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Abstract. This study aims to develop a teaching material on thermochemistry to support learning in Phase F SMA/MA Merdeka
Curriculum. Educational Research Design (EDR) were used as the design approach and limited to prototyping stage. The subjects
were three chemistry lecturers, two teachers who teach chemistry subjects and nine phase F students. Data was collected using
validity and practicality questionnaires which resulted average content validity of 0.85 and construct validity of 0.87, where it can
be classified as valid. Furthermore, the percentage of practicality is 96% for teachers and 94% for students, which can be classified
as very practical. From these findings, it can be concluded that the developed teaching material is valid and practical.
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I. INTRODUCTION

The Merdeka Curriculum is a new curriculum in Indonesia. This curriculum was born as an effort by the Ministry of
Research, Technology and Higher Education Indonesia to overcome the long-standing and increasing learning crisis due to the
Covid-19 pandemic (Amanda & Mawardi, 2023). This Merdeka Curriculum emphasizes the thoughts and ideas of Ki Hajar
Dewantara, namely, education based on facilitating students to grow in accordance with the nature of nature and the nature of the
times (Irianti, 2023). In order to improve competence and understanding of concepts, Merdeka Curriculum presents a variety of
extracurricular activities that are integrated with the learning process (Fadila & Mawardi, 2023). Implementing the independent
learning curriculum, teachers have a very important role (Bahri, 2023). Teachers not only act as guides to the learning process
who master four main competencies: professional, pedagogical, personality, and social (Aditya Rigianti & Karimah, 2024) but
also one of the learning resources for students.

Apart from teachers, another form of learning resource is teaching materials. Teaching materials are not just a collection
of information, but rather a structured series of learning content that serves as a guide. The goal is to help learners to study the
material independently. Thus, teaching materials act as a tool that facilitates students' independent learning process, not just as a
source of information (Magdalena et al., 2023). Teaching materials play a very crucial role in the teaching and learning process,
especially in efforts to improve students' insights and abilities. The existence of teaching materials is an important element to
support the development of knowledge and skills of students during learning (Kosasih, 2021).

One of the branches of science studied at the SMA/MA level is chemistry. In the Merdeka Curriculum, the material to
be studied focuses on essential material (Agustina et al., 2024). Thermochemistry is one of the essential materials contained in
chemistry learning at the SMA / MA level (Murniati et al., 2018). The characteristics of thermochemistry material ideally involve
chemisty representations in the presentation of teaching materials (Delfianza & Mawardi, 2023). The goal is to improve the
understanding of chemical concepts due to students’ tendency to memorize ideas without properly understand them (Nor Fahmi
et al., 2022). To realize a deep understanding of chemical concepts, the Merdeka Curriculum applies a multi-representational
approach in the preparation of teaching materials (Fauzan & Mawardi, 2023). The internal representation that a person builds to
understand a concept that helps them to explain and predict something is called a mental model (Ni Made Ary Suparwati, 2022).
With the presentation of chemisty representations of chemistry can build a mental model of learners as a whole (Hasnawati Haili,
2022). In expressing chemical concepts, the learning process produces three learning levels consisting of symbolic, macroscopic,
and sub-microscopic/molecular levels, which are important aspects for students in understanding chemistry (Mawardi & Fitriza,
2019).

Based on research conducted by (Dewi et al., 2018) it is known that misconceptions often occurs in thermochemistry
learning materials which caused students cannot built their mental model. In the research, he also revealed the main causes, such
as students’ condition, teachers, teaching methods, and teaching materials. Referring to the results of observations that have been
made, in three high schools in solok selatan it was found that there is still limited availability of teaching materials that contain
chemisty representations s in it. Preliminary study conducted by (Firdausya, 2024) also stated that phase F chemistry books for
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thermochemistry topics in class XI SMA/MA need to be developed because there is material content that has not been thoroughly
analyzed.

