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Abstract: This study investigated how keeping a journal related to issues and concepts in science
influences sixth grade students’ affective characteristics, including cognition, interest, and attitude
towards science. The development of these characteristics is related to students’ attitudes and
interests in learning. Previous studies have primarily focused on the affective characteristics of gifted
students, while only a few have focused on elementary students in public schools. We asked 34 grade
six students in Korean public schools to keep a journal related to science and technology three
times a week for 12 weeks (September–November 2018). The results show students’ perspectives on
writing science journals from data, including questionnaires, interviews, and surveys. The results
also suggest that keeping a science journal develops students’ affective characteristics related to
science. Our findings will contribute to the development of better pedagogies for sustainability and
resources for teaching science among elementary students.

Keywords: affective characteristics; attitudes; cognition; elementary science education; science
journal interests

1. Introduction

Following the significant emphasis on science education and the role it plays in
technological advancement and globalization, many initiatives have aimed at motivating
students to pursue careers in science and technology. Many of these initiatives focus on
students’ academic performance and achievement. The promotion of students’ skills and
knowledge within science-related affective domains has become essential for 21st-century
citizens, making it an educational goal worldwide [1–3].

The term “affective domains” in the context of this study encompasses cognition,
interests, and attitudes towards science [1,4]. In this study, we investigated the effects of
using science journal writing as a tool to influence elementary students’ affective domains
in learning science. The benefits of writing about science have been extensively researched
over the last three decades [5,6]. In Korea, a number of studies have investigated the
effects of science writing [7–9]; however, most have focused on gifted students and/or
intermediate and high school students. Studies that focus on elementary students are
lacking, despite elementary science setting the foundation for subsequent science learning
and the elementary years being the point at which students develop key intellectual
skills, attitudes, and habits [10]. Therefore, in this study, we explored the effects of science
writing and science journal writing on Korean elementary students’ science-related affective
characteristics.

2. Theoretical Background
2.1. Affective Characteristics

The term affective characteristics stem from Bloom’s widely acknowledged and re
searched taxonomy that categorizes learning levels into three different domains: Cognitive,
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psychomotor, and affective [11–14]. The affective domain describes the emotional processes
of learning, focusing on feelings, values, motivations, attitudes, and dispositions [11].

Anderson and Bourke [15] linked these affective domains to human characteristics,
explaining that cognitive characteristics represent “typical ways of thinking”; psychomotor
characteristics are “typical ways of acting”; and affective characteristics are “typical ways
of feeling” (p. 4). They emphasized the importance of the word “typical” in defining
affective characteristics as humans are not computers—their feelings are subject to a variety
of internal and external factors. Therefore, when assessing affective characteristics, we
followed the two criteria reported in Anderson and Bourke [15]: (1) They must involve
the feelings or emotions of the subject and (2) they must be typical feelings or emotions
of the person. Therefore, when assessing affective characteristics, the intensity, direction,
and target of a person’s feelings should be considered [16]. Affective characteristics can
be both the outcome and consequence of learning; they usher the student into subsequent
lessons that influence learning. McLeod [17] emphasized the importance of researching
affective domains, stating ‘If research on learning and instruction is to maximize its impact
on students and teachers, affective issues must occupy a relatively more central position
in the mind of researchers’ (p. 575). In the field of science education, science writing has
gained recognition for its impact on enhancing students’ learning and facilitating various
science processes and skills related to affective domains.

2.2. Science Writing

Science writing refers to students’ free expression of their understanding of scientific
facts, concepts, principles, laws, theories, and hypotheses [18]. The positive effects of
science writing have been discussed in previous studies [1,5,6,19]. For example, Glynn and
Muth [19] understood science writing as a “conceptual tool for helping students analyze,
interpret, and communicate scientific ideas” (p. 1058), through which students can discover
new ideas and clarify their thinking around the topics of science. In this manner, science
writing can help engage students in complex reasoning and problem-solving processes.

Various studies, including Keys [20], have investigated different techniques to enhance
the effect of learning science through science writing. The results suggest that students
should use scientific reasoning to solve a problem when writing about issues and phenom-
ena related to scientific concepts; reasoning can further expand their scientific thinking
processes and interest and, in turn, have a positive effect on their writing activity. Writing
is a required learning tool for communicating and constructing knowledge in the field of
science [21]. Learners have metacognitive structures, such that employing different types
of writing styles, subjects, and methods can improve learning and lead learners to higher
levels of thinking [1,19]. Recognizing the value of writing as a learning tool, many Korean
schools promote the use of science writing [22]. To date, writing a science journal is the
most ongoing scientific writing activity in elementary schools in Korea.

