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ABSTRACT

The study aims to learn that they want to reflect on their reflective thoughts and reveal how they reflect
what they have learned. Reflective thinking, one of the higher-order thinking skills, enables students to
learn more easily and permanently. Students with high reflective thinking skills will be more successful both
in their academic and social life. A screening model was used in this study. Since we want to describe an
existing situation as it is, the screening model has been the most suitable model for our study. The sample
of the study consists of the 2nd-grade students of Agri ibrahim Cegen University Classroom Teaching
Department. The study was conducted with 59 students selected by a simple random method. A learning
diary study was conducted with 10 students out of these 59 students. It is important to develop students'
existing potential by determining their reflective thinking levels. This gives us information on how to plan
and implement reflective activities in learning environments. The data were collected through the learning
diary and reflection papers by analogy. The students were asked to write a learning diary during the first 8
weeks of the science teaching lesson of the primary school teaching department. After the lecture was
completed, the students were asked to make an analogy using the science concepts they learned. The
analogies were asked to be formed regarding the analogies between the concepts that students learned in
the science lesson and their friends. In addition, students were asked to write down the reason why they
made analogies between their friends and the science concepts. In this way, the accuracy of their
reflections on whether they learned the concepts or not was examined. The data were analyzed using
content analysis. The reflection levels of the expressions of the students in the diaries where they describe
their learning processes were determined using the method of Moon (2009). In the results obtained through
content analysis, it was observed that the reflective thinking levels of the students were at medium level
and they did not have high-level reflective thinking skills. In the analogy study in which science concepts
were used, 61% of the students did not make conceptual errors while associating the science concepts,
while 39% of them had conceptual errors. The basis of misleading about science concepts should be
investigated and corrections should be made on this issue. Appropriate techniques and time are needed to
develop students' reflective thinking skills. Students should be allowed to reflect on their learning situation.
It is known that individuals who can think reflectively are more successful academically. This way of
thinking provides convenience to students both in academic success and in social life. Techniques that
develop reflective thinking should be given more places in educational settings.
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INTRODUCTION

One of the main goals of the constructivist approach is to use of their own experiences (Unver, 2003). Nations have
raise individuals with high awareness. It is emphasized developed very different strategies and used different
that students should take responsibility throughout their techniques and methods in terms of education systems
learning process and be active in education by making throughout history (inci Kuzu, 2020a). Behaviors



expected from students in the educational environment
are taking responsibility for their development, analyzing
oneself and realizing the situations in which it is
incomplete or successful, finding solutions to problems,
frequently questioning and making changes and
expressing oneself (Kember et al., 1999). It is important
for the student to discover and interpret the information
without prejudice in the teaching process where there are
too many environmental factors (inci Kuzu and Uras,
2019). Students' understanding of the connection and
relationship between concepts is important for structuring
the learned knowledge (Crawford, 1998). The
constructivist approach offers the student a rich learning
environment. In this environment, students and teachers
have different responsibilities (Erlandson, 2005). The
rapid development in scientific and technological fields,
changes in social and individual needs, new approaches
and developments in learning and teaching theories have
changed the roles desired from individuals (inci Kuzu,
2020b). It is the teacher's responsibility to guide students
and develop higher-level thinking skills. Higher-level
thinking skills used in learning knowledge are creative
thinking, critical thinking, analytical thinking, problem
solving and reflective thinking skills (Nian, 2020). The
teacher should be in search of developing students'
reflective thinking skills in the learning process. For
students to acquire this skill,, methods to develop
reflective thinking should be included in their educational
processes. Students should be allowed to reflect on their
learning situation and should be encouraged to make
their assessment (Keskinkilig-Yumusak, 2017). The
student who starts to think about the subject of learning is
made aware of what he has learned and if any, his
incomplete learning. What did | learn? What am |
lacking? How can | learn better? Where did | go wrong?
With such questions, analysis of the learning process
starts. At the same time, effective self-analysis should
also be supported (Arslan, 2017). Some methods are
used for students to do so. These methods are learning
diaries, concept maps, self-evaluation, questioning.
Learning diaries is a common method used to develop
reflective thinking. It is a high-level skill for a student to
express themselves by thinking first about a situation and
then writing it. Students are asked to examine their
learning processes in depth. In this manner, students
reach conclusions about their learning by thinking about
their learning processes before they start writing. They
write about how much they have learned the subject,
their views on why they cannot learn if there are concepts
that they cannot learn, and their general cognitive and
affective situations during the process (Malthouse and
Roffey-Barentsen, 2013; Wilson and Jan, 1993). The
study focuses on reflective thinking. It was decided that it
would be more appropriate to work with higher education
students in terms of questioning and reflection. It is
important for determining students' reflective thinking
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potential and revealing their ability to reflect on what they
have learned, to plan further lessons and to make
learning efficient. Different methods are used in the
literature to determine the levels of reflection and the
number of studies using the levels determined by Moon
(2009) is rare. Studies on learning, on the other hand, are
rare for students to reflect on us what they have learned.

