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Fen Bilimleri Dersinde Bilim Defteri Uygulamas:: ilkokul 4. Siniflar
Uzerine Bir Arastirma

Makale Bilgisi 0z
DOI: 10.14812/cufej. 442805 Bu arastirmada ilkokul Fen Bilimleri dersi kapsaminda bilim defteri tutmanin
Ogrencilerin akademik basarilari, bilimsel siire¢ becerileri ve kalicilik dizeyleri Gzerine
Makale Gegmisi: etkisinin belirlenmesi amaglanmistir. Bu amaca yonelik olarak arastirmada, vyari
Gelis 11.07.2018 deneysel desen kullanilmis olup, arastirma sekiz hafta boyunca Eskisehir'deki bir
Diizeltme  23.05.2019 ilkokulun 4/A ve 4/C sinifi 8grencileri Gzerinde yiratilmustar. Aragtirma verileri, Basari
Kabul 15.10.2019 Testi ve Bilimsel Siirec Becerileri Olgegi kullanilarak elde edilmistir. Verilerin
Anahtar Kelimeler: ¢oziimlenmesine iliskin non-parametrik testlerden Wilcoxon ve Mann-Whitney U
Bilim defterleri, testlerinden yararlanilmistir. Arastirma sonuglari, bilim defteri tutmanin deney grubu
Fen ogretimi, ogrencilerinin akademik basarilari, bilimsel sire¢ becerileri ve bilgileri hatirlama
Fen Bilimleri, diizeyleri Gzerinde olumlu etkisinin oldugunu géstermektedir.
ilkokul.

Introduction

The aim in this era which witnesses exponential increase of knowledge is having students gain some
skills that help them learn comprehensively, find rational solutions to problems they encounter in daily
life, reach information rapidly and apply scientific processes. In order to develop individuals with regards
to this aim, students should be equipped with scientific thinking skills. One of the coursed that help
students gain these skills is Science lessons.

Science is a course that aims at developing individuals in terms of cognitive aspects and increasing
their creativity. Observing around through scientific methods, students build cause and effect
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relationships against facts and events, and gain objective thinking habits. For this reason, science
course aims at bringing up individuals who love doing research, question, do experiments and
observations, and have scientific attitudes (Glicim, 1998, p. 8). As individuals’ are being equipped with
those characteristics has become a necessity, these skills need to be gained at early ages (Soylu, 2004, p.
55). Particularly, supporting natural curiosity, developing scientific knowledge and skills needs to be
supported from primary school period (Kaptan, 1998, p. 315).

Scientists claim that the best way to teach science to children is to do research (Soylu, 2004, p. 66).
Thus, the things that are taught to the child resemble to the ones scientists do. “Scientific skills that
require using ways to obtain information including just like scientists including observation,
classification, drawing conclusions, developing hypotheses and doing experiences need to be taught to
students at early ages” (Kaptan & Korkmaz, 2001, p. 26). Appropriate conditions should be facilitated for
students to do research, think critically, make decisions, develop problem solving skills, and students
should be led to think like scientists. One of the important tools used to have students gain these skills
is science notebook.

Examining the related literature, it can be seen that the terms science notebook and diary are usually
used interchangeably. However, although these two terms share some common aspects such as
including questions, being creative and so on, they are different from each other in terms of content.
Science notebooks focus on structured text types including the usage of scientific methods and scientific
process skills whereas diaries usually focus on free text types including the expression of feelings such as
poems (Hargrove & Nesbit, 2003, p. 3). Science notebooks provide students with a new application
based on questioning that include “asking questions, conducting scientific research, interpreting the
data, presenting results and explaining decisions” different from diaries (Schmidt, 2003 cited in Reid-
Griffin, Nesbit & Rogers, 2005, p. 4). Similarities and differences between the science notebooks and
diaries is shown in detail in Figure 1:
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Figure 1. Comparison of Science notebooks and (Nesbit, Hargrove, Harrelson & Maxey; 2004, p. 23).

As it can be seen from the figure above, both science notebooks and diaries include basic questions,
individual ideas, creative efforts, drawings and dates. On the other hand, science notebooks are
structured on skills such as guessing, planning experiments, recording the data, organizing the data in
table, chart or graphs, drawing conclusions. As for the diaries, they mainly focus on the expression of
feelings, dreams and poems.

Science notebooks include questions for research, guesses, data, conclusions that are made,
suggestions and hypotheses that were created during the research. Thus, using science notebooks
provide a research-based learning medium. Klentschy & Molina-De La Torre (2004) suggested six
components for research-based science notebooks:

e Question, Problem, Aim

e Estimation

¢ Planning

e Observations/Data/Claims-Evidence

e What s learned?
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¢ New steps/New questions

These six components constitute basis for making research-based science teaching and students'
science learning meaningful. Moreover, teachers use these components to determine the
comprehension level of the concepts to be taught, to identify misconceptions and to plan further
learning situations.

Science notebooks resemble the ones scientists keep in terms of their contents. For this reason,
students are recommended to be encouraged work like scientists, before, during and after the research
(Morrison, 2008, p. 14). They must be informed about what scientists do and how they study.

DATE

QUESTION

OBSERVATIONS NEW QUESTIONS

Figure 2. A sample science notebook (Adapted from Deluca, 2011).

Science notebooks include the questions to be searched, estimations, definitions and newly learned
terms. In addition, observation records of students, information stores, diagrams, graphs and tables
might include detailed explanations and inferences (Morrison, 2008, p. 14). Furthermore, these
notebooks are frequently used at primary schools in order to provide students with expressing their
ideas with drawings and writing in addition to verbal expressions. Hence, science notebooks are also
effective in developing students’ verbal, written and visual communication skills. These notebooks that
develop both thinking and writing skills of students are tools that make students responsible from their
own learnings. Science notebooks serve to the following goals: (Butler & Nesbit, 2008, p. 137; Gilbert &
Kotelman, 2005, p. 28-32; Zimmerman, 1991, p. 28):

e They help recording scientific experiences.
¢ It allows the transfer of knowledge.
¢ Improves conceptual understanding and literacy skills of students.

e It supports different learning types. For example, the students whose writing skills are weak can
use visuals such as graphs, tables and charts.

e It encourages teacher-student collaboration.
e It provides opportunity to organize and express ideas.

¢ It enables students to take an active role in the learning process.
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Science notebooks provide teachers with the opportunity to identify misconceptions of students and
assess their views on scientific cases (Cited in Dana, Lorsbach, Hook & Briscoe, 1991 by Shepardson &
Britsch, 1997, p. 13). Hence, science notebooks are an appropriate tool for monitoring the teaching and
learning process (Baxter, Bass & Glaser, 2000, p. 28). For this purpose, science books can be evaluated in
different ways such as “self-assessment, peer assessment, providing feedback, individual interview, oral
or written presentation” (Butler & Nesbit, 2008, p. 139). One of the effective strategies that improve
students' conceptual understanding and writing skills is feedback. With an effective feedback, students
have the opportunity to review their existing records and add new knowledge (Hargrove & Nesbit, 2003,
p. 3). To establish a systematic process, especially in the early stages, the control of the science book
becomes vital (Leffler & Crauder, 2011, p. 60). For example, students can evaluate their own notebooks
through criteria in terms of clarity and accuracy of writing and scientific content integrity with a graded
scoring scale they develop in collaboration with their teachers. Through this list, students complete the
criteria and recognize their shortcomings or mistakes. At this point, they have the opportunity to review
the notebook entries. As for peer review, it helps students write more clearly (Hargrove & Nesbit, 2003,

p. 3).

The science notebooks not only provide information about in-class experiences, but also they are
similar to the diaries real scientists use to explore the world. Through writing in these notebooks,
students realize genuine scientific thinking while conducting their own research (Hargrove & Nesbit,
2003, p. 3). Students develop their science learning and writing skills and strategies through writing
(Carin & Bass, 2001, p. 287). In addition, the use of science notebooks is also effective in transferring the
concepts learned in Science classes to daily life. Science notebooks are important tools for students to
explain their observations, drawings, comments and thoughts.

Examining the literature, various studies on science notebooks are encountered. When those
studies are gone through, it is seen that science notebooks are mostly used as notebooks where the
newly learned things are written in and as alternative assessment tools. Considering the research
conducted abroad, it was observed that science notebooks were applied on students, prospective
teachers and teachers at different levels of education, and with this application, the relationship
between academic achievement, critical, creative and scientific thinking skills of students was
questioned; and the opinions and perceptions of teachers and prospective teachers about the
application were tried to be identified. (Baxter, Bass & Glaser, 2000; Shepardson & Britsch, 2001; Ruiz-
Primo, Li & Shavelson, 2002; Ruiz-Primo, Li, Ayala & Shavelson, 2004; Aschbacher & Alonzo, 2004; Reid-
Griffin, Nesbit, & Rogers, 2005; Gilbert & Kotelman, 2005; Aschbacher & Alonzo, 2006; Villanueva &
Webb, 2008; Morrison, 2008; Deluca, 2011; Fulton, 2012). On the other hand, there are not many
studies in which science notebooks are used in teaching-learning process and their effects on various
variables are examined. As for our country, the limited number of studies conducted on the science
books (Gl, 2012; Caliskan, 2014) and the fact that no research was found at primary school level in this
context made this research worth conducting. Deriving from this need, it was tried to improve the
scientific process skills of the fourth grade students, to increase their academic success and to ensure
their permanent learning through science notebooks in this research. For this reason, the main purpose
of this research is to determine the effect of keeping science notebook on the academic achievement,
scientific process skills and retention levels of the primary school 4th grade students. With regards to
this purpose, the following questions were tried to be answered:

In science lessons;

1. Does science book keeping have a significant effect on academic success of students?

2. Does science book keeping have a significant effect on scientific process skills of students?
3. Does science book keeping have a significant effect on retention levels of students?

This research is considered to be significant in terms of creating environments that enable students
to be individuals responsible for their own learning by ensuring their active participation in the lessons
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through science notebooks. At the same time, this study is expected to contribute to relevant literature
for further studies on science notebooks and to the development of various applications.

Method

Quasi-experimental design was used to find out the effect of keeping science notebooks in science
lessons on the academic achievement, scientific process skills and retention levels of 4th grade students
in this study. Experimental designs are used in determining cause and effect relationships between
variables by measuring and comparing the results (Ekiz, 2003, p. 99). “Pretest-posttest control grouped
model” was used in this study. Pretest-posttest control grouped model is “a powerful design frequently
used in behavioral sciences that provides the researcher with a high statistical power for testing the
effect of the experimental process on dependent variable and allows interpretation of the findings in
the context of cause and effect” (Blyukoztlrk, 2011). In this context, “pretest-posttest control grouped
model” was used in this study to determine the effectiveness of using science notebook.

Dependent variables in the study which was designed as an experimental study were academic
achievement, scientific process skills and retention level. The independent variable whose effect on
these dependent variables was studied was the learning approach. Whether there was a significant
difference between the academic achievement, scientific process skills and retention levels of the
students who were educated through "constructivist learning approach supported by science
notebooks" and the ones who were not educated through this approach was examined in this study.
Between these two groups, the students who were educated through constructivist learning approach
supported by science notebooks constituted “experimental group”, and the ones who belonged the
group that did not receive this approach constituted “control group”. While determining the
experimental and control groups, lots were drawn between the classes, and measurements were made
before and after the experimental procedure in both groups.

Participants

The criterion sampling method, one of the purposeful sampling methods, was used to conduct this
research. The basic understanding of the criterion sampling method is to work with a sample group that
meets a predetermined set of criteria. The criterion or criteria mentioned herein may be created by the
researcher or a previously prepared list of criteria may be used (Yildirim & Simsek, 2016, p. 122).

In the selection of the students who will participate in this research, the primary criteria were the
fact that they were primary school 4th grade students and as the researcher who performed the
implementation worked as a primary school teacher, a dual school was needed and the primary school
at which the research would be conducted was needed to be at middle socio-economic level.
Considering these primary criteria, participants of this study were students who were being educated at
4/A and 4/C classes of a primary school in 2014-2015 academic year in Eskisehir. While determining
experimental and control groups, lots were drawn between classes. Accordingly, 4/A class was
determined as the control group and 4/C as the experimental group. There were 18 students in the
control group and 20 students in the experimental group.

