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ABSTRACT Investigating the integration of learning journals into a pre-service teacher education course to promote reflection
was the overall goal of this study. Studies about evaluating students’ journals have generally analyzed them using a holistic and general
approach without examining their content and levels of reflection. This study focuses on both contents, levels of reflection, and their
relationship. The participants of the study consisted of 33 senior pre-service elementary teachers. The patticipants were asked to
produce a learning journal entry each week at the end of the Science, Technology, Society, and Environment class, in which they
were asked to reflect on what they had learned. A deductive content analysis was utilized to determine the levels of reflection of the
pre-setvice teachers’ journals. Deductive content analysis was used to determine the levels of reflection of the pre-service teachers’
journals. The levels of reflection of the patticipants were moderate and did not show a pattern of improvement over time; instead,
the levels of reflection depended on the content of the related class meeting. The feedback cycle should be reconsidered for further

improvement in the journals.
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1. INTRODUCTION

Reflective journals, which are viewed as useful learning
tools (Cengiz, 2020; Moon, 2007), can support students in
many ways, such as reflecting on their learning; developing
thinking skills; identifying prior knowledge and learning
needs; determining the appropriate learning method;
monitoring progress; and gaining self-confidence (Cengiz
& Karatas, 2013; Cengiz & Karatas, 2015; Kazu &
Demiralp, 2012; McDonald & Dominguez, 2009; Wilson
& Jan, 1993).

Moreover, in addition to descriptions of the knowledge
gained from daily activities, reflective journals provide a
self-analysis of students' learning and learning situations
(Wilson & Jan, 1993). In this sense, while keeping their
learning journals, students are prompted to think about the
learning process, consider their views as they change during
the learning process, and review the knowledge they have
gained. As Moon (2010) points out, journaling provides
favorable conditions for learning and retention, as writing
about new experiences, concepts, and ideas allow students
to understand better and remember them. In addition,
O’Rourke (1998) notes that carefully kept journals may
help students reflect and synthesize knowledge and
become more aware of their learning styles. Such awareness
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arises as students organize their thoughts and make sense
out of a situation or stimulus (Moon, 2010).

Given these benefits, Boud (2001) emphasizes the use
of reflective journals as an educational tool in formal
learning to improve what is done and how it is done. Moon
(2010) and O’Rourke (1998), moreover, associate reflective
thinking with a deep learning approach. In this regard, Kim
(2005) defines reflective learning as referring to “¢he process
of one’s purposeful and conscions activity to monitor, analysis, and
evaluate one’s own learning in terms of achieving learning goals,
sustaining motivation, making deep nnderstanding, using appropriate
learning strategies, and interacting with peers and instructors in order
to construct new perspectives of learning that directly lead to improve
learning process and performance” (p. 11).

Reflective journals are used in many different areas in
higher education to achieve the above-mentioned purposes
(Dyment & O’Connell, 2011). These areas cover a wide
spectrum of fields, from nursing (Dubé & Ducharme,
2015; Ross, Mahal, Chinnapen, Kolar, & Woodman, 2014)
and medical education (Chen & Forbes, 2014) to teacher
training (Kitchenham & Chasteauneuf, 2009; Liu, 2015;
Poldner, Van der Schaaf, Simons, Van Tartwijk, &
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Wijngaards, 2014). In teacher education, in particular,
reflection is required to train future teachers to reflect on
their actions and think about their ideas, students,
curriculum, and the world they live in (Liu, 2015). In this
regard, Kitchenham & Chasteauneuf (2009) point out that
teachers who do not reflect cannot go beyond imitating
their past teachers, peers, and environment.

Much of the existing research on reflective journals has
focused on examining the level of reflection found in
student journal entries (Poldner et al., 2014). Various
models have been presented to determine the levels of
reflection (e.g., Boud, Keogh, & Walker, 1985; Merizow,
1981; Schon, 1983). Among these, the model proposed by
Merizow (1981) has been more widely acknowledged.
According to this model, reflection is sorted into two main
categories as non-reflective and reflective actions. Non-
reflective  actions are habitual, thoughtful, and
introspective, while reflective activities consist of content,
process, and premise (Poldner et al, 2014). Kember,
McKay, Sinclair, & Wong (2008) adapted Merizow’s (1981)
model to reliably code and determine the levels of
reflection of students’ writing according to a hierarchically
order as habitual action/non-reflection; understanding;
reflection; critical reflection.

Looking at other perspectives, Dyment & O'Connell
(2011) reviewed the literature on the quality of reflection in
the journals of undergraduate students and found that
many different approaches were used to determine the
reflective rates; they also found that reflections made by
students varied in terms of their quality. Moreover, they
reported that only two out of eleven studies said high-
quality student reflection, while four of the reported studies
indicated minimal reflection. More interestingly, the
participants in the remaining five studies did not reflect at
all and described events or concepts.