Reflective thinking levels

The sentences that students make about their cognitive
states may contain reflections at different depths.
Therefore, the reflection value of each statement is
different. The levels of this difference can be determined
by Moon's (2009) reflective thinking levels. These levels
are as follows:

1. Descriptive writing: Writing productions involve a small
amount of reflection. The order followed in the learning
process is described rather than the evaluation of the
learning process.

2. Descriptive writing that includes some reflection: These
are productions that do not contain much reflection. It
usually includes definitions as if they were in the form of
guestions and answers. Analysis for the learning process
is insufficient.

3. Reflective writing: The student has an idea about the
process, but this idea does not cover the whole process,
it only includes certain stages for interest, attention, etc.
reasons For these stages, the student has analyzed the
process, makes reflective evaluations, and awareness
begins to occur. But this awareness is limited to certain
stages.

4. Advanced reflective writing: It is the structure of the
diaries that have followed the learning process, produced
different solutions to eliminate the problems encountered
in the process and made an evaluation for this. There is a
deep reflection in production and metacognition
strategies are actively used. Prior knowledge and
experiences guide new learning.

Reflective thinking levels were determined by considering
these levels in the reflective diaries of the students.

There are few studies done to determine the reflective
thinking levels of students. Cengiz and Karatas (2014)
analyzed students' reflective thinking levels with the help
of diaries, taking into account the levels Moon
determined, and it was found that they were generally at
the level of reflective writing.

METHOD
Sample and method

Descriptive research method is used in accordance with



the purpose of the study. Among the descriptive
methods, it was decided that the scanning method was
the most appropriate. The scan method is a method used
to reveal or describe a certain situation. It is more
appropriate to use qualitative methods to learn how
students think. The interpretation of the data obtained in
this way is more meaningful.

Population and sample size

The sample of the study consists of 59 classroom teacher
students studying at Agri ibrahim Cecen University,
selected using the simple random method. All of the
students participated in the analogy activity. Learning
diary activity was held with 10 students.

Data collection

The data of the research conducted with 10 students
were obtained by using reflective learning diary writings
and reflection writings with an analogy. The study lasted
8 weeks. Each week the study continued; these students
were asked to write their cognitive status related to the
learning process in the learning diary they wrote at the
end of the Science laboratory lesson. After the lecture
part of the study was completed, 59 students were asked
to make an analogy between their friends and the
concepts they learned during the lesson. In addition,
students were asked to indicate in which aspect the
analogy was made It is important that students state the
reason for the analogy between the concepts and their
friends in terms of providing information about conceptual
errors. Content analysis was used in the data obtained
from the learning diaries and reflection texts with an
analogy. The expressions of the students in the diaries
were examined and cognitive expressions were
determined. Later, these expressions were categorized
by considering the levels determined by Moon (2009).