In previous research, studies on the development of teaching materials for the topic of chemical bonds within the
framework of the Merdeka Curriculum have been done (Alamanda & Mawardi, 2023), (Berlianda & Mawardi, n.d.) studies on
the development of teaching materials for the topic buffer solution, (Hamsil & Mawardi, 2024) studies on the development of
teacing materials for the topik reaction rate, (Rizal & Mawardi, 2024) studies on the development of teaching materials for the
topik chemical equilibrum. The results showed that the developed teaching materials valid and practical can increase students'
interest in learning, then the research about the development of teaching materials for the topic of chemical bonds was continued
by (Luthfi & Mawardi, 2024) and the results obtained the use of relevant chemisty representations in teaching materials helps
learners connect various concepts, thus having an impact on improving learning outcomes and students' mental models. However,
in thermochemistry there has been no development of teaching materials that contain chemisty representations of chemistry so
that it is necessary to develop teaching materials on thermochemistry material which is integrated with chemisty representations
and modified to adapt with learning in Merdeka Curikulum. The developed teaching materials are expected to serve as a
supporting resource, both for teachers and students, in implementing the Merdeka Curriculum for the topic of thermochemistry.

1. METHODS
This research used Educational Design Research, or EDR, as the development approach.Education Design Research

(EDR). There are three main stages in the EDR model, the initial investigation stage, the prototyping stage and the assessment
stage (Plomp & Nieveen, 2010; Ananda & Mawardi, 2023).
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Fig 1. Layers of Formative Evaluation from Tessmer

In this study, the instruments used for data collection are validity instruments and practicality instruments and then the
data obtained in the results of this study will be analyzed with descriptive statistics so that average numbers and percentages are
obtained. Data from validity instruments obtained in this study will be processed using Aiken's V formula.

__ZIs Q)
- nmn-1)

Description:

S : the score assigned by the validator minus the lowest score of the category used

n : number of validators

\% : Aiken's V scale

Based on Aiken's validity index table when using five validators and five categories of voters, the scale used is as follows
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Table 1. Aiken's Validity Index Criteria 5 validator

Skala Aiken’s V Category
VvV >0,80 Valid
V <0,80 Invalid

Source: (Aiken, 1985)
Then for processing practicality obtained from giving a questionnaire for students' responses will be analyzed using the formula:

- @)
NP =gy x 100%
Description:
NP : Percentage value sought or expected
R : Raw score obtained by students
SM . Ideal maximum score of the test that took place 100 = Fixed number

The percentage values obtained are then grouped into several modified criteria (Purwanto, 2010)

Table 2. Category of practicality level

Value Aspects assessed
86% - 100% Very practical
76% - 85% Practical
60% - 75% Practical enough
55% - 59% Less practical

<54% not practical

Source : (Purwanto, 2010)

I11. RESULTS AND DISCUSSION

This research aims to produce a valid and practical product in the form of teaching materials that can support independent
curriculum learning on thermochemical material. The type of research used is EDR with the application of the Plomp model. the
research was carried out only until prototyping and did not proceed to the assessment stage, after the research was carried out the
following results were obtained.

Preliminary Research

In the first stage of preliminary research, a needs and context analysis were onducted to collect an overview of the
problems faced by the school, literature study and development of a conceptual framework (Rizal & Mawardi, 2024).

Needs analysis

At the needs analysis stage, data were collected through interviews with three chemistry teachers from SMAN 1 Solok
Selatan, SMAN 3 Solok Selatan and SMAN 5 Solok Selatan to find out how the problems faced by schools in the process of
learning chemistry, in thermochemistry material. Based on the results of interviews conducted with Chemistry teachers at SMAN
1 Solok Selatan, SMAN 3 Solok Selatan and SMAN 5 Solok Selatan, it was found that the government’s books. used in schools
was not sufficient as the only learning reference. Additional teaching materials are needed to complement learning resources,
improve knowledge and understanding of both teachers and students. Based on the distribution of questionnaires, thermochemistry
material in the textbook is considered difficult by most students because the concept is abstract. Research (Hatimah, 2015)
emphasized that this material requires real analogies and experimental proofs. (Elvina & Dj, 2022) suggests the use of chemical
chemisty representations visualizations to understand these abstract concepts. chemisty representations can also minimize
misconceptions in students' understanding of learning concepts (Setia Ningsih & Mawardi, 2024).

