulama 6ncesi 6n test, uygulama sonunda son
test ve uygulamadan 4 hafta sonra da kalicilik testi olarak uygulanmistir.

Deney grubuna 5E 68retim modeline uygun olarak planlanan TGA calisma kagitlari ile desteklenmis
sinif digi egitim etkinlikleri uygulanirken, kontrol grubuna 6gretim programindaki kazanimlar dikkate
alinarak, 5. sinif fen bilimleri ders kitabindaki (Unver vd., 2019) etkinlikler, yillik plana uygun olarak
sinif ortaminda 16 ders saati sliresince uygulanmistir. Kontrol grubunda beyin firtinasi, soru-cevap,

tartisma, anlatim olmak Gzere farkli yontem ve teknikler uygulanmistir.

Arastirmanin veri toplama siireci Tablo 2’de verilmistir.
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Tablo 2. Arastirmanin Veri Toplama Sureci

Grup On test Uygulama Son test Kalicilik Testi
Deney grubu Canhlar diinyasi TGA ile desteklenmis Canllar diinyasi Canlilar diinyasi
akademik basari testi sinif digi egitim akademik basari akademik basari testi
testi
Kontrol grubu Canhlar diinyasi Mevcut 6gretim Canhlar diinyasi Canlilar diinyasi
akademik basari testi programi akademik basari akademik basari testi
testi

Canlilari Taniyalim konusunun 6gretiminde sinif disi egitim etkinliklerinin uygulandigi ortamlar, islenen konular

ve slreleri Tablo 3’te verilmistir.

Tablo 3. Sinif Disi Ogrenme Ortamlarinin Konulara Dagilimi

Konunun Adi Sinif Disi Ogrenme Ortami Siire (Ders Saati)
1. Canhlari siniflandiralim e Carsamba Dogal Yagam Parki 2
2.Mikroskobik canhlar e Okul bahgesi 4
e  Fen Laboratuvari
3. Mantarlar e Sapkali mantar yetistiriciligi tesisi 4
e Ekmek firini
e Okul Bahgesi
4. Bitkiler e  Tekkekoy Habitat Botanik bahgesi 2
e  Okul Bahgesi
5. Hayvanlar e Samsun Hayvanat Bahgesi 4

e Okul bahgesi

Verilerin Analizi

TGA ile desteklenmis sinif disi egitim etkinliklerinin, 6grencilerin akademik basarisina ve 6grenmelerindeki
kaliciligina etkisini arastiran bu calismada 6n test, son test ve kalicilik testinin analizi icin SPSS 13.0 istatistik
programi kullanilmistir. Bu arastirmada deney grubu 32, kontrol grubu 30 6grenciden olusmaktadir. Her bir
gruptaki 6grenci sayisi 50’den az oldugu i¢in normallige uygunlugu belirlemede Shapiro-Wilks testine bakilmistir.
Elde edilen veriler normal dagilim gosterdigi icin parametrik testler uygulanmistir. Etkinliklerden 6nce deney ve
kontrol gruplari arasinda anlamli bir fark olup olmadigini belirlemek amaciyla bagimsiz érneklemler igin t-Testi
kullanilmigtir. Etkinliklerden sonra, etkinliklerin basarisini belirlemek ve daha sonrasinda kaliciligi test etmek igin
deney ve kontrol gruplarinin karsilastiriimasi amaciyla, bagimsiz 6rneklemler igin t-Testi uygulanmistir. Bagimsiz
orneklemler igin t-Testi, birbirinden bagimsiz iki 6érneklemden elde edilen ortalamalarin arasindaki farkin

anlamliligini test etmek icin kullanilan parametrik bir testtir (Blyukoztiirk vd., 2017).

