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Abstract

Purpose: The purpose of this study is to examine the effect of diary and letter writing activities, which are writing to learn
activities, on the academic achievement of 5th grade students in the subject of triangles and quadrilaterals and to examine
students' opinions about the activities.

Methodology: An explanatory design from mixed research methods was used in the study. The sample of the study consisted
of a total of 96 students studying in the 5th grade of a public school in Sanliurfa city center. One of these classes was randomly
selected as the control group and three as the experimental group. The data collection tools of the study consisted of an
academic achievement test and a semi-structured interview form. Since the data obtained from the academic achievement
test conformed to the normal distribution, ANOVA was used to analyze these data. Content analysis method was used to
analyze the data obtained from semi-structured interview forms.

Findings: According to the findings obtained from the academic achievement test, it was determined that diary and letter
writing activities increased academic achievement. However, no difference was found between diary and letter writing
activities in terms of academic achievement. According to the findings obtained from the semi-structured interview form, it
was determined that diary and letter writing activities have positive features such as understanding the subject, repetition and
permanent learning, as well as some difficulties based on students' written expression skills.

Highlights: In line with the results obtained from the study, it is concluded that journal and letter writing, which are writing to
learn activities, can increase academic achievement in mathematics courses and provide teachers with important opportunities
to assess students' learning by identifying their comprehension and misconceptions and to provide feedback to them.

0z
Calismanin amaci: Bu arastirmanin amaci 6grenme amagh yazma aktivitelerinden giinlik ve mektup yazma aktivitelerinin, 5.

sinif 6grencilerinin Uggenler ve dortgenler konusunda akademik basarilarina etkisinin ve aktivitelere yonelik 6grenci
goruslerinin incelenmesidir.

Yéntem: Arastirmada karma arastirma yontemlerinden agiklayici desen kullaniimistir. Arastirmanin 6rneklemini Sanhurfa il
merkezindeki bir devlet okulunun 5. siniflarinda 6grenim géren toplam 96 6grenci olusturmaktadir. Bu siniflardan birisi kontrol
ve Ugl deney grubu olarak rastgele belirlenmistir. Arastirmanin veri toplama araglarini akademik basari testi ve yari
yapilandiriimis gorisme formu olusturmaktadir. Akademik basari testinden elde edilen veriler normal dagilima uygun
oldugundan bu verilerin analizinde ANOVA kullaniimistir. Yari yapilandiriimis goérisme formlarindan elde edilen verilerin
analizinde ise igerik analizi yonteminden faydalaniimistir.

Bulgular: Akademik basari testinden elde edilen bulgulara gore giinlik ve mektup yazmanin akademik basariyi artirdig
belirlenmistir. Ancak glnlik ve mektup yazma aktiviteleri arasinda akademik basari yoniinden herhangi bir fark
bulunamamigstir. Yari yapilandiriimis gériisme formundan elde edilen bulgulara gore ise glinlik ve mektup yazma aktivitelerinin
konuyu anlamayi, tekrar yapmayi ve kalici 6grenmeyi sagladigi gibi olumlu 6zelliklerinin yani sira 6grencilerin yazil ifade
becerilerine dayali bazi zorluklarinin oldugu tespit edilmistir.

Onemli Vurgular: Arastirmadan elde edilen sonuglar dogrultusunda, 8grenme amagl yazma aktivitelerinden giinliik ve mektup
yazmanin matematik derslerinde akademik basariyi arttirabilecegi ve o6grencilerin kavrayislarini ve kavram yanilgilarini
belirleyerek 6grenmelerini degerlendirmede ve onlara geri donit saglamada 6gretmenlere 6nemli firsatlar sunacagl
degerlendirilmektedir.
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INTRODUCTION

