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Abstract
This study was conducted to investigate how keeping a Science Diary in the Elementary Science and Technology class affect
the academic achievement and the attitude towards Science and Technology class. In addition, the relationship between the learning
styles and achievements of the experimental group students was examined in the study and it was investigated for which learning
styles the practice is more suitable among the students. The sample of the research is composed of the sixth grade students who study
at a state elementary school in Sakarya province. The experimental group students were asked to keep Science Diary for three units
in an education term. The data obtained from the study showed that the activity of keeping a Science Diary which gave chance to
repeat the topics by writing down increased students' academic achievements. It was seen that achievements of the students whose
dominant learning styles were Tactual/Kinesthetic increased more.It was also concluded that the practice changed the experimental
group students' attitudes positively.
Keywords: Science Diary, Learning Styles, Science and Technology Class Attitude, Academic Achievement.

INTRODUCTION

Depending upon the developments in science and technology, the expectations from the education
process have changed. With the excessive increase in knowledge, it is inevitable that every individual cannot
acquire all the information. However, learning how to access information and how to learn play an
important role in terms of being able to use the information in daily life and produce information later. It is
one of the most important duties of the education process to ensure the efficient learning of individuals.
Moreover, individuals are responsible for their own learning and their participation to learning depends on
how much and to what extent they know about and can apply their own learning strategies and (Tay, 2005).
Weinstein and Mayer (1986) emphasized that it is compulsory to teach students how to learn, remember,
think and learn on their own. They therefore can become more sufficient for organizing and processing the
constantly-accumulating knowledge and making it part of their own thinking styles. To this end, students
have to “learn how to learn” in the first place. In other words, they have to be aware of how they learn and
how information becomes permanent in their mind, and they should perform the act of learning through
proper activities. In the learning-teaching process, one of the duties of teachers is to guide students and
provide them with proper activities for creating this awareness. Learning can only be performed by learner.
No matter how interesting the taught topic is or how differently it is taught, it is apparent that neither
teachers nor parents can help students learn something as long as they are not engaged in the learning
process by performing a mental activity for making the topic meaningful for themselves. According to the
constructivist approach, information is constructed in student's mind by individual differences in such a
manner that it is affected by their preliminary learning ideographically. Learning is realized when students
can achieve conceptual understanding (Ozden, 2005). It is necessary that the learning-teaching process is
organized in the diversity that addresses students with different types of intelligence and learning styles,
students are made apprehend the topics this way and should construct the information in their minds
through their own activities outside school (Ozer, 1998; Agikgoz, 2005; inDikbas and KafHasirci, 2007). Based
on these all, it is obvious that learning activities need to be organized according to individual differences.
Efficient learning can be ensured by applying educational programs prepared in accordance with
individual's learning style(s). It should be noted that individuals with different learning styles rather than a
single one may be present in any class environment (Peker et al., 2004). According to Brownfield (1993),
having information on learning styles helps teachers to understand individual differences between students
and its importance (inBesoluk and Onder, 2010).With the arrangement of educational environments in
accordance with students' learning styles, the achievement of students and the system increases, the material
losses due to student failure, students' confidence is enhanced, the flexibility in the education develops and
education's conformity to the student level is ensured (Ekici, 2003).
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Students' achievements depend mainly on being aware of their own learning styles and directing
their own learning processes. In this case, students should be aware of and use their learning strategies and
styles efficiently. Another individual learning technique of students is writing. Writing is a valuable learning
mechanism which we can use for explaining our individual ideas on a subject, refining and organizing our
ideas about that subject and which helps us explore our thoughts, which we are or our dreams in depth
(Graham, 2008). In addition, it is an important learning product that facilitates students to relate their
preliminary knowledge to new information and express them in their own way (Borasi& Rose, 1989); that
reflects students' own mental and emotional worlds along with the learned information and skills (Yildirim,
Doganay, &Ttirkoglu, 2009).What is intended with writing for learning purposes is not that students write
down what they read or teacher tells them but they write to express the knowledge they created
ideographically (Yildiz, 2012). Previous research (Klein 1999; Dogan and Cavus 2008; Yildiz and Biiytikkasap
2011) showed that writing activities (letter, summary, diary, poster, articles, etc.) facilitate students to
organize the pieces of information and put them in order and express them with their own sentences, build
new knowledge and therefore establish better communications with others. From this point of view, the
research was conducted to reveal the importance of writing, which is an individual technique of learning, in
learning and the students were asked to keep a Science diary within the scope. The students blended what
they learned in the Science class with their own lives and emotional worlds and recorded them on their
Science diaries with their own expressions. Keeping a Science diary is important in that it is an activity in
which students realize their cognitive and affective learning. The elementary sixth-grade students were
asked to keep Science diaries for this research, and the effects keeping diary on students' academic
achievements and attitudes towards the class were investigated. To this end, it is sought for answer to the
following questions. Here are the subproblems of the research:

1. Is there a significant difference between the achievement scores of the experimental group
students who kept Science diaries and the control group students who did not obtained from the “Science
and Technology Achievement Posttest”?