Arastirmada nitel veri olarak TGA ¢alisma kagitlarinda bulunan 6grenci tahminleri, gézlemleri ve agiklamalari
incelenmistir. Verilerin analizinde nitel veri analizi yontemlerinden betimsel analiz uygulanmistir. Betimsel
analize gore veriler, temalara gore Ozetlenir ve yorumlanirken, gozlenen ya da gorisilen kisilerden toplanan
verileri yansitabilmesi agisindan dogrudan alintilamalara da yer verilmektedir (Yildirim ve Simsek, 2016). Betimsel
analizin uygulandigi bu galismada, 6grenci tahminleri dogru tahmin, kismen dogru tahmin, yanhs tahmin seklinde
belirlenirken, 6grencilerin tahmin ve gézlemleri arasindaki uyumu agiklamalari da dogru agiklama, kismen dogru

aciklama ve yanlis agiklama olarak ifade edilmis, frekans ve ylzde dagilimlari verilmistir.
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BULGULAR
Nicel Bulgular

Arastirmanin nicel verilerinde alt problemlere iliskin elde edilen bulgular verilmistir.

Birinci Alt Probleme iliskin Bulgular

“Tahmin-Gozlem-Agiklama ile desteklenmis sinif digi egitim etkinliklerinin 5. sinif 6grencilerinin akademik
basarilari Gzerine anlamli bir etkisi var midir?” arastirmanin birinci alt problemidir. Bu problemin ¢oziilebilmesi
icin deney ve kontrol gruplarina uygulama 6ncesi 6n test ve uygulama sonrasi son test yapiimistir. Deney ve
kontrol grubunun 6n test ve son test puanlarina iliskin Shapiro-Wilks normallik testi sonucunda normal dagilim

gosterdigi tespit edilmistir.

Akademik basari 6n test puanlari normal dagilim gosterdigi icin parametrik testlerden bagimsiz 6rneklemler igin

t-Testi uygulanmis, bulgular Tablo 4’ de gosterilmistir.

Tablo 4. Deney ve Kontrol Gruplarinin On Test Puanlarina iliskin Bagimsiz Orneklemler igin t-Testi Sonuglari

Grup N X S sd T p
Deney grubu 32 13.59 3.56 60 .143 .072
Kontrol grubu 30 11.73 4.40

Tablo 4’e gore deney grubunun 6n test ortalama basari puanlari 13.59 iken, kontrol grubunun 6n test ortalama
basari puani 11.73 oldugu belirlenmistir. Standart sapma puanlari incelendiginde kontrol grubunun puanlarinin,
deney grubuna gére daha heterojen oldugu gériilmistir. On test puanlarina bakildiginda deney ve kontrol
grubunun puanlari arasinda anlamli dizeyde bir farklilik olmadigi belirlenmistir (t0)=.143, p>.05). Bu sonuglara

gore uygulamadan 6nce deney ve kontrol gruplarinin denk olduklari anlagiimistir.

Uygulama sonrasi yapilan akademik basari son test puanlari normal dagilim gosterdigi icin parametrik testlerden

bagimsiz 6rneklemler igin t-Testi uygulanmis, bulgular Tablo 5’de gosterilmistir.

Tablo 5. Deney ve Kontrol Gruplarinin Son Test Puanlarina iliskin Bagimsiz Orneklemler icin t-Testi Sonuglari

Grup N X S sd T p
Deney grubu 32 20.46 3.43 60 2.26 .027
Kontrol grubu 30 17.90 5.33

Tablo 5’e gore deney grubunun son test ortalama basari puanlari 20.46 iken, kontrol grubunun son test ortalama
basari puani 17.90 oldugu, her iki grupta da akademik basari ortalamalarinin yikseldigi belirlenmistir. Standart
sapma puanlari incelendiginde kontrol grubunun puanlarinin, deney grubuna goére daha heterojen oldugu
goriilmustir. Son test puanlarina bakildiginda deney ve kontrol grubunun puanlari arasinda anlamli diizeyde bir
farkhihk oldugu belirlenmistir (te0)=2.26, p<.05). Bu sonuglara gore deney grubunun son test puanlarinin, kontrol
grubundan daha yiksek oldugu ve uygulanan sinif disi egitim etkinliklerinin, mevcut 6gretime gore daha etkili

oldugu anlasilmistir.
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ikinci Alt Probleme iliskin Bulgular

