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ABSTRACT 
The aim of this study was to explain how technology-integrated (kotobee application) and non-
technology-integrated writing activities can be used in the classroom environment in Chemistry I course 
and to reveal students' views on two different writing activities. The participants of the study consist of 
20 freshmen pre-service science teachers enrolled at a state university located in the Central Anatolia 
Region in Türkiye. In the study, the process of applying and evaluating writing activities for learning 
purposes in science classes is explained in detail. In order to get the opinions of the participants about 
the implementation process, open-ended questions about the activities were asked after the 
implementation, and the answers were coded. As a result of the research, while the majority of the 
students stated that they preferred technology-integrated writing activities because it gave them the 
opportunity to use visuals more effectively, other students stated that they preferred writing by hand 
because they had difficulty using kotobee, and that writing by hand was easier and more accessible. 
Based on these results, it has been suggested that the technology education of students for technology-
integrated writing activities can be expanded and a longer time should be given for writing activities. 
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INTRODUCTION 
Studies conducted in recent years show that 

writing is used as a communication tool, as well 

as to teach subjects and concepts in science, to 
increase science literacy and to gain scientific 

reasoning skills (Graham et al., 2020; Hand et 

al., 2021; Yaman & Hand, 2024). Researchers 

have emphasized that writing activities should 
be used for the creation of knowledge by going 

beyond the repetition of knowledge in order to 

use writing for learning purposes (Graham et 
al., 2020; Hand, 2017). In the updated science 

curriculum, students are asked to express the 

subjects and concepts related to science in 

written, verbal and visual forms (Ministry of 
National Education, MONE, 2018; Next 

Generation Science Standards, NGSS 2013). In 

addition, it was emphasized in the curriculum 
that students should gain language skills 

(listening, speaking, reading and writing) 

through science lessons(MONE, 2018; NGSS, 
2013). In science curricula, writing is an 

important tool for gaining scientific 

competencies. In addition, the use of writing 

activities for learning purposes in science 
classes is recommended (Graham et al., 2020; 

Hand, 2017).  

In this study, we aim to provide detailed 
information on how technology and non-

technology-integrated writing-to-learn 

activities can be used in the science classroom 
and to reveal pre-service science teachers’ 

(PSTs') views on two different writing 

activities. The education that PSTs receive is 

important so that they can experience writing 
activities for learning purposes in the process, 

use them for their future students, and use 

writing activities as they are necessary for their 

own learning. 

Writing-to Learn Activities in Science 

Classrooms 

When writing activities used in science 
classrooms are examined, traditionally, students 

transfer the information they get from the book 

or the board in the form of notes to their 
notebooks, make a summary and prepare a 

laboratory report (McDermott & Hand, 2010; 

Yaman, 2021). In this case, students 
traditionally used writing activities to repeat or 

remember the information they have learned. 

Studies have shown that students achieve only 

superficial learning when they use writing 
activities in this way (McDermott & Hand, 

2010) and it has been suggested to use non-
traditional writing activities in the classroom. 

Non-traditional writing activities in the 

classroom can also be defined as writing-to-
learn activities for learning. In this context, 

writing-to-learn activities provide opportunities 

for students to use and develop the language 

skills that are aimed to be acquired in science 
Education (Graham et al., 2020; McDermott & 

Hand, 2010).  

Five components suggested by Prain and Hand 
(1996) are generally used in writing activities 

for learning purposes in science classes. The 

five recommended components are: topic, type, 

purpose, audience and the method of production 
(Figure 1). For the topic, students search for 

“What are the main ideas?” of the learning 

activities. Depending on the main ideas, it can 
be considered what the main concepts are, how 

to make connections between ideas and what 

examples can be given. The purpose component 
includes the question of “What is the purpose of 

the writing activity?” which can be the answer 

to the question and a clear statement of the 

purpose(s).  