Studies about evaluating students’ journals have found
that journals have generally been analyzed using a holistic
and general approach without examining their content and
levels of reflection. In this sense, Poldner et al. (2014)
recommend simultaneous evaluation of the level of
reflection and the scope for a more realistic and detailed
analysis. Liu (2015) likewise asserts that teacher educators
should focus on how what and why pre-service teachers
reflect and how these reflections affect their learning and
teaching experiences in the classroom.

On the other hand, few studies have been found in the
literature in which pre-setvice teachers' reflective content
and their levels of reflection were discussed together
(Korkko, Kyré-Ammélé, & Turunen, 2016; Lee, 2005).
Yet, because reflective journals enable students to
understand and transfer both cognitive and metacognitive
skills  (Perkins, Simmons, & Tishman, 1990), the
interrelatedness of these two learning areas makes it
necessary to address both the levels of reflection of
students and the content on which they reflect at the same
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time. Determining the content on which students reflect
and associating this with their level of reflection allows for
a deeper understanding of the relationship between
reflection levels and content. Furthermore, understanding
what students choose to reflect on can enable educators to
encourage them to reflect on issues they are not necessarily
inclined to consider.

In this study, to enable pre-service elementary teachers
to successfully negotiate meaning in a Science Technology
Society and Environment (STSE) course, they were asked
to keep reflective journals on the topics taught and the
learning and teaching methods used in the class meetings,
as well as their attitudes toward and feelings about the
course (Norton-Meier, Hand, Hockenberry & Wise, 2008).

Accordingly, the following research questions were
investigated:

1. What were the levels of reflection evidenced in the pre-
service elementary teachers’ journals?

2. What type of content did the pre-service elementary
teachers focus on in their reflective journals?

3. How were their levels of reflection related to the
content and the length of the journal entries?

2. METHOD

The study was based on a qualitative research approach,
which allows for studying a subject in detail, but with fewer
participants or cases. As Patton (2002) argues, carrying out
a study with fewer participants enables researchers to
understand a point more deeply (Denzin, 2012).
2.1 Setting and Participants

The participants in this study consisted of 33 pre-
service elementary teachers (20 females and 13 males) in
their final year of study in a faculty of education located in
the Black Sea Region of Turkey. Seven participants had
never kept a journal before this study; ten had tried
personal journal keeping but had not sustained the effort
after one or two entries. The remaining sixteen had
expetience keeping journals regularly for some time before
the study.

Table 1 The STSE course content

Week Topic

1 Historical Development of Science

2 Nature of science and the scientific method

3 Types of scientific knowledge

4 Scientific Knowledge, Technological
Knowledge and

Technological Literacy

5 The Effects of Technology

6 Atom and Atomic Models

7 Fission, Fusion, Atomic Bomb and Nuclear
Energy

8 Universe

9 Solar System
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The study was carried out within the scope of a course
on Science, Technology, Society and Environment (STSE).
One of the researchers was the course instructor. The study
was held once a week for two hours. As seen in Table 1,
the course aimed to improve students’ awareness of the
relationship between science, technology, environment,
and society by addressing the natute of science and
technology and examining some socio-scientific issues
through which underlying science concepts were also
explored. At the beginning of the semester, the pre-service
teachers were informed about the purpose of a learning
journal and how to prepare one.

2.2 Implementation Process

The participants were asked to produce a learning
journal entry each week at the end of the class in which
they were to write what they had learned. They were also
encouraged to add their reflections on their learning. The
journal entries were collected at the end of each class. In
the following class meetings, the journal entries were
returned to each participant with written feedback, and a
short discussion was held, with a few anonymous journal
entries being read aloud.

The study continued for nine consecutive weeks of the
semester. Information about keeping learning journals was
presented at the beginning of the course. Then for every
week of the system, they read their own and their
classmates’ journal entries and had a small discussion about
the content of the journals and their relationship to the
course objectives.

2.3 Data collection

The study data was from the elementary pre-service
teachers’ journals for nine weeks. It consisted of nine
learning journals of 33 pre-service elementary teachers.
2.4 Data Analysis

Qualitative methods analyzed the data. Deductive
content analysis (Kyngis & Kaakinen, 2020) was utilized to
determine the levels of reflection of the pre-service
teachers’ journals according to a rubric developed by
Kember, McKay, Sinclair, & Wong (2008), which describes
four hierarchical categories of levels of reflection presented
in Figure 1 was adapted for this study while inductive

A

Criticizing and questioning
what is taught

-

F N

r ™
Trying to understand,
interpret, ask questions

b r

Fi b

Explaining what is taught
in their own words.

Writing what is taught
verbatim

Figure 1 Analysis rubric for the reflective journals
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content analysis was applied to determine the
characteristics of the content of the reflections. In addition,
the word counts of each journal were calculated.

The journals were analyzed using qualitative data
analysis software to determine the content of the
reflections and the level of reflection. In the first phase of
the analysis, the journals were coded by one of the
researchers. To establish the reliability of the coding, a
second researcher coded 30% of the journals separately,
and it was determined that there was a high consistency
between the two encodings. Next, in the second stage of
the analysis, the codes obtained from the first stage were
sorted into categories. This process was done separately by
two researchers, and when the results were compared, a
similarity of 90% was achieved. Finally, the researchers
discussed the differences in the coding, and a consensus
was reached for all codes and categories.