Context Analysis

The context analysis implemented in the form of an analysis of the curriculum used in schools today and it can be seen
that the three schools have implemented an Merdeka Curriculum since 2022. The context analysis stage begins by analyzing the
learning outcomes (CP) for SMA/MA phase F chemistry. The learning outcomes are adjusted to the thermochemistry material to
be studied, then formulated into learning objectives (TP).
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Literature Study

This literature research aims to understand the various obstacles faced by teachers and students in independent curriculum
learning, by reviewing scientific articles from various journals to find solutions to the problems faced. Based on these problems,
product development is needed in the form of teaching materials to improve learning of thermochemical material in the Merdeka
phase F SMA / MA curriculum. Furthermore, a literature study was conducted which included the Merdeka Curriculum, teaching
materials and thermochemistry materials.

Conceptual Framework
The next stage of developing this conceptual framework contains an overview of the relationship between the problems

that have been identified through needs analysis, context analysis and literature study with the solutions provided (Arif & Mawardi,
2023). The depiction of the conceptual framework can be seen in the following figure.

Merdeka Limited learning
curriculum resources
| need |
includes
\4
Teaching

materials N Thermochemistry

n the form of l

Teaching Materials to
Support Learning of the
Merdeka Curriculum

Fig 2. conceptual framework

Development and Prototyping Phase

At this stage there are 4 prototypes where there is development/improvement of the quality of the product produced
through formative evaluation. Each stage is described as follows.

Prototype |

At this stage, a draft in the form of teaching material products was produced to support Merdeka Curriculum learning on
thermochemistry material in phase F SMA / MA. The components of the teaching materials are based on available books and
research that has been conducted by (Farras & Mawardi, 2023). The result of the design can be seen in the following image.
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Fig 4. learning objectives

Prototype 11

Prototype Il is the result of improvements from prototype 1. In line with the research conducted (Sonnya & Mawardi,
2023) at this stage a self-evaluation is carried out which is part of the formative evaluation stage. Checking the completeness of
the components in the teaching materials is carried out. The components contained in the developed teaching materials are cover,
preface, table of contents, instructions, learning objectives, concept map, chapter cover, sample problems and solutions, chapter
cover, sample problems and solutions, and chapter cover, instructions for using the book, learning objectives, concept maps,
chapter covers, sample problems and solutions, exercises, summaries, end-of-chapter exercises, activities, reflections,

bibliography, glossary, and index.
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Prototype 111

Prototype 111 is the revised result of Prototype Il after formative evaluation, which includes expert review and one-to-
one evaluation. The following results were obtained: At the expert assessment stage, validation of the teaching materials made
was carried out. Validation was carried out on 5 validators consisting of three chemistry lecturers FMIPA UNP and two chemistry
teachers at SMAN 1 Solok Selatan. The validation value can be seen in the following graph.

Validity test result
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0,94
0,91
0,88

0,85
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0,79
0,76

content Presentation Language Graphics
component Component Component Component

Fig 5. Validation test result

Based on the results of the analysis of the level of validity of the data, the results of prototype 11 are categorized as valid
with an average Aikens'V index value on content validity of 0.85 and construct validity of 0.87. Even though it has been
categorized as valid, there are several suggestions from the validator on the teaching materials developed and then improvements
are made in accordance with the validator's suggestions, these improvements include the following points.
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Fig 6. Before revision and after revision

Seen in Figure 6 before the revision of teaching materials, there is no picture caption that explains the concept of the
image of the type of system type after the revision is seen in the green circle, a picture caption is added that helps explain the
image displayed.
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Fig 7. before revision and after revision

In Figure 7 before the revision, it can be seen that the caption does not explain what is in the picture, so the revision
added a clearer picture caption.

Prototype IV

After the validation process and improvements based on the criticisms and suggestions of the validators are in accordance
with the eligibility criteria, an assessment of the use of teaching materials developed for teachers and students is carried out. The
purpose of this stage is to ensure that the teaching materials are not only theoretically qualified, but also easy to use and apply in
the learning process (Januarita & Mawardi, 2023) Practicality relates to the ease of use and application of teaching materials by
teachers and students in real situations (Firdaus & Mawardi, 2023). The results of practicality can be seen in the following diagram.