Facts on Equivalence of Research Groups

While equalizing experimental and control groups, Achievement Test and Scientific Process Skills
Scale scores of the students in the experimental and control groups were considered. Mann-Whitney U
test for unrelated samples was used in order to test whether there was a statistically significant
difference between the Achievement Test pretest average scores of the groups. The results of this
analysis are shown in Table 1 below:
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Table 1.
Achievement Test Mann-Whitney U Test Scores of Experimental and Control Groups
Groups N Mean Rank  Mann-Whitney U Asymp. Sig.
rank sum (2-tailed)
Achievement Control 18 18,06 325,00 |
Test Pretest Experimental 20 20,80 416,00
Total 38 154,00 ,44

When Table 1 was examined, no significant difference between pretest scores of experimental and
control group students was found considering the results of achievement test (U=154,00; p=0,44;
p>0,05). As for mean ranks and rank sums, experimental group was found to have a higher average in
terms of academic success prior to the experimental study, however, the difference between two
groups was not found to be statistically significant. This result indicated that the experimental and
control groups were equivalent in terms of success prior to the study.

Mann-Whitney U test for unrelated samples was used in order to find out whether there was a
statistically significant difference between Scientific Process Skills Scale pretest average scores of the
groups. The results of this analysis are shown in Table 1 below:

Table 2.
Scientific Process Skills Scale Mann-Whitney U Test Scores of Experimental and Control Groups
Groups N Mean Rank Mann-Whitney U Asymp. Sig.
Scientific rank sum (2-tailed)
Process Control 18 16,81 302,50
Skills Scale Pretest Experimental 20 21,93 438,50
Total 38 131,50 ,15

Examining Table 2, no significant difference between pretest scores of experimental and control
group students was found considering the scientific process skill levels (U=131,50; p=0,15; p>0,05).
Considering mean ranks and rank sums, experimental group was found to have a higher average in
terms of scientific process skills prior to the experimental study, however, the difference between two
groups was not found to be statistically significant. This result indicated that the experimental and
control groups were equivalent in terms of scientific process skills prior to the study.

Data Collection Tools

The Achievement Test developed by the researcher and the Scientific Process Skills Scale developed
by Padilla, Cronin and Twiest (1985) and adapted to Turkish by Aydogdu and Karakus (2015) were used
in the study. These measuring tools and their intended use are explained in detail below.

Achievement and retention test: Since the aim of the study was to determine the effect of the
science notebook application on the academic achievement of the students in the Science course, a
four-choice multiple-choice achievement test was developed to measure the achievement and retention
levels of the students at the end of the experimental procedure.

The “Light and Sound” unit which was in Physical events learning domain was chosen as it allowed
students to do experiments and conduct observations, and was suitable for science notebook keeping,
and the achievement test that was developed by the researcher for this unit was applied to students
both in experimental and control group before and after the experimental procedure. Firstly, the
outcomes and the subject distributions of the “Light and Sound” unit were determined in the creation of
the items in the measurement tool. Afterwards, the textbooks and supplementary books for the fourth
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grade primary school students were examined and the questions that could be included in the test were
determined. The draft test was structured to include questions at the levels of knowledge,
comprehension and practice. A 48-item multiple-choice test was prepared as a result of the pre-
elimination made by the researcher with the selected questions. Necessary corrections were made in
terms of language and expression in order to make the test items understandable. Then, the test items
were presented to two Science teachers and two faculty members specialized in the field of Science
Teaching for feedback. Experts examined whether the test items were appropriate for the level of
primary school fourth grade students, whether they were able to measure the target behaviors,
whether they were understandable in terms of language and whether the items were scientifically
inaccurate or grammatically correct. Considering the feedback and suggestions made by the experts, he
items with low discrimination were reviewed and some words that fourth grade students could not
understand were corrected and similar outcomes were collected under the same item and the test was
finalized to a 40-question multiple choice test. In this respect, the items that seem to have low
discrimination were reviewed. Some words that children were thought to be unable to understand were
transformed into understandable form. For example, the word "judgment" was replaced by "result" and
the word "identical" was replaced by "similar". In addition, some outcomes that had similarities, were
examined under one single question instead of several questions.

The achievement test was applied for piloting, and the distribution of test scores was was analyzed.
The pilot study of the test was conducted in the first semester of 2014-2015 academic year with 196
fifth grade students, who were not in the study group, of two schools chosen in Eskisehir. Cronbach
Alpha reliability coefficient of the test was calculated as a = 0,80, and KMO value was found to be 0.72.

The achievement test scores of the students who participated in the pilot study were calculated for
item analysis. Each correct answer was scored with one, and wrong, empty or more than one answers
for one question were given zero to receive test scores. The scores the students got from the test were
ranked from higher to lower. For the upper and lower groups of 27%, item difficulty and item
discrimination levels were calculated for each question. As a result of the pilot study, seven questions
were found not to have difficulty and distinctiveness, and these questions were excluded from the test
and the final form of the test consisting of 32 questions was reached.

Item difficulty index (pj) shows the percentage of the correct answers of each item in the text. It is
obtained by dividing the number of correct answers by the number of individuals taking the test. The
item difficulty index takes values between 0.00 and 1.00. It is interpreted as the closer the item difficulty
index to 0.00, the more difficult becomes the item, and the closer it to 1.00 the easier the item
becomes. Item difficulty index between 0.40 and 0.60 indicates moderate difficulty (Ozcelik, 1997, p.
123). Since the moderately difficult questions play a role in increasing reliability, more moderate
questions should be selected for the final test. (Gelbal, 2013, p. 137; Tekin, 2000, p. 240). In this context,
the difficulty index of the items to be tested is tried to be between 0.20 and 0.80 to be collected around
(Ozcelik, 1981, p. 156). In other words, the items of a test developed to identify student success must
include easy, moderate and difficult questions accordingly (Atilgan, Kan & Dogan, 2011, p. 324).

The item discrimination index (rjx) indicates the degree to which the item can distinguish between
the students who know and the students who do not, and whether the item works well. This index takes
values between -1.00 and +1.00. However, negative discrimination indicates a significant defect of the
substance and substances with negative discrimination are not included in the test. Accordingly, items
with discrimination of 0.30 and higher may be put into the test as they are, items between 0.20 to 0.29
may be put into test after corrected, and the ones that are 0.19 and below are not included in the test
(Turgut & Baykul, 2010, p. 229; Tekin, 2000, p. 249). Achievement Test item analysis results are shown in
Table 3.
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Table 3.
Pilot Study Achievement Test Item Analysis Statistics
Item Item Difficulty Index (p) Item discrimination Index (r)
1 0,78 0,37
2 0,37 0,42
3 0,73 0,31
4 0,59 0,37
5 0,69 0,38
6 0,73 0,50
7 0,78 0,38
8 0,53 0,37
9 0,53 0,37
10 0,69 0,58
11 0,65 0,50
12 0,47 0,40
13 0,46 0,50
14 0,56 0,27
15 0,46 0,42
16 0,66 0,48
17 0,61 0,52
18 0,45 0,44
19 0,69 0,46
20 0,46 0,54
21 0,44 0,54
22 0,65 0,69
23 0,59 0,48
24 0,60 0,42
25 0,43 0,21
26 0,63 0,58
27 0,76 0,40
28 0,65 0,65
29 0,62 0,58
30 0,61 0,52
31 0,34 0,33
32 0,42 0,25

When selecting the items to be included in this test, 29 items with 0.30 and above item
discrimination index were included in the test without any changes. The items with item discrimination
between 0.20 and 0.29 (14th, 25th and 32th items) were included in the test after correcting question
structures and choices in order to keep content validity. For example, the 14t question, “In order to
prevent light pollution, which of the following precautions is an unnecessary practice?” was changed
into, “which one or ones of the following expressions on solution of light pollution problem is wrong?”

Within the light of the data gathered, the test was finalized with 32 questions at knowledge,
comprehension and application levels. Cronbach Alpha reliability coefficient of the pilot study of the
test was calculated as a = 0,81, and KMO value was found to be 0.76.
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Scientific Process Skills Scale: Scientific Process Skills Scale was used to measure the scientific
process skills of primary school students. Developed by Padilla, Cronin and Twiest (1985, Scientific
Process Skills Scale was adapted to Turkish by Aydogdu and Karakus (2015), and the Cronbach Alpha
reliability coefficient was found to be 0.83 and the average difficulty was 0.55. As the scale was used by
various researchers, and its validity and reliability was proven many times, a new validity and reliability
analysis was not implemented for it. The scale has 31 items under six factors for observation,
classification, inference, measurement, estimation and communication skills.

Data Collection Procedure

The research was carried out within the scope of 4th unit, “Light and Sound", of the Primary School
4th Grade Science Teaching Program. During the teaching of the previous unit "Force and Motion” the
data that should be collected before the application was obtained. For the students to have experience
in terms of using science notebook, pre-application was conducted for two weeks within the scope of
“Force and Motion” unit. In this process, achievement test and scientific process skills scale were
applied as pretest in both experimental and control groups as well.

Thus, teaching practice was started, and instruction towards the use of science notebooks for a total
of 24 teaching hours, three lessons per week and eight weeks, was implemented. Teaching practice was
done between 11* of February and 1% of April. At the end of the application, the achievement test and
the scientific process skills scale which were applied at the beginning were re-applied to both groups as
posttest. 24 days after the application of the posttest, the achievement test was re-administered to
measure the students' retention levels.

In the experimental group, activity plans prepared by the researcher for the “Light and Sound” unit
were used during the application process which was carried out using science notebooks. The
application was carried out by the researcher. As for the control group, the lessons were based on the
activities in the textbook. In this scope, activities such as reading the information contained in the
course book, performing activities in the workbook, making various presentations by the teacher using
the computer, doing experiments, writing the information existed in the book into notebooks and
solving different questions were carried out in the control group. In order to carry out the application of
the posttests simultaneously in both experimental and control groups, the subjects were studied in the
same time period in both groups.

Since the science notebook application is a student-centered application that requires students to
ask questions to each other, to exchange ideas about their research, to communicate with each other
and to work on a collaborative basis, the groups of four people were formed taking the preferences of
the students into consideration in the formation of the groups. In order to allow the students to work in
groups, physical arrangements were made in the classroom; rows were arranged according to the set
order and the groups continued to work in this way.

Data analysis

The data obtained after the application were analyzed using SPSS 22 package program. A pilot
application of achievement test was made and Cronbach Alpha reliability coefficient method was used
to calculate the reliability of the achievement test. After obtaining the pre-test, post-test and retention
test scores of the experimental and control groups, the mean scores and descriptive statistics of the
groups were calculated. Shapiro-Wilk normality test, kurtosis and skewness coefficients were examined
to determine whether the data were distributed normally. As a result of these examinations, it was
determined that the data did not show a normal distribution, and non-parametric tests were applied to
determine whether the students' achievement test, scientific process skills scale and retention level pre-
test-posttest results differed statistically or not. Nonparametric tests are applied when the sample size is
less than 30, the distribution of the data does not meet the assumption of normality or the variances are
heterogeneous (Ak, 2006, p. 73; Altunisik, 2010, 168; Blyukoztlurk, Cokluk & Kokli, 2014, p. 63; Ural &
Kilig, 2006, p. 83).
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In the analysis of the data, among non-parametric tests, Wilcoxon was used for related samples, and
Mann-Whitney U tests were used for unrelated samples. The level of statistical significance was
accepted as 0.05.

Findings

The main purpose of this study is stated as "to determine the effect of science notebook keeping on
the academic achievement, scientific process skills and retention levels of the students in the 4th grade
science course." The sub-objectives determined based on this main purpose were tried to be achieved,
and the findings related to each sub-objective are given below respectively.

Findings related to the first sub-objective

The first sub-objective of the study was stated as, “Is there a significant effect of keeping a science
book in the science course on the academic achievement of the students?” Within the scope of the
experimental process, achievement test was used to determine the effect of learning-teaching
processes that were carried out through using science notebook on students' academic achievement.
The Shapiro-Wilk normality test was used to determine whether the achievement test data were
distributed normally by looking at the skewness and kurtosis values. The normality test values of the
achievement test scores of the experimental and control groups are shown in Table 4.