“Tahmin-Gozlem-Agiklama ile desteklenmis sinif digi egitim etkinliklerinin 5.sinif 6grencilerinin 6grenmelerindeki
kalicihgina anlaml etkisi var midir?” arastirmamizin ikinci alt problemidir. Bu problemin ¢6zlilmesi igin son test
uygulamasindan 4 hafta sonra deney ve kontrol gruplarina kalicilk testi uygulanmistir. Deney ve kontrol
grubunun kalicilik testi puanlarina iliskin Shapiro-Wilks normallik testi sonucunda normal dagilhm gosterdigi tespit

edilmistir.

Kalicihk testi puanlari normal dagihm gosterdigi icin parametrik testlerden bagimsiz 6rneklemler igin t-Testi

uygulanmis, bulgular Tablo 6’ da gosterilmistir.

Tablo 6. Deney ve Kontrol Gruplarinin Kalicilik Testi Puanlarina iliskin Bagimsiz Orneklemler t-Testi Sonuglari

Grup N X S sd T p
Deney grubu 32 21.00 3.10 60 3.47 .001
Kontrol grubu 30 17.40 4.90

Tablo 6’ya gore deney grubunun kalicilik testi ortalama basari puanlari 21.00 iken, kontrol grubunun son test
ortalama basari puani 17.40 oldugu gorilmustir. Kahlcilik testi puanlarina bakildiginda deney ve kontrol
grubunun puanlari arasinda anlamli diizeyde bir farkhlik oldugu belirlenmistir (t@0)=3.47, p<.05). Bu sonuglara
gore deney grubunun kalicilik testi puanlari, kontrol grubunun puanlarindan daha yiiksektir. Bu durum uygulanan
sinif digi egitim etkinliklerinin, mevcut 6gretime gore 6grencilerin 6grenmelerdeki kaliciliga etkisinin daha yliksek

oldugunu gostermektedir.

Nitel Bulgular
TGA Calisma Kdagitlarinin Céziimlenmesine Yénelik Bulgular

Ogrencilere etkinliklerden dnce dagitilan TGA kagitlarina tahminlerini yazmalari, sinif disi egitim etkinlikleri ve
deneyler sonrasinda gozlem ve agiklamalarini yazmalari istenmistir. Bu bdlimde 6grencilerin calisma
yapraklarina yazmis olduklari tahminlerini ve tahminleri ile gézlemleri arasindaki uyumu aciklamalari, dogru,
yanhs ve kismen dogru seklinde gruplandirilmis, frekans ve yiizde dagilimlar verilmistir. Ogrencilerin yapmis

oldugu tahmin 6rneklerine de yer verilmistir.

TGA c¢alisma kagitlarinin  tahmin ile aciklama asamalarina 6grencilerin vermis oldugu cevaplarin

gruplandiriimasina ait bulgular Tablo 7’de belirtilmistir.
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Tablo 7. TGA Calisma Kagitlarina iliskin Ogrenci Tahminleri ve Agiklamalari

TAHMIN ACIKLAMA
TGA Calisma Kagidi Dogru Kl;f)rgfun Yanlig Dogru K[I)':gfun Yanlig
f % f % f % f % f % f %
Hayatimizdaki 28 87.50 1 3.12 3 9.38 30 93.75 2 6.25 0 0.00
Kiglik Canlilar
Haydi, Yogurt 12 37.50 12 37.50 8 25.00 23 71.88 6 18.75 3 9.37
Yapalim
Hangi Duzenegi 21 65.63 6 18.74 5 15.63 29 90.63 0 0.00 3 9.37
Seg¢meliyim?”
Bir Bitkide Kokin 23 71.87 4 12.50 5 15.63 28 87.50 2 6.25 2 6.25
Gorevi
Bir Bitkide 6 18.74 23 71.88 3 9.38 32 100.00 0 0.00 0 0.00

Govdenin Gorevi
Bir Bitkide Yapragin 9 28.13 11 34.37 12 37.5 30 93.75 0 0.00 2 6.25

Gorevi

Omurgali mi 2 6.25 30 93.75 0 0.00 24 75.00 8 25.00 0 0.00
Omurgasiz mi?