In developed countries, education continues in a flexible structure that is open to innovations and change, and it is considered
that knowledge should be used in experiences rather than memorizing and learning in schools. In this context, the principle of
learning by doing and experiencing, which is one of the leading contemporary educational approaches, also manifests itself in the
act of writing. Thanks to writing, students can organize and realize their own knowledge by concretizing what is in their minds and
thinking more slowly (Kartalci, 2018). Because thoughts are developed and processed in the process (Emig, 1977). Therefore, if
students are encouraged to develop their ideas about writing, their conceptual understanding will improve (Shield & Galbraith,
1998). As a matter of fact, writing is considered as a unique form of learning because it has different learning strategies both as a
process and as a result, and it is emphasized that the aspect of structuring knowledge is strong. In this context, the fact that writing
is an activity with benefits such as repetition, revealing learning, reshaping, explaining, establishing cause and effect relationships,
and reasoning has made writing important (Mason & Boscolo, 2000). In addition, writing also strengthens the communication
between the student and the teacher. Even if the student who wants to meet with the teacher cannot have this opportunity at
school, he/she has the opportunity to communicate about the lesson, what he/she has learnt or not learnt through writing (Miller,
1991). Writing, which is a sub-skill of communication, enables students to interpret their own learning and learn meaningfully by
giving them the opportunity to think (Rivard & Straw, 2000). In addition, writing about a concept helps students to realize their
own knowledge (Bicer, Capraro & Capraro, 2013). By writing, students can change their feelings about their own learning, realize
the topics they understand and do not understand, gain perspective with the work of their friends, expand the topics they
understand and make connections with previous topics (Braun, 2014), and consciously transfer these thoughts to the other party.

One of the most effective ways that writing serves learning is writing to learn activities (Kasa, 2009). Writing to learn
contributes to increasing the retention of information and associating previous knowledge with new ones (Raquid & Litao, 2023;
Rivard & Straw, 2000; Van Dijk, Van Gelderen & Kuiken, 2022) and learning difficult concepts (Hohenshell, Hand & Staker, 2004;
Van Dijk et al, 2022). In addition, writing to learn is also effective in structuring information easily, concretizing abstract concepts
and making learning permanent (Ay, 2018).

The role of the teacher as the conductor of writing to learn activities in the classroom is important. The teacher should decide
how to structure which activity in the classroom and for what purpose. Prain and Hand (1996) put forward a model to guide
teachers in this regard. According to this model, writing activities for learning consist of five components: topic, activity, purpose,
addressee and text production method. Firstly, it should be decided on which topic to write on. Then it should be determined
which activity will be more appropriate. In this sense, although traditional writing activities such as summarizing and note-taking
are mostly used in schools, writing to learn activities such as stories, letters, brochures, diaries, diagrams, poems and posters
should be used more. After deciding on a suitable writing activity, the purpose should be determined. Depending on the purpose
of writing, the activity can be applied at the beginning of the lesson, during the lesson or after the lesson. While applying it at the
beginning of the lesson is done to determine readiness, applying it during the lesson serves the purpose of reinforcing the learnt
information. After the lesson, on the other hand, it can be done to evaluate learning, transfer knowledge to new situations and
persuade someone. Another component is the addressee. In other words, it is necessary to consider to whom the text will be
addressed. The last component is the text production method. In other words, the act of writing can be done collaboratively with
the group or individually.

Writing to learn activities used in education have been categorized in different ways in many studies. Wills (1993) grouped
writing to learn activities according to the purpose of writing in three ways: reflective or meaningful writing (diary writing, story
writing, problem solving, definitions, future writing, review writing, summaries, letter writing), informative formal writing, creative
writing. Burns (2004) categorized writing for learning activities into four groups: keeping a diary, writing about mathematical
problems, explaining mathematical ideas and writing about the learning process. Ugurel, Tekin, and Morali (2009), without making
a specific classification, listed the preferred writing activities in mathematics education as meaningful writing, formal writing for
communication, poetic writing, diary writing, informative writing, stimulating writing, stimulating improvisation, e-mail diaries,
mathematical biographies, letter writing, summarizing writing, article writing, rewriting, warm-up writing, problem solving,
reflective writing, learning logs, creative writing, informal writing and formal writing. In this study, diary and letter writing activities
among writing to learn activities are discussed.