Table 4.
The Normality Test Values of the Achievement Test Scores of the Experimental and Control Groups

Groups Achievement Shapiro-Wilk
test
sd p Skewness Kurtosis
Control Pretest 18 ,64 ,27 -,94
Posttest 18 ,27 -,59 -,26
Experimental Pretest 20 ,29 -,43 -,76
Posttest 20 ,01 -1,24 1,18

Examining Table 4 it will be seen that the effect of the scores obtained from the achievement test on
the dependent variable does not meet the normality conditions at each level of the investigated factor
shows that non-parametric tests can be used in statistical analysis of the data.

Descriptive statistics of achievement test data prepared for “Light and Sound” unit and applied as
pretest-posttest are shown in Table 5.

Table 5.
Descriptive Statistics of Achievement Test Scores of Experimental and Control Groups
Groups Number of Pretest Posttest Pretest Posttest Standard
Participants  Arithmetic Arithmetic  Standard Deviation (SD)
(n) Mean (X) Mean (X) Deviation (SD)
Control 18 16,11 22,00 5,47 4,94
Experimental 20 17,50 25,95 6,84 4,01

*Maximum score that can be taken from the test is 32.

Considering the averages of achievement test pretest scores of the groups in Table 5, there is a
difference of 1.39 points in favor of the experimental group; as for the posttest scores of the groups, it is
seen that there is a difference of 3.95 points in favor of the experimental group. Mann-Whitney U test
for unrelated samples was applied to test whether there was a statistically significant difference
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between the mean scores of posttest achievement test of the groups. The results of this analysis are

shown in Table 6.

Mann-Whitney U Test Results of Achievement Test Scores of Experimental and Control Groups

Table 6.
Groups
Achievement Control
Test Post- Experimental
test

Total

N Mean Rank
rank sum

18 14,40 260,00

20 24,05 481,00
38

Mann-Whitney U  Asymp. Sig.
(2-tailed)

89,00

,00

Examining the results shown in Table 6, it is seen that the achievement test posttest scores of both
experimental and control groups showed a statistically significant difference (U=89,00; p=0,00; p<0,05).
Considering the mean ranks and rank sums of the groups, it will be understood that the difference in
these dimensions was in favor of the experimental group.

The Wilcoxon test results of the pretest-posttest scores of students obtained from the achievement test

are shown in Table 7.

Table 7.

Wilcoxon Test Results of Achievement Test Scores of Experimental and Control Groups

Groups N Mean Rank Z Asymp. Sig.
rank sum (2-tailed)
Negative Rank 22 2,75 5,50
Pretest- Positive Rank 16° 10,34 165,50
. Control
Achievement Posttest  Equal Rank 0°
Test Total 18 -3,49 ,00
Negative Rank 02 0,00 0,00
. Pretest- Positive Rank 19° 10,00 190,00
Experimental
Posttest  Equal Rank  1°¢
Total 20 -3,83 ,00

a. posttest<pretest
b. posttest>pretest
C. posttest = pretest

Examining Wilcoxon test results of achievement test scores, it was found out that there was a
significant difference both between pre-test-posttest results of control group (p = 0.00) and pre-test-
posttest results of experimental group. (p=0,00). Mean ranks in the table revealed that the posttest
scores of both experimental and control group students were higher than the pretest scores. This result
can be interpreted as the academic achievement of students in both groups showed positive progress.

Findings related to the second sub-objective

The second sub-objective of the research was stated as, “Is there a significant effect of science
notebook keeping on scientific process skills of students in Science courses?”

Within the scope of the experimental process, scientific process skills scale was applied to determine
the effect of learning-teaching processes on students' scientific process skills by using science notebook.
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The Shapiro-Wilk normality test was used to examine whether the scientific process skills scale data
were distributed normally by looking at skewness and kurtosis values. The normality test values of the
scientific process skills scale scores of the experimental and control groups are shown in Table 8.

Table 8.
Normality Test Values of Scientific Process Skills Scale Scores of Experimental and Control Groups

Groups Scientific Process Shapiro-Wilk
Skills Scale
sd p Skewness Kurtosis
Control Pretest 18 ,23 -,51 .71
Posttest 18 ,00 -1,35 1,35
Experimental Pretest 20 ,21 -,45 -,97
Posttest 20 ,00 -1,21 ,42

Examining Table 8, it can be seen that the effect of the scores obtained from the scientific process
skills scale on the dependent variable does not meet the normality conditions at each level of the
investigated factor. Thus, non-parametric tests can be used in statistical analysis of the data. Descriptive
statistics related to the data obtained from the scientific process skills scale applied as pretest-posttest
are given in Table 9.

Table 9.
Descriptive Statistics of Scientific Process Skills Scale Scores of Experimental and Control Groups
Groups Number of Pretest Posttest Pretest Posttest
Participants Arithmetic Arithmetic Standard Standard
(n) Mean (X) Mean (X) Deviation Deviation
(SD) (SD)
Control 18 20,00 21,05 4,33 5,67
Experimental 20 21,55 25,40 6,18 4,33

* Maximum score that can be taken from the test is 31.

Regarding the averages of the pretest scores of the scientific process skills scale of the groups shown
in Table 9 it can be seen that, there was a difference of 1.55 points in favor of the experimental group;
as for the posttest scores of the groups, it can be seen that there was a difference of 4.35 points in favor
of the experimental group. Mann-Whitney U test for unrelated samples was applied to test whether
there was a statistically significant difference between the means of pretest-posttest scores of the
scientific process skills scale of the groups. The results of this analysis are presented in Table 10.

Table 10.
Mann-Whitney U Test Results of Scientific Process Skills Scale Scores of Experimental and Control Groups
Groups N Mean Rank Mann-Whitney U  Asymp. Sig.
Scientific rank sum (2-tailed)
Process Control 18 13,89 250,00
Skills Scale Posttest Experimental 20 24,55 491,00
Total 38 79,00 ,00

Examining the results shown in Table 10, it can be seen that the scientific process skills posttest
scores showed a statistically significant difference between the experimental and control groups (U =
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79.00; p = 0.00; p <0.05). Considering the mean ranks and rank sums of the groups, it is understood that
the difference in these dimensions was in favor of the experimental group. Examining the mean rank
values, it can be seen that the experimental group (mean rank experiment-post = 24.55) has a higher
level of scientific process skills than the control group (mean rank control-post = 13.89). The Wilcoxon
test results of the pre-test and post-test scores obtained from the scientific process skills scale are
presented in Table 11.

Table 11.
Wilcoxon Test Results of Scientific Process Skills Scale
Groups N Mean Rank z Asymp. Sig.
rank sum (2-tailed)
Negative Rank 5° 8,10 40,50
Scientific Pretest- Positive Rank 12° 9,38 112,50
Control
Process Posttest Equal Rank 1°
Skills Total 18 1,71 ,08
Scale Negative Rank 3 6,50 19,50
_ Pretest- Positive Rank 16° 10,66 170,50
Experimental
Posttest Equal Rank 1°
Total 20 -3,04 ,00

a. Posttest<Pretest
b. Posttest > Pretest
c. Posttest = Pretest

Examining the Wilcoxon test results related to scientific process skills scale scores, there was no
significant difference between the pretest-posttest results of the control group (p = 0.08), however, as
for the pretest-posttest results of the experimental group (p = 0.00), there was a significant difference.
According to the averages presented in the table, the post-test scores of the experimental group
students (mean rank experiment-post = 10.66) were higher than the pretest scores (mean rank
experiment-pre = 6.50). This result can be interpreted as the improvement of scientific process skills
levels of experimental group students in a positive way.

Findings related to the third sub-objective

The second sub-objective of the research was stated as, “Is there a significant effect of science
notebook keeping on students' retention levels in Science courses?”

In order to determine the effect of learning-teaching processes on retention level of the students,
achievement test was applied to the students in both experimental and control groups 24 days after the
implementation of the posttest. Descriptive statistics of the data obtained with regards are presented in
Table 12.

Table 12.
Descriptive Statistics Regarding Retention Levels of Science Course for Experimental and Control Groups
Groups Number of Arithmetic Mean (X) Standard Deviation (SD)
Participants (n)
Control 18 21,94 6,18
Experimental 20 25,75 4,84

* Maximum score that can be taken from the test is 32.
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Examining the mean scores of the groups regarding the retention level shown in Table 12, it is seen
that there was a difference of 3.81 points in favor of the experimental group. Mann-Whitney U test for
unrelated samples was used to test whether there was a statistically significant difference between the
mean scores of the retention levels of the groups. The results of this analysis are shown in Table 13.

Table 13.
Mann-Whitney U Test Results of Retention Levels of Experimental and Control Groups
Groups N Mean rank Rank sum Mann-Whitney U Asymp. Sig.
(2-tailed)
Retention Control 18 15,06 271,00
levels Experim 20
23,50 470,00
ental
Total 38 100,0 ,01

Retention level scores in Table 13 reveal that p value (0.01) is less than 0.05, which means there is a
significant difference. In other words, a significant difference was found between the retention levels of
the students in control and experimental groups (U = 100.00; p = 0.01; p <0.05). As a result, the
experimental group (mean rank experiment = 23.50) had a higher retention level than the control group
(mean rank control = 15.06) regarding mean rank values.

The findings of the study revealed that the science notebook application was effective in increasing
the academic achievement of the students, improving their scientific process skills, and ensuring that
the knowledge they learned was permanent.

Discussion & Conclusion

Aiming at finding out the effect of science notebook application on the academic achievement,
scientific process skills and retention levels of the students, present study was designed as a quasi-
experimental one, Achievement test and scientific process skills scale were applied as pre-tests prior to
the application in the study. Then the “Light and Sound” unit was studied implementing the science
notebook application with the experimental group for eight weeks, and control group was excluded
from this application. At the end of the experimental process, achievement test and scientific process
skills scale were applied as posttests. 24 days after the completion of the experimental process, the
achievement test was applied again to measure the retention level of the students.

As a result of the analyses, a significant difference between the academic achievement of the
experimental and control group students was found in favor of the experimental group. In other words,
the science notebook application was effective in increasing the academic achievement of students in
Science course. The studies carried out by Deluca (2011), Klentschy, Garrison and Amaral (1999) and
Ruiz-Primo, Li and Shavelson (2002) also concluded that the application of science notebook increased
student success. These results support findings of the current study. However, Giil's (2012) study on
eighth grade students revealed that although the achievement scores of the experimental group were
higher, there wasn’t any significant difference with the control group in terms of achievement level. This
different result is thought to stem from the fact that Gul's (2012) application process lasted five weeks,
and that science notebooks are used at different stages of science teaching.

Considering scientific process skills, the analyses showed that there was a significant difference
between the experimental group and the control group students in favor of the experimental group. As
a result of the research, findings indicating that “keeping a science notebook improves the students'
scientific process skills” and findings of Gilbert and Kotelman's (2005) research on primary school
students indicating that “science notebooks were effective in gaining drawing conclusion and
inferencing skills” overlap. In addition, results of the present study are similar with the results of
Caliskan (2014), Villanueva and Webb (2008), Reid-Griffin, Nesbit, and Rogers (2005). Looking at these
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studies briefly, Caliskan (2014) stated that science notebooks developed scientific process skills in his
study on prospective teachers; and Villanueva and Webb (2008) found out that using science notebook
improved the research skills of sixth grade students. The study conducted by Reid-Griffin, Nesbit and
Rogers (2005) on primary, first, third, fourth and fifth grade students concluded that keeping science
notebook encouraged scientific thinking. The reason for reaching those findings can be the fact that
science notebooks were structured on using scientific process skills.

Results of the study revealed that there was a significant difference between the experimental group
and the control group in terms of the retention levels in favor of the experimental group. In other
words, the science notebook application was effective in increasing the retention levels of the students.
This finding of the present study is similar to the findings of Caliskan's (2014) study on prospective
teachers stating that teaching practice based on science notebook was a teaching model that ensured
the retention of what was learned. However, findings of the study conducted by Gil (2012) on eighth
grade students concluding that although the retention test achievement scores of the experimental
group were higher, there was no significant difference between the groups contradicts with the findings
of the present study.

