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ABSTRAK 

 

Tujuan dari penelitian ini adalah mengembangkan bahan ajar IPA berbasis gaya belajar dan 

multiple intelligences, menganalisis peningkatan pemahaman dan keterampilan berpikir 

kritis peserta didik, serta menganalisis efektivitas penggunaan bahan ajar yang 

dikembangkan terhadap pemahaman dan keterampilan berpikir kritis peserta didik. 

Penelitian ini merupakan penelitian berbasis desain, dimana model pengembangan yang 

digunakan adalah model ADDIE (analysis, design, development, implementation, dan 

evaluation). Sampel dalam penelitian ini sebanyak 65 peserta didik kelas VII (32 peserta 

didik dalam kelompok eksperimen dan 33 peserta didik dalam kelompok kontrol). Bahan 

ajar yang dikembangkan berisi fitur-fitur yang disusun sedemikian rupa agar dapat 

memfasilitasi peserta didik dengan gaya belajar dan tipe kecerdasan dominan yang berbeda, 

serta melatihkan pemahaman dan keterampilan berpikir kritis peserta didik. Bahan ajar ini 

telah memenuhi kriteria kelayakan pada aspek isi, kebahasaan, penyajian, dan grafis. 

Peningkatan pemahaman peserta didik tergolong sedang dan peningkatan keterampilan 

berpikir kritis peserta didik tergolong rendah. Selain itu, efektivitas bahan ajar IPA berbasis 

gaya belajar dan multiple intelligences terhadap pemahaman peserta didik termasuk dalam 

kategori sedang, sedangkan efektivitas bahan ajar terhadap keterampilan berpikir kritis 

peserta didik termasuk dalam kategori rendah dilihat dari nilai effect size yang diperoleh. 

Kesimpulannya, karakteristik bahan ajar IPA berbasis gaya belajar dan multiple 

intelligences yang dikembangkan dengan model ADDIE ini memiliki fitur-fitur yang 

memfasilitasi peserta didik dengan gaya belajar dan multiple intelligences yang berbeda, 

telah memenuhi kriteria kelayakan, dapat meningkatkan pemahaman dan keterampilan 

berpikir kritis peserta didik, serta telah diuji efektivitasnya terhadap pemahaman dan 

keterampilan berpikir kritis peserta didik. 

 

Kata Kunci: bahan ajar IPA, gaya belajar, multiple intelligences, pemahaman, 

keterampilan berpikir kritis 

  



 

iii 
 

DAFTAR ISI 

 

LEMBAR PENGESAHAN TESIS ......................................................................... ii 

DAFTAR ISI .......................................................................................................... iii 

DAFTAR TABEL ................................................................................................... v 

DAFTAR GAMBAR ............................................................................................ vii 

DAFTAR LAMPIRAN .......................................................................................... ix 

PERNYATAAN ...................................................................................................... x 

KATA PENGANTAR ........................................................................................... xi 

UCAPAN TERIMA KASIH ................................................................................. xii 

ABSTRAK ........................................................................................................... xiii 

ABSTRACT ......................................................................................................... xiv 

BAB I ...................................................................................................................... 1 

PENDAHULUAN .................................................................................................. 1 

1.1 Latar Belakang.......................................................................................... 1 

1.2 Rumusan Masalah Penelitian ................................................................... 7 

1.3 Tujuan Penelitian ...................................................................................... 7 

1.4 Manfaat Penelitian .................................................................................... 7 

1.5 Definisi Operasional ................................................................................. 9 

1.6 Struktur Organisasi ................................................................................. 10 

BAB II ................................................................................................................... 11 

TINJAUAN PUSTAKA........................................................................................ 11 

2.1. Bahan Ajar IPA berbasis Gaya Belajar dan Multiple Intelligences ....... 11 

2.2. Pemahaman............................................................................................. 23 

2.3. Keterampilan Berpikir Kritis .................................................................. 26 

2.4. Suhu, Kalor, dan Pemuaian .................................................................... 28 

2.5. Hubungan antar variabel......................................................................... 33 

2.6. Kerangka Pikir Penelitian ....................................................................... 34 

BAB III ................................................................................................................. 36 