Journal writing is an educational tool based on students' writing to learn and can be defined as a type of writing in which
students write about their feelings, thoughts and learning throughout the process without following formal writing rules (Lynch,
2003). Diaries reflect students' thoughts on some topics and concepts under the guidance of teachers (Ho, 2019; Ishii, 2003). Wills
(1993) states that students who have not done writing to learn before can start with a diary and that diaries can be written for
different reasons such as providing information exchange between teachers and students and personalizing learning. Journal
writing, one of the most widely used writing activities (Borasi & Rose, 1989), provides students with the opportunity to become
aware of their own learning while transferring what they have learnt (Ediger, 2006). Therefore, students can both have information
about their own learning and have the opportunity to repeat the lesson that day. On the other hand, when students check their
diaries for the past, they can realize their own progress. Thus, by giving students the opportunity to evaluate their own learning,
it enables students to take personal responsibility and to be aware of what and how they learn (Crawford, 2005). In addition, while
journal writing provides students with the opportunity to learn, it also provides teachers with the opportunity to access
information about the student and establish a good dialogue (Hiemstra, 2001).
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Letter writing activity is when a student writes a letter to a younger person, teacher or peer (Carpenter, 2012). Letter writing,
which aims to make an explanation, is thought to provide conceptual understanding and reconstruction of information by
preventing the repetition of information without understanding (Hohensel, Hand & Staker, 2004). Students need to get down to
the level of the addressee in order for the addressee to understand. Thus, they need to perform some cognitive activities while
thinking about the way of expression. These cognitive activities can be expressed as recalling, reinterpreting and structuring
existing knowledge, and the whole of these activities provides learning (Galbright, 1999). One of the most typical examples of
letter writing is when a student writes a letter to a peer (real or imaginary) who is not in the classroom in order to explain a certain
concept, summarize a lesson or unit, or explain a lesson that was missed (Enyart & Van Zoest, 1998).

Writing to learn activities, which are included in the curricula of many countries, have not yet been sufficiently addressed in
mathematics education in Turkey. In terms of developing scientific literacy, which is one of the objectives targeted in education
systems, and providing meaningful learning, writing to learn is an area waiting to be explored (Giinel, 2009). The importance of
writing to learn activities in terms of increasing student success, providing students with the opportunity to express themselves,
and contributing positively to learning and teaching is better understood day by day (Biber, 2012; Oztiirk, Oztiirk & Isik; 2016). In
Turkey, studies on writing to learn activities are concentrated especially in the field of science teaching and similar studies should
be increased in the field of mathematics teaching (Akkus & Darendeli, 2020). However, there are a limited number of studies
examining the effects of writing to learn activities on mathematics achievement (Contay, 2012; Contay & Duatepe-Paksu, 2018;
Kasa, 2009; Yildirim, 2016; Yilmaz, 2014). In addition, the fact that there is no study on writing to learn activities on triangles and
quadrilaterals and the fact that writing to learn activities that provide conceptual understanding can contribute to the teaching of
triangles and quadrilaterals and increase academic achievement has made it important to conduct a study on this subject. In this
context, the aim of the study is to examine the effect of diary and letter writing activities, which are among the activities of writing
to learn, on the academic achievement of 5th grade students in the subject of triangles and quadrilaterals and to examine student
opinions about the activities. In this context, answers to the following problems were sought in the research:

1. s there a significant difference between the academic achievement of 5th grade students in the groups in which diary
and letter writing activities were used together, only diary writing activity was used, only letter writing activity was used and no
writing activity was used for any learning purpose?

2. How are the opinions of the 5th grade students in the groups where diary writing, letter writing and both activities were
used together about the writing to learn activities?

METHOD

Research Design

Explanatory design, one of the mixed research methods, was used in the study. In explanatory design, quantitative data are
collected first and then qualitative data are collected (Baki & Gokgek, 2012). The quantitative part of the study was designed
with a quasi-experimental design using a pretest-posttest control group model. In accordance with this model, three classes
were determined as the experimental group and one class as the control group and a total of four groups were formed. The
research model is summarized in Table 1.

Table 1. Research model

Groups Pre-Test Writing Activity Final Test Interview

First Experimental - . . . . . .
Group P Preliminary Knowledge Test  Diary and Letter Writing ~ Academic Achievement Test Semi-structured Interview
Second
Experimental Preliminary Knowledge Test Diary Writing Academic Achievement Test Semi-structured Interview

Group

Third
Experimental Preliminary Knowledge Test Letter Writing Academic Achievement Test Semi-structured Interview
Group