It is necessary to decide for whom the writing 

activity will be done in line with the subject and 

purpose. Audience component answers the 
question of “Who does the writing process 

appeal to?”. The audience should be clearly 

stated to whom the article is addressed. Is the 
audience peers, younger people, textbook 

readers? Research shows that students should 

write to younger audiences. Because, when 

students write to the teacher or someone older 
than them, they use the concepts without 

explaining them. But when they write to their 

younger counterparts, they need to explain the 
meanings of the concepts they have used. In this 

context, students go through a series of 

language transfer processes. After filtering their 

understanding of science, they try to transfer the 
concepts in a way that the audience can 

understand. In this way, students reconstruct 

knowledge in a different way than before and 
engage in in-depth learning. This situation 

reveals the importance of the audience in 

writing-to-learn activities (Hand, 2017; Hand et 
al, 2009; McDermott & Hand, 2010; Norton-

Meier et al., 2008).  

The Method of text production component seeks 

to answer the question of how the text will be 
produced. In the production method, students 
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will decide whether they will prepare the 
writing text as a group or individually, and 

whether they will write it on the computer or 

with a pen. Finally, there is the type component, 
where it is decided which type of writing will be 

made. Here, it is expected to choose one of the 

writing types such as stories, articles, letters, 

posters, concept maps and brochures, which are 
discussed within the scope of writing activities 

for learning purposes, and to do a writing 

process in accordance with the rules of the genre 

(Hand, 2017; Yaman, 2018). Although the 
components in the writing model seem separate 

from each other, they are used in conjunction 

with each other. For example, if the aim is to 
transfer the subject to someone else at the end 

of the unit, it is more appropriate to write this 

writing activity to a different audience than the 

teacher, possibly to a younger audience. While 
doing this, a story (type of writing) can be 

written individually after the class discussion 
(text production method) (Hand, 2017). 

 

 

Figure 1. Writing template to be used in writing-to-learn activities (Prain & Hand, 1996) 
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The use of Writing-to-Learn strategies in 

Science Classrooms 

Five stages are suggested for using writing –to-

learn activities in science classes (Hand et al., 
2018; Hand et al., 2009; Hohenshell et al., 2004; 

Yaman, 2018; Yaman, 2021). These stages are: 

big ideas, small group discussions, class 

discussions, preparing the first draft and 
preparing the final draft. In the context of big 

ideas, students are expected to focus on ideas 

within the context of the topic. Small group 
discussions allow students to discuss and defend 

their ideas in groups. Class discussions, on the 

other hand, allow students to present ideas that 

they have discussed in small groups to the class, 
and allow other peers to criticize the ideas 

presented. Students are expected to create their 

first drafts individually, taking into account the 
feedback they received from their teachers and 

peers as a result of classroom discussions. The 

first drafts prepared individually by the students 
can be given to their real audience for feedback 

or evaluated by the teacher. Students are 

expected to prepare their first drafts and create 

their final drafts, taking into account the 
feedback received from the audience. The final 

drafts created can be evaluated in two ways. 

One of them is the evaluation of the teacher and 
the other is the evaluation of the real audience. 

The teacher and the audience can evaluate the 

final drafts by considering the evaluation 
criteria with the help of the rubric (given in 

Figure 4). In this context, the final draft can be 

evaluated by looking at the clear indication and 

clarify of explanation of big ideas, the 
suitability of the text to the audience, the writing 

in the desired format, and the use of 

representations (graphics, diagrams, pictures, 
figures, etc.) (Hand et al., 2009; Hohenshell et 

al., 2004). 

When the themes and purposes of the studies of 

writing-to-learn activities are examined, 
research has shown that certain factors such as 

academic achievement, science attitude, 

scientific process-metacognitive skills and 
scientific literacy, writing-supported 

argumentation practices, laboratory success and 

laboratory attitude are studied. Moreover, the 
studies are repeated on different topics (Arslan 

& Benzer, 2022; İspir &Yıldız, 2021). There are 

recent studies on students' conceptual learning, 

but the number of studies on technology 
integrated writing-to-learn activities is very 

limited. In addition, as a writing type, scientific 

story is used very limitedly in science education 
(Arslan & Benzer, 2022; İspir & Yıldız, 2021). 

Research highlights that writing-to-learn 

activities should be carried out in science 
classrooms and the current study attempts to 

eliminate this deficiency in the literature.  

Standards 

In this study, the PSTs wrote scientific stories 
for two different concepts: acid and bases, and 

physical and chemical changes. The PSTs who 

wrote acids and bases with hand writing wrote 
physical and chemical changes with Kotobee. In 

a similar way, the PSTs who wrote physical and 

chemical changes by hand wrote acid and bases 

with Kotobee. However, this paper only focused 
PSTs’ writing on physical and chemical 

changes to explain the process in detail. The 

subject of the writing activity for learning is the 
subject of "Physical and Chemical Changes." 