The journals were subjected to a second analysis to
determine the length of the writings. In this stage, the
number of words used in each of the participant’s journal
entries was counted, and then the relationship between the
word counts and levels of reflection was computed by a
software program.

3. RESULT AND DISCUSSION

The study's findings are presented in three sections: the
levels of reflection in the pre-service teachers’ journals, the
content of the reflective journals, the relationship between
the content, length, and the level of reflection.
3.1 Reflection levels in the journals

Considering the findings presented in Figure 2, the
levels of reflection of the pre-service teachers varied from
class to class. The highest number of journal entries (mode
of the distribution) was identified with the level of
“Explaining what was taught in their own words” when all
journal entries were considered. In the 4th and 5th class
meetings, in particular, the levels of reflection of the
journals were higher than the mean of the other class
meetings. They had more journal entries at the 3rd
reflective level, “Trying to understand, interpret, ask
questions.” On the other hand, the proportion of items
classified as “Writing what is taught verbatim” was
significantly higher in the 3rd class meeting compared to
other class meetings. Moreover, the percentage of those
who reflected at the level of "Criticizing and questioning
what is taught", which corresponds to the highest level of
reflection, was zero for all class meetings except the 5th.

Moreover, as shown in Figure 3, the mean levels of
reflection in the third and seventh class meetings were
lower than in the other class meetings. In the fifth meeting,
the mean reflection level increased significantly. On the
other hand, it was determined that the pre-service teachers’
level of reflections was above the mean (2.5 points) in only
three of the nine class meetings (the 1st, 4th, and 5th).
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Figure 3 The change in mean levels of reflection according to class meetings

3.2 Content of the journals

The analysis results regarding the reflective content of
the journal entries are presented in Figure 4. In this regard,
the pre-service teachers most frequently stated that they
had learned new things in the classes. While the content of
the journal entries varied from one class meeting to
another, the expression “I learned new things” was most
frequently cited in the journal entries for the fifth class. On
the other hand, the highest frequency in the code “I
changed my misconception/misunderstanding” was found
most frequently in the second and third journal entries

As Figure 4 indicates, the third most cited phrase in all
of the journal entries corresponded to the “class content
statement,” which includes noting what was taught in class,
such as topics, concepts, principles, and so on. While
expressions such as “I changed my
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misconception/misunderstanding” were emphasized in the
2nd and 3rd class meetings, in which science and scientific
knowledge types were covered, it was seen that this
expression was mentioned less frequently in the journal
entries for the classes in which the harmful effects of
technology, nuclear reactions, and the universe were
taught. Furthermore, in addition to the above categories, a
few journal entries also included expressions that
comprised evaluations of the teaching method for the
particular class meeting.

In terms of perceptions of the content, it was revealed
that the participants expressed negative attitudes in the
journal entries toward the class content relating to the topic
of the nature of science, which was taught in the second-
class meeting. However, they evidenced more positive
attitudes toward the content in the ninth journal entry,
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Figure 4 The content of the reflective journals

corresponding to the solar system topic. Another point
concerning these two journal entries and the associated
class meetings was that the percentage of students who
stated that they had gained new knowledge and corrected
their misunderstandings about the topic was 35% and 35%,
respectively, for the second journal entry. In contrast, the
rate of students who stated that they had gained new
knowledge was 83% for the ninth journal entry. Overall, no
negative expressions about the class meetings were found
in the journal entries where the participants indicated that
they had learned new things. Moreover, as Figure 4 reveals,
there were fewer instances of the pre-setvice teachers
addressing the teaching method of a particular class and

Iﬂ:.- "[].L “ﬂ B 11 hil. |ﬂ |[].n |I[]|n

Journal 1 Journal 2 Journal 3 Journal4 Journal5 Journal6 Journal 7 Journal 8 Journal 9

B Changing My Misconceptions
B Positive Attitude Towards Class Content

B Evaluating Teaching Approach

evaluating it. In this regard, the teaching approach was
addressed primarily at the beginning and end of the course.
3.3 The relationship between journal entry length and
level of reflection

The word count of a journal entry may be seen as an
indicator of the richness of content and time spent writing
it. As seen in Table 2, the mean word count found in the
journal entries was 2069, or approximately two short
paragraphs — the length of an abstract for a research article.
In this case, the journal entries with the highest word
counts were written during the ninth, seventh, and fifth
class meetings, respectively, and the entries containing the
fewest words were written in the second-, third-, first-, and
fourth-class meetings, respectively (see Table 2).