Practicality Value

100%
98%
96%
94%
92%
90%
88%
86%
84%
82%
80%
Ease of use appreance Learning Benefits of
efficiency teaching
materials

® Teachers = studenst

Fig 8. Teacher and Student Practicality Test Results

Based on Figure 8, the average percentage of practicality test results in small groups of students on thermochemical
teaching materials that support learning the Independent Curriculum is 96% and the average percentage of practicality test results
on chemistry teachers on thermochemical teaching materials that support independent curriculum learning is 97%, which is
included in the very practical category. In addition, the teaching materials contain chemisty representations of chemistry which
can be seen in the following figure
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Simbolik Mg(s) + %Oz(g) — MgO(s)  AH.’=-601,7 kJ mol’!

sub
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Misrocopic

Fig 9. Multi-representation model in teaching materials
Source : (Chang, 2010)

Figure 9 showed one of the chemical chemisty representations models contained in the teaching materials. The picture
explains how a standard combustion reaction occurs. This chemisty representations plays an important role in building learners'
mental understanding of chemical concepts (Marsella & Mawardi, 2024). By displaying information in various forms, this method
makes it easier for students to grasp chemical ideas that are both abstract and concrete.

---# Visualization method

. Reality

O Representation of the reality

Fig 10. the interpendence chemisty representations with mental models

(Halim et al., 2013; Treagust et al., 2003)

Figure 10 shows how the three levels of chemisty representations relate to mental models, then Figure 9 is one of the
chemisty representations on the concept of thermochemistry, showing The enthalpy change of standard combustion is the enthalpy
change that accompanies the complete combustion reaction of 1 mole of substance in the standard state (Chang, 2010). So Figure
9 illustrate how students' ideas can understand the concept of enthalpy in standard combustion. The purpose of this stage is to
assist students in developing a better mental model in connecting to the three levels of chemisty representations.

Based on the results of data analysis obtained, it is found that the construct and content validity values of teaching
materials are 0.87 and 0.85, respectively. This shows that the teaching materials developed are categorized as valid according to
the Aikens scale index category table. For construct validation, the content component has an average value of 0.85, meaning that
the material presented in the teaching materials is in accordance with the learning outcomes and learning objectives of the
independent curriculum. Thus, in line with statement (Kosasih, 2021) teaching materials must be able to convey material
according to the learning outcomes of the curriculum that passes systematically.

The language component has an average value of 0.85. This means that the teaching materials developed contain writing
procedures that are in accordance with correct language rules and the language used is easy to understand. This is in accordance
with the provisions of language and readability in the guidebook for writing teaching materials by (Wisnu setiawan, 2021) that
teaching materials must contain clear, straightforward and unambiguous language.
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In terms of graphic feasibility, it has an average value of 0.87, which means that the appearance of teaching materials is
attractive and in accordance with the theme of thermochemical material and the systematics of teaching materials that have been
developed have met the demands of the Merdeka Curriculum teaching materials. This is in line with the statement of (Setia
Ningsih & Mawardi, 2024) which states that attractive images and illustrations can attract students' interest. Based on the
validation results, it means that the quality of the product (teaching materials) that has been developed is feasible where teaching
materials can be used in the learning process.

After the validation process and improvements based on the criticisms and suggestions of the validators are in accordance
with the eligibility criteria, an assessment of the use of teaching materials developed for teachers and students is carried out. The
purpose of this stage is to ensure that teaching materials are not only theoretically qualified, but also easy to use and apply in the
teaching-learning process. Practicality relates to the ease of use and application of teaching materials by teachers and students in
real situations.

There are four aspects that are assessed including ease of use, appearance, and learning efficiency. In terms of
convenience, teaching materials are considered very practical by teachers with a percentage of 94% and by students with a
percentage of 96%. The language used is easy to understand, the font used is clear, the layout is neatly organized, and the material
is arranged systematically and connected between chapters. The pictures provided are in accordance with the material of
Thermochemical forms, the questions are related, and the activities in the teaching materials are designed to be interesting.

In terms of appearance, teaching materials are considered very practical by teachers with a percentage of 100% and by
students with a percentage of 96%. Teaching materials have a cover design that is relevant to thermochemical material, pictures
and illustrations are able to increase students' reading interest, and have attractive teaching material components. In terms of
learning efficiency, teaching materials are considered very practical by teachers and students with a percentage of 97% The use
of teaching materials makes learning time more efficient, learning activities become more varied, and are able to increase student
creativity. In terms of the benefits of teaching materials, teaching materials are considered very practical by teachers with a
percentage of 98% and students with a percentage of 94% Teaching materials can assist teachers in facilitating students to learn
and solve problems independently through various components and problems presented in them.