This subject is associated with the subject of 

"F.8.4.2 Physical and Chemical Changes" in the 
8th grade "F.8.4.Matter and Industry/Matter and 

Nature" unit in Turkish Science Education 

Program (MONE, 2018). A scientific story 

writing activity within the scope of Physical and 
Chemical Changes was prepared in accordance 

with the standards of "F.8.4.3.1. Explains the 

differences between physical and chemical 
changes by observing various events." In this 

context, 8th grade students were determined as 

the audience in the writing activities. This 
Turkish science standard is aligned with the 

Next Generation Science Standards associated 

with middle school (6-8 grade) “MS-PS1-2 

matter and its interactions,” explained as 
“analyze and interpret data on the properties of 

substances before and after the substances 

interact to determine if a chemical reaction has 
occurred” (NGSS, 2013). Moreover, it is 

aligned with common core state standards 

connections literacy “RST.6-8,7 “Integrate 

quantitative or technical information expressed 
in words in a text with a version of that 

information expressed visually (e.g., in a 

flowchart, diagram, model, graph, or 

table)” (MS-PS1-2). 

ACTIVITY IMPLEMENTATION 

This section aims to explain the components of 
the writing for learning activities mentioned in 

the previous section and how the assessment 

criteria are used in the classroom environment. 
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In this study, the following materials were used 
for technology and non-technology integrated 

writing activities: 

 Computer, 
 Kotobee application, 

 Paper, 

 Pencil. 

 

Table 1 

The sequence of planning activities for technology 

and non-technology integrated writing tasks 

Timeline  Students’ 

experiences 

for 

technology 

integrated 

writing task 

Students’ 

experiences for 

non-technology 

integrated writing 

task 

Lesson 1 Challenged 

with the 
writing task 

using a call 

text (Figure 

2). 
Encouraging 

PSTs’ 

discussion 

(Figure 4)  

Challenged with the 

writing task using a 
call text (Figure3). 
Encouraging PSTs’ 

discussion 
(Figure 5) 

Lesson 2 Whole group discussion-identifying 

big ideas and creating a draft. 

Lesson 3 Researched 

in small 

groups. 

Presenting 
drafts in 

class 

discussions 

and 

evaluating 

classmates’ 

drafts. 

(Table 2) 

Researched in small 

groups. Presenting 

drafts in class 

discussions and 
evaluating 

classmates’ drafts. 

(Table 2). Writing a 

revised draft. 

Lesson 4-

5 

Trained by 

an expert for 

Kotobee use. 

Wrote a 
revised 

draft.  

Wrote a final draft 

Lesson 6 Evaluation of final drafts. 

Reviewed assessment from teachers 

 

 
 

The First Lesson Activities: 

In the first lesson activities, the call texts given 

in Figure 2 and Figure 3 were read to the pre-

service science teachers. The purpose of giving 
the call texts is to create a fun environment in 

the classroom, and to enable pre-service science 

teachers to be aware of and discuss the five 

components suggested by Prain and Hand 
(1996) in writing activities for learning 

purposes (Hohenshall et al., 2004). This activity 

covers approximately 50 minutes (1 class hour). 

As seen in Figure 2, the PSTs were asked to 

prepare a technology-integrated (using 

Kotobee) scientific story on Physical and 

Chemical Changes with 1000 words or less, 
using a language level that 8th grade students 

can understand. In order for PSTs to better 

convey the subject to 8th grade students, various 
representations (picture, diagram, graphic, 

chemical equation and drawing, etc.) and 

multimedia (link, sound, visual component, 
video, picture, 3D, gallery, animation, 

simulation, etc.) have been emphasized to the 

point that students can benefit from their 

applications. Different applications can be used 
optionally for the technology-integrated writing 

activity (padlet, storyjumper, powtoon, moovly, 

etc.). In this study, Kotobee, an e-book 

application, was preferred. 