Table 2 Mean of number of words in the journal entries and level of reflection per class

Weeks 1 2 3 5 6 7 8 9 OMean
Means of Word Count 241 194 231 301 288 323 276 325 269
Level of Reflection 2.52 2.37 1.71 2.92 2.45 2.00 2.41 224 236
Correlation r= 0.05

Table 3 Means of the words counts and reflection scores per individual

Individual Means of Word Counts  Number of Submitted Journal entries Mean of Reflection Levels
1 162 6 2.2
2 179 9 22
3 146 7 2.7
31 356 7 2.8
32 294 7 22
33 224 8 2.1
Mean 263 7.18 2.29
£ (Word count) 1 0.012 0.429
r (# of Journals) 1 0.333
1

r (Reflection)
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Figure 5 Mean of the levels of reflection per individual and the linear trendline for the length of their journal entries

over nine weeks

Table 2 also shows that the mean level of reflection was
high in the 5th class meeting, which also yielded the journal
entries with the highest word counts. However, there was
an opposite trend in the 7th and 9th class meetings, where
word counts were high, but the levels of reflection were
lower than the mean scores. As such, it does not seem
possible to infer a relationship between the level of
reflection and the number of words used in the journal
entries; in this respect, the correlation coefficient between
the mean word counts in the journal entries, and the mean
levels of reflection for each class meeting was very low (r
= 0.05). That indicates no relationship between the length
of the journal entry and the level of reflection.

On the other hand, the individual mean levels of
reflection of the participants’ journal entries and the
associated word counts indicate a slightly positive
relationship between the number of words in the journal
entries and the average levels of reflection for each
participant, as shown in Table 3.

Figure 5 was prepared by combining two datasets to
demonstrate the relationship visually. As the figure reveals,
the trendline of the mean of the word counts (the length of
the journal entries) of the participants shows a fair
correlation with the reflection scores, in order from lowest
to highest; but there was no relationship between the
number of journal entries submitted and either the word
counts in the journal entries or the means of the levels of
reflection.

3.4 Discussion

In this study, reflective journals from a group of pre-
service teachers were examined regarding levels of
reflection, content, and length of the journal entries. In
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addition, a relationship between these variables was sought.
The following discussion and associated conclusions have
been organized to address these issues individually.

When the journals were examined in terms of their
levels of reflection, it was determined that they mainly
demonstrated the second level of reflection, explaining what
is tanght in one’s own words. Just a few instances, at the fourth
level, criticizing and questioning what is taught. This may be
explained by studies reporting that pre-service teachers
rarely reflect at an advanced level because they have not
kept reflective journals before (Cengiz & Karatas, 20106);
Malthouse & Roffey-Barentsen, 2013). However, in this
case, it cannot be said that the levels of reflection improved
over time as the participants gained experience in journal
writing (see Fig.3.). This situation is explained by the
relationship between the level of reflection and the content
covered in the class, as revealed by the results in Figure 1.
This explanation is supported by Lee (2005) and Ross
(1989).

As Yu & Chiu (2019) point out, different topics atfect
individuals’ motivation for writing in different ways, and
this causes the quality of reflection in their journals to vary.
In this regard, Kizilcik, Temiz, Tan & Ingec (2007)
determined that pre-service teachers were indecisive about
the necessity of science education, while in another study,
it was determined that pre-service elementary teachers’
interest in science, technology, and social issues was at
shallow level (Amirshokoohi, 2010). Considering that the
participants in this study were also pre-service elementary
teachers, it may be inferred that low motivation toward the
class on their part may have negatively affected the quality
of their writing.
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Another reason that the pre-service teachers may not
have reflected at the desired level is because they were only
asked to provide written reflections. As Lee (2005) asserts,
levels of reflection may be affected by the type of
communication. Some participants may be better at a
written reflection, while others perform better with verbal
reflection. For this reason, Lee (2005) suggests offering
participants a variety of options rather than limiting them
to a single approach through which reflection will emerge.

A further explanation for the differences in levels of
reflection may have been caused by the short time that the
pre-service teachers had spent writing the journal entries.
In this regard, they may have had insufficient time for
writing due to their workload when they demonstrated low
levels of reflection. Moreover, the decline in their levels of
reflection in the final class meetings coincided with the
period in which assignments and reports for other classes
were due, also supporting this inference.

The fact that the word counts in the journals were
similar to the mean reflection levels of the last few class
meetings, as well as the weak relationship between the
number of words and the stories of reflection, indicates
that the participants tended to simply describe what was
being said in the class rather than reflecting, which requires
more thinking and is more time-consuming. On the other
hand, it can be suggested that the context of the reflection
might have affected the reflections; while this might be
true, it should also be kept in mind that the context of this
process was the same throughout the study (Boud &
Walker, 1998).

When the journals of the pre-service teachers were
examined in terms of content, it was revealed that the most
frequently emphasized aspect was the knowledge they had
just gained. In addition, they most often provided
descriptions of the coutse content. In contrast, the journals'
second most common type of content was statements to
the effect that the pre-service teachers had corrected their
misunderstandings.