Overall, the teaching materials developed have met the criteria of being very practical according to teachers and students,
with an overall average of 97% and 96% respectively. Therefore, this teaching material is considered easy to use, has an attractive
appearance, is efficient in supporting learning, and provides significant benefits.

IV. CONCLUSIONS

Based on the results of research on the development of teaching materials for thermochemistry material adapted to the
Merdeka Curriculum, the level of construct validity was obtained with a value of 0.87. This teaching material also received a very
positive response in terms of practicality, indicated by an assessment of 96% from teachers and 94% from students. These results
indicate that teaching materials are feasible to implement as a support for thermochemistry learning in the context of the Merdeka
Curriculum.

ACKNOWLEDGEMENTS

This development research project was supported by various people, both directly and indirectly. The researcher would
like to thank the following people: Okta Suryani, M. Sc, Ph.D; Hesty Parbuntari, S.Pd: Dwi Finna Syolendra, M.Pd who acted
as content validators as well as Arwansyah, S.Pd and Elin Novita, S.Si as chemistry teachers who also acted as content validators.
Thanks also go to the students of class XI IPA SMA Negeri 1 Solok Selatan who have helped in the implementation of this
research.

REFERENCES
Aditya Rigianti, H., & Karimah, U. (n.d.). Equilibrium: Jurnal Penelitian Pendidikan dan Ekonomi Tantangan Guru Disekolah
Dengan Penguasaan Kompetensi Yang Dimiliki Sebagai Penilaian Kinerja Guru.

https://journal.uniku.ac.id/index.php/Equilibrium

Agustina, N. I., Rohana, S., Intiana, H., & Sudika, N. (n.d.). Kelayakan Buku Teks Bahasa Indonesia Kurikulum Merdeka Untuk
Smp Kelas Viii Terbitan Kemendikbud Tahun 2021.

Aiken, L. R. (1985). hree Coefficients for Analyzing the Reliability and Validity of Ratings, Educational and Psychological
Measurument. Educa lonal and Psychological Measurement, 131-145.

Alamanda, A., Mawardi, M., & Suryani, O. (2023). Development of teaching material based on plomp development model to
support indonesian merdeka curriculum on chemical bonding topic in Phase E. Jurnal Pijar Mipa, 18(4), 564-571.
https://doi.org/10.29303/jpm.v18i4.5288

OPEN/~| ACCESS 57



Volume 04, Issue 01, January-June 2025
e-ISSN:2830-7933
DOI: 10.55299/ijere.v4i1.1140

Aliyah Negeri, M., & Kec Katobu, M. (n.d.). SKULA Jurnal Pendidikan Profesi Guru Madrasah Pembelajaran Berbasis
Multirepresentasi  Upaya Meningkatkan Model Mental Fisika Siswa Hasnawati Haili. 2, 2022.
http://studentjournal.iaincurup.ac.id/index.php/skula

Amanda, F., Mawardi, M., & Suryani, O. (2023). Development of Textbooks to Support Merdeka Curriculum Learning on Green
Chemistry Material in Phase E. Jurnal Paedagogy, 10(3), 635. https://doi.org/10.33394/jp.v10i3.8126

Ananda, R., Mawardi, M., & Suryani, O. (2023). Development of Flipped Guided Inquiry Learning (FGIL) System Using Discord
Application on Chemical Equilibrium. Jurnal Paedagogy, 10(3), 746. https://doi.org/10.33394/jp.v10i3.8105

Arif, L. S., Mawardi, M., & Suryani, O. (2023). Development of Textbooks to Support Mardeka Curriculum Learning on Basic
Laws of Chemsitry Materials around Us. Hydrogen: Jurnal Kependidikan Kimia, 11(4), 365.
https://doi.org/10.33394/hjkk.v11i4.8312

Bahri, S. (2023). Peran Guru Dalam Implementasi Kurikulum Merdeka Belajar. In Jurnal Pendidikan Sosial (\Vol. 10, Issue 1).

Berlianda, A., Mawardi, M., suryani, O., Padang, N., Hamka, J., Tawar Barat, A., Utara, P., & Barat, S. (n.d.). Pengembangan
Bahan Ajar Untuk Pembelajaran Kurikulum Merdeka Pada Materi Larutan Penyangga Fase F Sma/Ma Development Of
Learning Materials For Merdeka Curriculum Learning On Buffer Solution Material Phase F SMA /MA.
https://doi.org/10.24036/ekj.v6.i1.a531

Chang, Raymond. (2010). Chemistry. McGraw-Hill.