Omurgali 3 9.38 29  90.62 0 0.00 22 68.75 10 31.25 0 0.00
Hayvanlari

Siniflandirlyorum

“Hayatimizdaki Kiigiik Canhlar” galisma kagidinda yoneltilen soruya, 6grencilerin %87.50’si dogru tahminde
bulunurken, %3.12’si kismen dogru, %9.38’i yanlis tahminde bulunmustur. Ogrencilerden gbzlem yaptiktan
sonra, tahmin ve gézlemleri arasindaki uyumu agiklamalari istenmistir. Ogrencilerin %93.75’i dogru agiklama

yaparken, %6.25’i kismen dogru agiklama yapmislardir.

“Haydi, Yogurt Yapalim” ¢alisma kadgidinda yoneltilen soruya, 6grencilerin %37.5’i dogru tahminde bulunurken,
% 37.5'i kismen dogru, % 25.00"1 yanlis tahminde bulunmustur. Ogrencilerden gézlem yaptiktan sonra, tahmin ve
gdzlemleri arasindaki uyumu aciklamalari istenmistir. Ogrencilerin %71.88’i dogru agiklama, %18.75’i kismen

dogru aciklama yaparken, %9.37’si aciklama asamasini bos biraktigi icin yanhs aciklama kabul edilmistir.

“Hangi Diizenegi Se¢meliyim?” calisma kagidinda yoneltilen soruya, 6grencilerin %65.63’'0 dogru tahminde
bulunurken, %18.74’i kismen dogru, %15.63’li yanhs tahminde bulunmustur. Ogrencilerden gdzlem yaptiktan
sonra, tahmin ve gdzlemleri arasindaki uyumu agiklamalari istenmistir. Ogrencilerin %90.63’li dogru aciklama

yaparken, %9.37’si aciklama asamasini bos biraktigi icin yanhs agiklama kabul edilmistir.

“Bir Bitkide Kokiin Gorevi” calisma kagidinda yoneltilen soruya, 6grencilerin %71.87’si, dogru tahminde
bulunurken, %12.50’si kismen dogru, %15.63’(i yanlis tahminde bulunmustur. Ogrencilerden gézlem yaptiktan
sonra, tahmin ve gdzlemleri arasindaki uyumu agiklamalari istenmistir. Ogrencilerin %87.50’si dogru, %6.25'i

kismen dogru, %6.25’i yanls agiklama yapmistir.

“Bir Bitkide Govdenin Gorevi” calisma kagidinda yoneltilen soruya, 6grencilerin %18.74’i dogru tahminde

bulunurken, %71.88’i kismen dogru, %9.38’i yanlis tahminde bulunmustur. Ogrencilerden gdzlem yaptiktan
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sonra, tahmin ve gozlemleri arasindaki uyumu agiklamalari istenmistir. Ogrencilerin tamami dogru aciklama

yapmistir.

“Bir Bitkide Yapragin Gorevi” calisma kagidinda yoneltilen soruya, 6grencilerin %28.13’U dogru tahminde
bulunurken, %34.37’si kismen dogru, %37.5'i yanlis tahminde bulunmustur. Ogrencilerden gézlem yaptiktan
sonra, tahmin ve gozlemleri arasindaki uyumu agiklamalar istenmistir. Ogrencilerin %93.75’i dogru, %6.25’i

yanlis agiklama yapmistir.