In terms of attitudes toward the course content,
although Hatton & Smith (1995) and Moon (2007) refer to
emotions as an essential element of reflection, the pre-
service teachers rarely mentioned either positive or
negative views toward the content of the course. Similarly,
they only infrequently referred to the teaching methods
used. Although the content that the pre-service teachers
reflected on was grouped under six different headings,
three of these were rarely touched on in the journal entries,
as stated previously. This situation indicates a lack of rich
content in the journal entries. According to the Cengiz,
2020 supporting pre-service teachers with prompt
questions during the journal writing process contributes to
richer content and deeper reflection. With this in mind, it
can be inferred that the unstructured nature of the journals,
in this case, led to confusion about what to write. As
O’Rourke (1998) indicates, simply telling students to keep
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a journal is not enough; instead, maintaining a journal
should be explained. Within the scope of this study, the
training provided for the pre-service teachers on how to
write their journal entries may not have been sufficient.

Another factor affecting the content is that an
environment of trust is necessary for students to feel
comfortable evaluating themselves and their thoughts
critically (Boud & Walker, 1998). In this case, it is possible
that the pre-service teachers rarely mentioned their feelings
and their views about the teaching of the class because they
were aware that the journals would be read by the
instructor (Boud, 2001); in addition, some of the pre-
service teachers mentioned their concerns about their peers
reading their journals (although anonymously). Savaskan
(2014) reached similar results in her study in which she
examined the journal-keeping habits of pre-service
teachers. On the other hand, Stephens & Winterbottom
(2010) determined in their research that students did not
reflect adequately on the learning process and argued that
this might be related to the insufficient time given for
writing. In this case, the time factor may have also affected
the content.

In addition, there were fewer expressions about
learning new information in the journal entries for the first
three class meetings than in later entries. This situation can
be explained by the fact that the pre-service teachers were
getting familiar with the course in the earlier class meetings,
and they had already had lessons that covered the nature
and characteristics of science.

When the journal entries were examined in terms of the
number of words they contained, it was determined that
the entries written in the first, fifth, and ninth class
meetings contained more words. In particular, the fifth and
ninth journals corresponded to the class meetings in which
the pre-service teachers commented most frequently that
they had learned new things. On the contrary, the journal
entries containing the fewest words correspond to the
second-, third-, and fourth-class meetings, in which the
pre-service teachers made the fewest remarks about having
learned new things. On this basis, it can be concluded that
the pre-service teachers generally wrote more after the class
sessions in which they gained new knowledge.

In a study by Bainer & Cantrell (1993), pre-service
teachers were divided into groups and enabled to teach
classes that addressed different teaching areas (cognitive,
higher-level cognitive, affective, and psychomotor skills).
Afterward, they wrote reflective journal entries, and the
word counts of their entries were examined. Their study
showed that the number of words in the pre-service
teachers” journals was independent of the different
teaching areas. Although these findings are not consistent
with the data obtained from this study at first glance, it
should be taken into account that the pre-service teachers
were the learners in this study, whereas they were teachers
in Bainer & Cantrell (1993). As such, they had
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comprehensive knowledge of the subject they were
teaching. In this study, the pre-service teachers may have
had a different level of prior knowledge on the topics;
moreover, the issues, in this case, changed in each class
meeting.

When the levels and content of the reflections by the
pre-service teachers were evaluated together and linked to
the related class meetings, it was determined that the
reflection levels were highest after the fifth class, wherein
the pre-service teachers reflected on their acquisition of
new knowledge most frequently. From this, it can be
concluded that the pre-service teachers reflected more
effectively after the class meetings in which they felt they
had learned more. In this sense, Williams, Woolliams, &
Spiro (2012) contend that the subject to be reflected on
should be sufficiently understood for reflection to take
place.

On the other hand, in the third journal entry, where the
pre-service teachers frequently included statements about
correcting their misunderstandings, a lower level of
reflection (writing what is taught verbatim) was identified.
Although relationships between prior knowledge and new
knowledge may provide an opportunity for advanced
reflection, the pre-service teachers may not have been able
to establish a good relationship between their new
knowledge and prior knowledge within the given time; as
Dyment & O’Connell (2010) point out, the time allocated
for reflection may affect the reflection quality. In their
view, sufficient time should be allocated to develop writing
skills, especially for those who are new to the experience of
reflective writing.

On the other hand, higher reflection levels were noted
in the journal entries related to the class meetings in which
socio-scientific issues that have greater prominence in
society were taught. However, there was no exact overlap
here, either. In other words, the level of reflection was not
high in every class where socio-scientific issues were taught.
Namely, the courses the pre-service teachers reflected at
the highest level were the fifth and fourth, respectively. The
topic of the fifth class meeting was "effects of technology,"
and the fourth lecture was on "scientific knowledge,
technological knowledge, and technology literacy." When
compared to the other topics covered, it was seen that these
two subjects were more suitable for reflection. In this
sense, the pre-service teachers produced higher quality
reflections on issues for which they had less difficulty
generating ideas. The number of words in the related
journal entries also reflects this claim.