METODE PENELITIAN ...................................................................................... 36 

3.1. Metode, Model, dan Desain Penelitian................................................... 36 

3.2. Populasi dan Subyek Penelitian ............................................................. 41 

3.3. Variabel Penelitian ................................................................................. 42 

3.4. Instrumen Penelitian ............................................................................... 42 



 

iv 

 

3.5. Teknik Analisis ....................................................................................... 59 

BAB IV ................................................................................................................. 62 

HASIL DAN PEMBAHASAN ............................................................................. 62 

4.1 Pengembangan Bahan Ajar IPA Berbasis Gaya Belajar dan Multiple 

Intelligences dengan Model ADDIE ................................................................. 62 

4.2 Peningkatan Pemahaman Peserta Didik ................................................. 78 

4.3 Peningkatan Keterampilan Berpikir Kritis ............................................. 84 

4.4 Efektivitas Bahan Ajar IPA Berbasis Gaya Belajar dan Multiple 

Intelligences ....................................................................................................... 95 

BAB V ................................................................................................................... 95 

KESIMPULAN, REKOMENDASI, DAN IMPLIKASI ...................................... 95 

5.1 Kesimpulan .................................................................................................. 95 

5.2 Rekomendasi ............................................................................................... 96 

5.3 Implikasi ...................................................................................................... 96 

DAFTAR PUSTAKA ........................................................................................... 97 

  



DAFTAR PUSTAKA 

 

Akbar, S. (2013). Instrumen Perangkat Pembelajaran. Bandung: PT Remaja 

Rosdakarya 

Akınoğlu, O., & Tandoğan, R. Ö. (2007). The effects of problem-based active 

learning in science education on students’ academic achievement, attitude 

and concept learning. Eurasia journal of mathematics, science and 

technology education, 3(1), 71-81. 

Almasri, F. (2022). Simulations to teach science subjects: Connections among 

students’ engagement, self-confidence, satisfaction, and learning 

styles. Education and Information Technologies, 1-21. DOI: 

10.1007/S10639-022-10940-W. 

Al-Mutawah, M. A., Thomas, R., Eid, A., Mahmoud, E. Y., & Fateel, M. J. (2019). 

Conceptual Understanding, Procedural Knowledge and Problem-Solving 

Skills in Mathematics: High School Graduates Work Analysis and 

Standpoints. International journal of education and practice, 7(3), 258-273. 

Anderson, L. W., & Krathwohl, D. R. (2001). A taxonomy for learning, teaching, 

and assessing: A revision of Bloom's taxonomy of educational objectives. 

Longman. 

Anderson, L. W., Krathwohl, D. R., Airasian, P. W., Cruikshank, K. A., Mayer, R. 

E., Pintrich, P. R., … Wittrock, M. C. (2001). A Taxonomy for Learning, 

Teaching, and Assessing: A Revision of Bloom’s Taxonomy of Educational 

Objectives. United. States: Pearson Education. Inc. 

Anderson, T, & Shattuck, J. (2012). Design-based research: a decade of progress 

in education research? Educational 

Arends, R.I (2008). Learning to teach: Belajar untuk mengajar. Yogyakarta: 

Pustaka Pelajar. 

Arnab, S., & Clarke, S. (2017). Towards a trans‐disciplinary methodology for a 

game‐based intervention development process. British journal of 

educational technology, 48(2), 279-312. 

Arthurs, J. B. (2007). A juggling act in the classroom: Managing different learning 

styles. Teaching and learning in nursing, 2(1), 2-7. 

Asih, F., Poedjiastoeti, S., Lutfi, A., Novita, D., Ismono, I., & Purnamasari, A. 

(2022). The practicality and effectiveness of case study-based module on 

chemical thermodynamics course (ideal and real gases) as learning tool 

during the COVID-19 pandemic. Journal of Technology and Science 

Education, 12(2), 466-483. 



Ata, R., & Cevik, M. (2019). Exploring relationships between Kolb’s learning 

styles and mobile learning readiness of pre-service teachers: A mixed 

study. Education and Information Technologies, 24(2), 1351-1377. 

Atikah, A., & Pukan, K. K. (2022). The Development of Immune System Teaching 

Materials to Train Concept Understanding of SMA/MA. Journal of Biology 

Education, 11(1), 18-30. 