Figure 2. Call text presented to the class for a 

technology-integrated (Kotobee application) 

writing-to-learn activity 

Dear pre-service science teachers and future science teachers, 

I am writing this call to you as the CEO of the scientific book 

publishing house. Recently, we received a request from the 

Ministry of National Education to write a story book for 

secondary school students. In this context, we want to hire 

you as a writer as a publishing house, and we want you to 

write a "scientific story book" for 8th grade students on 

"Physical and Chemical Change", which you will prepare 

with technology support. The number of words you will use 

in the story should be 1000 or less. If you think it will help 

your future students to understand the subject better, you can 

use various representations such as pictures, diagrams, 

graphs, chemical equations and drawings and multimedia 

applications (link, synchronized sound insertion, widget, 

video, 3D, gallery, animation, simulation links, questions).  

The storybook needs to be written so that your future students 

can better understand the topic and concepts you want to 

explain. Therefore, please design and write your storybook 

using age-appropriate language. Your storybook will be 

reviewed by the editors of our publishing house and your 

future middle school students. We will seek feedback from 

them to see if the topics and concepts in your book are 

helping your future students to understand. 

Sincerely,  
Chemistry SCIENTIFIC  

Scientific Publishing House CEO 
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As seen in Figure 3, in the handwriting activity, 
pre-service teachers were asked to write a 

scientific story on Physical and Chemical 

Changes by hand with 1000 words or less for 
8th grade students, as mentioned in Figure 2. In 

addition, as stated for the technology-integrated 

activity, it was emphasized that 8th grade 

students could benefit from various 
representations (figures, drawings, graphics, 

tables, etc.) in order to better convey the subject. 

Figure 3. Call text presented to the class for a non-

technology-integrated (handwriting) writing-to-

learn activity 

After the call text was read to the class, the PSTs 

were asked to examine the texts given in Figure 

1. In this context, pre-formed groups of five and 

four PSTs were asked to discuss and determine 
what the purpose, audience, production method, 

type and topic were in the template given in 

Figure 1, taking into account the two call texts. 
The PSTs were asked, “Examine the call texts. 

How can you use the elements in the writing 

template (topic-purpose-type-audience-
production method) that are technology-

integrated (Kotobee) and non-technology-

integrated (while preparing manually)? 

Discuss." Small group discussions were 
initiated by directing the question. The aim here 

is to enable PSTs to discuss the elements of 

learning writing activities and to be aware of the 
necessities of writing activities. In this context, 

it was stated to the pre-service teachers that they 
should carefully examine the template given in 

Figure 1 with their groups and that they had 5-6 

minutes for small group discussions. After the 
small group discussions were completed, the 

groups in the class were given the right to speak 

separately and asked, “How do you use the items 

in the template for two separate writing 
activities?” The opinions of the groups were 

taken by asking the question. After the answers 

received from each group, the question “What 
do you think about what your classmates said?” 

was asked to the other students in the class, and 

other students outside the group were 

encouraged to participate in the discussion. 
Next the group was asked “How do you use the 

elements in the template for two separate 

writing activities?” directed to the groups. 

General answers to the question were like this: 

“In the text of the call, we were asked to 

consider physical and chemical changes as the 
subject, the 8th grade students as the audience, 

and to inform these students about the given 

topics as the aim. Our use of scientific stories as 

a type of writing; As a production method, we 
were asked to write individually and write one 

of the subjects by hand and the other using an 

e-book (Kotobee).”  

If desired, Figures in 4 and 5 can be brought in 

the classroom environment to encourage 

students' discussion and the expectations from 
students in writing-to-learn activities can be 

discussed. 

In this context, it is stated that the quality of 

writing is important to the students, the purpose 
of the writing activity is to inform the 8th grade 

students about the topic, the achievements 

should be taken into account and a language 
suitable for the audience should be used. The 

main characters and topics should be 

determined, and an introduction-development-

result structure of writing is better for the 
audience. In addition to using various 

representations (pictures, diagrams, figures, 

graphics, drawings, etc.) for information 
transfer, it can be emphasized that multimedia 

applications should be used for the writing-to-

learn activity to be prepared with Kotobee. 