As seen in Table 2, in the 4th and 5th class meetings,
the mean word counts per journal entry were above the
general mean. The fact that levels of reflection ate related
to the content shows that reflection is not a skill on its own
but a skill that manages the content (Yu & Chiu, 2019).
Accordingly, the participants reflected well on the topics
that were more recent trends related to their daily lives and
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consisted of new and exciting issues. Designing activities
similar to Ausubel's (1978) advance organizers on topics
that students are unfamiliar with may contribute to more
in-depth thinking and even to considering a new subject at
meta-levels. On the other hand, more research is needed to
develop reflective thinking on more abstract topics and
content, such as the nature of science.

The pre-setvice teachers' journal entries reflected at the
lowest level were associated with the third and seventh-
class meetings. The topics of these sessions were scientific
knowledge types, fission, fusion, and atomic bombs,
respectively. When compared to the issues for which the
pre-service teachers’ levels of reflection were higher, it was
seen that they included theoretical knowledge and
definitions rather than discussions and comments. As
Figure 1 demonstrates, the percentage of "Writing what is
taught verbatim" was higher than the other levels of
reflection. Moreover, concerning the content of the related
journal entries, the categoties of "I leatned new things" or
"I changed my misconception/misunderstanding”" were
the most frequently mentioned. In other words, the levels
of reflection remained low because the participants wrote
more descriptive entries for the topics that contained new
concepts and definitions. Therefore, it can be concluded
that the topics' content and popularity (trendiness) affected
their reflection levels (Yu & Chiu, 2019).

It was also revealed that, while the pre-service teachers
demonstrated higher levels of reflection on more recent,
popular, and society-wide topics and issues, more
descriptive and lower levels of reflection were found
concerning the more academic and theoretical topics and
issues. In this respect, the pre-service teachers' lack of
knowledge about science topics and concepts may have
prevented them from reflecting more deeply on these
subjects (Cengiz & Karatas, 2014). Considering Nguyen,
Fernandez, Karsenti, & Charlin’s (2014) conceptual model
of reflection, underdeveloped conceptual frames, one of
the core components of reflection, may yield undesirable
reflection due to a lack of critical and iterative self-checks
and views of change. In other words, there would be little
or no comparison of previous schemata about the topic to
view the self and the change of self that leads to
assimilation rather than accommodation. Namely, the
accommodation  process of knowledge requires
reinterpretation of the content and the self, leading to
higher levels of reflection (Bodner, 1986).

However, considering the mean word counts in the
journal entries, while the 3rd and 7th class meetings
produced the lowest levels of reflection, they did not make
the lowest word counts. The 7th class had the second
highest mean word count (see Table 2). This situation may
be misleading at first glance because descriptive writing
requires less thinking than reflective writing, so more
words may be written in a shorter time.
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CONCLUSION
Based on discussions, the following conclusions would

be inferred:

1. Although the pre-service teachers rarely reflect at an
advanced level, their reflections were at a more
advanced level, where they felt they had learned more
in class. It cannot be claimed that the level of
reflections improved over time as the participants
gained experience in keeping journals. This supports
the idea that reflections are dependent on the content
of the related class meeting.

2. When the journals were examined in terms of content,
it was revealed that the most frequently emphasized
aspect was the knowledge they had just gained. In
addition, higher reflection levels were noted in the
journal entries related to the class meetings in which
socio-scientific issues that have greater prominence in
society were taught.

3. Lastly, there was a weak relationship between the
number of words and the levels of reflection. In other
words, keeping a more extended journal does not
guarantee a higher reflection level.

SUGGESTIONS
Based on these findings and our discussion, we offer
the following suggestions for improving journal
writing for pre-service teacher education:

1. Journals may be assigned as homework in future
studies to give more time for students to write them.

2. In accord with the current trend of online distance
education and Web 2.0 tools, journal entries can be
submitted via blogs or learning management systems
so that prospective teachers can prepare them without
time pressure. In this manner, they have the
opportunity to share their knowledge with their peers.

3. More extensive training for keeping journals may be
useful to enable greater reflection on learning,

4. In the first weeks of implementation, journal entries
may not be scored to improve pre-service teachers’
attitudes toward journal writing.

5. In addition to written feedback, it would be useful to
provide verbal feedback on the journal entries.

6. Question prompts may be used in the journal-keeping
process to increase reflection in pre-service teachers’
journals and encourage them to think about specific
issues.

7. It emerged that there was a strong tie between the class
discussion content and the level and quality of
reflection. However, further research should be
conducted to elaborate and delineate the tie to
contribute to our understanding of reflection and the
teaching of reflective thinking.

8. Asdeduced from the data, expository organizers might
be useful for students to reflect on the subject,
especially when a new learning topic is unfamiliar. In
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this process, new knowledge should be linked to what
the learner already knows to make the unfamiliar
material more plausible to students. This also aligns
with the accommodation process explained in the
constructivist approach to learning (Fosnot & Perry,

1996).

ACKNOWLEDGEMENT
The authors acknowledge the pre-service elementary
teachers who were willing to participate in this research.

REFERENCES

Amirshokoohi, A. (2010). Elementary pre-service teachers'
environmental literacy and views toward science, technology, and
society (STS) issues. Science Educator, 19(1), 56-63.