2.3. Science Journals

Writing a journal involves recording thoughts and emotions about and reflecting
on a topic according to purpose and need. Writing a science journal on a regular basis
encourages students to express their ideas freely, improves understanding of the natural
phenomenon, and improves general writing skills [7,23]. Writing science journals also
offers students the chance to utilize observations, make judgments, frankly express emo-
tions and thoughts, and explore different vocabularies and genres of writing to discuss
scientific topics.

Moreover, keeping a science journal allows students to draw from their daily experi-
ences of scientific concepts and further question issues and phenomena related to science.
Science learning becomes ‘constructive rather than rote’ [19]. Peyton (1993) [24] identified
the benefits of keeping a science journal as offering a chance for students to explore and
expand new scientific concepts based on prior understanding.
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Writing a science journal also helps students to better understand scientific concepts
by allowing them to link their own daily experiences with scientific phenomena [1,23].

Writing a science journal promotes inquiry-based learning. Park and Kim [9] stated
that students often experience inquiry subjects in their daily lives, such that keeping a
journal helps students express their thoughts on various topics related to science and
technology, which may or may not be related to the concepts they are learning in science
class. Moreover, by facilitating students’ inquiries about science in their daily life, writing
science journals enhances other abilities related to scientific inquiry, such as observation,
classification, measurement, inference, expectation, data conversion, data interpretation,
setting up hypotheses, and identifying control variables [1,18,20]. By offering students
the chance to think and reflect upon various scientific phenomena in a manner that is
different from traditional knowledge acquisition, writing science journals links students’
daily experience to scientific phenomena, which, in turn, influences students’ affective
domains in science. Writing science journals increases students’ interest in learning science
and science-related curiosity in their daily lives [1,9,22].

3. Materials and Methods
3.1. Participants

Participants in this study were 34 sixth-grade students from an elementary school
located in Gyeonggi-do, Korea. All students had a relatively similar socio-economic status.
Participation was voluntary and students could withdraw from the study at any time.
The data collected (including journals, interviews, questionnaires, and surveys) were
not graded.

3.2. Data Collection

In August 2018, prior to writing journals, students were invited to answer two different
questionnaires: A Group Assessment of Logical Thinking (GALT) and an evaluation
framework of science-related affective domains [25]. The GALT is a pencil and paper test
first developed by Roadrangka et al. [26] to measure students’ logical thinking ability and
many versions have since been published. We adopted the Yang and Kang [27] version,
which is modified from the original to include questions specifically focused on testing
logical thinking ability and affective aspects related to science. The reliability of the Yang
and Kang [27] version based on Cronbach’s α was 0.76. In addition, we followed the Chung
and Ahn [25] categories of affective domain, which reflect the Korean science curriculum.
In particular, Chung and Ahn [25] developed 48 questions on affective domains related to
Korean education. These 48 items were classified into three different domains (cognition,
attitudes, and interests) that were then piloted and tested. The Cronbach α coefficient of
the evaluation framework ranged from 0.83 to 0.86, which suggests that the assessment of
science-related affective domains is reliable.

Before and after the science journal writing activity, the GALT was distributed to all
participating students. In addition, according to the Group Assessment of Logical Thinking
(GALT) test, logical thinking stages were divided into the concrete operational stage, the
transition period, and the formal operation stage developed by Roadrangka et al. [26].
Based on the results of the logical reasoning ability test, students were divided into three
groups: A high-level group (six students), a middle-level group (10 students), and a low-
level group (18 students). To measure students’ science-related affective domains in science
education before and after the study, a science-related affective domains questionnaire was
distributed among participating students (Chung and Ahn, [25].)

During the last week of August 2018, we introduced participating students to the
concepts of writing science journals, along with different examples in the presence of their
classroom teacher. Students were invited to write about any science topic in their journal;
they were encouraged to write in complete sentences (because this helps elementary
students develop better writing skills) and to include drawings or poems. Students were
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asked to make entries in their science journals three times a week (although once or twice a
week was accepted) for 12 weeks from September to November.

In addition to making journal entries and taking the GALT and pre-activity tests, all
participating students completed the post-activity survey. The post-activity survey was
based on the Chung and Ahn [25] questionnaire and modified by two science education
experts to better fit the context of our study. This modified post-activity survey consisted
of four open-ended questions:

(1) Do you think that your perception (cognition) of science changed after keeping a
science journal?

(2) Do you feel more interested in science after keeping a science journal?
(3) Do you think that writing a science journal changed your attitude towards science?
(4) After writing a science journal, has your general attitude towards your daily life changed?

