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Abstract

When the COVID-19 pandemic struck, students encountered
several obstacles during their learning, including the inability to
implement optimal learning strategies. Therefore, this research
aimed to develop an online didactic design that could potentially
reduce barriers to student learning, particularly in fraction
subtraction operations. The research employed a didactical design
approach. At each step of the research design, the researcher
used lesson study activities to produce a good online didactic
design. Participants in this research were 56 students in grades
VIl and VIII, aged 13 to 18 years. The researcher was the main

Article History
Received:

18 February 2024
Revised:

28 Maret 2024
Accepted:

23 April 2024
Published Online:
24 April 2024

instrument, with several additional instruments, such as online
didactic design, fraction tests, interview guides, and
documentation studies. We used thematic analysis to analyze data

. . . . Keywords:
on learning barriers, and qualitative analysis to analyze Fractions
implementation data. The research results revealed that students Learning Barriers
indicated that they had experienced learning obstacles with Online Didactical
ontogenic and epistemological obstacles during the COVID-19 Design
pandemic. Upon compiling and implementing the online didactic didactical design
design, we found no evidence of learning obstacles among the research

students. Although students encountered difficulties when solving
fraction subtraction problems, this was not due to learning factors,
but rather to internal factors such as a lack of study time.

lesson study

1. Introduction

Studying fractions is essential for advanced mathematics, other scientific disciplines,
and daily life (Isnawan, Suryadi, & Turmudi, 2022; Wahyu, 2021; Muhiban et al., 2023; Alsulami
et al., 2023; Isnawan et al., 2023; 2023). For some people, fractions are a simple mathematical
concept. However, for some people, fractions are a complicated mathematical concept (Zhang
et al,, 2014). Even in the context of learning mathematics, fractions are a problem for students
even when learning mathematics. Under normal conditions, fractions are already a problem
for students, especially during the COVID-19 pandemic. Various types of research study
fractions, but not many are studying fractions during COVID-19 and using didactical design
research as an alternative solution for learning fractions during COVID-19.

Jarrah et al. (2022) have conducted research using a qualitative descriptive method to
examine junior high school students in the UAE's understanding of subtracting fractions. The
research has revealed that subtracting fractions remains a problem for students. Different
from previous research, Widiawati and Deniansyah (2022) have used research design to study
learning to reduce fractions at a junior high school in Pagaralam, Indonesia. The research
has revealed that the use of chaplet context has helped students discover the concept of
subtracting fractions. Parwadi et al. (2020) have used a descriptive research design to identify
types of student errors in subtracting fractions. The research has revealed that 42.4% of
errors occur when students subtract fractions.

37

This is an open-access article under the CC BY-SA license. @ [OI®)
Copyright © 2024 by Author S sa



Volume 1, No 1, pp. 37-46

I J DlMID E International Journal of Didactic Mathematics in Distance Education
https://jurnal.ut.ac.id/index.php/ijdmde

Different from previous research, this research uses didactical design research as a
research design to help students carry out learning during COVID-19. This research proposes
an alternative approach, which involves using an online didactic design to teach fraction
reduction. In addition, this research uses lesson study activities to produce effective and
efficient online didactic designs (Fitriati et al., 2023). Therefore, this research aims to
minimize barriers to student learning through the implementation of online didactic design.
To achieve the research objectives, we have formulated several research questions.

a) What are the types of student learning obstacles when learning to subtract similar mixed
numbers?

b) What is the type of online didactic design for studying fraction subtraction?

c) How is the implementation of online didactic design for subtraction fractions?

d) What are the conditions of student learning barriers after implementing online didactic
design in reducing fractions?

2. Method
2.1 Design

DDR was used as the design type in this research. DDR was chosen because it is based
on an interpretive paradigm (Suryadi, 2019a), which sought to interpret the types of learning
obstacles that students experienced and identify the factors that caused students to
experience these obstacles. Apart from that, DDR was also used because DDR was based on
a critical paradigm that sought to develop alternative learning designs that could be used to
overcome students' learning obstacles (Sukarma et al., 2024; Suryadi, 2019b). Lesson study
activities were then used in this research when researchers prepared learning designs,
implemented them, and reflected on learning outcomes (Huang & Shimizu, 2016; Joubert et
al,, 2020). This was intended to make revisions to the didactic design better.