Ausubel, D. P. (1978). In defense of advance organizers: A reply to the
critics. Review of Educational Research, 48(2), 251-257.

Bainer, D. L., & Cantrell, D. (1993). The relationship between
instructional domain and the content of reflection among pre-
service teachers. Teacher Education Quarterly, 65-76.

Bodner, G. M. (1986). Constructivism: A theory of knowledge. Journal of
Chemical Education, 63(10), 873.

Boud, D. (2001). Using journal writing to enhance reflective practice.
New Directions for Adult and Continning Education, 2007(90), 9-18.

Boud, D., & Walker, D. (1998). Promoting reflection in professional
courses: The challenge of context. Studjes in Higher Edncation, 23(2),
191-206. https://doi.org/10.1080/03075079812331380384

Boud, D., Keogh, R., & D. Walker. (1985). Reflection: Turning experience
into learning. London: Kogan Page.

Cengiz, C (2020). The effect of structured journals on reflection levels:
With or withoud question prompts? Auwstralian Journal of Teacher
Education, 45(2), 2.

Cengiz, C., & Karatas, F. O. (2013) Pre-service science teachers’ views
about two-column-writing activity. The International Journal of
Research in Teacher Education, 4(2), 14-24.

Cengiz, C., & Karatas, F. O. (2014). Yansitic1 diisiinmeyi gelistirme: Fen
bilgisi 6gretmen adaylari ile gerceklestirilen yansitict glinliik tutma
uygulamastnin etkileri [Developing reflective thinking: The effects
of reflective journaling practice with pre-service science teachers].
Egitim ve Odretim Arastirmalare Dergisi, 3(4), 120-129.

Cengiz, C., & Karatas, F. O. (2015). Examining the effects of reflective
journals on pre-service science teachers’ general chemistry
laboratory achievement. Auwstralian Journal of Teacher Education
(Online), 40(10), 125.

Cengiz, C., & Karatas, F. 0. (2016). Yansitict diisiinme ve Sgretimi
[Reflective thinking and teaching]. Milli Egitim Dergisi, 45(211), 5-
27.

Chen, 1., & Forbes, C. (2014). Reflective writing and its impact on
empathy in medical education: systematic review. Jourmal of
Educational ~ Evaluation — for Health Professions, 11.
https://dx.doi.org/10.3352%2Fjechp.2014.11.20

Denzin, N. (2012). Triangulation 2.0. Journal of Mixed Methods Research, 6,
80-88. DOI: 10.1177/1558689812437186

Dubé, V., & Ducharme, F. (2015). Nursing reflective practice: An
empirical literature. Journal of Nursing Education and Practice, 5(7).
http://dx.doi.org/10.5430 /jnep.v5n7p91

Dyment, J. E., & O'Connell, T. S. (2011). Assessing the quality of
reflection in student journals: A review of the research. Teaching in
Higher Education, 16(1), 81-97. DOL:
10.1080/13562517.2010.507308

Dyment, J.E. & O'Connell, T'S. (2010). The quality of reflection in
student journals: A review of limiting and enabling
factors. Innovative  Higher — Education, — 35(3): 233—44.  DOI
10.1007/510755-010-9143-y

J.Sci.Learn.2022.5(2).291-300


https://doi.org/10.1080/03075079812331380384
https://dx.doi.org/10.3352%2Fjeehp.2014.11.20
http://dx.doi.org/10.5430/jnep.v5n7p91

Journal of Science Learning

Article

Fosnot, C. T., & Perry, R. S. (1996). Constructivism: A psychological
theory of learning. Constructivism: Theory, Perspectives, and Practice, 2, 8-
33.

Hatton, S., & Smith, D. (1995). Reflection in teacher education: Towards
definition and implementation. Teaching and Teacher Education, 11,
33-49. https://doi.org/10.1016/0742-051X(94)00012-U

Kazu, H., & Demiralp, D. (2012). Ilkégretim birinci kademe
programlarinda  yansitict  diginmeyi gelistiren yontemlerin
kullandma durumu (Elazigt ili 6rnegi). International Online Journal of
Educational Sciences, 4(1), 131-145.

Kember, D., McKay, J., Sinclair, K., & Wong, F. K. Y. (2008). A fout-
category scheme for coding and assessing the level of reflection in
wtitten work. Assessment & Evalnation in Higher Education, 33(4),
369-379. DOI: 10.1080/02602930701293355

Kim, Y. (2005). Cultivating reflective thinking: The effects of a reflective thinking
tool on learners' learning performance and metacognitive awareness in the
context of on-line learning. The Pennsylvania State University.

Kitchenham, A., & Chasteauneuf, C. (2009). An application of
Mezirow’s critical reflection theory to electronic portfolios. Journal
of Transformative Eduncation, 7(3), 230-244.
https://doi.org/10.1177%2F1541344610383287

Kizilcik, H. S., Temiz, B. K., Tan, M., & Ingeg, S. K. (2007). A Study of
verbal section teacher candidates' attitude toward science, science
education and technology. Egitin ve Bilin, 32(146), 80.