According to the one-group pre- and post-test design using a non-equivalent de-
pendent variable by quasi-experiment, we designed the experiment and conducted the
experiment process for validity. In addition, it increased the reliability of research results
through the triangulation method by qualitative and quantitative research methods [28].
Individual interviews were conducted after the post-activity survey. Eight students were
selected for the interview through stratified cluster random sampling based on their logical
thinking ability determined by the GALT results. According to the GALT results, three
groups were divided into the concrete operational stage (low group), the transition period
stage (middle group), and the formal operation stage (high group). Participants A, B, and
C were included in the concrete operational stage (low group), D, E, and F in the concrete
operational stage (low group), and G and H in the formal operation stage (high group).
Each interview took 45 min; the data were transcribed and self-checked by students along
with their parents.

3.3. Data Analysis

Data from the post-activity survey and interviews were analyzed based on students’
level of logical thinking ability determined by the GALT results (e.g., high: Formal operational
stage; middle: Transitional period; and low: Concrete operational stage groups of logical
thinking ability). Moreover, all questions from the science-related affective characteristics and
post-activity survey were reclassified into our three-research study focuses—change in the
cognition of science, interest in science, and attitude towards science.

4. Results
4.1. Effects of Science Journals on Students’ Cognition of Science
4.1.1. Pre- and Post-Activity Affective Domain Questionnaires

Questions related to cognition of science from the science-related affective domains
questionnaire [4] were grouped for analysis. The average value of students’ cognition of
science before keeping a science journal was 40.76 (SD = 4.687), rising to 41.65 (SD = 5.162)
after the activity, indicating an improvement in students’ cognition of science (N = 34). The
p-value (0.011) suggests that the results are significant (p < 0.05).

Table 1 lists how writing a science journal affects the sub-factors of cognition. In
general, writing a science journal had a positive impact on every sub-factor of students’
cognition of science. However, the p-values of these sub-factors, including cognition of
science education, careers in the field of science, and STS (science, technology, and society),
were higher than 0.05, which indicates that they were not statistically significant. Therefore,
examining the results from additional post-activity surveys was required to determine the
ways in which writing a science journal affects students’ perceptions about science in a
more detailed manner.
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Table 1. Sub-factors of cognition (N = 34).

Sub Factor Division Average Standard Deviation Standard Error t p

Cognition of science Pre-test 9.89 1.597 0.319
2.246 0.032 *

Post-test 10.51 1.583 0.386

Cognition of science
learning and teaching

Pre-test 10.56 1.645 0.214
1.983 0.071

Post-test 12.19 1.675 0.292

Cognition of science
related careers

Pre-test 9.25 1.589 0.268
0.385 0.539

Post-test 9.28 1.921 0.383

Cognition of importance
related to STS a problems

Pre-test 9.81 1.625 0.383
1.899 0.071

Post-test 10.12 1.959 0.369

* p < 0.05, a STS: Science, technology, and society.

4.1.2. Post-Activity Survey

Table 2 lists an analysis of the first question in students’ survey questions (Do you
think that your perception (cognition) of science changed after keeping a science journal?).
Based on their logical thinking ability, we re-categorized students’ answers from the survey.

Table 2. Post-questionnaire perception of science (N = 34).

Changed Unchanged

Group Changed a Lot Changed a Little Total (%) Total (%)

All 3 12 15 (44) 19 (56)

High 0 3 3 (8.8) 3 (8.9)

Middle 2 3 5 (14.7) 5 (14.8)

Low 1 6 7 (20.5) 11 (32.3)

From Table 2, writing a science journal helped change their perception of science.
Some perceptions that students held prior to writing a science journal were as follows:

• Science is a difficult subject.
• Science is what scientists do, so it is none of my business.
• Only smart people can do science.

However, after keeping science journals, students found science to be more relevant
to their lives and revised their view of science. Meanwhile, 56% of participating students
stated that keeping a science journal did not affect or change their perception of science.
After writing science journals, these students expressed the following changes in their
perception of science:

• Science is present in our daily lives.
• Scientific principles are applicable in many instances in our lives.
• Every convenience in our lives is attributable to scientific principles.

This may be because many students from the high-level logical thinking ability group
already had positive perceptions of science, as can be inferred from comments such as “I
was interested in science or learning science before the journal writing activity and I have
maintained my interest.” However, overall, students stated that writing a science journal
helped increase their positive perceptions of science (whether or not they had positive
views on science prior to keeping a journal).

4.1.3. Interviews

To further investigate students’ cognition of science in relation to writing science
journals, we asked students whether keeping a science journal helped them to think about
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science more than before. Students were asked to answer “yes” or “no” and then elaborate
on their answers. Below are some of the responses from students who thought that writing
a science journal helped them think more frequently about scientific issues and concepts:

Student B: I think of science only during science class, but now I always think
of science.

Student E: I like the fact that writing a journal made me feel more intimate with
science. I used to think that science is what is in the science textbook, but now I
know that science can be hidden in my life.

Student H: Usually, I think a lot about what science is whenever I take the science
experiment class and gifted education. I think that writing a science journal
provides an opportunity for me to think about science.