DDR research consisted of three research steps: analysis before learning
(prospective), metapedadidactic analysis, and analysis after learning (retrospective)
(Marfuah et al., 2022). Pre-learning analysis was intended to identify types of student learning
barriers and determine the factors that caused students to experience learning barriers.
Apart from that, this analysis also produced final results in the form of online didactic
designs. The next step in DDR was metapedadidactic analysis. In this step, the researcher
implemented an online didactic design to determine the connection, flexibility, and unity
between didactic situations. The final step was learning. The lesson study team, apart from
the model teacher, was an observer of online learning. In this step, the researcher revised,
together with the lesson study team, the online didactic design based on the implementation
results. Figure 1 shows the research procedure.

2.2 Research Participants

Participants in this research consisted of two groups of students. The first group was 27
students who had not studied fractions in middle school. Meanwhile, the second group
consisted of 29 students who had studied fractions in junior high school. The age range of
participants ranged from around 13 to 18 years.

2.3 Research instruments

Because this research used a qualitative approach, the researcher acted as the main
instrument. To make it easier to obtain data, researchers used several additional instruments.
Some of these additional instruments included online didactic designs, fraction tests, student
answer sheets, interview guides, and learning video recordings.
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Figure 1
Research procedure
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2.4 Analyzing of Data

Miles et al. (2014) used qualitative analysis with data reduction steps, data display, and

conclusion drawing to analyze the data resulting from the implementation of online didactic

design. Meanwhile, we used thematic analysis to analyze the data related to learning barriers.

The thematic analysis steps carried out included identifying initial codes, determining themes,

reviewing themes, and naming or defining themes (Alhojailan & lbrahim, 2012; Finkelstein et

al., 2019; Nowell et al., 2017).

3. Results and Discussion

3.1 Results

Prospective Analysis

3.1.1. What are the types of student learning obstacles when learning to subtract similar
mixed numbers?

Based on the results of the thematic analysis, information was obtained that the themes
of learning obstacles experienced by students when subtracting similar fractions were
divided into three themes, namely students who could not subtract similar fractions, students
who could not understand the prerequisite material, and students who were able to subtract
fractions kind of well. In connection with the prerequisite material, in this context, students
tended not to be able to optimally convert mixed numbers into fractions. A complete
description of the answer to this question can be seen in Table 1.
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Table 1
Mixed Number Subtraction Theme

Initial Code Theme References
The final result is wrong and just write down the final result.
Students add the denominator to the denominator and the Can not do the

numerator to the numerator. procedure 20
Students simply add denominator to denominator.
Students are unable to convert mixed numbers into
fractions. Can not get
Students are unable to simplify fractions. prerequisite 21
Students are unable to perform integer subtraction material
operations.
Student outcomes and procedures are appropriate. Results and 7
procedures
correspond
correctly

After conducting interviews, information was obtained that there were several reasons
why students experienced learning obstacles. First, students were not careful when carrying
out subtraction operations on whole numbers. Second, students had forgotten material
related to fractions, including how to convert mixed numbers into improper fractions. Third,
teachers' teaching methods tended to only provide material, then sample questions and
practice questions during the COVID-19 pandemic.

3.1.2. What is the type of online didactic design for studying fraction subtraction?

Following up on the answer to the previous question, information was obtained that
students were not careful in their work, the learning methods used by teachers tended to be
conventional, and learning was not optimal due to COVID-19. Therefore, the solutions offered
in online didactic design also contained several alternatives. First, the didactic design offered
was used for online learning as a means to address learning concerns during the COVID-19
pandemic. Second, the online didactic design contained several learning instructions that
acted as reminders for students not to be careless during learning. Third, the online didactic
design was prepared based on didactic situation theory, which facilitated students in
constructing concepts or formulas by solving mathematical problems to anticipate
conventional learning methods used by previous teachers. One example of a snapshot of the
use of problems in online didactic design can be seen in Figure 2.