 

 

 

Dear pre-service science teachers and future science 

teachers,  

I am writing this call to you as the CEO of the scientific book 

publishing house. Recently, we received a request from the 

Ministry of National Education to write a story book for 

secondary school students. In this context, we want to keep 

you as a writer as a publishing house and we want you to 

write a "scientific storybook" on "Physical and Chemical 

Change" for 8th grade students. The number of words you 

will use in the story should be 1000 or less. You can use a 

variety of notations such as pictures, diagrams, graphs, 

chemical equations, and drawings if you think they will help 

your future students better understand the subject. The 

storybook needs to be written so that your future students can 

better understand the topic and concepts you want to explain. 

Therefore, please design and write your storybook using age-

appropriate language.  

Your storybook will be reviewed by the editors of our 

publishing house and your future middle school students. We 

will seek feedback from them to see if the topics and 

concepts in your book are helping your future students to 

understand. 

Sincerely,  
Chemistry SCIENTIFIC  

Scientific Publishing House CEO 
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Figure 4. Template about the main components of the scientific story writing activity for Kotobee 
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Figure 5. Template about the main components of the scientific story writing activity for handwritten 

 

The Second Lesson Activities: 

The second lesson hour focused on the 
“identifying big ideas” stage of writing-to-learn 

activities in science classes. The recommended 

time for this activity is 40-50 minutes. As 

indicated previously, "Physical and Chemical 
Changes" in the 8th Grade Science Curriculum 

have been determined by considering their 

standards. In this context, the big ideas for the 
subject of physical and chemical changes are 

expressed as "the situations in which the 

internal structure of the substance does not 
change, only the shape and appearance changes 

are psychical change, and the situations in 

which both the internal structure and the 

external structure of the substance change are 

chemical changes". The PSTs were asked either 
how they would shape their e-book or how they 

would write it by hand around this big idea. The 

answers from the groups were generally as 

follows:  

“For e-book (Kotobee), events such as state 

change events (melting, freezing, evaporation, 

condensation, sublimation, frosting), cutting 
(cutting of paper), dissolution (dissolving salt in 

water); For chemical change, I find videos or 

gifs of events such as burning (burning wood), 
rusting, molding, photosynthesis, respiration, 

or I shoot videos of them myself. In the story we 
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write by hand, I wrote/draw photographs or 

figures.”  

It was also discussed with PSTs what should be 

considered when writing a scientific story. First 
of all, while writing a scientific story, the 

opinions of the PSTs were taken by asking 

students what should be considered when 

writing a scientific story. Information was given 
about the need to determine the main characters 

and subjects, not to have unnecessary characters 

other than the main characters, to have a certain 
time and place, to create a certain theme, to take 

into account the achievements, to pay attention 

to spelling errors, and to use plain and 

understandable language. It was also mentioned 
that the subject should be explained as 

introduction-development-result, the 

connections between the characters should be 
given in accordance with the correct scientific 

knowledge, and the main idea should be 

determined. In addition, a resource on the 
website was shared (Hay, 2025) for students to 

get detailed information on how to write stories. 

At this stage, the expert teacher can be invited 

to the class at the point of how the story can be 
written, and the students can be informed by the 

field expert. 

Finally, in this lesson, the PSTs were asked to 
create a draft by considering their big ideas 

about physical and chemical changes and the 

points to be considered while writing a scientific 

story until the next lesson. 

The Third Lesson Activities: 

In this lesson, the PSTs were asked to present 

their scientific story drafts, which they prepared 
in small groups, to other groups by making a 

class discussion. For this activity 50 minutes are 

allocated. 

In this course, guiding questions for PSTs about 

what to discuss with their groups were asked; 

“What do you think the writing activity should 

include? How can you write in an appropriate 
way? What should you pay attention to when 

you consider the type of writing?”For small 

group discussions 5-6 minutes are allowed. At 
the end of the time allocated for small group 

discussions, the PSTs were asked to share their 

group ideas with the class. While the groups 
were sharing their drafts, they asked the other 

PSTs in the class, “What do you think about the 

draft that your classmates have prepared? Do 

you think it is suitable for the audience? Does it 
have a suitable scenario in terms of science? 

Explain why you think this way.” The opinions 
of other PSTs in the class were taken by asking 

questions. PSTs were encouraged to ask 

questions to their presenters. 

Table 2 

Rubric to evaluate groups' presentations 

Criteria Weak  
(1 p) 

Medium 
(2 p) 

Good   
(3 p) 

 
Big ideas 
Are big ideas 

understandable? 