Measurement item

In line with the obtained results, the reflection levels of
the students were determined separately for 8 weeks and
presented as a table. After the content analysis of the
data obtained from the analogy writings was completed,
two themes were formed as analogies with and without
conceptual errors. Expert help was consulted to ensure
the consistency of the study. During the analysis of the
study, the researcher and the expert took the statements
in the learning diaries independently from each other and
a consensus was reached on the common statements.
This consensus was calculated using the formula:
Reliability=(Consensus)/(Consensus+Disagreement)x100
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developed by Miles and Huberman (1994). In the
calculation made, the harmony between the researcher
and the expert was 0.92. The same sequence of
operations is used in the analogy writings. The correct
use of the concepts related to the lesson that the
students used to describe their friends was examined
separately by the researcher and the expert, and the
agreement between the researcher and the expert was
0.95. This value shows that the findings obtained in our
study are reliable in terms of consistency. The data
providing consensus formed the findings of the study.

In the articles obtained from the diaries, the
expressions of the students about the lesson were
discussed. How much reflection each statement contains
was determined by looking at the levels of Moon (2009).
The same procedure was followed in the diaries written
for 8 weeks. Finally, the statements of the students were
concretized as a table at which level. In the analogy
articles, it was examined whether the academic
information overlapped between the analogy and the
explanation. If the concept and definition simulated
overlap with each other, it is determined as false if it is
not correct. The data obtained are presented both in a
table and graphically.

Some abbreviations were made for the tables to be
understandable. The students participating in the study
are expressed as S. Since a learning diary was made
with 10 students, a coding such as S1, S2,... S10 was
made. The weeks in which the study was conducted are
expressed in the form of W. A coding in the form of W1,
W2,... W8 was made.

FINDINGS

Table 1 was created by considering the analysis results
of the learning diaries written by the students, and week
and reflective thinking level.

When Table 1 is considered, it is seen that students
reflect mostly at Level 2. The least reflection is made at
level 4 which is the highest level of reflection levels. The
frequencies of the 1st and 3rd level reflection levels are
close to each other. It is understood that the majority of
the students cannot reflect on a high level. Some
students' reflection levels sample expressions are as
follows:

S4 (W1): "Our teacher started the lesson with questions,
but I could not answer the questions.” (Level 1)

S9 (W2): "l couldn't do my homework this week; there
must be some missing grades." (Level 2)

S2 (W7): ‘I could not understand the lesson, this situation
made me a little depressed, | think | would have
understood if |1 had been more careful. |1 knew the
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Table 1. Reflective thinking levels distribution.

W1 W2 W3 W4 W5 W6 W7 W8 f

S4, S6, S8, S1, S4, S5, S6,
Level 1 510 S5, S6, S10 S9 S4, S5 s8 S1, sS4 S5 S4, S5 20

S1, S2, S3, S5, S6, S2, S3, S6, S1, S2, S2, S3, S5, S1, S4, S6, S1, S3, S8,

Level2  S1,85,89 g S8, s9 S4 s7 510 S10 29

S2, S3, S1, S7, S8, S3, S7,
Level 3 S2, S3, S7, S8, S9 s10 s10 S9 S6, S8,S10  S2, S8, S9 S2, S6, S9 24
Level 4 S7 S7 S10 S9 S3, S7 S7 7

W: Week, S: Student Codes

functions of some organs, it would be easier for me to
learn the functions of organs | do not know.” (Level 3.)

S7 (W8): ‘While solving problems in the lesson, | thought
of the parts | did wrong, | did it wrong because | was not
sure of myself although | knew it. While our teacher was
explaining the correct answer to the friends who made
mistakes, | realized that | already know the answer. |
have to be a little courageous because making mistakes

Figure 1. Students' reflective thinking levels.

is not a crime, | have to encourage myself in this
matter.”(Level 4)

Students’ average level of reflection is given in Figure 1.
It is seen that only the S7 coded student is above the 3rd
level, while the other students are approximately close to
the 2nd level or have passed the 2nd level. As is shown
in the figure, the reflective thinking levels of the students
are at a medium level.