Control Group Preliminary Knowledge Test - Academic Achievement Test -

Sample

The sample of the study consisted of a total of 96 students studying in the 5th grade of a state secondary school in Sanliurfa
city center. Four branches were randomly selected among the 5th grade classes in the secondary school where the study was
conducted, and 1 control and 3 experimental groups were randomly selected among these classes. There were 23 male students
in the experimental group in which letter and diary writing activities were performed together and this group was coded as LDG,
25 male students in the experimental group in which only diary writing activity was performed and this group was coded as DG,
and 25 male students in the experimental group in which only letter writing activity was performed and this group was coded as
LG. In the control group, there were 23 male students and this group was coded as CG. Since the school was an imam Hatip
Secondary School, all of the students were male. All students participated in the study voluntarily. Necessary permissions were
obtained from official institutions for the study.
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In determining the control and experimental groups, the statistical results of the preliminary knowledge test (PKT) scores of
the groups were taken into consideration. The PKT was formed by taking into account the 5th grade first semester acquisitions of
the students and consisted of 16 multiple-choice questions appropriate to the level of the students. This test was prepared by the
researcher by selecting the questions from the achievement tests published by Ministry of National Education (MNE) and the
questions that appeared in the central exams held by MNE in the past years. In the process of preparing the test, the opinions of
two mathematics teachers working in secondary schools affiliated to MNE and an expert in mathematics education were taken.
In the expert opinions, attention was paid to the fact that the questions in the test included all the topics in the first semester of
the 5th grade, were appropriate for the level of the students, and the time given to the students to solve the questions was
appropriate. The prepared SCT was administered one week before the implementation process of the study. In this direction, the
results of the normality test analysis according to the PKT scores of the control and experimental groups were p>0.05 for LDG
(p=0.163), DG (p=0.305), LG (p=0.282) and CG (p=0.076) and since they showed normal distribution and the assumption of
homogeneity of variances was met, One-Way Analysis of Variance (ANOVA) was used to determine whether there was a significant
difference between the groups in the pre-knowledge test. The significance value calculated as a result of ANOVA was p>0.05 and
no significant difference was found between the pre-knowledge test scores of the control and experimental groups (F(3,
92)=2.330; p=0.079). Therefore, since the groups were equivalent in terms of achievement, the control and experimental groups
were randomly determined.

On the other hand, semi-structured interviews were conducted with 6 students from the LDG, 5 students from the DG and 7
students from the LG who performed the activities regularly. The students in the LDG with whom semi-structured interviews were
conducted were coded as LD1, LD», LD3, LDs, LDs, LDe, the students in the DG were coded as D1, D2, D3, Ds, Ds and the students in the
LG were coded as Ls, L2, Ls, Ls, Ls, L, L7.

Data Collection Tools

The quantitative data collection tool of the study is academic achievement test and the qualitative data collection tool is a
semi-structured interview form.

Academic Achievement Test (AAT)

In the study, the AAT consisting of 16 multiple-choice questions about triangles and quadrilaterals was applied as a post-test.
The questions in the test were prepared in line with the subject acquisitions of triangles and quadrilaterals in the mathematics
curriculum and were selected from the questions in the central exams held by the MNE in previous years. In the process of
preparing the test, the opinions of two mathematics teachers working in secondary schools affiliated to the MNE and an expert
lecturer in mathematics education were taken. In order to ensure the content validity of the AAT, four questions were prepared
from each learning outcome. In addition, the KR-20 reliability coefficient of the AAT was found to be 0.853. The reliability
coefficient of 0.853 indicates that the reliability of the test is quite high (Johnson & Christensen, 2014). The distribution of the

questions in the AAT according to the objectives is given in Table 2.

Table 2. Distribution of the questions in the AAT according to the objectives

Learning Outcome Question Number

M.5.2.2.1 Names, forms and recognizes the basic elements of polygons. 1,2,3,4
M.5.2.2.2 Construct triangles according to their angles and sides, classify different triangles according to their side
and angle properties.

M.5.2.2.3 Determines and draws the basic elements of rectangle, parallelogram, rhombus and trapezoid. 5,6,7,8
M.5.2.2.4 Determines the sum of the measures of the interior angles of triangles and quadrilaterals and finds the
angle not given.

9,10, 11,12

13, 14,15, 16

In order for the scoring to be reliable, an answer key was created before the implementation of the AAT and it was decided
how the scoring would be done. In this direction, each correct answer is evaluated as 1 point, incorrect and blank answers are
evaluated as 0 points and the maximum score that can be obtained from the test is 16 points.