Based on the results of the individual interviews, writing a science journal helped students
from the high-, middle-, and low-level groups of logical thinking ability to feel more familiar
and intimate with science and to recognize the relevance of science in their daily lives.

To determine whether there were any changes in students’ perception of science class,
we posed the following question to participating students: “Do you think that keeping a
science diary changes your thoughts on science class?” In response, student H from the
high-level group and student E from the middle-level group explained that they maintained
their science journals to solve problems posed in their science class or to review what they
learned in class.

Student H: I used to be into science and did not find taking a science class
burdensome. My thoughts about science class have changed.

Student E: I liked making searches that were relevant to science and keeping a
science diary through science class.

When asked if writing journals helped them change their perception about scientists, two
students answered that it did not help them:

Student G: When I think of scientists, Einstein comes to mind. I also want to be a
great scientist like Einstein. Not because of the science diary, I’ve always wanted
to be a scientist.

Student D: Science is very relevant to our lives, scientists, too. This thought did
not change before and after keeping a science diary.

Most high-level logical ability students said that they had a positive view of scientists (e.g.,
student G). They thought that science helps humanity in general, but scientists normally
perform difficult tasks; these perceptions were held by most of the students and did not
change. However, students from the middle- and low-level logical thinking ability groups
showed changes in their perception of scientists, as described below:

Student F: I thought that scientists are great, without question. Of course, it didn’t
change, but something is different: even scientists start from thinking about small
things and observing them. I felt like I became a real scientist.

Student B: I’ve been looking around more since I started keeping a science diary.
I’ve always thought that scientists would do that. So now, I think that scientists
are like me.

Students in the middle- and low-level groups who changed their opinions of scientists
now thought that the work of scientists involves what happens in their daily lives. These
students felt like they were being scientists whenever they experienced the joy of finding a
scientific problem in their daily lives. These students also mentioned that they started to
think more critically about facts and ideas and observed their surroundings more critically.

Lastly, we asked students if writing science journals changed any of their perceptions
towards science and their society. Many students, including E and F, responded affirmatively:
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Student E: I think our lives have become more convenient because of scientific
developments.

Student F: I’m not particularly interested in science, but while I was keeping a
science diary, I was thinking that thanks to science, we can live comfortably.

These students thought that the development of science is directly linked to convenience
in our lives, as well as advancements in technology and society. Additionally, some
students thought that current developments in technology were attributable to scientists
and inventors and wrote in their science journals about inventions.

4.2. Effects of Science Journal Writing on Interest in Science
4.2.1. Pre- and Post-Tests in Terms of Interest in Science

Table 3 lists the results from the pre- and post-tests from the science-related affective
domains questionnaires. From Table 3, the ‘interests in science’ affective domains averaged
45.65 (SD = 6.956) before keeping a science journal, increasing to 78.12 (SD = 7.862) after
keeping a science journal. Therefore, in general, there were some changes in students’
interests in science.

Table 3. Differences in interest in science (N = 34).

Division Average Standard Deviation Standard Error t p

Pre-test 45.65 6.956 1.137
2.578 0.001 *

Post-test 78.12 7.862 1.367
* p < 0.05.

Table 4 lists how the science journal specifically affected each sub-factor of interest
in science. With regards to ‘interest in science’ and ‘interest in science activity,’ the p-
values below 0.05 suggest that the results are statistically significant. However, categories
including ‘interest in science learning,’ ‘interest in science-related careers,’ and ‘anxiety
towards science’ are not significant (p > 0.05). Therefore, the results from the post-activity
survey and interviews were triangulated to reveal if writing a journal helps students to
develop an interest in science.

Table 4. Pre- and post-test results by sub-factor of interest in science (N = 34).

Sub-Factor Division Average Standard
Deviation

Standard
Error t p

Interest in science
Pre-test 9.27 1.818 0.332

2.463 0.020 *
Post-test 9.97 2.414 0.441

Interest in science
learning

Pre-test 8.90 2.150 0.386
1.827 0.078

Post-test 9.26 1.879 0.338

Interest in science
activities

Pre-test 8.71 2.254 0.405
3.133 0.004

Post-test 9.74 2.175 0.391

Interest in careers in
the field of science

Pre-test 8.48 2.204 0.396
1.150 0.259

Post-test 8.87 2.291 0.412

Anxiety towards
science

Pre-test 11.13 1.979 0.355
1.545 0.133

Post-test 11.39 1.927 0.341
* p < 0.05.

4.2.2. Post-Activity Surveys

We included the following question in the post-activity survey: Do you feel more
interested in science after keeping a science journal? Students from different logical
thinking ability groups showed different patterns in response to this question (Table 5).
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Of the students, 47%, regardless of logical thinking ability level, answered that writing a
science journal did not change their interest in science, for example:

• It is boring to write a science journal with a sense of duty and I don’t have any
particular interest in science

• I used to like science and I can’t say that writing a science journal helped increase my
interest in science.