Figure 2
A snapshot of the use of problems in online didactic design

Tahukah kamu manfaat berjalan kaki? Ya, berjalan kaki secara rutin akan
membuat tubuhmu menjadi sehat karena mampu mencegah stroke,
menyehatkan jantung, menurunkan resiko diabetes, dan menurunkan berat
badan. Rasti adalah siswa kelas VIl di SMP Negeri 1 Narmada. Setiap hari
Rasti pergi ke sekolah dengan berjalan kaki karena jarak rumahnya dan
sekolah tidak terlalu jauh. Jika dalam waktu lima menit pertama Rasti
mampu menempuh jarak 11 dari total jarak keseluruhan dan dalam sepuluh
menit Rasti sudah menempuh jarak 8_dari total jarak keseluruhan, maka
berapakah jarak yang ditempuh Rasti pada lima menit kedua dari total
jarak keseluruhan? Nyatakan hasil yang kamu peroleh dalam bentuk yang
paling sederhana.
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Metapedadidactic Analysis
3.1.3. How is the implementation of online didactic design for subtraction fractions?

Like several other online learning courses, the implementation of online didactic design
used Zoom meetings as a platform for carrying out learning. The learning activities began
with greetings and opening prayers. The first activity was Let's Guess. In this activity, the
researcher asked students to determine the KPK values of 5 and 10. Students appeared to be
able to answer that the KPK value between 5 and 10 was 10. Students were then asked to find
the KPK values of 5, 10, and 15. Students successfully provided the correct answer, which was
30. In relation to FPB, students also appeared to be able to determine the FPB value from 5
to 10, which was 5. Students also appeared to be able to provide an explanation regarding the
process of finding the KPK and FPB values.

These results indicated that the students' prerequisite abilities were good and ready to
continue learning in the next activity. The next activity was Let's Read. In this activity, students
were able to read motivational stories well but were not yet able to express the essence of
the story. Therefore, researchers revealed that fractions were quite useful in life, such as in
the world of health, pharmacy, and art. The next activity was Let's Look. The Let's Search
activity divided the students into breakout rooms (BOR). The BOR required students to solve
problems. During this session, students engaged in discussions about problem-solving and
divided presentations.

Once finished, the next activity was Let's Tell a Story. Students were required to present
the results they had obtained in this activity. All groups were able to present the results well.
Figure 3 displays footage of the students' work results.

Figure 3
Excerpt from the answers of one group of students

Once finished, the learning activity continued with Come to Conclusion. In this activity,
students appeared to be able to construct their own fraction subtraction formulas. Figure 4
shows excerpts of student answers.

Figure 4

Excerpts of students’ answers during the Let's Summarize activity
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The next activity was Let's Practice. In this activity, students seemed capable of solving
problems well. Excerpts of student answers for this activity can be seen in Figure 5.

Figure 5

Excerpts of students' answers during the Let's Practice activity

The last activity was my reflection. In this activity, students expressed that they felt
happy participating in learning activities. Apart from that, students were also committed to
walking and helping Mother complete homework. This commitment was related to the
meaning of fractions, which taught us to help each other in everyday life. Video recordings
made during the implementation of online didactic design could be accessed on the following
page: https://www.youtube.com/watch?v=ZeRJx530gFU.

Retrospective Analysis
3.1.4. What are the conditions of student learning barriers after implementing online didactic
design in reducing fractions?

Following the completion of the lesson, the researcher collaborated with the lesson
study team to pinpoint potential barriers to student learning. The analysis results revealed
that students might be facing learning obstacles. The thematic analysis revealed several
themes, including difficulty with the procedure, difficulty with the prerequisite material, and
difficulty with completing the procedure and providing the correct answer. A complete
description of the themes formed can be seen in Table 2.

Table 2 revealed that some students could solve fraction subtraction problems.
However, further analysis revealed that some students also struggled to correctly solve
fraction subtraction problems. Interviews with students revealed that some expressed a lack
of preparation for the exam. This was because students had quite a lot of assignments to
complete on the same day. These results then led to the conclusion that students were not
indicated to experience learning obstacles because the problems experienced by students
were due to students' factors, namely the lack of time allocated for studying.

Table 2
Mixed Number Subtraction Theme (After Implementation)

Initial Code Theme References
The final result is wrong and just write down the
final result.
Students add the denominator to the denominator  Can not do the procedure 7

and the numerator to the numerator.
Students simply add denominator to denominator.