Koérkks, M., Kyré-Ammili, O., & Turunen, T. (2016). Professional
development through reflection in teacher education. Teaching and
Teacher Education, 55, 198-206.
https://doi.org/10.1016/j.tate.2016.01.014

Kyngis, H., & Kaakinen, P. (2020). Deductive Content Analysis. In H.
Kyngis, K. Mikkonen, & M. Kiiridinen (Eds.), The Application of
Content Analysis in Nursing Science Research (pp. 23-30). Cham:
Springer International Publishing.

Lee, H. J. (2005). Understanding and assessing pre-service teachers’
reflective thinking. Teaching and Teacher Education, 21(6), 699-715.
https://doi.org/10.1016/].tate.2005.05.007

Liu, K. (2015). Critical reflection as a framework for transformative
learning in teacher education. Educational Review, 67(2), 135-157.
https://doi.org/10.1080/00131911.2013.839546

Malthouse, R., & Roffey-Barentsen, J. (2013). Reflective practice in
education and training (20d ed.). London: Sage.

McDonald, J., & Dominguez, L. (2009). Reflective writing. Science
Teacher, 76(3), 46-49.

Moon, J. (2010). Learning journals and logs. In UCD Teaching and
Learning Resources. http://www.ucd.ie/t4cms/ucdtla0035.pdf on
15.04.2016

Moon, J. A. (2007). Learning journals: A handbook for reflective practice and
professional development (2nd ed.). New York: Routledge.

Nguyen, Q. D., Fernandez, N., Karsenti, T., & Chatlin, B. (2014). What
is reflection? A conceptual analysis of major definitions and a
proposal of a five-component model. Medical Education, 48(12),
1176-1189. doi: 10.1111/medu.12583

Norton-Meiet, L. O. R. I, Hand, B., Hockenberty, L., & Wise, K. (2008).
Questions, claims, and evidence. Arlington: National Science Teachers
Association.

O'Routke, R. (1998). The learning journal: From chaos to
coherence. Assessment & Evaluation in Higher Education, 23(4), 403-
413. https://doi.org/10.1080/0260293980230407

Patton, M. Q. (2002). Qualitative research & evaluation methods (3rded.).
California: Sage.

Perkins, D., Simmons, R., & Tishman, S. (1990). Teaching cognitive and
metacognitive strategies. Journal of Structured Learning, 10(4), 285-
303.

Poldner, E., Van der Schaaf, M., Simons, P. R.-]., Van Tartwijk, J., &
Wijngaards, G. (2014). Assessing student teachers’ reflective
writing through quantitative content analysis. Ewrgpean Journal of
Teacher Education, 37(3), 348-373.
https://doi.org/10.1080/02619768.2014.892479

DOI: 10.17509/ jsl.v5i2.37622 300

Ross, C., Mahal, K., Chinnapen, Y., Kolar, M., & Woodman, K. (2014).
Evaluation of nursing students’ work experience through the use
of  reflective  journals.  Mental  Health  Practice,  17(6).
10.7748/mhp2014.03.17.6.21.¢823

Ross, D. D. (1989). First steps in developing a reflective approach.
Journal of Teacher Education, 40(2), 22-30.

Savagkan, V. (2014). Egitim fakiltesi &grencilerinin giinlik tutma
aliskanliklarinin  bazi degiskenler agisindan incelenmesi. Barfin
Universitesi Egitim Fakiiltesi Dergisi, 3(1), 407-432.

Schén D. (1983). The reflective practitioner: How professionals think in action.
New York: Basic Books.

Stephens, K., & Winterbottom, M. (2010). Using a learning log to
support students' learning in biology lessons. Journal of Biological
Education, 44(2), 72-80.
https://doi.org/10.1080/00219266.2010.9656197

Williams, K., Woolliams, M., & Spiro, J., (2012). Reflective
Writing. Basingstoke: Palgrave Macmillan.

Wilson, J. & Jan, L. W. (1993). Thinking for themselves: Developing strategies
for reflective learning. South Yarra, Australia: Eleanor Curtain.

Yu, W. M., & Chiu, M. M. (2019). Influences on the reflection quality of
journal writing: An exploratory study. Reflective Practice, 20(5), 584-
603. https://doi.org/10.1080/14623943.2019.1651712

J.Sci.Learn.2022.5(2).291-300


https://doi.org/10.1016/0742-051X(94)00012-U
https://doi.org/10.1177%2F1541344610383287
https://doi.org/10.1016/j.tate.2016.01.014
https://doi.org/10.1016/j.tate.2005.05.007
https://doi.org/10.1080/00131911.2013.839546
http://www.ucd.ie/t4cms/ucdtla0035.pdf%20on%2015.04.2016
http://www.ucd.ie/t4cms/ucdtla0035.pdf%20on%2015.04.2016
https://doi.org/10.1080/0260293980230407
https://doi.org/10.1080/02619768.2014.892479
https://doi.org/10.1080/00219266.2010.9656197
https://doi.org/10.1080/14623943.2019.1651712