Semi-structured Interview Form

In the study, a semi-structured interview form was used to determine the students' thoughts about the diary and letter writing
activities. The questions in the interview form were prepared by the researchers in line with the relevant literature. Pilot
application was made with the questions and since it was seen that similar answers were given to some questions; the questions
were edited. In addition, the opinion of an expert in the field of mathematics education who has previous experience in preparing
interview forms was taken during the process of creating the interview form. In line with the expert opinion, since it was stated
that some questions contained guidance and similar answers were given to some questions as a result of the pilot study, the
relevant questions in the interview form were revised and some questions were removed from the interview form. During the
interviews, the students' consent was obtained and audio recordings were made to be analyzed later.

Data Collection Process

One week before the beginning of the study, a pre-test was applied to all groups to determine whether there was a significant
difference between the groups in terms of achievement, and since there was no significant difference between the groups, the
control and experimental groups were randomly selected. During the study, the subject of triangles and quadrilaterals in the
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control and experimental groups was taught by the same teacher for three weeks in the same way within the curriculum. Each
group received a total of 15 hours of instruction, 5 hours per week in the form of 2+2+1. The control and experimental groups
were given the same activities in and out of the lesson, but the experimental groups were additionally given related learning-
oriented writing activities as homework. In this direction, diary writing instructions were given to the DG and explained with
examples, and at the end of each lesson, the diary writing activity was done as homework. The LG was given instructions on letter
writing, explained with examples, and at the end of the week, letter writing activity was assigned as homework. Similarly, diary
writing and letter writing instructions were given to the LDG, explained with examples, and diary writing activities at the end of
each lesson and letter writing activities at the end of the week were done as homework. A total of 9 diaries were written by the
students in the groups where the diary writing activity was performed, and a total of 3 letters were written by the students in the
groups where the letter writing activity was performed. Examples of diaries and letters written by the students are included in the
Appendix. At the end of the application, AAT was applied as a post-test. Finally, semi-structured interviews were conducted
separately with 18 students in the experimental groups using the interview forms prepared in advance.

Data Analysis

In the study, SPSS 23 programme was used to analyze the quantitative data obtained from AAT. In order to decide which
analysis method to use for the data in the AAT, the normality distributions of the control and experimental groups were examined
first. In this direction, since the results of the normality test analysis according to the AAT scores of the control and experimental
groups; p>0.05 for LDG (p=0.075), DG (p=0.133), LG (p=0.114) and CG (p=0.146) showed a normal distribution and according to
the Levene's Test result (p=0.300) p>0.05 and the assumption of homogeneity of variances was met, ANOVA was used to
determine whether there was a significant difference between the groups in the academic achievement test. LSD test, one of the
multiple comparison tests, was used to determine which group was in favor of the significant difference.

In the study, content analysis method was used to analyze the qualitative data obtained from semi-structured interviews
conducted to determine the students' thoughts about the diary and letter writing activities. Content analysis is a process that
starts with data collection and ends with category and code extraction, and the interpretation and synthesis of data is done by
researchers (McMillan & Schumacher, 2010). In content analysis, similar data are brought together within the framework of
certain concepts and themes and interpreted by organizing them in a way that the reader can understand (Yildirim & Simsek,
2011). The data obtained from the interviews were analyzed by content analysis and firstly codes and then categories were formed
by bringing together similar codes, if any. This code and categorization process was repeated at different times in order to obtain
accurate and reliable findings. While creating codes and categories, data considered to be outside the scope of the study were
not taken into consideration. In order to make these codes and categories understandable, they are presented in tables in the
findings section and explained.

FINDINGS

In this section, the findings obtained as a result of the analysis of the data collected to answer the sub-problems of the research
are presented. The findings are presented separately in line with the sub-problems of the research, as the findings obtained from
the AAT scores and the findings obtained from the interviews.

Results obtained from AAT Scores

In this section, the findings obtained for the sub-problem "Is there a significant difference between the academic achievement
of 5th grade students in the groups in which diary and letter writing activities were used together, only diary writing activity was
used, only letter writing activity was used and no writing activity was used for any learning purpose?" are presented.

The descriptive statistics of the AAT scores of the control and experimental groups are given in Table 3.

Table 3. Descriptive statistics obtained from AAT scores

Group N X sd

LDG 23 8.13 3.334
DG 25 8.00 2.972
LG 25 8.52 2.632
CG 23 5.70 1.941

According to Table 3, the group with the highest mean was LG (X=8.52) and the group with the lowest mean was CG (X=5.70).