Students are unable to convert mixed numbers into
fractions.
Students are unable to simplify fractions.

Can not get prerequisite

; - material
Students are unable to perform integer subtraction !
operations.
Student outcomes and procedures are appropriate. Results and procedures 8
correspond correctly
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3.2 Discussion

Regarding the existence of barriers to learning during the COVID-19 pandemic, the
results of this research are different from Rianasari and Julie's (2018) research, which, in one
of its conclusions, revealed that students were able to convert mixed numbers into fractions
well. The results of this study are also different from Singh et al. (2021) which revealed that
there were several students who were able to convert mixed fractions into improper
fractions. The difference in research results seems to be due to the fact that during the
COVID-19 pandemic, students were not studying optimally. In other words, when students
were still in class VII, almost all of the students at this research location experienced lost
learning, which had an impact on understanding the subject matter, including the concept of
fractions. The results of this research are then in line with several studies that reveal that
students experienced learning obstacles during the COVID-19 pandemic (Isnawan, Suryadi,
Turmudi, et al., 2022; Stewart et al., 2022; Zhou et al., 2020).

If linked to the theory regarding learning barriers (Brousseau, 2002; Suryadi, 2019b), it
can be concluded that students are likely to experience several types of learning barriers.
First, students experience learning obstacles with the type of psychological ontogenic
obstacle because students tend to be less careful when doing their work. Second, students
are indicated to experience learning obstacles with the type of epistemological obstacle
because the learning methods used by teachers are less relevant to students. Third, students
are indicated to experience learning obstacles with the instrumental ontogenic obstacle type
because they are experiencing problems due to the COVID-19 pandemic.

As previously described, the online didactic design in this research uses didactic
situation theory. This theory is used because it is able to facilitate students in constructing
concepts or formulas in mathematics through the problem-solving process (Sukarma et al.,
2024). The didactic situations contained in the online didactic design are divided into several
situations, namely action-formulation, validation, and institutionalization situations. Action-
formulation situations are situations when online didactic design presents problems for
students to solve as a means of constructing concepts or formulas for reducing fractions.
Validation situations are situations in online didactic design that facilitate students to present
solutions to problems, with the final result being the discovery of a concept or formula for
reducing fractions. Institutionalization situations are situations in didactic design that
facilitate students using concepts or formulas to solve new problems (Arslan et al., 2011).

In general, the implementation of didactic design follows an epistemic learning pattern.
Epistemic learning patterns facilitate learning from initial activities to final activities in
learning (Sukarma et al., 2024). Apart from that, the implementation of online didactic design
has also gone well because students are able to follow a series of didactic situations to form
a complete lesson. The flexibility of online didactic design can also be seen in the fact that
when students are unable to carry out an activity optimally, the teacher takes over the role
by re-reading some of the trigger questions contained in the online didactic design so that
students are finally able to do the activity. The results of this research are in line with several
previous studies (Gantina & Herman, 2013; Rgnning, 2021; Sollervall & Iglesia, 2016; Sukarma
et al., 2024), which revealed that online didactic design can optimize student activities during
learning.

The results of this research are then in line with several previous studies (Kasim, 2017;
Sukarma et al., 2024; Sulistiawati et al., 2015), which revealed that didactic design was able
to reduce the existence of barriers to student learning after implementation. This is because
the didactic design is prepared using didactical situations that facilitate students to use
physical and mental activities in solving problems. Through this problem-solving activity,
students were able to discover the concept or formula for subtracting fractions, as well as
use this concept or formula in solving other problems in different contexts or situations.
Lesson study activities are quite helpful for students because researchers and a team of
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teachers can develop online didactic designs that are effective and efficient (Chen & Li, 2010;
Huang & Shimizu, 2016; Isnawan & Fakhrina, 2023).