Table 5. Post-questionnaire interest in science (N = 34).

Changed Unchanged

Group Changed
a Lot

Changed
a Little Total (%) Total (%)

All 7 11 18 (53) 16 (47)

High 1 2 3 (8.9) 3 (8.8)

Middle 3 4 7 (20.6) 3 (8.8)

Low 3 5 8 (23.5) 10 (29.4)

As revealed in the excerpts above, some students were interested in science prior to
the study and writing a science journal did not increase their interest in science. Yet, 53%
of all students stated that writing a science journal changed their interest in science. For
example, writing a science journal helps in organizing ideas and it is fun to write journals
after the lab/experiment during science class.

• I became more interested in science because I am always trying to find a topic for
my journals.

• When I keep a diary, I find out about scientific phenomena and it increases my interest
in science.

These comments indicate that writing science journals provided opportunities for
students to think beyond their usual concerns, which, in turn, enhanced students’ general
interest in science.

4.2.3. Interviews

Students’ responses to the question ‘Did keeping a science diary change your interest
in science?’ were varied (e.g., from ‘It was helpful’ to ‘It was not helpful’) in the high-level
logical thinking ability group, with no significant increase in interest after writing science
journals, as revealed by a comment from student H.

Student H: I have always had an interest in science and still have an interest after
keeping a science diary. I felt like I got familiar with science through the science
diary. I’m not sure if this says that I became more interested in science.

Students from the high-ability group had been interested in science since before writing
the journal; to some extent, writing science journals gave them a sense of familiarity with
science, which helped slightly increase their interest in science. We also asked them whether
they thought they had become more interested in science after writing a science journal.
Example responses included:

Student A: I began to like science. I think it is because I forced myself to have an
interest in science to write the science diary.

Student B: I read books related to science and I tried to find scientific principles
in books with my parents. And this made me more interested in science.

In general, students from the middle-level logical thinking ability group responded that
writing science journals increased their interest in science. In contrast, for students in the
low-level group (represented by student B), who wrote the diary with the help of parents,
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writing the science journal offered them an opportunity to understand new scientific
principles both in theory and in their daily lives, which enhanced their interest in science.

When asked the question “Did keeping a science journal change your interest in
science activity?”, students either answered ‘yes’ or ‘no.’ Examples of negating responses
are as follows:

Student G: I actually learn principles and do many different experiments in my
gifted science class. I have had fun with the science activity before and after
writingscience journals.

Student H: Nothing changed much. I liked science experiments and it was really
fun before.

It is possible that students in the high-level group of logical thinking ability, such as student
G, had participated in many science activities in their gifted classes and at home. Thus,
maintaining a science journal did not initiate the development of an interest in science.
However, many students from middle- and low-level groups thought that writing science
journals changed their interest in science.

4.3. Effects of Writing a Science Journal on Attitudes Towards Science
4.3.1. Pre- and Post-Test Analysis in Terms of Attitude Towards Science

Questions related to cognition of science from the science-related affective domains
questionnaire [4] were grouped for analysis. The average score on items related to attitudes
from science affective domains before keeping a science journal was 65.61 (SD = 8.926),
rising to 68.39 (SD = 7.981) after keeping a science journal, indicating an improvement in
students’ attitudes towards science (N = 34). The p-value (0.003) suggests that the results
are significant (p < 0.05).

Table 6 lists the results of the pre- and post-journal tests. Among the sub-factors of
scientific attitude, only curiosity and persistence yielded scores below the significance level.
Average scores for openness, criticism, cooperation, volunteering, and creativity improved,
but the changes were not statistically significant.

Table 6. Pre- and post-test attitudes towards science factor (N = 34).

Sub-Factor Division Average Standard
Deviation

Standard
Error t p

Curiosity Pre-test 7.93 1.896 0.254
2.108 0.033 *

Post-test 8.98 2.036 0.284

Openness Pre-test 9.12 1.796 0.313
1.153 0.358

Post-test 9.42 1.748 0.295

Criticism
Pre-test 8.82 1.756 0.331

0.891 0.386
Post-test 8.93 1.501 0.289

Cooperation Pre-test 9.22 1.560 0.299
0.168 0.894

Post-test 9.27 2.129 0.266

Volunteering Pre-test 9.97 1.618 0.409
1.027 0.368

Post-test 9.98 1.599 0.387

Persistence
Pre-test 8.89 1.793 0.241

2.118 0.033 *
Post-test 10.24 1.696 0.216

Creativity Pre-test 9.46 7.699 0.326
2.103 0.068

Pro-test 9.89 2.117 2.98
* p < 0.05.
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4.3.2. Post-Activity Survey

With regard to attitude towards science, we asked two questions in the post-activity
survey: ‘Did keeping a science journal change your attitude towards learning science?’
(Table 7) and ‘Did keeping a science journal change your attitude towards your daily life?’
(Table 8).