2. Is there a significant difference between Science and Technology class attitudes of experimental
and control group students at the end of the study?

3. Is there a significant relationship between the learning styles of the students who kept Science
diaries and their Science and Technology class achievements?

4. What are students' opinions on the practice?

METHOD

The research was conducted in the experimental design with pretest-posttest control group to
investigate how keeping a Science diary for the Science and Technology class affects academic achievement
and Science and Technology class attitude. In experimental research, the independent variable is
manipulated by the researcher and measures obtained from the independent variable under at least two
conditions are compared (Biiyiikozturk, 2008). Before commencing the research, the “Science and
Technology Achievement Pretest” was applied to all of the students participating to the research as a pretest
to identify if the experimental and control groups are equals in terms of achievement. In addition, the year-
end achievement scores of the fifth-grade Science and Technology of the experimental and control group
students were supplied by the school management. Performing an independent sample t-test analysis over
the average of these scores, the equality of the classes was investigated again. Later, the experimental group
students were asked to write down what they learned with their own statements after they listened to the
teacher for an education term and write down the events which affected them at the class and their emotions
as a diary that day. It was checked whether students were keeping diary and how they were keeping it, and
they were informed again in case of wrong practices when necessary. After the practice was completed, the
“Science and Technology Achievement Posttest” (STAT) was applied to understand whether there is a
difference between the achievements of the experimental and control groups and the “Science and
Technology Attitude Scale” was applied to measure students' levels of Science and Technology class
attitude. Moreover, the experimental group students were applied with the “Learning Styles Inventory” and
an interview form composed of open-ended questions to take their opinion on the practice.

The experimental research design is summarized in Table 1.
Table 1. Experimental Research Design

Groups Pretest Practice Term Posttest
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Achievement Test A

. . . . . Achievement Test B
Experimental Group Attitude Scale Science Diary Kept An Education Term Attitude Scale
. Achievement Test B
Control Group Achievement Test A - An Education Term Attitude Scale

Attitude Scale

Research Sample

The research was conducted with 54 sixth-grade students (23 females, 31 males) who studied in the
6/A and 6/B branches of a state elementary school in which the researcher worked in the first term of the
2009-2010 academic year. Straws were drawn between the 6/A and 6/B branches to determine the
experimental and control groups. According to the draw, 6/B was determined to be the experimental group,
6/ A to be the control group. The experimental group is represented by 6/B composed of 11 female and 15
male students (total 26 students).

Data Collection Tools

In this study which aims at investigating the effect of keeping a Science diary for the Science and
Technology class on the elementary sixth-grade students' academic achievement:

1. The “Science and Technology Achievement Pretest” composed of the course subjects taught at the
fifth-grade Science and Technology class was used as a data collection tool to measure groups' science
achievements at the beginning of the study.

2. At the end of the study, as another data collection tool, the “Science and Technology Achievement
Posttest” was applied to measure and compare groups' Science achievements.

3. The “Science and Technology Attitude Scale” was used to measure the levels of Science and
Technology class attitude.

4. The “Learning Styles Inventory” was applied to review the relationship between the learning
styles and achievements of the experimental group students.

5. The “Interview Form” prepared by the researcher was used to receive the opinions of the students
on the practice.

Science and Technology Achievement Pretest (Test A)

An achievement pretest composed of the fifth-grade subjects was prepared to understand whether
the research groups were equal in terms of achievement before the study and applied to the students of both
groups. The test is composed of 17 multiple-choice questions. The scope validity of the Science and
Technology Pretest was reviewed by 8 Science and Technology branch students who are working at the
elementary school and two associates. In addition, the KR20 reliability coefficient of the achievement pretest
was calculated to be 0.64. This value shows that the Science and Technology achievement pretest
(Buytikoztiirk, 2008).