The results obtained in this study showed that the application of the science notebook increases the
academic achievement of the students and improves the scientific process skills. Furthermore, the
results of the study showed that the application of the science notebook was effective in ensuring that
the knowledge students learned was permanent. With regards to this, students can benefit from science
notebook to improve their academic achievement, develop their scientific process skills and to ensure
the retention of what is learned in primary school Science courses. The other suggestions that can be
made deriving from the findings of the study are as follows:

e Qualitative research on the use of science notebooks in the teaching-learning process can be
designed.

e The effect of teaching by using science notebooks at different grade levels on academic
achievement, scientific process skills and retention levels can be investigated.

e Present study was limited to the “Light and Sound” unit. Similarly, further studies can be done on
different units of science course.

e The use of science notebooks can be introduced to teachers through in-service training
programs, and teachers can be encouraged to use this approach in their lessons.

e Science notebooks can be included in teacher's guide books and reference books.

e Activity materials on science notebook use can be developed and included in the science
curriculum.
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Tiirkge Siirimui

Girig
Bilginin katlanarak arttig bu ¢agda amag; 6grencilere var olan bilgileri aktarmak yerine, kavrayarak
o6grenme, glinlik yasamda karsilasilan sorunlara akilci ¢éziim yollari bulabilme, bilgiye hizli bir sekilde
ulasabilme ve bilimsel yontem siirecine iliskin becerileri kazandirmaktir. Bu amaca yonelik bireylerin

yetistirilebilmesi icin, 6grencilere bilimsel disinme becerilerinin kazandirilmasi gerekmektedir. Bu
becerilerin kazandirildigi derslerden biri de Fen Bilimleri dersidir.

Fen Bilimleri dersi, bireyleri bilissel yonden gelistirmeyi ve yaraticiliklarini artirmayi amaglayan temel
bir derstir. Bu derste 6grenciler gevrelerini bilimsel yontemlerle inceleyerek olgu ve olaylar karsisinda
neden-sonug iligkileri kurmakta, nesnel disiinme aliskanliklari kazanmaktadirlar. Bu nedenle, Fen
Bilimleri dersi; arastirmayi seven, sorgulayan, deney ve gozlem yapan, bilimsel tutum sahibi bireylerin
yetistirilmesini amacglamaktadir (Glicim, 1998, s. 8). GUnumuz kosullarinda bireylerin bu 6zelliklerle
donatilmalar zorunluluk haline geldiginden bu becerilerin erken yaslardan itibaren kazandirilmasina
dnem verilmelidir (Soylu, 2004, s. 55). Ozellikle dogal merakin desteklenmesi, bilimsel bilgi ve becerilerin
gelistirilmesine ilkokul ¢agindan itibaren baslanmalidir (Kaptan, 1998, s. 315).

Bilim insanlar g¢ocuklar icin fen 6grenmenin en iyi yolunun arastirma yaparak 6grenmek oldugunu
savunmaktadirlar (Soylu, 2004, s. 66). Dolayisiyla “cocuga 6gretilenler bilim insanlarinin yaptiklari ile
benzerlik tasimaldir. Bilim insani gibi; gézlem, siniflama, 6lgim yapma, yaptiklarindan belli sonuglara
varma, hipotez kurma ve deneyler yapma gibi bilgi kazanma yollarini kullanmayi gerektiren bilimsel
beceriler 6grencilere erken siniflardan itibaren 6gretilmelidir’ (Kaptan & Korkmaz, 2001, s. 26).
Ogrencilerin arastirma yapma, elestirel diisinme, karar verme, problem c¢dzme becerilerini
gelistirebilmeleri i¢in uygun ortamlar yaratimal ve o&grenciler bilim insanlar gibi dislinmeye
yonlendirilmelidir. Bu becerilerin kazandirilmasinda kullanilan énemli araglardan biri de bilim defteridir.

Alan yazin incelendiginde bilim defterleri ve giinlik terimlerinin genellikle birbirlerinin yerine
kullanildigi gérilmektedir. Ancak bu iki terim soru icerme, yaratici olma gibi bazi ortak 6zellikleri
paylasiyor olsa da, icerik olarak birbirlerinden farklidir. Bilim defterleri, bilimsel yontemin ve bilimsel
siire¢ becerilerinin kullanimini iceren yapilandiriimis yazi tirlerine odaklanmakta iken; ginlikler
genellikle duygulari ifade etme noktasina vurgu yapmakta ve siir gibi serbest yazi tirlerini icermektedir
(Hargrove & Nesbit, 2003, s. 3). Bilim defterleri, geleneksel glinlik yazimindan farkl olarak, "sorular
sorma, bilimsel arastirmalar ylriitme, verileri yorumlama, sonuglari sunma, kararlari agiklama” yoluyla
ogrencilere sorgulamaya dayali 6grenme i¢in yeni bir uygulama saglamaktadir (Schmidt, 2003’ten akt.
Reid-Griffin, Nesbit & Rogers, 2005, s. 4). Sekil 1’de bilim defterleri ve gunliklerin benzerlik ve
farkhliklari ayrintili olarak gosterilmektedir:

1383



YESILGELEBI BIYIK & SENEL — Cukurova Universitesi Egitim Fakiiltesi Dergisi, 48(2), 2019, 1367-1399

Temel
Sorular
Deneyi

planiama

Bilim msanlarmm
defterleri modsl
aliur,

Bilim Tahminler
Defterlert

Y aratic
(Cabalar
T aprlandmlmarmsg
Tirdeki Yaalar

Sekil 1. Bilim Defterleri ve Gunliklerin Karsilastirimasi (Nesbit, Hargrove, Harrelson & Maxey'den
uyarlanmistir).

Birzyzel
Dilziinceler

Yukarida verilen sekilde goruldiglu Gzere hem bilim defterleri hem de ginlikler temel sorulari,
bireysel dislinceleri, yaratici gabalari, ¢izimleri ve tarihleri icermektedir. Bununla birlikte bilim defterleri
tahmin etme, deney planlama, verileri kaydetme, verileri tablo, cizelge ya da grafik kullanarak
diizenleme, sonug g¢ikarma becerileri Gzerine yapilandiriimistir. Glnlikler ise daha ¢ok duygularin ifade
edilmesini 6n plana ¢ikarmakta; hayallere, deneyimlere ve siirlere yer vermektedir.

Bilim defterleri arastirilabilecek sorular, tahminler, veriler, ulasilan sonuglar, 6nerilen agiklamalar ve
arastirma sirasinda olusturulan hipotezleri icermektedir. Dolayisiyla bilim defterlerinin kullanimi,
arastirmaya dayali bir 6grenme ortami olusturmaktadir. Klentschy & Molina-De La Torre’a (2004) gore
arastirmaya dayal bilim defterlerinin alti bileseni mevcuttur:

e Soru, Problem, Amag

e Tahmin

e Planlama

e Gozlemler/Veri/iddialar-Kanit
¢ Ne o6grendik?

e Yeniadimlar/Yeni sorular
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Bu alti bilesen, arastirmaya dayali fen 6gretimini ve 6grencilerin fen 6grenmelerini anlamli kilmak igin
temel olusturmaktadir. Ayrica Ogretmenler 6gretilmek istenen kavramlarin anlasiilma dlzeyini
belirlemek, kavram yanilgilarini tespit etmek ve sonraki 6grenme durumlarini planlamak icin de bu
bilesenleri kullanmaktadirlar.

Bilim defterleri icerik olarak bilim insanlarinin kullandiklari defterlere benzer. Bu sebeple 6grenciler
bu defterleri kullanirken, bilim insanlari gibi ¢calismalari igin arastirma dncesinde, arastirma sirasinda ve
arastirma sonrasinda tesvik edilmelidir (Morrison, 2008, s.14). Bilim insanlarinin ne yaptiklarina, nasil
cahistiklarina iliskin bilgilendirilmelidirler.

TARIH

SORU

GOZLEMLER YENISORULAR

Sekil 2. Bilim Defteri Ornegi (Deluca, 2011’den uyarlanmistir).

Bilim defterleri, arastirilacak sorular, tahminler, tanimlar ve 6grenilen yeni kavramlari igerir. Buna ek
olarak, 6grencilerin gézlem kayitlari, bilgi depolari, diyagramlar, grafikler ve tablolar hakkinda genis
anlatimlar ve cikarimlar da igerebilir (Morrison, 2008, s. 14). Bununla birlikte bu defterler, ilkokul
siniflarinda 6grencilerin fikirlerini s6zel sunum disinda gizim ya da yazi yoluyla anlatmalarina olanak
vermek amaciyla siklikla kullanilmaktadir. Dolayisiyla bilim defterleri, 6grencilerin s6zli, yazili ve gorsel
iletisim yeteneklerini gelistirmelerinde de etkilidir. Ogrencilerin hem disiinme hem de yazma
becerilerini gelistiren bu defterler, 6grencilerin kendi 6grenmelerinden sorumlu olmalarini saglayan
araglardir. Bilim defterleri su amaclara hizmet eder (Butler & Nesbit, 2008, s.137; Gilbert & Kotelman,
2005, s. 28-32; Zimmerman, 1991, s. 28):

¢ Bilimsel deneyimlerin kaydedilmesini saglar.
¢ Bilginin transfer edilmesine olanak verir.
o Ogrencilerin kavramsal anlama ve okuryazarlik becerilerini gelistirir.

e Farkli 8grenmeleri destekler. Ornegin yazma becerileri zayif olan dgrenciler grafik, tablo, cizelge
gibi gorselleri kullanabilir.

e Ogretmen ve dgrenci isbirligini tesvik eder.
e Fikirlerin organize edilip, ifade edilmesi igin firsat verir.

o Ogrencilerin 6grenme siirecinde etkin rol almalarini saglar.
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Bilim defterleri 6grencilerin kavram yanilgilarini belirlemede ve 6grencilerin fen olaylarina iligkin
dusiincelerini degerlendirmede 6gretmenlere firsat saglamaktadir (Dana, Lorsbach, Hook & Briscoe,
1991’den akt. Shepardson & Britsch, 1997, s. 13). Dolayisi ile bilim defterleri 6gretme ve 6grenme
siirecinin izlenmesi igin uygun bir aractir (Baxter, Bass & Glaser, 2000, s. 28). Bu amagla bilim defterleri
“6z degerlendirme, akran degerlendirme, geri bildirim saglama, bireysel gorisme, sozli veya yazil
olarak sunum yapma” gibi farkli sekillerde degerlendirilebilir (Butler & Nesbit, 2008, s. 139). Ogrencilerin
kavramsal anlamalarini ve yazma becerilerini gelistiren etkili stratejilerden biri de geri bildirimdir. Etkili
bir geribildirimle 6grenciler mevcut kayitlarini gbzden gegirme ve yeni bilgiler ekleme firsati bulurlar
(Hargrove & Nesbit, 2003, s. 3). Sistematik bir siire¢ olusturmak icin 6zellikle erken evrelerde bilim
defterinin kontrolii hayati 6nem tasimaktadir (Leffler & Crauder, 2011, s. 60). Ornegin dgrenciler
ogretmenleriyle birlikte olusturduklari bir dereceli puanlama 6lgegi ile kendi defterlerini, yazinin netligi
ve dogrulugu, bilimsel icerik bitinlugla gibi olgUtlere gore degerlendirebilirler. Bu liste sayesinde
ogrenciler olcitleri tamamlar, eksikliklerini ya da yanhslarini fark ederler. Bu noktada defter girislerini
gozden gegirme firsati yakalarlar. Akran degerlendirme ise 6grencilerin daha anlasilir yazmalarina yardim
eder (Hargrove & Nesbit, 2003, s. 3).

Bilim defterleri, sadece sinif ici deneyimler hakkinda bilgi saglamakla kalmaz ayni zamanda gergek
bilim insanlarinin diinyayi kesfederken kullandiklari glinliiklere benzer. Bu defterlere yazmak vasitasiyla,
ogrenciler kendi arastirmalarini yurutiirken hakiki bilimsel diaslinmeyi gerceklestirirler (Hargrove &
Nesbit, 2003, s. 3). Ogrenciler yazarak fen dgrenmelerini, yazma beceri ve stratejilerini de gelistirirler
(Carin & Bass, 2001, s. 287). Bunun yani sira bilim defterlerinin kullanimi Fen Bilimleri derslerinde
o6grenilen kavramlarin giinlik yasama aktarilmasinda da etkilidir. Bilim defterleri 6grencilerin
gozlemlerini, gizimlerini, yorumlarini, diisincelerini agiklayabilmeleri igin dnemli araglardir.