The ANOVA results to determine whether there is a significant difference between the AAT scores of the control and
experimental groups are given in Table 4.

Table 4. ANOVA results for AAT scores

Sum of Squares df Mean Squares F p Significant Difference
Between groups 115.021 3 38.340 4.998 0.003 LDG*-CG
In-group 705.718 92 7.671 DG*-CG
Total 820.740 95 LG*-CG

*: Indicates the group in favor of the significant difference.
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When Table 4 is examined; since the significance value calculated as a result of ANOVA is p<0.05, there is a significant difference
between the AAT scores of the experimental and control groups (F(3, 92)=4.998; p=0.003). LSD test, one of the multiple
comparison tests, was performed to determine which group was in favor of the significant difference. According to the LSD test
results, a significant difference was found between LDG and CG in favor of LDG (p=0.004), between DG and CG in favor of DG
(p=0.005) and between LG and CG in favor of LG (p=0.001). In addition, the effect size value was calculated as 0.14. According to
Green and Salkind (2014), 0.14 is interpreted as a large effect size.

Findings from the Interviews

In this section, the findings obtained for the sub-problem "How are the opinions of the 5th grade students in the groups in
which diary writing, letter writing and both activities were used together about the writing to learn activities they used?" are
presented.

The students in the LG and LDG who used the letter writing activity were asked the question "Can you explain how the letter
writing activity affected you?" and the findings of the answers given by the students to this question are given in Table 5.

Table 5. Effects of letter writing activity

Code Student Frequency
Understanding the topic Lg, Ls, Ls, LDy, LD4, LDs, LDs 7
Do not repeat L1, Ly, Ls, Ly, LD4 5
Helping others Ly, LD 2
Attention enhancement LDs 1
Permanent learning LDs 1
Transferring emotions Ls 1

When Table 5, which includes students' opinions on the effects of letter writing activity, is analyzed, it is seen that 7 students
stated that letter writing helped them to understand the subject, 5 students stated that it helped them to repeat the subjects, 2
students stated that it helped them to cooperate and 1 student each stated that it helped them to increase attention, permanent
learning, to write well and to convey their feelings.

The students coded Ls and LDs, who stated that the letter writing activity contributed to understanding the subject, expressed
these thoughts;

It opened my mind, so | could understand the subjects better (Ls)
It made me understand the lessons better (LDs)

The students expressed their opinions about the letter writing activity providing subject repetition. The students coded L1 and
L7 expressed their opinions about the letter writing activity providing subject repetition;

Repetition of the topic (L1)
It was a repetition of the course topics (L7)
L> coded student expressed his/her opinion that letter writing activity provides cooperation;
It felt like helping someone (L2)
expressed with the sentence. The student coded LDs stated that the letter writing activity increased attention;
I was listening more attentively to the lecture so | could write the letter (LD3)
The student stated in the form of. LDs coded student;
Writing down the information | remembered made it more permanent (LDs)

drew attention to the fact that letter writing activity provided permanence in the subjects. The student coded as Ls stated that
the letter writing activity enabled the transfer of emotions;

It was like writing my inner thoughts on a piece of paper, transferring my inner feelings (Ls)
with the statement of his opinion.

The students in the LG and LDG who used the letter writing activity were asked the question "Did you encounter any difficulties
in the letter writing activity? If so, what are these difficulties?" and the findings of the answers given by the students to this
question are presented in Table 6.

Table 6. Difficulties of the letter writing activity

Code Student Frequency
Inability to remember the topic Ly, Ly, L3, Ls, L, Ly 6
Inability to express oneself LDy 1
Compliance with spelling rules LD, 1
Did not meet L4, LDy, LD3, LDs, LDg 5
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Table 6 shows that 8 students stated that they encountered various difficulties in the letter writing activity, while 5 students
stated that they did not encounter any difficulties.