Unlike other metaphor studies, this metaphor study was
that the concepts to be used for metaphor were limited to
the concepts learned in the science lesson. Students
were asked to describe their classmates with the
concepts they learned and write the reason for their
definition. During the analysis, it was determined that
some students had misconceptions about the concept
while explaining the reason for the analogy between the
concept they used and their friend. While 36 of 59
analogies were found to be correct, conceptual errors
were encountered in 23 of them (Table 2). This informs
us about the things they learned incorrectly with concepts
(Figure 2). Some students’ sample analogies are as
follows:

"My friend X is like mitochondria; gives me energy."
(Correct)

"My friend X is like chlorophyll; colors up my life."

Figure 2. Analogy distribution ratios.

DISCUSSION

In this section, the findings of the practices made to
determine the students' thinking levels and the reflection
of the concepts they learned with the use of analogies
was discussed. The expressions of the students in the
diaries they wrote are generally at level 2. Results
differed for only 1 student. These results are similar to
those of Cengiz and Karatas (2014). Considering the
previous studies on these issues, it is seen that there are
a limited number of studies on the reflection levels of
Moon (2009). It is possible to see different levels of
reflection in the literature. Although the methods are
different, the same comments can be made because the
reflection potential of the students is at a basic level.
There is an analogy between the levels of students in
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(Correct)
"My friend X is like a brain; manages the class." (Correct)

'‘My friend X is like a ribosome; scatters everything.'

(Wrong)

'My friend X is like a stomach; does not keep its
promises.' (Wrong)

'My friend X looks like a case; generates new ideas.'

(Wrong)

Table 2. Analogy chart of positive perceptions.

Themes f %
Correct analogy 36 52.5
Incorrect analogy 23 47.4

Arslan's (2007) study and the levels of students in this
study. The most striking feature between the two studies
is that very few students reach level 4, which is the
highest level of reflective levels. In the study conducted
by Nurfaidah et al. (2017), they investigated the reflection
levels of teachers through their learning diaries. They
tried a different way to detect levels. Although two
different methods were used in the studies, the results of
the studies are similar. It was understood that teachers
were unable to reflect at a high level and their reflection
level was medium. Cengiz, Karatas and Aslan (2017)
found in their study that pre-service teachers' reflection
levels were medium and a high level of reflection was not
performed. El-Dib (2007) stated that teachers generally
have basic reflection skills. In another study, it was
determined that students reflect at a simple level, which



can be regarded as the first step as the reflection level,
and that time and development are needed for advanced
reflection skills (Davis, 2006). The studies that were
conducted before and the study we conducted have the
same results (Kallarackar and Thomas, 2020; Jony et al.,
2017). While Ussher and Chalmers (2011) stated that
students' reflective thinking bases were generally low,
Sahin (2009) emphasized that students were at a
descriptive level. By looking at the results of all these
studies and the findings we have, we can say that the
reflective levels of the working groups are at a basic
level. The reason for this is that there is a need for
activities and practices to improve the reflective thinking
skills of the participants. People can increase their
reflective thinking levels with the right methods and
orientations over time. Practices should be made to
develop different thinking methods both in student
education and in the field of teachers. Different thinking
skills have an important place both for the effectiveness
of the teaching environment and for positive social
interaction.