Alan yazin incelendiginde bilim defterlerine iliskin ¢ok sayida galismaya rastlanmaktadir. Yapilan
calismalar incelendiginde, bilim defterlerinin ¢ogunlukla 6grenilenlerin yazildigi defterler ve alternatif
degerlendirme araglari olarak kullanildigi gériilmektedir. Yurt disinda yapilan arastirmalara bakildiginda,
farkh egitim kademelerindeki 6grenciler, 6gretmen adaylari ve 6gretmenler Uzerinde bilim defterleri
uygulamasinin gerceklestirildigi ve bu uygulama ile genellikle 6grencilerin akademik basari, elestirel,
yaratici ve bilimsel disinme becerileri arasindaki iliskinin sorgulandigi; 6gretmen ve 0Ogretmen
adaylarinin uygulamaya iligskin gorus ve algilarinin tespit edilmeye galisildigi belirlenmistir (Baxter, Bass &
Glaser, 2000; Shepardson & Britsch, 2001; Ruiz-Primo, Li & Shavelson, 2002; Ruiz-Primo, Li, Ayala &
Shavelson, 2004; Aschbacher & Alonzo, 2004; Reid-Griffin, Nesbit, & Rogers, 2005; Gilbert & Kotelman,
2005; Aschbacher & Alonzo, 2006; Villanueva & Webb, 2008; Morrison, 2008; Deluca, 2011; Fulton,
2012). Buna karsilik bilim defterlerinin 6gretme-6grenme siirecinde kullanildigi ve cesitli degiskenlere
etkisini inceleyen arastirmalara pek rastlanmamistir. Ulkemizde ise bilim defterlerine iliskin az sayida
arastirma (Gul, 2012; Caliskan, 2014) yapilmasi ve ilkokul dlzeyinde herhangi bir arastirmaya
rastlanmamis olmasi bu arastirmanin gergeklestiriimeye deger bulunmasini saglamistir. Bu
gereksinimden kaynaklanan arastirmada ilkokul dérdiinci sinif 6grencilerinin bilimsel stire¢ becerilerinin
gelistiriimesi, akademik basarilarinin ylkseltilmesi ve kalici olarak 6grenmeleri bilim defterleri araciligiyla
saglanmaya calisiimistir. Bu nedenle, bu arastirmanin temel amaci; ilkokul 4. sinif Fen Bilimleri dersinde
bilim defteri tutmanin 6grencilerin akademik basarilari, bilimsel siire¢ becerileri ve kalicilik dizeyleri
Uzerine etkisini belirlemektir. Bu amag¢ dogrultusunda asagidaki sorulara cevap aranmistir:

Fen Bilimleri dersinde;

1. Bilim defteri tutmanin 6grencilerin akademik basarilari Gzerine anlamli bir etkisi var midir?

2. Bilim defteri tutmanin 6grencilerin bilimsel siireg becerileri Gzerine anlamli bir etkisi var midir?
3. Bilim defteri tutmanin 6grencilerin kalicilik diizeyleri Gizerine anlamli bir etkisi var midir?

Bilim defterleri ile 6grencilerin derse etkin olarak katiimlari saglanarak kendi 6grenmelerinden
sorumlu bireyler olmalarina firsat taniyan ortamlar yaratilmasi agisindan bu arastirma 6nemli
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gorilmektedir. Ayni zamanda bu calismanin bilim defterleri ile ilgili yapilacak diger ¢alismalara da kaynak
olusturmasi ve uygulamalarin gelistirilmesi yoniinde alana katki saglamasi beklenmektedir.

Yontem

Bu calismada; Fen Bilimleri dersinde bilim defteri tutmanin ilkokul 4. sinif 6grencilerinin akademik
basarilari, bilimsel sireg¢ becerileri ve kalicilik duzeyleri tzerindeki etkisini belirlemek amaciyla yari
deneysel desen kullanilmistir. Deneysel desenler; degiskenler arasindaki neden sonug iliskilerini
belirlemek ve sonuglar karsilastirarak 6lgmek amaci ile kullanilan desenlerdir (Ekiz, 2003, s. 99). Bu
arastirmada “On test-son test kontrol gruplu model” kullanilmistir. On test- son test kontrol gruplu
model, “deneysel islemin bagimh degisken tzerindeki etkisinin test edilmesiyle ilgili olarak arastirmaciya
ylksek bir istatistiksel gli¢c saglayan, elde edilen bulgularin neden sonug baglaminda yorumlanmasina
olanak veren ve davranis bilimlerinde sikhkla kullanilan gii¢li bir desendir” (Buyukoztirk, 2011). Bu
baglamda bilim defteri kullanmanin etkililigini belirlemek amaciyla bu arastirmada “6n test-son test
kontrol gruplu model” kullaniimistir.

Arastirmada uygulanan deneysel desende, bagimli degiskenler akademik basari, bilimsel siireg
becerileri ve kahlcilik dizeyidir. Bu bagimh degiskenler lzerinde etkisi incelenen bagimsiz degisken ise
o6grenme yaklasimidir. Arastirmada “bilim defterleri ile desteklenmis yapilandirmaci 6grenme yaklasimi”
ile 6grenim goren 6grenci grubuyla, bu uygulamanin yapilmadigi grubun akademik basarilari, bilimsel
siireg becerileri ve kalicilk diizeyleri arasinda anlamli bir fark olup olmadigina bakilmistir. Bu iki gruptan
bilim defterleri ile desteklenmis yapilandirmaci 6grenme yaklasimi ile 6grenim géren 6grenciler “deney
grubu” nu, bu uygulamanin yapilmadigl grupta Ogrenim goren Ogrenciler ise “kontrol grubu” nu
olusturmustur. Deney ve kontrol gruplari belirlenirken siniflar arasinda kura g¢ekilmis olup ve her iki
grupta da denel islem 6ncesi ve sonrasi dlgcimler yapilmistir.

Katilimcilar

Bu arastirmanin gergeklestirilmesi icin amagh 6rnekleme yontemlerinden 6lglit 6rnekleme yontemi
kullanilmistir. Olciit 6rnekleme ydntemindeki temel anlayis &nceden belirlenmis bir dizi 6l¢iitii karsilayan
orneklem grubuyla calisiimasidir. Burada so6zi edilen 0Olglit veya Olgltler arastirmaci tarafindan
olusturulabilir ya da daha 6nceden hazirlanmis bir 6lgit listesi kullanilabilir (Yildirim & Simsek, 2016, s.
122).

Bu arastirmaya katilacak 6grencilerin segiminde, onlarin ilkokul 4. sinif 6grencileri olmalari,
uygulamayi gerceklestiren arastirmacinin sinif 6gretmeni olarak ¢alismasindan dolayi ikili 6gretim yapan
bir okula gereksinim duyulmasi ve arastirmanin yapilacagl ilkokulun orta sosyo-ekonomik diizeyde
bulunmasi temel 6l¢iit olarak belirlenmistir. Bu temel 6l¢it uyarinca, arastirmaya 2014-2015 egitim-
6gretim yili bahar déneminde Eskisehir’deki bir ilkokulun 4/A ve 4/C siniflarinda 6grenim gérmekte olan
Ogrencileri katilmistir. Arastirmada deney ve kontrol gruplari belirlenirken siniflar arasinda kura
cekilmistir. Buna gore 4/A sinifi kontrol, 4/C sinifi ise deney grubu olarak belirlenmistir. Kontrol
grubunda 18, deney grubunda ise 20 6grenci bulunmaktadir.

Arastirma Gruplarinin Denkligine iliskin Bilgiler

Denklestirilmeye calisilan deney ve kontrol gruplarindaki 6grencilerin Basari Testi ve Bilimsel Siire¢
Becerileri Olgegi Puanlarina bakilmistir. Gruplarin Basari Testi dntest puan ortalamalarinin arasinda
istatistiksel olarak anlamli bir farkhlik olup olmadigini sinamak amaciyla iliskisiz 6rneklemler i¢cin Mann-
Whitney U testi uygulanmistir. Bu analiz sonuglari Tablo 1’de verilmistir.
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Tablo 1.
Deney ve Kontrol Gruplarinin Basari Testi Puanlarina Ait Mann-Whitney U Testi Sonuglari

Gruplar N Sira Ortalamasi Sira Toplami Mann-Whitney U  Asymp. Sig.

(2-tailed)
Basar - - ‘ ‘ .
. Kontrol 18 18,06 325,00
Testi .
Ontest Deney 20 20,80 416,00
Toplam 38 154,00 ,44

Tablo 1 incelendiginde deney ve kontrol gruplari 6grencilerinin basari testine iliskin dntest puanlari
arasinda anlamli bir fark bulunamamustir (U=154,00; p=0,44; p>0,05). Sira ortalamalari ve sira toplamlari
dikkate alindiginda, deneysel calisma 6ncesinde deney grubunun akademik basari bakimindan daha
ylksek bir ortalamaya sahip oldugu; ancak iki grubun ontest puanlari arasindaki farkin, istatistiksel
olarak anlamh bir fark olusturacak dizeyde olmadigi gorilmektedir. Bu sonug, deney ve kontrol
gruplarinin uygulama éncesinde basari agisindan denk oldugunu ifade etmektedir.

Gruplarin Bilimsel Siire¢ Becerileri Olgegi dntest puan ortalamalarinin arasinda istatistiksel olarak
anlamli bir farklilik olup olmadigini sinamak amaciyla iligkisiz 6rneklemler icin Mann-Whitney U testi
uygulanmistir. Bu analiz sonuglari Tablo 2’de verilmistir.

Tablo 2.
Deney ve Kontrol Gruplarinin Bilimsel Siire¢ Becerileri Olcedi Puanlarina Ait Mann-Whitney U Testi
Sonuglar
. Gruplar N Sira Ortalamasi  Sira Toplami  Mann-Whitney U Asymp. Sig.
Bilimsel .
Si (2-tailed)
uree Kontrol 18 16,81 302,50
Becerileri ..
Olgesi Ontest  Deney 20 21,93 438,50
Toplam 38 131,50 15

Tablo 2 incelendiginde deney ve kontrol gruplari 6grencilerin bilimsel sire¢ beceri diizeylerine iligskin
Ontest puanlari arasinda anlamh bir fark bulunamamistir (U=131,50; p=0,15; p>0,05). Sira ortalamalari
ve sira toplamlarn dikkate alindiginda, deneysel galisma Oncesinde deney grubunun bilimsel sireg
becerileri bakimindan daha yiiksek bir ortalamaya sahip oldugu; ancak iki grubun 6ntest puanlari
arasindaki farkin, istatistiksel olarak anlamli bir fark olusturacak diizeyde olmadigi goriilmektedir. Bu
sonug, deney ve kontrol gruplarinin uygulama o6ncesinde bilimsel sire¢ becerileriagisindan denk
oldugunu ifade etmektedir.

Kullanilan Veri Toplama Araglari

Arastirmada; arastirmaci tarafindan gelistirilen Basari Testi ile Padilla, Cronin ve Twiest (1985)
tarafindan gelistirilen ve Aydogdu ve Karakus (2015) tarafindan Tirkceye uyarlanan Bilimsel Sireg
Becerileri Olgegi kullaniimistir. Bahsedilen 6l¢me araglari ve kullanim amaglarina iliskin bilgiler asagida
ayrintil olarak verilmistir.

Basari ve kalicilik testi: Arastirmada Fen Bilimleri dersinde bilim defteri uygulamasinin, 6grencilerin
akademik basarilari Gizerine etkisinin belirlenmesi amacglandigindan, 6grencilerin deneysel islem sonunda
tiniteye iliskin basarilarini ve kalicilik diizeylerini 6lgmek Gzere doért segenekli coktan se¢meli basari testi
gelistirilmistir.