4. Conclusion

Like other learning experiences, during the COVID-19 pandemic, almost the majority of
students experienced problems with learning. In the context of this research, students are
indicated to experience learning obstacles with the types of psychological (careless) and
instrumental (pandemic obstacles), ontogenic obstacles, as well as epistemological
obstacles (conventional methods). To minimize these learning obstacles, an online didactic
design is prepared using epistemic learning patterns combined with lesson study activities.
During implementation, students seem to be able to participate in learning activities well. It
is proven that after implementation, students indicate that they do not experience learning
obstacles. This research has several shortcomings, especially because not all students can
participate in online learning for several reasons, such as poor internet connection quality.
Therefore, this research recommends that mathematics teachers try to implement online
didactic designs using epistemic learning patterns. Note that if there are students who are
unable to join due to poor internet connection quality, researchers should ensure that these
students can access learning using other modes, such as through independent learning from
YouTube (watching online learning recordings) or home visits.

Acknowledgments

The researcher would like to thank all the teacher teams who participated in the lesson study
activities. The researcher also would like to thank the school and students who were willing
to participate. Apart from that, the researcher also would like to thank Universitas Nahdlatul
Wathan Mataram and University of Jeddah.

Declarations

Author Contribution:

Author 1: Conceptualization, Writing - Original Draft, Writing - Review & Editing, Formal
analysis, and Methodology;

Author 2: Editing, Visualization, Validation and Supervision.

Conflict of Interest:

The authors declare no conflict of interest.

5. References
Alhojailan, M. I., & Ibrahim, M. (2012). Thematic analysis: A critical review of its process and

evaluation. West  East Journal of Social Sciences, 1201), 8-21.
https://faculty.ksu.edu.sa/sites/default/files/ta_thematic_analysis_dr_mohammed_alhoj
ailan.pdf

Alsulami, N. M., Isnawan, M. G., Bahri, S., Pakhrurrozi, |., & Santosa, F. H. (2023). Meaning and
learning fractions: analysis of learning barriers from a mathematics teacher's
perspective. Polyhedron International Journal in Mathematics Education, K1), T-14.
https://doi.org/10.59965/pijme.v1i1.2

Arslan, S, Baran, D., & Okumus, S. (2011). Brousseau’s theory of didactical situations in
mathematics and an application of adidactical situations. Necatibey Faculty of Education
Electronic Journal of Sciene and Mathematics Education, 5(1), 204-224.
https://www.academia.edu/813560/Brousseaus_Theory_of_Didactical_Situations_in_Mat
hematics_and_An_Application_of_Adidactical_Situations

Brousseau, G. (2002). Theory of didactical situations in mathematics. Kluwer Academic
Publishers. https://id1lib.org/book/979725/fdéfae

44

This is an open-access article under the CC BY-SA license. @ [OI®)
Copyright © 2024 by Author S sa


https://faculty.ksu.edu.sa/sites/default/files/ta_thematic_analysis_dr_mohammed_alhojailan.pdf
https://faculty.ksu.edu.sa/sites/default/files/ta_thematic_analysis_dr_mohammed_alhojailan.pdf

Volume 1, No 1, pp. 37-46

I J DlMID E International Journal of Didactic Mathematics in Distance Education
https://jurnal.ut.ac.id/index.php/ijdmde

Chen, X. 1., &Li, Y. (2010). Instructional coherence in chinese mathematics classroom — a case
study of lessons on fraction division. /nternational Journal of Science and Mathematics
Education, 8, T11-735. https://doi.org/10.1007/s10763-009-9182-y

Finkelstein, S., Sharma, U., & Furlonger, B. (2019). The inclusive practices of classroom
teachers: a scoping review and thematic analysis. /nternational Journal of Inclusive
Education, 1-28. https://doi.org/10.1080/13603116.2019.1572232

Fitriati, F., Rosli, R., & Iksan, Z. H. (2023). Enhancing prospective mathematics teachers’ lesson
planning skills through lesson study within school university partnership program.
Journal on Mathematics Education, 14(1), 69-84. https://doi.org/10.22342/JME.V1411.PP69-
84

Gantina, ., & Herman, T. (2013). The Didactical Design of Fractions Addition Operation Using
RME. T7he 2nd International Conference on Elementary Education, 2, 1779-1790.
http://proceedings.upi.edu/index.php/icee/article/download/806/724