Table 7. Post-activity attitudes to learning science (N = 34).

Changed Unchanged

Group Changed a Lot Changed a Little Total (%) Total (%)

All 3 12 15 (44) 19 (56)

High 1 1 2 (5.8) 4 (11.8)

Middle 1 4 5 (14.7) 5 (14.8)

Low 1 7 8 (23.5) 10 (29.4)

Table 8. Post-activity attitudes towards science in daily life (N = 34).

Changed Unchanged

Group Changed a Lot Changed a Little Total (%) Total (%)

All 6 14 20 (59) 14 (41)

High 1 3 4 (11.8) 2 (5.8)

Middle 2 5 7 (20.6) 3 (8.8)

Low 3 6 9 (26.6) 9 (26.4)

From Table 7, 56% of the participating students stated that keeping science journals
did not change their attitudes towards learning science, for example:

• Science is still difficult and confusing.
• I don’t think keeping a science diary has anything to do with studying science.
• It is fun to do an experiment in science class, but this too I have to memorize. So there aren’t

really any changes.

However, 44% of students thought that writing science journals helped improve their
attitudes towards learning science, for example:

• I understood scientific principles naturally through writing journals
• It was fun and amazing writing a journal about stuff that I usually just pass by and link them

to what I learned in science class.
• Even though it was only for writing a science diary, I thought a lot about scientific things.

Most of the students who found writing science journals helpful did not link learning
science to tests. Our results are consistent with those of Peyton [24], who found that
learners expand and link original concepts through writing science journals. We suggest
that science journals can provide a great opportunity for students to think about science as
being beyond material for tests and gradually learn about science through their daily lives.

From Table 8, 41% of the students responded that writing a science journal did not
influence their attitudes towards their daily lives. For example, there is no particular
change caused by keeping a diary:

• I’ve never thought of science as being related to my daily life.
• I felt annoyed and pressured to keep a science journal and I do not think that it made any

change in my daily life.

In contrast, 59% of the students stated that writing science journals positively influ-
enced their attitude towards science in their daily lives, for example:

• I now look around my surroundings more carefully and in detail.
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• I think about what I should be writing about for my journals, all the time; at home, school, on
my way to anywhere!

These comments suggest that students started to think about finding a topic for their
science journal; during that process, they naturally acquired a habit of observing and
interpreting their surroundings in their everyday life.

4.3.3. Interviews

To better comprehend students’ comments from the post-activity survey, we asked
interviewees whether their attitudes towards studying the subject of science changed after
writing their science journals. Students either responded ‘yes’ or ‘no.’ In general, students’
logical thinking ability did not have a strong influence on changes in their attitude towards
studying science. For example, students G and H from the high-level group and student
A from the low-level group mentioned that writing journals did not have any effect on
their attitudes:

• Student A: Nothing changed.
• Student G: There is no particular change. I believe that studying science is not always

about memorization. It is easy to study science once I understand concepts.
• Student H: I study every subject including science focusing on the comprehension of

topics. So I don’t think there were any changes towards my studying attitudes after
writing the science journal.

To explore the effects of writing a science journal on attitudes towards science, as well
as the diverse students’ perspectives on this topic, we further asked interviewees whether
their attitudes towards science in their daily lives changed after writing science journals.
Most students did recognize, to a certain extent, a change in their attitude, for example:

Student E: When I just pass time in my daily life, I now observe and think about
science-related topics. I kept thinking of the science diary until I found a topic
for it. So, I think, this is the change.

Student F: I did not look for science in my daily life in the past. I just went by,
now when I observe some natural phenomena, I wonder why it happens and I try
to find the reasons on the Internet, etc. I get some help from my parent or teacher
when I cannot find the information on the web. I think that is the difference.

Despite the fact that the high-level logical thinking ability group answered that there was
no change in cognition or attitude because they had always been interested in science,
writing science journals encouraged them to reflect on science-related issues that they
usually overlooked. Middle-level logical thinking students also replied that they now look
at issues in their daily lives more carefully to find a topic for their science journal. This is
consistent with the results of previous studies, which indicated that keeping a science diary
changes the learning attitude of students as they observe their surroundings and search for
scientific principles on their own [8]. Furthermore, reflective writing develops the ability to
observe every-day phenomena from a scientific perspective [14,23].