Science and Technology Achievement Posttest (Test AB)

The achievement test which covers the units “Reproduction, Growth and Development among
Creatures”, “Force and Motion”, “Granular Structure of Matter” of the second term of the elementary sixth
grade was prepared for measuring the achievements of the experimental and control group students. The
Science and Technology Achievement Posttest is composed of 75 short-answer test items (20 fill-in-the-blank
questions, 10 (Y)-(N) determinative questions, 25 multiple-choice questions, 20 matching questions). While
preparing these test items, the attainments within the “Reproduction, Growth and Development among
Creatures”, “Force and Motion”, “Granular Structure of Matter” units in the Elementary Sixth-Grade Science
and Technology course of the Ministry of National Education. The questions in the Science and Technology
Achievement Posttest were prepared by the researchers using various Science and Technology textbooks
and the question banks on the internet. The test was applied to the seventh-grade students to whom the
subjects were taught in a state elementary school for trial two times with an interval of one month and the
reliability of the achievement test was found to be 0.89 with the test-retest method. The scope validity of the
Science and Technology Posttest was reviewed by 8 Science and Technology branch students who are
working at the elementary school and two associates. The experts reported that the Science and Technology
Achievement test could be used for measuring students' attainments about the “Reproduction, Growth and
Development among Creatures”, “Force and Motion”, “Granular Structure of Matter” units.

Science and Technology Attitude Scale

The attitude scale used in the research was developed by Akinoglu (2001) in 5-point Likert type and
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its reliability was found to be a= 0.89. The attitude scale is composed of 20 statements involving positive and
negative judgments that determine students' attitudes towards the Science and Technology class. The SPSS
software package was utilized for the analysis of the data obtained from the Science and Technology
Attitude Scale. While analyzing the positive statements, the statement “Strongly Agree” was awarded 5
points, the statement “Agree” was awarded 4 points and so on. While analyzing the negative statements, the
statement “Strongly Agree” was awarded 1 points, the statement “Agree” was awarded 2 points and so on.

Learning Styles Inventory

The “Learning Styles Inventory” developed by Ersoy (2003) in the research named the “Examination
of Elementary 6%, 7t and 8th grade Students' Learning Styles According to Their Achievement in the English
Class” was used. The Learning Style Inventory is composed of 23 questions and three different dimensions.
These dimensions are:

1. Visual learning

2. Audial learning

3. Kinesthetic/ Tactual learning

There are 8 items each that measure the Visual and Kinesthetic/Tactual learning styles, and the
number of items that measure the Audial learning style is 7. While calculating the scale reliability,
Cronbach's Alpha reliability coefficients were found to be 0.71, 0.74 and 0.73 for Visual learning style, Audial
learning style and Kinesthetic/ Tactual learning style. Cronbach's Alpha reliability coefficient was found to
be 0.83 for the whole scale.

Interview Form

The “Interview Form” prepared by the researcher to receive the opinions of the students on the
practice is composed of 4 open-ended questions.

1. Did you enjoy keeping a Science Diary?

2. Did keeping diary contribute to your science learning?

3. What are the positive aspects of keeping a Science Diary as far as you are concerned?

4. What are the negative aspects of keeping a Science Diary as far as you are concerned?

Practice

The experimental group was first provided with instructions such as “What is a Science Diary?”,
“How is it kept?” and the students were informed of the study. The experimental group students were asked
to write down on their diaries after each Science and Technology class (twice a week). What was expected
from them was to write down what they learned and the incidents that affected them on that class and their
emotions on the diary with their own statements after the class. It was checked whether students were
keeping diary and how they were keeping it, and they were informed again in case of wrong practices when
necessary. The study continued for an education term in such a manner that covered the “Reproduction,
Growth and Development among Creatures”, “Force and Motion”, “Granular Structure of Matter” units.

Analysis of Data

The statistical analyses were performed via the SPSS 15 software package. For the analysis of the
data obtained, ANCOVA was used to compared the means, the independent t-test was used to test the
differences between the means and the Pearson Correlation analysis was used to examine the relationship
between the learning styles and the science and technology class achievements.

FINDINGS

Findings and Interpretations on the First Subproblem

Is there a significant difference between the achievement scores of the experimental group students
who kept Science diaries and the control group students who did not obtained from the “Science and
Technology Achievement Posttest”?After the practice was completed, the “Science and Technology
Achievement Posttest” which covered the subjects within the scope of the study was applied to the
experimental and control group students as a posttest. The data obtained from the posttest was applied with
the ANCOVA analysis. The analysis results obtained from the posttest achievement score means of the

experimental and control group students are given in Table 2 and Table 3.
Table 2. The posttest achievement score means of the experimental and control groups and the means adjusted according to the

pretest
Group N Mean() Adjusted Mean
Experiment 26 66. 0385 66. 616
Control 28 61. 2143 60. 678
Total 54 63. 5370
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Table 3. The ANCOV A analysis results related to the comparison of experimental and control groups' posttest achievement score
means by checking the pretest achievement scores