Azhary, S. A. G., Suryadarma, I. G. P., Devitasari, P. I., & Kuswanto, K. (2020). 

Development of Science E-Flipbook Integrated Illegal Sand Mining on 

River Basin to Improve Environmental Care Attitude. IJECA (International 

Journal of Education and Curriculum Application), 3(1), 26-30. 

Bando, R, Gallego, F., Gertler, P., & Fonseca, D. R. (2017). Books or laptops? The 

effect of shifting from printed to digital delivery of educational content on 

learning. Economics of Education Review, 162-173. 

Barry, M., & Egan, A. (2018). An adult learner’s learning style should inform but 

not limit educational choices. International Review of Education, 64(1), 31-

42. 

Bellotti, F., Ott, M., Arnab, S., Berta, R., de Freitas, S., Kiili, K., & De Gloria, A. 

(2011, October). Designing serious games for education: from pedagogical 

principles to game mechanisms. In Proceedings of the 5th European 

Conference on Games Based Learning (pp. 26-34). Greece: University of 

Athens. 

Bilgin I, Karakuyu Y, and Ay Y 2015 Eurasia J. Math. Sci. Technol. Educ. 

Bobbi De Porter. 1992. Quantum Learning: Unleashing the Genius in You. New 

York: Dell Publishing, hlm 112 

Bobbi DePorter & Mike Hernacki, Penerjemah: Alwiyah Abdurrahman. 2013. 

Quantum Learning: Membiasakan Belajar Nyaman dan Menyenangkan. 

Bandung: Kaifa PT Mizan Pustaka. 

Brown, J. L. & Walter. (2005). The art of problem posing. London: Lawrence 

Erlbaum Associates, Publishers. 

Budiastra, A. A., Wicaksono, I., & Sanjaya, I. (2020). The New Generation Self-

Directed Teaching Materials of Natural Science in Elementary Schools 

Validity Tests. International Journal of Instruction, 13(4), 763-780. 

Budiastra, A. K., Warsihna, J., & Puspitasari, S. (2020). The Development Of 

Science Learning Model For Higher Education Of Bachelor Elementary 

School Teacher Education Program In Distance Learning. Advances in 

Social Sciences Research Journal, 7(5), 54-69. 

Butcher, C., Davies, C., & Highton, M. (2006). Designing learning from module 

outline to effective teaching. New York: Routledge 



Butler, H. A., Pentoney, C., & Bong, M. P. (2017). Predicting real-world outcomes: 

Critical thinking ability is a better predictor of life decisions than 

intelligence. Thinking Skills and Creativity, 25, 38-46. 

Cabero, J.; Almenara, J.C. La aplicación del juicio de experto como técnica de 

evaluación de las tecnologías de la información y comunicación 

(TIC). Eduweb 2013, 7, 11–22.  

Cavas, B., & Cavas, P. (2020). Multiple Intelligences Theory-Howard Gardner. 

In Science education in theory and practice (pp. 405-418). Springer, Cham. 

Chen, H. R., Chiang, C. H., & Lin, W. S. (2013). Learning effects of interactive 

whiteboard pedagogy for students in Taiwan from the perspective of 

multiple intelligences. Journal of Educational Computing Research, 49(2), 

173-187. 

Chetty, N. D. S., Handayani, L., Sahabudin, N. A., Ali, Z., Hamzah, N., Rahman, 

N. S. A., & Kasim, S. (2019). Learning Styles and Teaching Styles 

Determine Students' Academic Performances. International Journal of 

Evaluation and Research in Education, 8(4), 610-615. 

Cholifah, T. N., Degeng, I. N. S., & Utaya, S. (2018). Analisis gaya belajar siswa 

untuk peningkatan kualitas pembelajaran. Indonesian Journal of Natural 

Science Education (IJNSE), 1(2), 65-74. 

Cimermanová, I. (2018). The Effect of Learning Styles on Academic Achievement 

in Different Forms of Teaching. International Journal of Instruction, 11(3), 

219-232. 

Cohen, L., Manion, L., & Morrison, K. (2018). Research Methods in Education (8th 

edition). New York: Routledge. 

Cuevas, J. (2015). Is learning styles-based instruction effective? A comprehensive 

analysis of recent research on learning styles. Theory and Research in 

Education, 13(3), 308-333. 