“Omurgali mi Omurgasiz mi?” calisma kagidinda yoneltilen soruya, 6grencilerin %6.25’i dogru tahminde
bulunurken, %93.75’i kismen dogru tahminde bulunmustur. Her 6grenci en az bir hayvanin sinifini dogru tahmin
ettigi icin kismen dogru kabul edilmistir. Ogrencilerden gdzlem yaptiktan sonra, tahmin ve gézlemleri arasindaki

uyumu aciklamalari istenmistir. Ogrencilerin %75.00’i dogru, %25.00’i kismen dogru aciklama yapmustir.

“Omurgali Hayvanlan Siniflandirlyorum” calisma kagidinda yoneltilen soruya, 6grencilerin %9.38'i dogru
tahminde bulunurken, %90.62’si kismen dogru tahminde bulunmustur. Her 6grenci en az bir omurgali hayvanin
ait oldugu sinifi dogru tahmin ettigi icin kismen dogru kabul edilmistir. Ogrencilerden gézlem yaptiktan sonra,
tahmin ve gozlemleri arasindaki uyumu agiklamalari istenmistir. Ogrencilerin %68.75’i dogru, %,31.25’i kismen

dogru agiklama yapmistir.

Ogrencilere TGA calisma kagitlarinda yoéneltilen sorulara yénelik tahminlerde bulunmalari ve nedenlerini

aciklamalari istenmistir. Yanlis tahminlerde bulunan 6grencilerin ifade ettikleri bazi gérisleri sunlardir:

Sibel: Murat’ 1 secerim. Cilinkii mikroskobik canllar sicak ortamda yasar.

Ferah: Emre. Ciinkii maya mantarlari her yerde yasar.

Esra: iki bitkide biiyiir, kavanozdaki su miktari azalir. ikisinde de su ayni sekilde azalir.

Eda: Kékii olan bitki bliylimez, kéksiiz bitki biiydir.

Emre: Kéksiiz bitkinin kavanozundaki su daha ¢ok azalir.

Nuray: Her iki bitki de ayni oranda biiyiir.

Mehmet: Ké6klii bitkinin kavanozundaki su miktari artar. Clinkii k6kii var. Kéksiiz bitkinin kavanozundaki su
miktarr azalir. Clinkii kékii yok.

Osman: Yilan omurgasizdir. Ciinkii ayaklari yoktur.

Ersin: Kelebek ve ari omurgalidir. Ciinkii et ve iskeletten olusurlar.

Selin: Balina baliktir. Suda yasadidi igin balik sinifinda yer alir. Yumurta ile ¢ogalir. Fok siiriingendir. Clinkdi

siiriinerek hareket eder. Yumurtayla ¢cogalir.

SONUG ve TARTISMA

Calismanin bu bélimiinde 5. sinif 6grencilerine uygulanan “Canlilar Diinyasi Akademik Basari Testi” nin 6n test,

son test ve kalicilik testi ve TGA calisma kagitlarindan elde edilen bulgular yorumlanmustir.

492



I.I OE E C (International Journal of Eurasian Education and Culture) Vol: 6, Issue: 12 2021