Ogrencilerin deney ve gdzlem yapmalarina olanak tanimasi, bilim defteri kullanimina uygun olmasi
sebebiyle Fiziksel Olaylar 6grenme alani iginde yer alan “Isik ve Ses” linitesi secilmis olup, bu Unite igin
arastirmaci tarafindan gelistirilen basari testi denel islem 6ncesinde ve sonunda hem deney hem de
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kontrol grubundaki dgrencilere uygulanmistir. Olgme aracindaki maddelerin olusturulmasinda éncelikle
“Isik ve Ses” Unitesinin kazanimlari ve konu dagilimlari belirlenmistir. Daha sonra ilkokul dérdiincu sinif
dizeyindeki ders kitaplari ve yardimci kitaplar incelenerek teste alinabilecek sorular saptanmistir. Taslak
test bilgi, kavrama ve uygulama dizeyindeki sorularn kapsayacak sekilde yapilandiriimistir. Secilen
sorular arastirmaci tarafindan yapilan 6n eleme sonucunda 48 maddelik ¢oktan seg¢meli bir test
hazirlanmistir. Hazirlanan ¢oktan seg¢meli test maddeleri ve belirtke tablosu 6ncelikle ikinci
arastirmacinin goriisiine sunulmustur. Test maddelerinin anlasilir olmasi igin dil ve anlatim yoninden
gerekli duzeltmeler yapilmistir. Daha sonra test maddeleri iki Fen Bilimleri dersi 6gretmeni ile Fen
Bilimleri 6gretimi alaninda uzman iki 6gretim Uyesinin goruslerine sunulmustur. Uzmanlar test
maddelerinin; ilkokul dérdunci sinif 6grencilerinin diizeyine uygunlugunu, élgtilmek istenen davraniglar
olgecek nitelikte olup olmadigini, dil yoniinden anlasilir olup olmadigini incelemisler ve maddelerde
bilimsel acidan bir yanhslhigin veya dilbilgisi hatalarinin bulunup bulunmadigini kontrol etmislerdir.
Uzmanlardan gelen oneriler lzerine ayirt ediciligi disiik gériinen maddeler tekrar gézden gegirilmis,
dordinci sinif 6grencilerinin anlayamayacagi bazi sézcikler diizeltilerek benzer kazanimlar ayni madde
altinda toplandiktan sonra 40 soruluk teste son bigimi verilmistir. Bu dogrultuda ayirt ediciligi dusuk
goriinen maddeler tekrar gozden gegirilmistir. Cocuklarin anlayamayacagi distnilen bazi sézcikler
anlayacaklar bicime dénistiiriilmistiir. Ornegin, yargi s6zciigli yerine sonug, dzdes sézciigii yerine es
sozclkleri kullanilmistir. Ayrica birbiriyle benzerlik gdsteren bazi kazanimlar igin birden fazla soru yerine
birkag¢ kazanim tek bir soru ile yoklanmistir.

On deneme asamasinda, basari testi uygulanmis ve test puanlarinin dagilimina iliskin analizler
yapilmistir. Testin 6n uygulamasi 2014-2015 egitim-6gretim yilinin birinci déneminde Eskisehir il
merkezinden segilen iki okulun besinci siniflarinda 6grenim géren ve galisma grubunda bulunmayan 196
o6grenci lzerinde gergeklestirilmistir. Mevcut testin 6n uygulama sonucu Cronbach Alpha givenirlik
katsayisi a = 0,80 olarak hesaplanmistir. KMO degeri ise 0,72 olarak bulunmustur.

Madde analizi i¢in 6n uygulamaya katilan 6grencilerin basari testi puanlari hesaplanmistir. Her dogru
cevap icin bir; yanls, bos ve birden ¢ok cevaba da sifir puan olacak sekilde puanlama yapilarak test
puanlari elde edilmistir. Ogrencilerin testten aldiklari puanlar biyilkten kiigiige dogru
siralanmigstir. %27’lik Gst ve alt grup icin her bir soru icin madde gi¢lik ve madde ayirt edicilik dizeyleri
hesaplanmistir. On uygulama sonucunda yedi sorunun giigliik ve ayirt edicilik yeterligine sahip olmadig
belirlenmis ve bu sorular testten ¢ikarilarak 32 sorudan olusan testin son bigimine ulasiimistir.

Madde gliglik indeksi (pj), testte yer alan her bir maddenin dogru cevaplanma yizdesini
gostermektedir. Dogru cevaplarin sayisinin, testi alan tim bireylerin sayisina bolinmesiyle elde edilir.
Madde giiclik indeksi 0.00 ile 1.00 arasinda degerler alir. Madde giiclik indeksinin 0.00’a yaklasmasi
maddenin zorlastigl, 1.00’e yaklasmasi maddenin kolaylastigi seklinde yorumlanir. Madde gugliik
indeksinin 0,40 ile 0,60 arasinda olmasi ise maddenin orta giicliikte oldugunu gésterir (Ozgelik, 1997, s.
123). Sorularin orta gligliikte olmasi guvenirligi arttirici rol oynadigindan, nihai test icin daha ¢ok orta
guclukteki sorularin segilmesi gerekir (Gelbal, 2013, s. 137; Tekin, 2000, s. 240). Bu baglamda teste
alinacak maddelerin giiglik indeksi 0,50 dolaylarinda toplanmak Uzere 0,20 ile 0,80 arasinda olmasina
calisilir (Ozgelik, 1981, s. 156). Baska bir ifadeyle &grenci basarisinin belirlenmesi amaciyla gelistirilen bir
testin maddelerinin bazilarinin kolay, bazilarinin zor ve g¢ogunlugunun orta glicliikte olmasi gerekir
(Atilgan, Kan & Dogan, 2011, s. 324).

Madde ayirt edicilik indeksi (rjx) ise maddenin bilen 6grencilerle bilmeyen 6grencileri birbirinden
ayirabilme derecesini ve maddenin iyi calisip ¢alismadigini géstermektedir. Bu indeks -1.00 ile +1.00
arasinda degerler alir. Ancak negatif ayirt edicilik maddenin 6nemli bir kusuru oldugunu gosterir ve
negatif ayirt edicilige sahip olan maddeler teste alinmaz. Buna goére ayirt ediciligi 0,30 ve daha blyik
olan maddeler teste aynen konulabilir, 0,20 ile 0,29 arasinda olan maddeler diizeltilerek teste
konulabilir, 0,19 ve daha kiiglk olanlar ise teste konulmaz (Turgut & Baykul, 2010, s. 229; Tekin, 2000, s.
249). Basari Testi madde analizi sonuglari Tablo 3’te sunulmustur.
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Tablo 3.
On Uygulama Sonrasi Basari Testi Madde Analizi Istatistikleri
Madde Madde Giigliik indeksi (p) Madde Ayirt Edicilik Indeksi (r)
1 0,78 0,37
2 0,37 0,42
3 0,73 0,31
4 0,59 0,37
5 0,69 0,38
6 0,73 0,50
7 0,78 0,38
8 0,53 0,37
9 0,53 0,37
10 0,69 0,58
11 0,65 0,50
12 0,47 0,40
13 0,46 0,50
14 0,56 0,27
15 0,46 0,42
16 0,66 0,48
17 0,61 0,52
18 0,45 0,44
19 0,69 0,46
20 0,46 0,54
21 0,44 0,54
22 0,65 0,69
23 0,59 0,48
24 0,60 0,42
25 0,43 0,21
26 0,63 0,58
27 0,76 0,40
28 0,65 0,65
29 0,62 0,58
30 0,61 0,52
31 0,34 0,33
32 0,42 0,25

Bu teste konulacak maddelerin se¢imi yapilirken madde ayirt edicilik indeksleri 0,30 ve lizerinde olan
29 madde herhangi bir degisiklik yapilmadan teste dahil edilmistir. Madde ayirt ediciligi 0,20 ile 0,29
arasinda olan maddeler (14., 25. ve 32. maddeler) ise kapsam gegerliginin bozulmamasi i¢in soru kahplari
ve siklari diizeltilerek teste alinmistir. Ornegin 14. soru kalibi “Isik kirliligini 6nlemek icin alinmasi
gereken tedbirlerle ilgili olarak verilenlerden hangisi ihtiya¢ duyulmayan bir uygulamadir?” seklinde iken
“Isik kirliligi probleminin ¢6ziimiine yonelik verilen asagidaki ifadelerden hangisi ya da hangileri
yvanhstir?” olarak degistirilmistir.

Elde edilen veriler dogrultusunda test sorulari bilgi, kavrama ve uygulama diizeyinde sorular icerecek
sekilde 32 sorudan olusan testin son bigimine ulasiimistir. Testin 6n uygulama sonucu Cronbach Alpha
givenirlik katsayisi a = 0, 81 olarak hesaplanmistir. KMO degeri ise 0,76 olarak bulunmustur.
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Bilimsel siire¢ becerileri 6l¢egi: Arastirmada ilkokul 6grencilerinin bilimsel sireg becerilerini 6lgmek
tizere Bilimsel Siire¢ Becerileri Olgegi kullanilmistir. Padilla, Cronin ve Twiest (1985) tarafindan
gelistirilen Bilimsel Sire¢ Becerileri Olgegi'nin Tirkceye uyarlamasi Aydogdu ve Karakus (2015)
tarafindan yapilmis olup, Cronbach Alpha givenirlik katsayisi 0.83, ortalama gli¢ligl ise 0.55 olarak
bulunmustur. Adi gegen olgegin birgok arastirmaci tarafindan kullanilan, gecgerlik ve glvenirligi test
edilmis bir olcek olmasi sebebiyle bu arastirmada yeniden gegerlik ve givenirlik analizine
basvurulmamistir. Olcekte gézlem, siniflama, c¢ikarim yapma, &lgme, tahmin ve iletisim kurma
becerilerine yonelik toplam alti faktor altinda 31 madde bulunmaktadir.

Veri Toplama Siireci

Arastirma, ilkokul 4. Sinif Fen Bilimleri Dersi Ogretim Programinin 4. Unitesi olan “Isik ve Ses” iinitesi
kapsaminda gerceklestirilmistir. Bu Gniteden onceki Unite olan “Kuvvet ve Hareket” Unitesinin 6gretimi
siiresince uygulama oncesinde toplanmasi gereken veriler elde edilmistir. Ogrencilerin bilim defteri
kullanimina iliskin deneyim sahibi olmalari icin “Kuvvet ve Hareket” (initesi kapsaminda iki hafta boyunca
o6n uygulama yapilmistir. Yine bu slrecte hem deney hem de kontrol grubunda basari testi ve bilimsel
siireg becerileri 6lgegi ontest olarak uygulanmistir.

Boylece 6gretim uygulamasina gecilmis, haftada l¢ ders saati ve sekiz hafta siireli olmak Uzere
toplam 24 ders saati bilim defterlerinin kullanimina iliskin dgretim uygulamasi yapilmistir. Ogretim
uygulamasi 11 Subat - 1 Nisan 2015 tarihleri arasinda gergeklestirilmistir. Uygulamanin bitiminde
baslangicta uygulanan basari testi ve bilimsel slire¢ becerileri 6lcegi her iki gruba sontest olarak yeniden
uygulanmistir. Sontestlerin uygulanmasindan 24 giin sonra 06grencilerin lniteye iliskin kalicilk
diizeylerini 6lgmek lizere basari testi tekrar uygulanmistir.

Deney grubunda bilim defterleri kullanilarak gergeklestirilen uygulama sirecinde, arastirmaci
tarafindan “Isik ve Ses” Unitesi icin hazirlanan etkinlik planlari kullaniimistir. Uygulama arastirmaci
tarafindan gergeklestirilmistir. Kontrol grubunda ise dersler ders kitabinda yer alan etkinlikler temel
alinarak islenmistir. Bu kapsamda kontrol grubunda kitapta yer alan bilgileri okuma, ¢alisma kitabindaki
etkinlikleri yapma, bilgisayar kullanarak 6gretmen tarafindan gesitli sunular yapma, deney yapma,
kitapta yer alan bilgileri deftere yazma ve degisik sorular ¢ézme gibi etkinlikler yapilarak dersler
islenmistir. Deney ve kontrol gruplarinda sontestlerin uygulamasinin es zamanli olarak
gerceklestirilebilmesi icin konular her iki grupta da ayni siire zarfinda islenmistir.