Source of Variance Sum of Squares sd Average of F P Partial Eta
Squares Square

Pretest Achievement

1902. 448 1 1902. 447 6. 249 0. 015 0. 109
Group 25915. 03 2 12957. 514 42. 565 0. 000** 0. 625
Error 15525. 23 51 304. 416
Total 235737 54

**<0. 01
According to the ANCOVA analysis performed to test the difference between the posttest

achievement scores, there is a significant difference between the posttest achievement score means of the
experimental and control group students in favor of the experimental group (p=0. 000; p<0. 01). These
results show parallelism with the posttest achievement score means of the experimental and control group
students given in Table 2. As seen in Table 3, there is a significant difference between the achievement scores
of the experimental group students who kept a Science Diary for an education term and the control group
students in favor of the experimental group. It was concluded that the students who had the chance to repeat
the subjects by explaining and writing them down with their own statements in their Science Diaries had
higher academic achievement.

Findings and Interpretations on the Second Subproblem

Is there a significant difference between Science and Technology class attitudes of experimental and
control group students at the end of the study?The “Science and Technology Attitude Scale” was applied to the
experimental group students who kept Science Diaries and the control group students as a posttest. The results
of the posttest attitude scale were applied with ANCOVA for statistical analyzing. The analysis results
obtained from the posttest attitude score means of the experimental and control group students concerning
their attitudes towards the Science and Technology class are given in Table 4 and Table 5.

Table 4. The posttest attitude score means of the experimental and control groups and the means adjusted according to the pre test

Group N Mean() Adjusted Mean
Experiment 26 91. 6923 91. 785
Control 28 81. 0357 80. 949
Total 54 86. 1667

Table 5. The ANCOVA analysis results related to the comparison of experimental and control groups' posttest attitude score means by
checking the pretest attitude scores

Source of Variance Sum of Squares sd Average of F P Partial Eta
Squares Square
Pretest Attitude
10. 45474 1 10. 454 0.103 0. 749 0. 002
Group 6039. 199 2 3019. 599 29.729 0. 000** 0. 538
Error 5180. 048 51 101. 569
Total 407655 54
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**<0. 01

As seen in Table 4 and Table 5, when the pretest attitude scores are checked, there is a significant
difference between the posttest attitude score means of the experimental and control group students as a
result of the ANCOVA analysis performed to test the difference between the posttest attitude scores (p=0.
000; p<0. 01) and the applied method had an impact on the attitude at the rate of 53.8%. Consequently, it can
be said that keeping a Science Diary affected students' attitudes towards the class positively.

Findings and Interpretations on the Third Subproblem

Is there a significant relationship between the learning styles of the students who kept Science

diaries and their Science and Technology class achievements?
The learning styles scale was applied to the experimental group students who kept Science diaries, and the
relationship between the data obtained and the data obtained from the “Science and Technology
Achievement Posttest” applied as a posttest was calculated with the Pearson Correlation analysis. The
analysis results are given in Table 7.

Table 7. The correlation analysis results between the learning styles and Science and Technology class achievements of the experimental
group students

Science and Technology Achievement

Learning Styles Correlation Coefficient P
Visual 0. 015 0. 942
Audial -0. 099 0. 631

Kinesthetic/ Tactual 0. 428 0. 029

As seen in Table 7, as a result of the analysis, a statistically significant difference was found between
the between the Kinesthetic/Tactual learning style and the Science and Technology class achievement and
no statistically significant difference was found with other learning styles according to the data obtained
from the learning styles inventory applied to the experimental group students. The correlation coefficient is
0.428 and this value indicates a mid-level relationship (Buiytikoztiirk, 2008).

Accordingly, it can be said that keeping a Science diary which is an activity suitable for the
Kinesthetic/ Tactual learning style had positive impacts on the students having this learning style and
increased their achievements.

Findings and Interpretations on the Fourth Subproblem

What are students' opinions on the practice?

Opinions on the practice were received from the experimental group students who kept the Science
diary twice a week during an education term. The questions in the interview form and some answers given
are as follows:

1. Did you enjoy keeping a Science Diary? 24 out of 26 students answered the question like “Yes, I
enjoyed” while other 2 students answered “I was too lazy to keep diary after doing my other homework.”
It is understood that 92% of the students were content with the practice.