Arastirmanin birinci alt probleminden elde edilen bulgular sonucunda; Kontrol ve deney grubunun akademik
basari puanlari arasinda anlamh farklihk olmadigi, gruplarin birbirine denk oldugu belirlenmistir (Tablo 4). Son
testten elde edilen verilere gore ise deney grubuna uygulanan TGA ile desteklenen sinif disi egitimin, kontrol
grubuna uygulanan mevcut 6gretim programina gore daha etkili oldugu gorulmiistiir (Tablo 5). 4 hafta stiren sinif
disi egitim uygulamalarinda 6grencilerin aktif bir sekilde egitime dahil edilmesi, ders siiresince agik alanda, tim
duyu organlarini etkin bir sekilde kullanarak, is birligi icinde, yaparak, yasayarak 6grenmelerinin, bilissel, duyussal
ve psikomotor gelisimlerini de olumlu etkilemesinin, basarili olmalarinda 6nemli bir etken oldugu
distnilmektedir. Literatlir incelendiginde sinif digi egitim ile ilgili yapilan g¢alismalarda benzer sonuglara
rastlanilmistir. Kulaligil (2016), 5. sinif 6grencilerine yonelik sinif disi 6grenme ortamlarinda gergeklesen
Ogretimin, akademik basari, yaraticilk ve motivasyon Uzerine olumlu etkileri oldugu sonucuna varmistir.
Armagan (2015), 4. sinif 6grencileriyle yaptigi sinif disi egitim uygulamalarinin, 6grencilerin, ilk elden deneyimler
kazanarak, merak ve ilgilerini arttirdigini, dersin daha eglenceli gegmesini ve yaraticiliklarini ortaya gikardigini
belirtmistir. Sari ve Paidi (2018), fen ve doga bilimleri konularinin biyik bir kisminin okul disindaki ortamlarda
daha anlamh bir sekilde 6grenilebilecegini belirtmistir. Karyadi vd. (2018), sinif disi egitim uygulamalari igin
gelistirdikleri 6grenme modelinin 6grencilerin elestirel disiinme yetenegini gelistirdigini kanitlamistir. TGA ile
ilgili yapilan literatir incelendiginde de, bu calismadan elde edilen sonuglarla paralellik gosterdikleri
gorilmektedir. Bilen ve Kose (2012), TGA teknigine dayali etkinliklerin, fen bilgisi 6gretmen adaylarinin kavramsal
basarilarina ve fen 6gretimine yonelik tutumlarina olumlu yonde etki ettigini belirtmislerdir. Chew (2008),
Singapur’da yaptigl ¢alismada TGA etkinlikleriyle islenen fizik dersinin, 6grencilerin akademik basarilarina ve

derse karsi tutumlarina olumlu etkilerinin oldugunu belirtmistir.

Arastirmanin ikinci alt probleminden elde edilen bulgular sonucunda; deney grubuna uygulanan TGA stratejisi ile
desteklenen sinif disi egitimin, kontrol grubuna uygulanan mevcut 6gretim programina gére Ogrencilerin
o6grenmelerindeki kalciliga etkisinin daha ylksek oldugu gorilmustir (Tablo 6). Bu calismaya paralel olarak,
Dierking ve Falk (1997), bir grubun ylizde 96'sinin (128 ¢ocuk ve yetiskin) okulda ilk yillarinda yapilan gezileri
hatirlayabildigini belirtmistir. Pace ve Tesi (2004), yetiskinlerle yaptiklari ¢alismalarda, okul yillarinda yapilan
mize, hayvanat bahcesi, tarihi yerlere yapilan gezilerdeki deneyimlerin, 6grenilen bilgileri hatirlamada olumlu
etkisinin oldugunu goéstermislerdir. TGA'nin 6grenmelerdeki kaliciiga etkisinin incelendigi calismalar da
mevcuttur. Uyanik (2017), 4. sinif 6grencileriyle yaptigi ¢calismada TGA yontemine dayal 6gretimin uygulandigi
deney grubunun kalicilik puaninin daha yiiksek ciktigini, bu yontemin 6grencilerin 6grenmelerinin kalicihginda
daha etkili oldugu sonucuna varmistir. Glingor (2016), TGA yontemiyle biyoloji konularinin 6gretiminin, 6grenci
akademik basari, kaliciik ve bilimsel siire¢ becerilerine etkisinin olumlu yonde oldugunu c¢alismasinda

gostermigtir.