   

Writing Type 
Have the 8th 

grade students 

been written in 

the desired format 

(scientific story)? 

   

Audience 
Is the scientific 

story suitable for 

the addressee (8th 

grade students)? 

   

Flow 
Is the scientific 

story flowing?  
Are all concepts 

clearly written for 

the addressee? 

   

Science content 
Are the concepts 

in the scientific 

story 
understandable? 

   

 

At this stage, the rubric in Table 2 can be given 

to students to evaluate their peers' presentations. 
The rubric consists of a three-point Likert type: 

poor (1 point)-moderate (2 points)-good (3 

points). The five assessment criteria used in the 
rubric are examining major ideas, writing genre, 

audience, flow, and science content. The clarity 

of the big ideas is evaluated by looking at the 

writing in the desired format (scientific story) 
for the 8th grade students, the suitability of the 

scientific story for the audience, the fluency of 

the scientific story - the concepts are written 
clearly for the audience, and the 

comprehensibility of the concepts used in the 

scientific story. Class discussions at this stage 
are very important as they encourage students to 

think about what they should pay attention to in 

writing activities and what will make them 

successful while doing the writing activity. In 
this course, pre-service teachers were asked to 
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submit a handwritten scientific story revised 

draft within a week. 

The Fourth and Fifth Lesson Activities 

These lessons include the preparation of the 
revised draft of the scientific story to be written 

with technology support. In these courses, the 

PSTs were given a training that includes 2 

lesson hours (2x50) about the application by the 
field expert so that they can learn how to use 

Kotobee effectively. This training is given in the 

computer laboratory so that the PSTs can try 
what is explained simultaneously. In this 

training, information about what Kotobee is and 

what it is used for is given, and after the 

examples are shown, its interfaces are 
introduced. It is explained how students can add 

video, picture, sound, 3D animation, simulation 

representations to their content, apart from the 
writing process. While explanations were made 

about the application and examples were shown, 

the PSTs were asked to participate in the 

process and try what was done simultaneously. 

After this stage was completed, the students 

were asked to transfer the scientific stories they 

prepared in draft form into practice, taking into 
account what they had learned, and to submit 

the final drafts they prepared using Kotobee 

next week. The PSTs were given one week to 
submit the final draft they will prepare with 

Kotobee and handwriting. In addition, the drafts 

requested to be prepared can be sent to their real 
audience (to 8th grade students), and PSTs can 

be asked to create a final draft by taking into 

account the feedback they have received from 

their audience. 

The Sixth Lesson Activities 

This course includes the evaluation of the final 

drafts prepared by the PSTs considering the 
feedback they received from their audience. The 

final drafts produced by the PSTs in both 

activities can be evaluated in two different 

ways. One of these forms of evaluation is the 

evaluation of the final drafts by the teacher, and 
the other is the evaluation by sharing them with 

their real audience, that is, with the 8th grade 

students. Within the scope of this study, the 
drafts prepared by the PSTs taking into account 

the group and class discussions and the 

feedback they received from the teacher and 

classmates, were evaluated by the teacher with 
the rubric given in Table 2. The drafts prepared 

by the PSTs are given in the examples below 

and explanations are given about the evaluation 

of the drafts. 

Figure 6 shows the first page of the scientific 

story prepared by the student coded PST3 (The 

PST wrote 4 pages in total) (See Appendix 1 for 
original Turkish version). When the scientific 

story sample written by the PST was examined, 

PST 3 got a total of 14 points. In this context, he 
clearly expressed the big ideas (3 points); wrote 

in the desired format together with the visuals 

supporting the flow of writing (3 points); that 
the draft written as the audience was suitable for 

8th grade students (3 points). When the flow 

was examined, the sentences showing the time 

flow cannot fully form the whole and need to be 
developed (2 points), and the science content is 

good (3 points). 