Delfianza, E., Mawardi, M., & Suryani, O. (2023). Development of Flipped Classroom Based Guided Inquiry Learning System
with Digital Literacy Using Discord Application on Thermochemistry. Jurnal Penelitian Pendidikan IPA, 9(7), 5228-5235.
https://doi.org/10.29303/jppipa.v9i7.4245

Dewi, K. M., Suja, W., Dewa, I., & Sastrawidana, K. (2018). Jurnal Pendidikan Kimia Undiksha | 45 Jurnal Pendidikan Kimia
Undiksha (Vol. 2, Issue 2).

Elvina, A., & Dj, L. (2022). Deskripsi Pemahaman Multirepresentasi Kimia Siswa pada Materi Larutan Elektrolit dan Non
Elektrolit ORBITAL: JURNAL PENDIDIKAN KIMIA. Orbital: Jurnal Pendidikan Kimia, 6(1).

Fadila, R., Mawardi, M., & Suryani, O. (2023). Development of Teaching Material to Support Merdeka Curriculum on the Acid-
Base of Phase F. Edunesia: Jurnal limiah Pendidikan, 4(3), 1531-1547. https://doi.org/10.51276/edu.v4i3.635

Farras Aulia Sugria, Mawardi, M., & Isnaeni, F. (2023). Pengembangan Bahan Ajar Untuk Menunjang Pembelajaran Kurikulum
Merdeka Pada Materi Bentuk Molekul FASE F SMA/MA. EduMatSains : Jurnal Pendidikan, Matematika Dan Sains, 35—
45, https://doi.org/10.33541/edumatsains.v8i1.4918

Fauzan, F., Mawardi, M., & Suryani, O. (2023). Development of Teaching Materials to Support Merdeka Curriculum Learning
on Basic Law of Chemistry Phase E. Prisma Sains : Jurnal Pengkajian Ilmu Dan Pembelajaran Matematika Dan IPA IKIP
Mataram, 11(3), 743. https://doi.org/10.33394/j-ps.v11i3.8157

Firdaus, M. A., Mawardi, M., & Suryani, O. (2023). Development of teaching material based on plomp development model to
support merdeka curriculum on global warming topic. Jurnal Pijar Mipa, 18(4), 537-545.
https://doi.org/10.29303/jpm.v18i4.5286

Firdausya, A. (n.d.). Analisis Hirarki Materi Termokimia Kimia Fase F SMA/MA.

Halim, N. D. A., Ali, M. B., Yahaya, N., & Said, M. N. H. M. (2013). Mental Model in Learning Chemical Bonding: A
Preliminary Study. Procedia - Social and Behavioral Sciences, 97, 224-228. https://doi.org/10.1016/j.sbspro.2013.10.226

Hatimah, H. (n.d.). Hydrogen (Vol. 3, Issue 1).

Irianti, R. 1. (2023). Penerapan Kurikulum Merdeka dalam Pengimplementasian Pendidikan yang Sesuai dengan Kodrat Alam
dan Zaman. Pubmedia Penelitian Tindakan Kelas Indonesia, 1(2), 10. https://doi.org/10.47134/ptk.v1i2.56

Januarita, R., Mawardi, M., & Suryani, O. (2023). Development of teaching materials to support merdeka curriculum learning on
periodic system materials for Phase E. Jurnal Pijar Mipa, 18(4), 486—492. https://doi.org/10.29303/jpm.v18i4.5203

Kosasih, E. (2021). Pengembangan Bahan Ajar (B. S. Fatmawati, Ed.). PT Bumi Aksara.