TGA calisma kagitlarindan elde edilen veriler 1siginda TGA’nin, her diizeyde ve yasta 6grencinin sahip oldugu
kavram yanilgilarini belirlemek igin kullanilabilecek en etkili tekniklerden biri oldugu goérilmustir. Literatir
incelendiginde Atabey ve Ciftci (2019), fen bilimleri 6gretmen adaylarinin gaz basinci ile ilgili kavram yanilgilarini

TGA yontemi ile tespit ederken, Harman (2014), fen bilgisi 6gretmen adaylariile yaptigi calismada, hiicre zarindan
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madde gegcisi konusunda sahip olduklari kavram yanilgilarinin TGA ile belirlenmesini saglamistir. TGA ile
ogrencilerin 6n bilgileri yoklanip, gozlem yapmalari saglanirken, tahmin ve goézlemleri arasindaki uyumu
aciklamalari ile bilimsel stire¢ basamaklarini etkili bir seklide kullanmalari saglanmaktadir. TGA ile desteklenmis
sinif digi  egitim etkinliklerinin  6grencilerin kavram vyanilgilarini gidermede ©6nemli bir roli oldugu

disinulmektedir.

ONERILER

Arastirma sonucunda, TGA ile desteklenen sinif disi egitimin, o6grencilerin akademik basarilarina ve
o6grenmelerindeki kaliciliga etkisinin olumlu oldugu gorilmustir. Bu bilgiler 1siginda, bundan sonra yapilabilecek

calismalara yénelik gesitli oneriler sunulmustur.

1. Sinif disi egitim, sinif duvarlar disinda yapilan ve 6grencilerin aktif olarak katildigi etkinlikleri icerdiginden,
o6gretmenlerin ders planlarini yaparken, bireysel farkliliklari da dikkate almalari gerekmektedir.

2. Sinif disi egitim etkinliklerinin yapilabilmesi igin, cevre dizenlemeleri de 6nemlidir. Bu tlr etkinliklerin
yapilabildigi, botanik bahge, mizeler, hayvanat bahgeleri, milli parklar gibi nonformal 6grenme ortamlarinin
uzmanlar tarafindan diizenlenmesi saglanabilir.

3. Sinif disi egitim uygulamalarini gosteren kitapgiklar olusturularak, 6gretmenlerin faydalanmasi saglanabilir.

4. Bu calismada yapildigi gibi sinif disi egitim ile birlikte TGA gibi aktif 6grenmeyi saglayan yontem ve tekniklerin
birlikte kullanilmasi saglanabilir. Ogrencilerin, &n bilgilerini harekete gegirmeleri, ilgi ve meraklarinin artmasi,
kavram yanilgilarinin tespit edilmesi icin TGA teknigine basvurulabilir.

5. TGA rehber materyalleri hazirlanirken, 6grenci seviyesine uygun olmasina dikkat edilirken, anlasiimayan
noktalarda, sinif ici tartismalarla 6grencilere yardimci olunmalidir. Ogrenciler, tahmin, gézlem ve agiklamalarini
yazarken desteklenmeli, tesvik edilmelidir.

6. Yapilandirmaci 6grenme yaklasimi, 5E 6gretim modeline gore sinif disi egitim ve TGA teknigine uygun
tasarlanan ders planlari, diger Unitelere de uyarlanabilir.

7. Bu calismadan farkli olarak, TGA ile desteklenmis sinif disi egitimin, 6grencilerin derse karsi tutum, yaraticilik,

bilimsel stire¢ becerilerine etkileri incelenebilir.

ETiK METNI

Bu makalede dergi yazim kurallarina, yayin ilkelerine, arastirma ve yayin etigi kurallarina, dergi etik kurallarina
uyulmustur. Makale ile ilgili dogabilecek her tirli ihlallerde sorumluluk yazarlara aittir. Arastirma 6ncesinde,
Ondokuz Mayis Universitesi Sosyal ve Beseri Bilimler Etik Kurulu’ndan (Tarih:11.10.2019, Say1:2019-283) ve ilge
Milli Egitim Mudurligi’nden (Tarih: 29.11.2019, Sayi: 13354083-821.99-E.23663718) gerekli izinler alinmistir.

Yazarlarin Katki Orani Beyani:

1. yazarin bu makaleye katki orani %40’dir.

2. yazarin bu makaleye katki orani %60’dir.
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