Bilim defteri uygulamasi 6grenci merkezli, 6grencilerin birbirlerine sorular sorabilmelerini,
arastirmalarina iliskin fikir alis verisinde bulunabilmelerini, birbirleriyle iletisim kurabilmelerini ve
ishirligine dayali olarak galisabilmelerini gerektiren bir uygulama olmasi nedeniyle doérder kisilik gruplar
olusturulmus, gruplarin olusturulmasinda égrencilerin istekleri géz dniine alinmistir. Ogrencilerin grup
halinde calismalarina olanak saglamak amaciyla sinifta fiziksel dizenlemeler yapilmis, siralar kiime
diizenine gore yerlestirilmis ve Unite boyunca gruplar ¢alismalarini bu sekilde strdlirmustdr.

Veri Analizi

Uygulama sonrasinda elde edilen verilerin ¢6ziimlenmesi SPSS 22 paket programi kullanilarak
gerceklestirilmistir. Basari testine iliskin 6n uygulama yapilmis olup, givenirliklerinin hesaplanabilmesi
icin Cronbach Alpha glivenirlik katsayisi yontemi kullanilmistir. Deney ve kontrol gruplarinin 6ntest,
sontest ve kalicilik testi puanlari elde edildikten sonra, gruplarin ortalama puanlari ile betimsel istatistik
degerleri hesaplanmistir. Elde edilen verilerin normal dagilip dagilmadigini incelemek icin Shapiro-Wilk
normallik testi, basiklik ve carpiklik katsayilari incelenmistir. Bu incelemeler sonucu verilerin normal
dagilim gostermedigi tespit edilmis ve 6grencilerin basari testi, bilimsel slire¢ becerileri dlgegi ve kalicilik
diizeyleri 6ntest-sontest sonuglarinin istatistiksel olarak anlamh seviyede farkllasip farklilasmadiginin
belirlenebilmesi icin parametrik olmayan testler uygulanmistir. Parametrik olmayan testler; érneklem
sayisinin 30°dan az oldugu, verilerin dagiliminin normallik varsayimini karsilamadigi veya varyanslarin
heterojen bir yapida oldugu durumlarda uygulanir (Ak, 2006, s. 73; Altunisik, 2010, 168; Blyukoztirk,
Cokluk & Koklu, 2014, s. 63; Ural & Kilig, 2006, s. 83).
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Verilerin analizinde non-parametrik testlerden iliskili drneklemler i¢in Wilcoxon, iliskisiz 6rneklemler
icin ise Mann-Whitney U testleri uygulanmistir. Arastirmada istatistiksel anlamlilik duzeyi 0.05 olarak
kabul edilmistir.

Bulgular

Bu arastirmanin temel amaci, “ilkokul 4. sinif Fen Bilimleri dersinde bilim defteri tutmanin
ogrencilerin akademik basarilari, bilimsel siire¢ becerileri ve kalicihk dizeyleri (izerine -etkisini
belirlemektir” seklinde ifade edilmistir. Bu temel amaca bagh olarak belirlenen alt amaglara ulagilmaya
¢alisiimig, her bir alt amaca iligkin bulgular sirasiyla asagida verilmistir.

Birinci alt amaca iliskin bulgular

Arastirmanin birinci alt amaci “Fen Bilimleri dersinde bilim defteri tutmanin 6grencilerin akademik
basarilari Gizerine anlamli bir etkisi var midir?” seklinde ifade edilmistir.

Deneysel siire¢ kapsaminda bilim defteri kullanimiyla gercgeklestirilen 6grenme-6gretme siireglerinin
ogrencilerin akademik basarilarina etkisini belirlemek amaciyla basari testi kullaniimistir. Basari testi
verilerinin normal dagihp dagiimadigi Shapiro-Wilk normallik testi ile carpiklik ve basiklik degerlerine
bakilarak incelenmistir. Deney ve kontrol gruplarinin basari testi puanlarina ait normallik testi degerleri
Tablo 4’te sunulmustur.

Tablo 4.
Deney ve Kontrol Gruplarinin Basari Testi Puanlarina Ait Normallik Testi Degerleri

Gruplar  Basari Testi Shapiro-Wilk
sd p Carpikhk Basiklik
Kontrol  Ontest 18 ,64 ,27 -,94
Sontest 18 ,27 -,59 -,26
Deney Ontest 20 ,29 -,43 -,76
Sontest 20 ,01 -1,24 1,18

Tablo 4 incelendiginde basari testinden elde edilen puanlarin bagimli degiskende etkisi arastirilan
faktérin her bir diizeyinde normallik sartlarini saglamamasi verilerin istatistiksel ¢ozimlemesinde
parametrik olmayan testlerden yararlanilabilecegini gostermektedir.

“Isik ve Ses” (nitesine iliskin olarak hazirlanan ve ontest-sontest olarak uygulanan basari testi
verilerine iliskin betimsel istatistikler Tablo 5’te sunulmustur.

Tablo 5.
Deney ve Kontrol Gruplarinin Basari Testi Puanlarina Ait Betimsel istatistikler
Gruplar Denek Ontest Aritmetik Sontest Aritmetik  Ontest Standart  Sontest Standart
Sayisi (n)  Ortalama (X) Ortalama (X) Sapma (SS) Sapma (SS)
Kontrol 18 16,11 22,00 5,47 4,94
Deney 20 17,50 25,95 6,84 4,01

*Testten maksimum 32 puan alinabilir.

Tablo 5’te yer alan gruplarin basari testi 6ntest puanlarinin ortalamalarina bakildiginda deney grubu
lehine 1,39 puanlik bir fark oldugu; gruplarin basari testi sontest puanlarinin ortalamalarina bakildiginda
ise yine deney grubu lehine 3,95 puanlik fark oldugu gortlmektedir. Gruplarin basari testi sontest puan
ortalamalarinin arasinda istatistiksel olarak anlaml bir farkhlik olup olmadigini sinamak amaciyla iliskisiz
orneklemler icin Mann-Whitney U testi kullaniimistir. Bu analiz sonuglari Tablo 6’da sunulmustur.
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Tablo 6.
Deney ve Kontrol Gruplarinin Basari Testi Puanlarina Ait Mann-Whitney U Testi Sonuglari

Gruplar N Sira Ortalamasi Sira Toplami Mann-Whitney U  Asymp. Sig.

8 (2-tailed)
asarl Kontrol 18 14,40 260,00
Testi
Sontest Deney 20 24,05 481,00
Toplam 38 89,00 ,00

Tablo 6’daki analiz sonuglari incelendiginde, deney ve kontrol gruplarinin basari testi sontest
puanlarinin istatistiksel olarak anlamli bir farklilik gosterdigi gériilmektedir (U=89,00; p=0,00; p<0,05).
Gruplarin sira ortalamalari ve toplamlari dikkate alindiginda, bu boyutlardaki farkliligin deney grubunun
lehine oldugu anlasiimaktadir.

Ogrencilerin basari testinden aldiklari dntest-sontest puanlarina ait Wilcoxon testi sonuglari Tablo
7’degosterilmistir.

Tablo 7.
Deney ve Kontrol Gruplarinin Basari Testi Puanlarina Ait Wilcoxon Testi Sonuglari

Gruplar N Sira Ortalamasi  Sira Toplami z Asymp. Sig.
(2-tailed)
Negatif Sira 22 2,75 5,50
Ontest-  Pozitif Sira 16° 10,34 165,50
Kontrol
Basari Sontest  Esit Sira 0°
Testi Toplam 18 -3,49 ,00
Negatif Sira 0° 0,00 0,00
Ontest-  Pozitif Sira 19° 10,00 190,00
Deney .
Sontest  Esit Sira 1€
Toplam 20 -3,83 ,00

a. sontest<dntest
b. sontest>0ntest
c. sontest = Ontest

Basari testi puanlarina iliskin Wilcoxon testi sonuglari incelendiginde, hem kontrol grubu oéntest-
sontest sonuglari arasinda (p=0,00) hem de deney grubu Ontest-sontest sonuglari arasinda anlamli bir
farkhhk gorialmektedir (p=0,00). Tabloda verilen sira ortalamalarina gére, hem deney hem de kontrol
grubu 6grencilerinin sontest puanlari dntest puanlarindan yiksek ¢ikmistir. Bu sonug, her iki gruptaki
ogrencilerin akademik basarilarinin olumlu yénde ilerleme gosterdigi seklinde yorumlanabilir.

ikinci alt amaca iliskin bulgular

Arastirmanin ikinci alt amaci “Fen Bilimleri dersinde bilim defteri tutmanin 6grencilerin bilimsel slireg
becerileri Gzerine anlamli bir etkisi var midir?” seklinde ifade edilmistir.

Deneysel siire¢ kapsaminda bilim defteri kullanimiyla gergeklestirilen 6grenme-6gretme sireglerinin
o6grencilerin bilimsel slre¢ becerilerine etkisini belirlemek (zere bilimsel siire¢c becerileri 6lcegi
uygulanmistir. Bilimsel sire¢ becerileri 6lgegi verilerinin normal dagilip dagilmadigi Shapiro-Wilk
normallik testi ile carpiklik ve basiklik degerlerine bakilarak incelenmistir. Deney ve kontrol gruplarinin
bilimsel siireg becerileri 6lgegi puanlarina ait normallik testi degerleri Tablo 8’de sunulmustur.
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Tablo 8.
Deney ve Kontrol Gruplarinin Bilimsel Siire¢ Becerileri Olcedi Puanlarina Ait Normallik Testi Dederleri
Gruplar  Bilimsel Siireg Shapiro-Wilk

Becerileri Olgegi

sd p Carpiklik Basiklik

Kontrol ~ Ontest 18 23 -51 .71

Sontest 18 ,00 -1,35 1,35
Deney Ontest 20 21 -,45 -,97

Sontest 20 ,00 -1,21 42

Tablo 8 incelendiginde bilimsel siire¢ becerileri 6lgeginden elde edilen puanlarin bagiml degiskende
etkisi arastirilan faktérin her bir dizeyinde normallik sartlarini saglamamasi verilerin istatistiksel
¢6zimlemesinde parametrik olmayan testlerden yararlanilabilecegini gostermektedir.

Ontest-sontest olarak uygulanan bilimsel siire¢ becerileri 6lgeginden elde edilen verilere iliskin
betimsel istatistikler Tablo 9’da verilmistir.

Tablo 9.
Deney ve Kontrol Gruplarinin Bilimsel Siire¢ Becerileri Olcedi Puanlarina Ait Betimsel istatistikler
Gruplar Denek Sayisi Ontest Aritmetik  Sontest Aritmetik  Ontest Sontest
(n) Ortalama (X) Ortalama (X) Standart Standart
Sapma (SS) Sapma (SS)
Kontrol 18 20,00 21,05 4,33 5,67
Deney 20 21,55 25,40 6,18 4,33

*Testten maksimum 31 puan alinabilir.

Tablo 9’da yer alan gruplarin bilimsel siire¢ becerileri Olcegi ontest puanlarinin ortalamalarina
bakildiginda deney grubu lehine 1,55 puanlik bir fark oldugu; gruplarin bilimsel siire¢ becerileri 6lgegi
sontest puanlarinin ortalamalarina bakildiginda ise yine deney grubu lehine 4,35 puanlik fark oldugu
gorulmektedir. Gruplarin bilimsel siireg becerileri 6lgegi 6ntest-sontest puanlarinin ortalamalari arasinda
istatistiksel olarak anlaml bir farklilik olup olmadigini sinamak amaciyla iliskisiz 6rneklemler igcin Mann-
Whitney U testi uygulanmistir. Bu analiz sonuglari Tablo 10’da sunulmustur.