Huang, R., & Shimizu, Y. (2016). Improving teaching, developing teachers and teacher
educators, and linking theory and practice through lesson study in mathematics: An
international perspective. ZDM-Mathematics Education, 48(4), 393-4009.
https://doi.org/10.1007/s11858-016-0795-7

Isnawan, M. G., & Fakhrina, D. (2023). Perkembangan Kemampuan Pemecahan Masalah dan
Motivasi Belajar Murid dalam Pembelajaran Pola Bilangan Geometri Selama Program
KDS di SMP NW Mataram. Prosiding Seminar Nasional: Kemitraan Dosen Lembaga
Pendidikan Tenaga Kependidikan (LPTK) Dengan Guru Di Sekolah Tahun 2023.

Isnawan, M. G., Sudirman, S., Sukarma, I. K., Wahyuni, F., & Alsulami, N. M. (2023). Optimizing
students’ mathematical problem-solving abilities through geoboard-assisted didactic
design on triangular number pattern material. Journal of Didactic Mathematics, 4(3),
200-213. https://doi.org/10.34007/jdm.v4i3.2073

Isnawan, M. G., Alsulami, N. M., Rusmayadi, M., Samsuriadi., Sudirman & Yanuarto, W. N. (2023).
Analysis of student learning barriers in fractional multiplication: A hermeneutics
phenomenology study in higher education. Edumatica: Jurnal Pendidikan Matematika,
73(1), 11-22. https://doi.org/https://doi.org/10.22437/edumatica.v13i01.24190

Isnawan, M. G., Suryadi, D., & Turmudi, T. (2022). How do secondary students develop the
meaning of fractions? A hermeneutic phenomenological study. Beta: Jurnal, 15(1), 1-19.
https://doi.org/10.20414/betajtm.v15i1.496

Isnawan, M. G., Suryadi, D., Turmudi, T., & Marfuah, M. (2022). Parental obstacles during
distance learning mathematics in Indonesia: A phenomenology study. European Journal
of Educational Research, 1(2), 873-883. https://doi.org/10.12973/eu-jer.11.2.873

Jarrah, A. M, Wardat, Y., & Gningue, S. (2022). Misconception on Addition and Subtraction of
Fractions in Seventh-grade Middle School students. Eurasia Journal of Mathematics,
Science and Technology Education, 18(6). https://doi.org/10.29333/ejmste/12070

Joubert, J., Callaghan, R., & Engelbrecht, J. (2020). Lesson study in a blended approach to
support isolated teachers in teaching with technology. ZDM-Mathematics Education, 52,
907-925. https://doi.org/10.1007/s11858-020-01161-x

Kasim, F. F. (2017). Desain Didaktis Konsep Operasi Hitung Bilangan Pecahan pada
Pembelajaran Matematika SMP [Universitas Pendidikan Matematikal.
http://repository.upi.edu/28781/

Marfuah, M., Suryadi, D., Turmudi, T., & Isnawan, M. G. (2022). Providing online learning
situations for in-service mathematics teachers’ external transposition knowledge during
Covid-19 pandemic: Case of Indonesia. Electronic Journal of E-Learning, 20(1), 69-84.
https://doi.org/10.34190/ejel.20.1.2388

Miles, M. B., Huberman, A. M., & Saldana, J. (2014). Qualitative data analysis: A methods
sourcebook. In SAGE Publications, Inc. https://id.id1lib.org/book/3593988/83e08f

45
This is an open-access article under the CC BY-SA license. @ [OI®)
Copyright © 2024 by Author S sa


https://id.id1lib.org/book/3593988/83e08f

International Journal of Didactic Mathematics in Distance Education
I J DlMlD E Volume 1, No 1, pp. 37-46
https://jurnal.ut.ac.id/index.php/ijdmde

Muhibban, M., Isnawan, M. G., & Aziz, A. (2023). Android-based Didactical Design for Learning
Lines and Angles: An Interpretive Didactical Design Research. Polyhedron International
Journal in Mathematics Education, 12),106-118. https://doi.org/10.59965/pijme.v1i2.54

Nowell, L. S., Norris, J. M., White, D. E., & Moules, N. J. (2017). Thematic analysis: Striving to
meet the trustworthiness criteria. /nternational Journal of Qualitative Methods, 16, 1-13.
https://doi.org/10.1177/1609406917733847