Students coded Lsand L7 had difficulty in remembering the subject while writing a letter;

| came across my teacher because it was difficult to think. Sometimes | couldn't remember, | was looking from the notebook
(Le)

| forgot topics. | had to look at the notebook. Sometimes | remembered that | wrote incompletely and corrected it (L7)
expressed with these words. LD4 coded student stated that he had difficulty in expressing himself;

For example, | couldn't find exactly how to express it and | was thinking about it a lot (LDa)

While the student with the code LD: explained that he had difficulty in complying with the spelling rules;

I had some difficulty in punctuation (LD2)

in the form of "I did not encounter any difficulties in the letter writing activity". On the other hand, students coded Lsand LDs
stated that they did not encounter any difficulties in the letter writing activity;

I had no difficulty because | put the information | remembered there (LDs)
No, teacher, | did not encounter because | was repeating the topics before, then | was writing the letter (La)
They explained it with the following sentences.

The students in the DG and LDG who used the diary writing activity were asked the question "Can you explain how the diary
writing activity affected you?" and the findings of the students' answers to this question are given in Table 7.

Table 7. Effects of the diary writing activity

Code Student Frequency
Understanding the topic D1, D3, Dy, LDs 4
Self-development LD;, LD, LDs 3
Do not repeat Dy, LDg 2
Enjoyment Ds, LD3 2
Enduring learning Ds 1

According to Table 7; 4 students stated that the diary writing activity provided understanding of the subject, 3 students stated
that it provided development, 2 students stated that it provided repetition, 2 students stated that It provided having fun and 1
student stated that it provided permanent learning.

Students coded Diand LD4 for the diary writing activity to ensure understanding of the subject;

It was like an activity for us to understand the subjects better (D1)

| understood better all the subjects we covered during the day (LDa

While the student with the code LD1 expressed his/her opinion about the self-development of the diary writing activity;

When my teacher was writing a diary, we were writing on paper what we learnt every day. That's how | was improving myself
(LD1)

with these sentences. The student coded LDe¢ for the repetition of the diary writing activity;

When we switched to a topic, | was always repeating it and | was ready for the next day because we stopped on the same topic
for two or three days (LDs)

While the student with the code Ds stated that the diary writing activity provided fun;
It had a nice effect. It's fun (Ds)

with these words. Finally, the student coded Ds expressed his/her opinion on the permanence of the diary writing activity;
When | write and read the topics, it stays in my mind more (D3)

expressed as follows.

The students in the DG and LDG who used the diary writing activity were asked the question "Did you encounter difficulties in
the diary writing activity? If so, what are these difficulties?" and the findings of the students' answers to this question are presented
in Table 8.

Table 8. Difficulties of the diary writing activity

Code Student Frequency
Can't keep up with your writing D1, LD4,LDs 3
Did not meet Dz, D3, D4, D5, LDZ, LD3, LD4, LD5 8
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When Table 8 is analyzed, it is seen that 3 students stated that they had difficulty in completing the diary writing activity,
while 8 students did not encounter any difficulties.

The student with the code LD1 stated that the diary writing activity was difficult to complete;

| faced difficulties sometimes. While | was thinking about what | was going to write, time was passing and sometimes | could
not complete all what | was going to write (LD1)

While the student with the code D4 stated that he did not encounter any difficulties while writing a diary,
No, | have not (Da)

in a statement.

DISCUSSION AND CONCLUSION

As a result of the analyses on the effect of diary and letter writing activities on academic achievement, it was determined that
there was a significant difference in the post-test scores of the experimental and control groups in favor of the experimental
groups. Therefore, it can be said that diary and letter writing activities, which are writing to learn activities, are effective in
increasing academic achievement. This result obtained from the study is similar to the results of the studies examining the
academic achievement of writing activities for learning in mathematics teaching (Ayyildiz, 2010; Bell & Bell, 1985; Bicer et al, 2013;
Borasi & Rose, 1989; Cisero, 2006; Contay & Duatepe-Paksu, 2018; Frenkel, 2004; Karadag & Oztiirk, 2022; Kasa, 2009; Klishis,
2003; Raquid & Litao, 2023; Roskin, 2010; Stack, 1998; Teuscher, Kulinna & Crooker, 2015; Uslu, 2009; Unlii & Soylu, 2017; Van
Dijk et al, 2022; Yildirim, 2016; Yilmaz, 2014). For example, Unlii and Soylu (2017) stated that different learning-oriented writing
activities used in secondary school mathematics course increased student achievement, attitude and metacognitions. In another
study, Karadag and Oztiirk (2022) stated that writing letters and diaries, which are writing to learn activities, increased 7th grade
students' achievement in the subject of ratio, proportion and percentages. Yilmaz (2014) stated that diary writing and various
writing activities applied to secondary school students in algebra teaching increased student achievement. On the other hand,
Kasa (2009) applied different writing activities, including letter and diary writing activities, in his study with primary school students
and concluded that the application increased students' mathematics achievement and positively affected their attitude towards
the course. Kesebir (2019) concluded that mathematics diaries kept by fourth grade students increased achievement,
metacognition and motivation. In another study, Ayyildiz (2010) concluded that there was a significant difference between the
post-test scores of the experimental group and the control group students in favor of the experimental group. This result showed
that learning diaries, which enable students to be mentally active, are successful in increasing conceptual development. In
addition, Yildirim (2016) concluded that the letter and diary writing activities applied in teaching algebraic expressions to 6th grade
students increased student achievement and that the activities were not superior to each other. This result coincides with the
research result.