Tablo 10.
Deney ve Kontrol Gruplarinin Bilimsel Siire¢ Becerileri Olcedi Puanlarina Ait Mann-Whitney U Testi
Sonuglari

Gruplar N Sira Ortalamasi  Sira Toplami1  Mann-Whitney U  Asymp. Sig.

cmeel (2-tailed)
uree Kontrol 18 13,89 250,00
Becerileri
Olgegi Sontest  Deney 20 24,55 491,00
Toplam 38 79,00 ,00

Tablo 10’daki analiz sonuglari incelendiginde, deney ve kontrol gruplari arasinda bilimsel siireg
becerileri sontest puanlarinin istatistiksel olarak anlamh bir farkhhk gosterdigi goriilmektedir (U=79,00;
p=0,00; p<0,05). Gruplarin sira ortalamalari ve toplamlari dikkate alindiginda, bu boyutlardaki farkhihgin
deney grubunun lehine oldugu anlasiimaktadir. Sira ortalamasi degerlerine bakildiginda deney
gurubunun (sira ort. deney-son=24,55) kontrol grubuna (sira ort. kontrol-son=13,89) gore daha yiiksek
bilimsel slire¢ becerileri dlizeyine sahip oldugu gorilmektedir.
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Ogrencilerin bilimsel siire¢ becerileri dlgeginden aldiklari 8ntest-sontest puanlarina ait Wilcoxon testi
sonuglari Tablo 11’de sunulmustur.

Tablo 11.
Bilimsel Siire¢ Becerileri Olcedine Puanlarina Ait Wilcoxon Testi Sonuglari
Gruplar N Sira Sira Z  Asymp. Sig.
Ortalamasi Toplami (2-tailed)
Negatif Sira 52 8,10 40,50
Bilimsel Ontest-  Pozitif Sira 12° 9,38 112,50
.. Kontrol )
Siire¢ Sontest  Esit Sira 1°
Becerileri Toplam 18 1,71 08
Olgegi Negatif Sira 32 6,50 19,50
Ontest-  Pozitif Sira 16° 10,66 170,50
Deney .
Sontest  Esit Sira 1¢
Toplam 20 -3,04 ,00

a. sontest<ontest
b. sontest>6ntest
c. sontest = Ontest

Bilimsel slire¢ becerileri Olgegi puanlarina iliskin Wilcoxon testi sonuglari incelendiginde, kontrol
grubu ontest-sontest sonugclari arasinda anlamh bir farklilik olmamakla birlikte (p=0,08), deney grubu
Ontest-sontest sonuglari arasinda ise anlamli bir farklilik goriilmektedir (p=0,00). Tabloda sunulan sira
ortalamalarina gore, deney grubu 6grencilerinin sontest puanlari (sira ort. deney-son=10,66) ontest
puanlarindan (sira ort. deney-6n=6,50) yiksek ¢ikmistir. Bu sonug, deney grubu 6grencilerinin bilimsel
sureg becerileri dlizeylerinin olumlu yonde ilerleme gostermesi seklinde yorumlanabilir.

Ugiincii alt amaca iliskin bulgular

Arastirmanin Gglncl alt amaci “Fen Bilimleri dersinde bilim defteri tutmanin 6grencilerin kahcilik
diizeyleri Gzerine anlamli bir etkisi var midir?” seklinde ifade edilmistir.

Deneysel siire¢ kapsaminda bilim defteri kullanimiyla gerceklestirilen 6grenme-6gretme siireglerinin
ogrencilerin kalicilik diizeylerine etkisini belirlemek Gzere basari testi, sontestin uygulanmasindan 24 giin
sonra deney ve kontrol grubundaki &grencilere uygulanmistir. Elde edilen verilere iliskin betimsel
istatistikler Tablo 12’de sunulmustur.

Tablo 12.

Deney ve Kontrol Gruplarinin Fen Bilimleri Dersi KalicilikDiizeylerine Ait Betimsel Istatistikler
Gruplar Denek Sayisi (n) Avritmetik Ortalama (X) Standart Sapma (SS)
Kontrol 18 21,94 6,18
Deney 20 25,75 4,84

*Testten maksimum 32 puan alinabilir.

Tablo 12’de yer alan gruplarin kalicilik diizeyine ait puan ortalamalarina bakildiginda deney grubu
lehine 3,81 puanlik bir fark oldugu goriilmektedir. Gruplarin kahcilik diizeylerine ait puan ortalamalari
arasinda istatistiksel olarak anlamli bir farklilik olup olmadigini sinamak amaciyla iliskisiz 6rneklemler igin
Mann-Whitney U testi kullaniimistir. Bu analiz sonuglari Tablo 13’te sunulmustur.
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Tablo 13.
Deney ve Kontrol Gruplarinin Kalicilik Diizeylerine Ait Mann-Whitney U Testi Sonuglari

Gruplar N Sira Ortalamast  Sira Toplamu Mann-Whitney U Asymp. Sig.

Hatirlama (2-tailed)
Diizeyleri Kontrol 18 15,06 271,00

Deney 20 23,50 470,00

Toplam 38 100,0 01

Tablo 13’teki hatirlama diizeyi puanlarina gére p degeri (0,01) 0,05’ten kiigik oldugundan anlamli bir
fark vardir. Yani, kontrol ve deney gruplarindaki 6grencilerin hatirlama diizeyleri arasinda anlamli bir fark
bulunmustur (U=100,00; p=0,01; p<0,05). Sonug olarak, sira ortalamasi degerlerine bakildiginda ise
deney grubunun (sira ort. deney=23,50) kontrol grubuna (sira ort. kontrol=15,06) gore daha yiiksek
hatirlama diizeyine sahip oldugu gorilmektedir.

Arastirmada elde edilen bulgular, bilim defteri uygulamasinin 6grencilerin akademik basarilarini
arttirmasi, bilimsel siire¢ becerilerini gelistirmesi ve 6grendikleri bilgilerin kalici olmasini saglamasi
bakimindan etkili oldugunu ortaya koymustur.

Tartisma ve Sonug

ilkokul Fen Bilimleri dersinde bilim defteri uygulamasinin égrencilerin akademik basarilari, bilimsel
siire¢ becerileri ve hatirlama dizeyleri Uzerine etkisini belirlemek amaciyla gergeklestirilen bu
arastirmada yari deneysel desen kullaniimistir. Arastirmada uygulamanin baslamasindan 6nce, basari
testi ve bilimsel siire¢ becerileri 6lgegi ontest olarak uygulanmistir. Ardindan “Isik ve Ses” linitesi sekiz
hafta sliresince deney grubunda bilim defteri uygulamasi ile islenmis, kontrol grubunda ise bu
uygulamaya yer verilmemistir. Denel islemin bitiminde basari testi ve bilimsel siire¢ becerileri 6lgegi
sontest olarak uygulanmistir. Denel islemin tamamlanmasindan 24 gilin sonra ise, 6grencilerin kalicihk
diizeylerini 6lgmek amaciyla basari testi tekrar uygulanmistir.

Yapilan analizler sonucunda Fen Bilimleri dersinde, bilim defteri tutmanin deney ve kontrol grubu
ogrencilerinin akademik basarilari arasinda deney grubu lehine anlamli bir fark oldugu tespit edilmistir.
Bir baska ifadeyle, bilim defteri uygulamasi, 6grencilerin Fen Bilimleri dersindeki akademik basarilarini
artirmada etkili olmustur. Deluca (2011), Klentschy, Garrison ve Amaral (1999) ve Ruiz-Primo, Li ve
Shavelson (2002) tarafindan yapilan arastirmalarda da bilim defteri uygulamasinin 6grencilerin basarisini
arttirdigi sonuglarina varilmistir. Bu sonuglar mevcut arastirma sonuglarini destekler niteliktedir. Ancak
GUl'iin (2012) sekizinci sinif 6grencileri lizerinde yaptigl arastirmada deney grubunun basari puanlarinin
daha yiksek olmasina karsin kontrol grubuyla basari diizeyi agisindan anlamli bir fark bulunamamustir.
Bu farkh sonucun, Gul'in (2012) uygulama sirecinin bes hafta olmasindan ve bilim defterlerinin fen
o6gretiminin farkli asamalarindaki kullanimindan kaynaklandigi dasiinilebilir.

Analizler dogrultusunda Fen Bilimleri dersinde, deney grubu ile kontrol grubundaki 6grencilerin
bilimsel siire¢ becerileri arasinda deney grubu lehine anlaml bir fark oldugu gorilmiustir. Arastirma
sonucunda “bilim defteri tutmanin 6grencilerin bilimsel stireg becerilerini gelistirdigi”ne yonelik sonuglar
ile Gilbert ve Kotelman’in (2005) ilkokul 6grencileri tGzerinde yaptiklari arastirmada ortaya ¢ikan “bilim
defterlerinin; sonug ¢ikarma ve ¢ikarim yapma becerilerinin kazandirilmasinda etkili oldugu” sonucu
ortlismektedir. Yine bu arastirma sonucu Caliskan (2014), Villanueva ve Webb (2008), Reid-Griffin,
Nesbit, ve Rogers (2005) tarafindan yapilan ¢alismalarin sonuglariyla uyumludur. Bu galismalara kisaca
bakildiginda, Caliskan (2014) 6gretmen adaylari lizerinde yaptigi arastirmada bilim defterlerinin bilimsel
siire¢ becerilerini gelistirdigini; Villanueva ve Webb (2008) calismalarinda bilim defteri kullaniminin
altinci sinif 6grencilerinin arastirma becerilerini gelistirdigini tespit etmislerdir. Reid-Griffin, Nesbit ve
Rogers (2005) tarafindan ilkokul bir, lig, dort ve besinci sinif 6grencileri tGzerinde yuritilen galismada
bilim defteri tutmanin bilimsel disiinmeyi tesvik ettigi sonucuna ulasilmistir. Bu sonuglarin ortaya
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¢ikmasinda bilim defterlerinin bilimsel siire¢ becerilerini kullanma {zerine yapilandiriimasinin etkili
oldugu duslndulebilir.

Arastirma sonucunda, deney grubu ile kontrol grubundaki 6grencilerin kalicilik dizeyleri arasinda
deney grubu lehine anlamli bir fark oldugu gorilmdistir. Bir baska ifadeyle, bilim defteri uygulamasi,
ogrencilerin kalicihk diizeylerini artirmada etkili olmustur. Bu sonug¢ Caliskan’in  (2014) 6gretmen
adaylarn (zerinde yaptigl arastirmada ulasilan “bilim defterlerine dayali 6gretim uygulamasinin
ogrenilenlerin kalicilligini saglayan bir 6gretim modeli oldugu” sonucu ile 6rtiismektedir. Ancak Gil’iin
(2012) sekizinci sinif 6grencileri lzerinde yaptigl arastirmada deney grubunun kalicilik testi basari
puanlari daha yliksek olmasina karsin gruplar arasinda anlamh bir fark bulunamamasi bu aragtirmanin
sonucuyla gelismektedir.

Bu arastirmada elde edilen sonuglar, bilim defteri uygulamasinin 6grencilerin akademik basarilarini
artirdigini ve bilimsel siireg becerilerini gelistirdigini gdstermistir. Ayrica arastirma sonuglari, bilim defteri
uygulamasinin 6grencilerin 6grendikleri bilgilerin kalici olmasini saglama bakimindan etkili oldugunu
ortaya koymustur. Bu dogrultuda ilkokulda Fen Bilimleri derslerinde; 6grencilerin akademik basarilarini,
bilimsel sureg becerilerini gelistirmelerinde ve 6grenilen bilgilerin kalciligini saglamak tzere bilim defteri
kullanma yoluna gidilebilir. Arastirma sonuglar dogrultusundaki diger oneriler asagidaki sekilde
siralanabilir:

o Ogretme-dgrenme siirecinde bilim defterlerinin kullanimina yénelik nitel arastirmalar
desenlenebilir.

e Farkli sinif diizeylerinde bilim defterlerinden yararlanilarak yapilan 6gretimin 6grencilerin
akademik basarilari, bilimsel siireg becerileri ve kalicilik diizeyleri Gzerine etkisi arastirilabilir.

e Bu arastirma “Isik ve Ses” Unitesi ile sinirlandiriimistir. Benzer sekilde farkli fen bilimleri dersi
Uniteleri Gizerinde de yapilabilir.

e Hizmet ici egitim programlari yardimiyla bilim defterlerinin kullanimi 6gretmenlere tanitilarak
o6gretmenlerin bu yaklasimi derslerde kullanmalari tesvik edilebilir.

e Ogretmen kilavuz kitaplarinda ve kaynak kitaplarda bilim defterlerine yer verilebilir.

e Bilim defteri kullanimina iliskin etkinlik materyalleri gelistirilerek fen bilimleri 6gretim
programina dahil edilebilir.
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