5. Discussion

This study investigated the perceptions of students about how keeping a science
diary affected their cognition of science, interest in science, and attitude towards science.
From data, including questionnaires, interviews, and surveys, keeping a science journal
develops students’ affective characteristics related to science. After keeping science journals,
students found science to be more relevant to their lives and revised their view of science.
Furthermore, writing a science journal helped change their perception of science and
provided opportunities for students to think beyond their usual concerns, which, in turn,
enhanced students’ general interest in science. However, the cognition of the students from
the low- and high-level logical thinking groups did not change significantly among the
various sub-factors of science cognition. Prior to the project, students from the high-level
logical thinking group already possessed positive cognition of science and experienced and
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sought various ways to interact with science in and outside the classroom while students
from the low-level logical thinking group generally maintained negative views towards
science. Similar patterns were observed in the cases of students’ interest and attitude.
As a result, the findings of this study suggest that keeping a science journal can be a
useful method to develop students’ affective characteristics related to on science. We hope
that our findings contribute to developing better pedagogies and resources for teaching
science for elementary students. A major limitation of the study was that the selection of
participants for individual interviews was solely based on their logical thinking ability.
Future studies should examine students’ personal preference and previous experience
related to science activities, which significantly influence the development of students’
science-related affective characteristics discussed in this study. Moreover, some students
in this study perceived writing science journals to be obligatory, not voluntary. More
accurate results may be drawn by studying students who write science journals of their
own volition.

This study offered diverse students’ perspectives on writing science journals in relation
to improvements in science-related domains. Based on our results, we suggest that writing
science journals can be a potential learning tool for elementary students to develop science-
related affective domains, thus engaging them to more effectively learn science. Despite the
recognition given to affective domains in learning and teaching, they remain a peripheral
area in education, wherein much attention is focused on the cognitive domain. The results
of this study will contribute to advocacy for the fulfillment of the three domains (cognitive,
psychomotor, and affective) in learning and teaching science.

Author Contributions: Conceptualization, Y..J. and C.L.; methodology, H.K.; software, H.K.; valida-
tion, H.K. and Y.J.; formal analysis, H.K.; investigation, Y.J. and C.L.; resources, H.K.; data curation,
H.K.; writing—original draft preparation, Y.J. and H.K.; writing—review and editing, H.K.; visualiza-
tion, H.K.; supervision, H.K.; project administration, H.K. All authors have read and agreed to the
published version of the manuscript.

Funding: This research received no external funding.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Informed consent was obtained from all subjects involved in the study.

Data Availability Statement: Not applicable.

Conflicts of Interest: The authors declare no conflict of interest.

References
1. Bulut, P. The effect of primary school students’ writing attitudes and writing self-efficacy beliefs on their summary writing

achievement. Int. Electron. J. Elem. Educ. 2017, 10, 281–285. [CrossRef]
2. Organization for Economic Co-Operation and Development OECD. Education. Economy and Society. 2012. Available online:

http://www.ied.edu.hk/apfslt/v14_issue1/tanhenglin/index.htm#con (accessed on 3 August 2020).
3. Tan, K.; Heng, C.; Tan, S. Teaching school science within the cognitive and affective domains. Asia-Pac. Forum Sci. Learn. Teach.

2013, 14, 1–16.
4. Kim, H.N.; Chung, W.H.; Jeong, J.W. National assessment system development of science-related affective domain. Korean J. Sci.

Educ. 1998, 183, 357–369.
5. Holliday, W. Helping college students read and write: Practical research-based suggestions. J. Coll. Sci. Teach. 1992, 221, 58–60.
6. Rivard, L.O.P. A review of writing to learn in science: Implications for practice and research. J. Res. Sci. Teach. 1994, 319, 969–983.

[CrossRef]
7. Grogan, K.E. Writing science: What makes scientific writing hard and how to make it easier. Bull. Ecol. Soc. Am. 2021, 1021, 1–8.

[CrossRef]
8. Nam, K.; Lee, B.; Lee, S. The effect of science journal writing on the science-related affective domain of scientifically gifted

students at middle school level. Korean J. Sci. Educ. 2004, 246, 1272–1282.
9. Park, C.O.; Kim, H.M. Patterns and investigation methods of Science Diary of Gifted Elementary School Students. Korean Sci.

Educ. Soc. Gift. 2011, 33, 49–63.

http://doi.org/10.26822/iejee.2017236123
http://www.ied.edu.hk/apfslt/v14_issue1/tanhenglin/index.htm#con
http://doi.org/10.1002/tea.3660310910
http://doi.org/10.1002/bes2.1800


Sustainability 2021, 13, 9691 13 of 13

10. St. John, M. Investing in the Improvement of Elementary Education. Inverness Research Associates. 27 July 2007. Available
online: http://inverness-research.org/reports/2009-03_MSJCongressionalBriefingwNotes-final-2007-0727.pdf (accessed on
10 July 2020).

11. Bloom, B.S. Taxonomy of educational objectives, the classification of educational goals. In Handbook 2: Affective Domain;
Longman Group Limited: New York, NY, USA, 1964.