On the other hand, there are studies in the literature that differ from the results of this study. For example, Jurdak and Zein
(1998) concluded that writing to learn activities had no effect on achievement, but had positive effects such as providing
conceptual understanding and increasing communication. Since writing to learn activities enable students to construct the
knowledge they have learned and express it in their own words, they may not be directly reflected in exam success or grades,
since success criteria are often based on memorization and standardized test performance. However, writing to learn activities
can be said to contribute to deeper learning in the long run as they strengthen conceptual understanding and increase students'
engagement with knowledge. Strengthening communication can be explained by enabling students to express their thoughts more
clearly and effectively.

When the interviews with the students in the experimental groups were evaluated after the application of the post-test in the
study, the students who used the letter writing activity mentioned the positive effects of this activity such as providing a better
understanding of the subject, repeating the subject, providing permanent learning, providing cooperation, transferring emotions,
and increasing attention. On the other hand, students who used diary writing activities stated that diary writing had positive
effects such as providing a better understanding of the subject, providing permanent learning, and repetition. There are studies
with similar results in the literature (Aktepe, 2020; Contay, 2012; Kéksal, 2019; Oztiirk & Demiroglu-Cicek, 2024; Sample, 1998;
Tekin-Aytas & Ugurel, 2016). Rivard and Straw (2000) stated that letter writing activity provides long-term retention of scientific
knowledge. Again, according to Mason and Boscolo (2000), these activities facilitate students' conceptual changes and ensure that
the relevant concepts are successfully and permanently structured by students. In addition, Aktepe (2020) stated in his study that
the students learnt the subject better, thought that they helped someone and repeated the subject. Tekin-Aytas and Ugurel
(2016), on the other hand, stated that students revised the subject with writing activities and realized their deficiencies.

All of the students who wrote diaries and letters expressed positive opinions about the comprehension of the learning writing
activities used and stated that they understood better by writing (Atasoy, 2005; Ay, 2018; Contay, 2012; Nahrang & Peterson,
1986; Oztiirk, Kaymakoglu & Demiroglu-Cicek, 2022; Sample, 1998; Yilmaz, 2014). Kéksal (2019) reached similar student opinions
in his study and stated that writing to learn activities provide learning the subject in detail, easy understanding, reinforcement,
retention of the subject in memory and realizing the unlearned parts.

Regarding the difficulties of the writing to learn activities used in the study, the students who used the letter writing activity
stated that they had difficulty in expressing themselves, remembering the subject and following the spelling rules. Very few of the
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students who used diary writing activities stated that they had difficulty. Contay (2012) and Sample (1998) stated in their studies
that the majority did not have difficulty in writing to learn activities. In this context, diary and letter writing activities can be used
to increase comprehension in mathematics lessons. In addition, diary and letter writing activities provide important opportunities
to evaluate students' learning by determining their comprehension and misconceptions and to provide feedback to them.

RECOMMENDATIONS

Diary and letter writing activities can be used to increase comprehension in mathematics lessons. In addition, diary and letter
writing activities provide important opportunities to evaluate students' learning by determining their comprehension and
misconceptions and to provide feedback to them.

Considering that only diary and letter writing activities were used in this study, it should not be forgotten that the results of
studies in which other writing activities (poster preparation, story, poem, etc.) were used can also make an important contribution
to the literature.
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APPENDIX
Examples of Diaries Written by Students
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Examples of Letters Written by Students
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