2. Did keeping diary contribute to your science learning? Some answers given to the question are as
follows: “Yes, we did get to repeat the subjects.” “Yes, it contributed so much.” “The subject remains in my
mind and I succeed in the exams.” “No, because the teacher wouldn't mention about the things I wrote on
the diary in the next class.” “Yes, because we understood the Science better. We wrote down notes.” “Yes,
because we were repeating the subject while keeping the diary.” “It was useful. Not only we were
summarizing the subjects but also understood the points we hadn't before and had the chance to study
them.” It can be concluded from the answers above that the students had the chance to repeat the subjects by
writing about them.

3. What are the positive aspects of keeping a Science Diary as far as you are concerned? “Repeating
the subject/Keeping it in mind by writing down/I don't easily express my feelings.” “Apprehending the
subject/Improving my writing/Increasing the interest in Science/Expressing my feelings better.” “It is fun
to keep a Science diary.” “I have higher opinions about the Science class now.” “Repeating the subjects like
in a study time/It changed our feelings about the Science class/We understood the Science class better.” “I
reinforced what I learned/I had a better grasp of the problems and the subjects.” “I expressed my feelings to
my teacher/I reviewed what I experienced/I repeated the class.” It is understood from the answers that
keeping diary provides not only achievement but several contributions to the students.

4. What are the negative aspects of keeping a Science Diary as far as you are concerned? The
question was answered by all of the 26 students like “It has no negative aspect.”
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CONCLUSION AND DISCUSSION
The data obtained from the research showed that there is a significant difference between the achievement
scores of the experimental group students who kept Science diaries and the control group students who did
not in favor of the experimental group students. It was concluded from this finding that achievements levels
increased when the students reconstructed and wrote down what they learned at the school on their diaries
and got the chance to repeat it. This result shows parallelism with the following result achieved by Mason
and Boscolo (2000) and Giinel (2009) who stated that writing for learning purposes supports students to
learn the intended concepts in the Science class: achievements of the students who wrote letters to the
younger students about the subjects increased.In the research, it was revealed that keeping a Science diary
caused an positive increase in the experimental group students' Science and Technology class attitudes. This
result coincides with the results of the study by Akcay and Hand (2008) in which activities such drawing
pictures, writing poems, letters and keeping diary in the Science class increased their attitude and
motivation towards the Science classes. As well as it was seen that the achievement of the experimental
group students who kept a Science diary generally increased, the Learning Styles Inventory was applied to
measure the learning styles at the beginning of the study and a moderately strong relationship was found
between the Kinesthetic/Tactual learning style and the class achievement as a result of the analysis. The
writing activity is suitable for students who have the Kinesthetic/ Tactual learning style. Accordingly, it can
be said that students who perform learning activities in accordance with their learning styles are more
successful. In their study, Yazicilar and Giiven (2006) concluded that student achievement and the level of
keeping the information in mind increased when activities suitable for different learning styles were
performed in the Social Studies class. Ozgen and Alkan (2014) found that the learning process applied with
activities in accordance with learning styles within the scope of the constructivist learning approach in the
Math class increased students' academic achievements and improved their problem solving skills. These
results support the findings obtained in the research. In the research, 92% of the students reported that they
were content with keeping a Science diary, got the chance to repeat the subjects by keeping diary and they
remembered them better later; this finding is parallel with the results of the study conducted by Rivard and
Straw (2000). In their study, Giinel et al. (2010) investigated the effects of the writing for learning purposes
on elementary students' Science achievement and concluded at the end of the study that most of the students
compared their thoughts, shared their thoughts freely, learned better by writing and had the chance to
repeat the subject while writing a report. It can be said in the light of the findings, results obtained from the
research and the observations of the researcher that by keeping diary, the students expressed themselves
better; they learned and remember the subjects better since they had the chance to tell about them more
freely on their diaries; and the class became more fun for the students because they had the opportunity to
blend the course subjects with their own feelings and thoughts on their diaries. Also considering that the
research was conducted with a limited number of students, the following recommendations can be made in
accordance with the results:
1. Students can be encouraged to keep diary. Keeping diary will therefore be a different activity for repeating
the course subjects at home.
2. Students should not be forced to keep a Science diary. It should be noted here that there may be students
with different learning styles in the class who do not like the activity of writing for learning purposes.
3. Encouraging students to keep a Science diary for longer periods, not only its effects in terms of academic
achievement but also its psychological and affective attainments for the students can be examined.
4. Science Diaries can also be used for receiving feedbacks after the instruction in the class because students
transfer the information they construct in their minds to their diaries. By this means, the teacher can be more
informed of the learning of students (wrong, deficient, right, etc.) and their points of view and therefore
review their educational activities within the class.
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