In Figure 7, a page of the scientific story sample 
prepared by the student coded PST7 using 

Kotobee is shown (the student wrote 8 pages in 

total) ((See Appendix 1 for original Turkish 
version). The PST7 received 14 points in total: 

3 points for expressing big ideas prominently, 

with visuals that support the writing genre such 

as gifs, photos, videos, etc. 3 points for using 
and writing in the desired format; 3 points for 

the appropriateness of the 8th grade students of 

the draft written as the audience; 2 points for 
improving the flow of the writing in response to 

feedback and 3 points for the correctness of the 

examples and good explanations within the 

scope of physical and chemical changes when 

the science content was examined.  
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Figure 6. An example of a handwritten scientific story on Physical and Chemical Change 
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Figure 7. Example of a scientific story prepared with Kotobee on Physical and Chemical Change 
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EVALUATION OF THE LEARNING 

ACTIVITY  

In this study, a case study design, which is one 

of the qualitative research methods, was used. 
Case studies are used to provide in-depth 

understanding of a situation (Merriam, 2015). In 

this context, the research starts with the 

determination of a special situation, and this 
situation can be an individual, a small group, a 

community or a project. The main point here is 

that the situation can be limited or defined by 
certain variables such as a specific time and 

place (Creswell, 2021). This study was carried 

out with 20 freshman pre-service science 

teachers (PSTs) enrolled at a state university 
located in the Central Anatolia Region of 

Türkiye. In this study, writing-to-learn activities 

were implemented as technology-supported 
(Kotobee application) and non-technology-

supported (handwriting). At the end of the 

application, the PSTs' views on these two 
applications were revealed through open-ended 

questions, and then the obtained qualitative data 

were coded. Interrater reliability was tested by 

asking another researcher in science education 
to analyze four transcripts (PSTs' answers to 

open ended questions) and this was found to be 

0.86. 

In this section, information was given by 

examining the opinions of the PSTs about the 

writing-to–learn activities that they created 
using Kotobee and by hand. After both 

applications, open-ended questions about 

writing-to-learn activities were asked to the 

PSTs and the answers were examined. “During 
the semester, you wrote two different scientific 

stories. You typed one of them manually and the 

other using Kotobee. Which of these writing 
activities (manual and Kotobee) do you prefer? 

Why?" The question was asked and the written 

answers from the PSTs were examined. The 

analyzed statements were coded with their 

justifications. 

The majority of PSTs preferred to prepare their 

writing activities with Kotobee, with a 
percentage of 53.4% (n=8). Among the reasons 

why PSTs prefer to use Kotobee were, they can 

use the features of Kotobee (n=6) (picture, 
video, simulation, sound, 3D animation, etc.). 

The effectiveness of the Kotobee application 

(n=2), the faster and easier work with 

technology (n=1) and the effective learning 
(n=1) are among the reasons why the Kotobee 

application is preferred in writing activities. 
When the expressions of the PSTs are 

examined, they generally prefer the Kotobee 

application because it is comfortable in terms of 
visual use and because they can use images in 

different shapes effectively. The PSTs' opinions 

are that the application is more useful in terms 

of the use of demonstrations (pictures, videos, 
gifts, animations, etc.). Examples of statements 

that include reasons for students to prefer 

Kotobee are given below. 

“Kotobee. The reason is that many different 

things and related animated gifts, videos, 

pictures, links can be added. We can only add 

images manually. For students, it is both 
effective and plays the contents of the subject 

while they are reading (PST12).” 

“I would prefer the Kotobee app. Because I 
think that being able to use both visuals and 

many different aspects of it allows us to write a 

more gripping story (PST13).” 

When the answers of the PSTs were examined, 

46.6% (n=7) of them preferred to write by 

hand.  The PSTs preferred handwriting because 

they had difficulty using Kotobee (n=4) and 
because it was easier to write by hand (n=4). In 

addition, not having a computer (n=2), being 

easily accessible (n=1), and providing effective 
learning (n=1) were listed as the reasons for 

preferring writing by hand. When the 

expressions of students who prefer to write by 
hand are examined in general, handwriting is 

preferred because it is easy to access and they 

have difficulties while using Kotobee. Some 

students prefer to write by hand due to reasons 
such as not having a computer and having 

difficulties in using the application. Below are 

some examples of the statements in which the 

PSTs prefer to write by hand. 

“I would prefer manual activity because I wrote 

it in an easier way than the Kotobee application. 

But I would prefer the Kotobee application in 
terms of visuals and for us to learn the subject 

better (PST7).” 

“I would prefer to write by hand. Because I had 
problems logging into the Kotobee application, 

that's why. Also, since some of us do not have 

computers, I prefer to write by hand (PST8).” 