Parwadi, P., Susanta, A., & Muchlis, E. E. (2020). Analisis Kesalahan Siswa dalam
Menyelesaikan Soal Matematika Materi Pecahan Kelas VIl SMP Negeri 16 Kota Bengkulu.
Jurnal Penelitian Pembelajaran Matematika Sekolah (JPZMS), 4(3), 442-454.
https://doi.org/10.33369/jp2ms.4.3.442-454

Rianasari, V., & Julie, H. (2018). Secondary School Students’ Construction of Knowledge: the
Case of Fractions Division. /nternational Journal of Indonesian Education and Teaching,
22), 137-146. https://doi.org/10.24071/ijiet.2018.020205

Renning, F. (2021). Opportunities for language enhancement in a learning environment
designed on the basis of the theory of didactical situations. ZDM-Mathematics Education,
53(2), 305-316. https://doi.org/10.1007/s11858-020-01199-x

Singh, P., Hoon, T. S, Nasir, N. A. M, Han, C. T,, Rasid, S. M., & Hoong, J. B. Z. (2021). Obstacles
Faced by Students in Making Sense of Fractions. 7he European Journal of Social &
Behavioural Sciences, 30(1), 34-51. https://doi.org/10.15405/ejsbs.287

Sollervall, H., & Iglesia, D. G. de la. (2016). Designing a Didactical Situation with Mobile and
Web Technologies. CERMESY, 2410-2417. https://hal.archives-ouvertes.fr/hal-01289292

Stewart, W. H., Baek, Y., & Lowenthal, P. R. (2022). From emergency remote teaching (ERT) to
sustained remote teaching (SRT): A comparative semester analysis of exchange
students’ experiences and perceptions of learning online during Covid-19. Online
Learning Journal, 26(2), 170-197. https://doi.org/10.24059/0lj.v26i2.2661

Sukarma, I. K., Isnawan, M. G., & Alsulami, N. M. (2024). Research on nonroutine problems: A
hybrid didactical design for overcoming student learning obstacles. Human Behavior and
Emerging Technologies, 2024(Article ID 5552365), 1-12.
https://doi.org/10.1155/2024/5552365

Sulistiawati, S., Suryadi, D., & Fatimah, S. (2015). Desain Didaktis Penalaran Matematis untuk
Mengatasi Kesulitan Belajar Siswa SMP pada Luas dan Volume Limas. Areano, Jurnal
Matematika Kreatif-Inovatif, 6(2), 135. https://doi.org/10.15294/kreano.v6i2.4833

Suryadi, D. (2019a). Landasan filosofis penelitian desain didaktis (DDR). Pusat Pengembangan
DDR Indonesia.

Suryadi, D. (2019b). Penelitian desain didaktis (DDR) dan implementasinya. Gapura Press.

Wahyu, K. (2021). How students understand smaller fractions divided by greater fractions?
Beta: Jurnal Tadris Matematika, 14(1), 85-92. https://doi.org/10.20414/betajtm.v14il.447

Widiawati, W., & Deniansyah, D. (2022). Desain Pembelajaran Penjumlahan dan Pengurangan
Pecahan dengan Konteks Kaplet di Kelas VII. Jurnal llmiah Soulmath : Jurnal Edukasi
Pendidikan Matematika, 10(1), 53-62. https://doi.org/10.25139/smj.v10i1.4552

Zhang, X., Clements, M. A. K., & Ellerton, N. F. (2014). Conceptual mis(understandings) of
fractions: From area models to multiple embodiments. Mathematics Education Research
Journal, 27(2), 233-261. https://doi.org/10.1007/s13394-014-0133-8

Zhou, L., Li, F.,, Wu, S., & Zhou, M. (2020). “School’s out, but class’s on”, the largest online
education in the world today: Taking China’s practical exploration during the COVID-19
Epidemic prevention and control as an example. Best Evidence in Chinese Education,
4(2), 501-519. https://doi.org/10.15354/bece.20.ar023

46

This is an open-access article under the CC BY-SA license. @ [OI®)
Copyright © 2024 by Author S sa


https://doi.org/10.59965/pijme.v1i2.54