In the practice of using an analogy for learning
reflections, which is the other dimension of the study,
61% of the students used the concepts related to science
subjects correctly, while 39% of them had conceptual
errors. It is seen that students are generally successful in
creating analogies by wusing science concepts.
Conceptual errors were found in the analogies made by
some students. For example, the analogy because she
does not know the basic function of mitochondria
contains "(My friend X is similar to mitochondria because
it calms me") contains a conceptual error. In our study,
the issue of whether the concepts are used correctly or
not is discussed. Analogies are often used to learn how
students think and how they make connections between
concepts. In this way, the concepts used correctly and
the concepts used incorrectly were brought to light. Many
studies have been conducted to reveal students’
subjective opinions about the concepts. (Argan et al.,
2020; Lynch and Fisher-Ari, 2017; Hoseini et al., 2019;
Maria and Villamil, 2000; Osgerby et al., 2018; Nikitina
and Fumitaka, 2008; Sarag, 2018). Reflective thinking
also includes critical thinking. It was stated that students'
critical thinking skills were improved by using the analogy
technique (Surdanya, Azrai, Nuramadhan and Ichsan,
2020). These results are in line with the results of our
study. In the study, in which the analogy technique was
used to reveal the misconceptions of the students in
biology subjects, it was stated that the information taught
in the lesson was more effective and permanent (Aydin
Gdrler, 2020). These studies were aimed to reveal how
students think and to have information about how they
perceive concepts. In this study, in addition to these
purposes, students were asked to make analogies about
science concepts and the opportunity to evaluate their
learning situation was intended. Thus, the teaching of the
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incorrect learning of subjects or concepts can be
reviewed by making an evaluation. Teaching can be
made more effective. Students' reflection on the concepts
they learned at the end of the mental process in this way
enabled the learned information and concepts to become
more permanent. Mentally restructured information has a
positive contribution to permanence.

CONCLUSION

Reflective thinking is a skill that can be developed. It is
possible to bring this potential to the upper level by
revealing the reflective thinking potential of students.
Reflective thinking potentials can be developed
individually or together with the group. The analogy
technique is very effective in understanding how they
make a connection between learning situations and
concepts. Techniques that focus on the learning process
rather than what students learn to have an important
place in terms of students' success and thinking
strategies in general. It is predicted that individuals'
reflective thinking levels will be higher in long-term
studies. Reflective thinking skill is expected to develop
well with properly used activities.

REFERENCES

Argan, M., Ozgen, C., ilbars, B., Yetim, G., and Kaya, S. (2020). You'll
never walk without metaphor: A study on the football chants.
Pamukkale Journal of Sport Sciences, 11(1): 7-22.

Arslan, M. M. (2017). Adaylarin Yansitici Giinliklerinde Ogretmenlik
Uygulamasina Yoénelik Farkindaliklari. Bartin University Journal of
Education Faculty, 6(3): 1017-1026.

Aydin Giirler, S. (2020). Fen Bilimleri Ogretmenlerinin Fen Ogretiminde
Analoji Kullanimina Yonelik Algilari. Presented At The XIII.
Uluslararasi Egitim Aragtirmalari Kongresi, Hatay.

Cengiz, C., and Karatasg, F. O. (2014). Yansitici digiinmeyi gelistirme
Fen Bilgisi 6gretmen adaylar ile gergeklestirilen yansitici ginlik
tutma uygulamasinin etkileri. Egitim ve Ogretim Aragtirmalari Dergisi,
3(4): 120-129.

Crawford, P. (1998). Fostering Reflective Thinking in First-Semester
Calculus Students. Unpublished Doctoral Dissertation, Western
Michigan University, Kalamazoo.

Davis, E. A. (2006). Characterizing productive reflection among pre-
service elementary teachers: seeing what matters. Teaching and
Teacher Education, 22: 281-301.

Maria, C. M., and Villamil, O. (2000). Exploring ESL teachers' roles through
metaphor analysis. TESOL Quarterly, 34(2): 341-351.

El-Dib, M. A. B. (2007). Levels of reflection in action research. An
overview and an assessment tool. Teaching And Teacher Education,
23(1): 24-35.

Erlandson, P. (2005). The body disciplined: Rewriting teaching
competence and the doctrine of reflection. Journal of Philosophy of
Education, 39(4): 661-670.