12. Jagger, S. Affective learning and the classroom debate. Innov. Educ. Teach. Int. 2013, 501, 38–50. [CrossRef]
13. Rezaei, A.; Seyf, A. The effect of descriptive evaluation on cognitive, emotional, psychological, and motor characteristics of

students. J. Educ. Innov. 2006, 518, 11–40.
14. Sakiz, G. Perceived teacher affective support in relation to emotional and motivational variables in elementary school science

classrooms in Turkey. Res. Sci. Technol. Educ. 2017, 351, 108–129. [CrossRef]
15. Anderson, L.W.; Bourke, S.E. Assessing Affective Characteristics in the Schools, 2nd ed.; Erlbaum: Mahwah, NJ, USA, 2000.
16. Anderson, L.W. Assessing Affective Characteristics in the Schools; Allyn & Bacon: Boston, MS, USA, 1981.
17. McLeod, D.B. Research on affect in mathematics: A reconceptualization. In Handbook of Research on Mathematics Teaching and

Learning; Grouws, D.A., Ed.; Macmillan: New York, NY, USA, 1992; pp. 575–596.
18. Owens, C.V. Teachers’ responses to science writing. Teach. Learn. J. Nat. Inq. 2000, 151, 22–35.
19. Glynn, S.M.; Muth, K.D. Reading and writing to learn science: Achieving scientific literacy. J. Res. Sci. Teach. 1994, 319, 1057–1073.

[CrossRef]
20. Keys, C.W. Language as an indicator of meaning generation: An analysis of middle School Students’ Written Discourse About

Scientific Investigations. J. Res. Sci. Teach. 1999, 369, 1044–1061. [CrossRef]
21. Hand, B.; Prain, V. Teachers implementing writing-to-learn strategies in junior secondary science: A case study. Sci. Educ. 2002,

866, 737–755. [CrossRef]
22. Park, Y.M. Writing curriculum and writing textbook for high school and college students in Korea. Korean Writ. Assoc. 2008,

7, 235–258.
23. Gibson, H.L.; Bernhard, J. Enhancing the Science Literacy of Preservice Teacher through the Use of Reflective Journals. In Proceedings

of the Annual Meeting of the National Association of Research in Science Teaching, St. Louis, MO, USA, 26–29 March 2001.
24. Peyton, J.K. Dialogue Journals: Interactive Writing to Develop Language and Literacy. 1993. Available online: http://www.cal.

org/ericcl/digest/peyton01.html (accessed on 6 October 2020).
25. Chung, Y.L.; Ahn, M.K. Effects of self-regulated learning on academic self-regulation, science achievement and science related

affective domains. J. Korean Elem. Sci. Educ. 2010, 29, 1598–3099.
26. Roadrangka, V.; Yeany, R.H.; Padilla, M.J. GALT—Group Test of Logical Thinking; University of Georgia: Athens, GA, USA, 1982.
27. Yang, H.; Kang, S. The enhancement of critical thinking skill by the logical thinking skill about the elementary school’s pupil

through the activities of “Thinking Science”. J. Korean Elem. Sci. Educ. 2013, 324, 485–494.
28. Lincoln, Y.S.; Guba, E.G. Paradigmatic controversies, contradictions, and emerging confluences. In Handbook of Qualitative Research,

2nd ed.; Denzin, N.K., Lincoln, Y.S., Eds.; Sage: Thousand Oaks, CA, USA, 2000; pp. 163–188.

http://inverness-research.org/reports/2009-03_MSJCongressionalBriefingwNotes-final-2007-0727.pdf
http://doi.org/10.1080/14703297.2012.746515
http://doi.org/10.1080/02635143.2017.1278683
http://doi.org/10.1002/tea.3660310915
http://doi.org/10.1002/(SICI)1098-2736(199911)36:9&lt;1044::AID-TEA5&gt;3.0.CO;2-J
http://doi.org/10.1002/sce.10016
http://www.cal.org/ericcl/digest/peyton01.html
http://www.cal.org/ericcl/digest/peyton01.html

	Introduction 
	Theoretical Background 
	Affective Characteristics 
	Science Writing 
	Science Journals 

	Materials and Methods 
	Participants 
	Data Collection 
	Data Analysis 

	Results 
	Effects of Science Journals on Students’ Cognition of Science 
	Pre- and Post-Activity Affective Domain Questionnaires 
	Post-Activity Survey 
	Interviews 

	Effects of Science Journal Writing on Interest in Science 
	Pre- and Post-Tests in Terms of Interest in Science 
	Post-Activity Surveys 
	Interviews 

	Effects of Writing a Science Journal on Attitudes Towards Science 
	Pre- and Post-Test Analysis in Terms of Attitude Towards Science 
	Post-Activity Survey 
	Interviews 


	Discussion 
	References