Luthfi, A., Mawardi, M., & Suryani, O. (2024). Efektivitas Bahan Ajar untuk Menunjang Pembelajaran Kurikulum Merdeka pada
Materi Ikatan Kimia Fase E terhadap Hasil Belajar Peserta Didik. Edukimia, 6(2). https://doi.org/10.24036/ekj.v6.i2.a537

Magdalena, I., Khofifah, A., & Auliyah, F. (2023). BAHAN AJAR. 2(5), 10-20. https://doi.org/10.9644/scp.v1i1.332

Marsella, D., Mawardi, M., Suryani, O., & Akmar, R. (2024). The effectiveness of textbooks as support for learning in the
Merdeka curriculum on atom structure material phase E of SMA/MA on student learning outcomes. International Journal
of Multidisciplinary Research and Growth Evaluation, 5(4), 618-623. https://doi.org/10.54660/.ijmrge.2024.5.4.618-623

Mawardi, M., & Fitriza, Z. (2019). The Guided Inquiry Learning Materials Based on Multiple Chemical Representations As One
of Chemistry Learning Strategies Centered on Students. Pelita Eksakta, 2(2), 140.
https://doi.org/10.24036/pelitaeksakta/vol2-iss2/55

Muhammadiyah Surakarta Penyusun, U., Setiawan, W., & Saputra, A. (n.d.). Panduan Penulisan Buku Ajar.

Murniati, S., Enawaty, E., & Lestari, I. (n.d.). Deskripsi Miskonsepsi Siswa Dalam Menyelesaikan Soal Termokimia Pada Siswa
Kelas Xi Man Kubu Raya.

Ni Made Ary Suparwati. (2022). Analisis Reduksi Miskonsepsi Kimia dengan Pendekatan Multi Level Representasi: Systematic
Literature Review. JURNAL PENDIDIKAN MIPA, 12(2), 341-348. https://doi.org/10.37630/jpm.v12i2.591

Nor Fahmi, T., Retno Aliyatul Fikroh Program Studi Pendidikan Kimia, dan, & Ilmu Tarbiyah dan Keguruan UIN Sunan Kalijaga
Yogyakarta JI Marsda Adisucipto, F. (2022). Pengembangan Modul Bermuatan Multirepresentasi pada Materi
Hidrokarbon untuk Siswa SMA/MA. JIPK, 16(1). http://journal.unnes.ac.id/nju/index.php/JIPK

International Journal of Educational Research Excellence (IJERE)
https://ejournal.ipinternasional.com/index.php/ijere

OPEN ACCESS 58



Volume 04, Issue 01, January-June 2025
e-ISSN:2830-7933
DOI: 10.55299/ijere.v4i1.1140

International Journal of Educational Research Excellence (IJERE)
https://ejournal.ipinternasional.com/index.php/ijere

Plomp, Tj. (Tjeerd), & Nieveen, N. M. (2010). An introduction to educational design research : proceedings of the seminar
conducted at the East China Normal University, Shanghai (PR China), November 23-26, 2007. SLO.

Purwanto, M. N. (2019). Prinsip-prinsip dan teknik evaluasi pengajaran.

Rizal, P. N., Mawardi, M., & Suryani, O. (2024). Development of Teaching Materials to Support Learning of the Merdeka
Curriculum  on  Chemical Equilibrium. Edunesia: Jurnal Ilmiah Pendidikan, 5(3), 1352-1370.
https://doi.org/10.51276/edu.v5i3.1008

Setia Ningsih, R., & Mawardi, M. (2024). Effectiveness of Teaching Materials to Support Merdeka Curriculum Learning on Basic
Chemical Law Material on Learning Outcomes of Phase E SMA / MA. Journal of Educational Sciences, 8(3), 408—423.
https://doi.org/10.31258/jes.8.3.p.408-423

Simki Pedagogia ; Hamsil, J., Mawardi, F., & Suryani, M. (2024). Pengembangan Bahan Ajar untuk Menunjang Pembelajaran
Kurikulum Merdeka pada Materi Laju Reaksi Fase F SMA/MA. Jurnal Simki Pedagogia, 7(2), 525-539.
https://jiped.org/index.php/JSP

Sonnya Camelia, Mawardi Mawardi, & Okta Suryani. (2023). Pengembangan Bahan Ajar untuk Menunjang Pembelajaran
Kurikulum Merdeka pada Materi Konsep dan Dampak Pemanasan Global Fase E SMA/MA. JURNAL PENDIDIKAN
MIPA, 13(2), 530-537. https://doi.org/10.37630/jpm.v13i2.1091

Treagust, D., Chittleborough, G., & Mamiala, T. (2003). The role of submicroscopic and symbolic representations in chemical
explanations. International Journal of Science Education.

59

OPEN ACCESS