Hoseini, A., Elyasi, T., Abdolkarimi, B., and Sajadi, S. (2019). The
concept of metaphor and its function in the field of language and its
requirements in education. The Journal of New Thoughts on
Education, 14(4): 39-61.

inci Kuzu, C. (2020a). Covid-19 Pandemisi Sirecinde Uygulanan
ilkokul Uzaktan Egitim Programi (EbaTv) ile ilgili Veli Gériisleri. Milli
Egitim Dergisi, Salgin Surecinde Turkiye' de ve Dinyada Egitim



49(1): 505-527.

inci Kuzu, C. (2020b). Investigation of middle school students'
mathematical problem solving skills based on grade level. Turkish
Studies-Educational Sciences, 15(5): 3495-3512.

inci Kuzu, C., and Uras, M. C. (2019). ilkdégretim Matematik
Ogretmenligi Bélimi Ogretim Elemanlarinin Matematik Ogretiminde
Materyal Kullanimi ile ilgili Gériisleri. Current Research in Education,
5(1): 23-33.

Jony, A. I, Rahman, S., and islam, M. Y. (2017). ICT in higher
education: Wiki-based reflection to promote deeper thinking levels.
International Journal of Modern Education and Computer Science, 4:
43-49.

Kallarackar T. J., and Thomas, P. J. (2020). Framework for structured
reflective journal for professional development of student teachers at
secondary level. International Journal of Multidisciplinary Educational
Research, 5(6): 92-99.

Kember, D., Jones, A., Loke, A., McKay, J., Sinclair, K., Tse, H., Webb,
C., Wong, F., Wong, M., and Yeung, E. (1999). Determining the level
of reflective thinking from students’ written journals using a coding
scheme based on the work of Mezirow. International Journal of
Lifelong Education, 18(1): 18-30.

Keskinkilig-Yumusak, G. (2017). The effects of reflective thinking
activities on science process skills. Necatibey Faculty of Education
Electronic Journal of Science and Mathematics Education, 11(1):
222-251.

Lynch, H. L., and Fisher-Ari, T. R. (2017). Metaphor as pedagogy in
teacher education. Teaching and Teacher Education, 66: 195-203.
Malthouse, R., and Roffey-Barentsen, J. (2013). Reflective Practice in

Education and Training (2nd Ed.). London: Sage Publications.

Miles, M, B., and Huberman, A. M. (1994). Qualitative Data Analysis:
An Expanded Sourcebook. (2nd ed.). Thousand Oaks, CA: Sage.

Moon, J. (2009). The Use of graduated scenarios to facilitate the
learning of complex and difficult-to-describe concepts. Art, Design
and Communication in Higher Education, 8(1): 57-70.

Nian, Z. (2020). To promote the development of teachers’ teaching
beliefs from reflective teaching. Open Journal of Social Sciences, 8:
120-126.

Nikitina, L., and Fumitaka, F. (2008). A language teacher is like...":
Examining Malaysian students' perceptions of language teachers
through metaphor analysis. Electronic Journal of Foreign Language
Teaching, 2: 192-205.

Nurfaidah, S., Lengkanawati, N. S., and Sukyadi, D. (2017). Levels of
reflection in EFL pre-service teachers’ teaching journal. Indonesian
Journal of Applied Linguistics, 7(1): 80-92.

Afr Educ Res J 550

Osgerby, J., Marriott, P., and Gee, M. (2018). Accounting students’
perceptions of using visual metaphor as part of personal
development planning: An exploratory case study. Accounting
Education, 27(6): 570-589.

Sahin, C. (2009).Fen Bilgisi Ogretmen Adaylarinin Yansitici Diigiinme
Yeteneklerine Gore Gunliklerinin Incelenmesi. Hacettepe University
Journal of Education Faculty, 36: 225-236.

Sarag, H. (2018). Use of instructional technologies by teachers in the
educational process: Metaphor analysis study. European Journal of
Educational Research, 7(2): 189-202.

Unver, G. (2003). Yansitici Diisiinme. Ankara: Pegem A Yayincilik.

Ussher, B., and Chalmers, J. (2011). Now what? First year student
teachers' reflective journal writing. Waikato Journal of Education,
16(3): 95-110.

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

Citation: Bozan, S. (2021). Determining students' reflective thinking
levels and examining their reflections on science concepts. African
Educational Research Journal, 9(2): 544-550.