The PSTs were asked the question “Do you 

think these writing activities were effective in 

your learning? Why?" All of the PSTs who 

participated in the activity stated that both 
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writing activities (writing by hand and writing 
with Kotobee) contributed to learning. While 

most of the PSTs (n=9) stated that writing-to-

learn activities were effective in their learning, 
some of them stated that they were effective in 

the learning of the audience, that is, their future 

students. There are also opinions that think that 

it contributes to both himself and the student's 
learning (n=2). In this context, the reasons why 

PSTs' writing activities affect learning were 

examined and these statements were coded. 
When the expressions of the PSTs were 

examined, the effect of writing activities for 

learning purposes on their own learning was 

mostly due to the effectiveness of writing 
activities (n=3). In addition, doing research 

(n=1), enjoyability(n=1), reinforcements (n=1), 

visualizations (n=1), repeating what they know 
(n=1), helping to understand the subject better 

(n=1), the contribution of telling something to 

someone (the audience) (n=1), understanding 
the directions to be followed (n=1) and 

transferring information (n=1) were seen to 

indicate that writing-to-learn activities 

contribute to their own learning. Some of the 
PSTs (n=3) explained the reasons why writing 

activities contributed to students' learning; they 

expressed that writing activities require students 
to state complex ideas in a simple way and 

experience with different methods to convey 

information. Finally, PSTs stated that doing 
research (n=2) and telling something to 

someone (n=1) contributed to the contribution 

of learning-oriented writing activities to both 

their and students' learning. 

CONCLUSION AND IMPLICATIONS 

The aim of this study was to give detailed 

information on how technology-integrated and 
non-technology-integrated writing-to-learn 

activities can be used in the classroom 

environment in the Chemistry I course and to 

reveal the views of PSTs about the practice. The 
PSTs indicated that writing-to-learn activities 

are effective in their learning regardless of 

whether they are technology-integrated or hand-
written. When the studies are examined, 

writing-to-learn activities have positive effects 

on PSTs' academic achievement, attitudes 
towards the course, detecting misconceptions, 

learning concepts and ensuring permanence 

(Akçay et al., 2014; Daşdemir, 2018; Öztürk et 

al., 2022; Tarıkdaroğlu & Akar, 2022; Yaman, 
2018; Yıldız & Büyükkasap, 2011; Yıldız & 

Koçak, 2021). The results of this study support 

the results of the previous studies.  

The suggestions made within the scope of the 

study to the teachers who want to implement the 
activity or to the researchers who want to 

examine it in different dimensions are as 

follows; 

 If writing-to-learn activities will be 
prepared in a technology-integrated, that is, 

in a digital environment, the education 

period can be extended in order for students 
to use the application more effectively. 

 When the statements of the students are 

examined, it is seen that the majority of the 

reasons for their tendency to write by hand 
is due to the fact that they are easily 

accessible. In the activity planned to be 

implemented in this direction, an 
application that students can reach over the 

phone and that they can use online or offline 

can be selected. 
 If the application intended to be used in the 

activity is only computer supported (such as 

Kotobee), the application can be taught 

before starting the writing activities. After 
the application is taught, the computer 

laboratory can be used for students, who do 

not have access to a computer during certain 
hours each week, or science lessons can be 

taught there, so that students can easily 

transfer the drafts they have prepared. 
 The attached evaluation rubric can be used 

so that students can evaluate each other 

during the process or at the end of the 

process (class discussions). 
 The drafts prepared by the pre-service 

teachers can be sent to their real addressees 

(8th grade students) so that they can receive 
feedback from the addressee. 

 In this study, for the scientific story type 

determined for the learning-oriented 

writing activity, a resource determined on 
the internet was given to the students and it 

was discussed what should be considered 

while writing a scientific story in the 
classroom. However, it can be ensured that 

students get help from field experts for the 

writing type determined in writing activities 
for learning purposes. For example, in order 

to obtain information about the writing 

type, the Turkish teacher can be invited to 

the class and be asked to provide 
information on how to use the writing type. 
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 The same application can be used in 
different courses and for different grade 

levels. 
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APPENDIX 

Appendix 1- Turkish version of an example of a handwritten scientific story on Physical and 

Chemical Change 
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Appendix 2- Turkish version of an example of a scientific story prepared with Kotobee on Physical 

and Chemical Change 
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