Dawahdeh, A. M. A. (2021). The Mediating Effect of Creative Thinking on 

Multiple-Intelligence and Thinking Patterns Among 10th-Grade Students in 

Abu Dhabi Private Schools. European Journal of Education, 4(2), 108-125. 

doi: 10.26417/317UBZ15F.  

Derakhshan, A., & Faribi, M. (2015). Multiple intelligences: Language learning and 

teaching. International Journal of English Linguistics, 5(4), 63. 

Dewi, P. Y. A., & Primayana, K. H. (2019). Effect of learning module with setting 

contextual teaching and learning to increase the understanding of 

concepts. International Journal of Education and Learning, 1(1), 19-26. 



Effiong, Ekpo O, & Charles I.E. (2015). Impact of instructional materials in 

teaching and learning of biology in senior secondary schools in Yakurr 

LGA. International Letters of Social and Humanistic Science, 62, 27-33.  

El-Bishouty, M. M., Aldraiweesh, A., Alturki, U., Tortorella, R., Yang, J., Chang, 

T. W., & Graf, S. (2019). Use of Felder and Silverman learning style model 

for online course design. Educational Technology Research and 

Development, 67(1), 161-177. doi: 10.1007/S11423-018-9634-

6/FIGURES/5.  

Ernawati, E., & Sahirun, S. (2020). The Influence Of Learning Style On 

Mathematics Learning Achievement Among 10th Grade Students Of Man 

4 Central Maluku, Indonesia. Erudio Journal of Educational 

Innovation, 7(2), 105-114. 

Escobar-Pérez, J.; Cuervo-Martínez, A. Validez de contenido y juicio de expertos: 

Una aproximación a su utilización. Av. Med. 2008, 6, 27–36 

Facione, P. A. (2000). The disposition toward critical thinking: Its character, 

measurement, and relationship to critical thinking skill. Informal logic, 

20(1). 

Fahrunisa, A. (2019). Penerapan Model PBL untuk Meningkatkan Kemampuan 

Berpikir Kritis Siswa. Basic Education, 8(9), 881-890. 

Falahah, F., & Rijayana, I. (2011). Evaluasi implementasi sistem informasi dengan 

pendekatan utility system (studi kasus sistem e-campus universitas 

widyatama). Jurnal Ilmiah Kursor, 6(2). 

Fernández-Gómez, E., Martín-Salvador, A., Luque-Vara, T., Sánchez-Ojeda, M. 

A., Navarro-Prado, S., & Enrique-Mirón, C. (2020). Content validation 

through expert judgement of an instrument on the nutritional knowledge, 

beliefs, and habits of pregnant women. Nutrients, 12(4), 1136. 

Fidan, M., & Tuncel, M. (2019). Integrating augmented reality into problem based learning: 
The effects on learning achievement and attitude in physics education. Computers 
& Education, 142, 103635. 

Forehand, M. (2010). Bloom’s taxonomy. Emerging perspectives on learning, 

teaching, and technology, 41(4), 47-56. 

Fuadi, H., Robbia, A. Z., Jamaluddin, J., & Jufri, A. W. (2020). Analisis faktor 

penyebab rendahnya kemampuan literasi sains peserta didik. Jurnal Ilmiah 

Profesi Pendidikan, 5(2), 108-116 

Gajic, M. M., Miljanovic, T. B., Babic-Kekez, S. S., Županec, V. D., & Jovanovic, 

T. T. (2021). Correlations between Teaching Strategies in Biology, 

Learning Styles, and Student School Achievement: Implications for Inquiry 

Based Teaching. Journal of Baltic Science Education, 20(2), 184-203. doi: 

10.33225/jbse/21.20.184.  



Gholami, S., & Bagheri, M. S. (2013). Relationship between VAK learning styles 

and problem solving styles regarding gender and students' fields of 

study. Journal of language teaching and research, 4(4), 700. 

Giancoli, Douglas C. 2014. Fisika: Prinsip dan Aplikasi Edisi ke 7 Jilid 1. Jakarta: 

Erlangga 

Gilakjani, A. P. (2012). A match or mismatch between learning styles of the 

learners and teaching styles of the teachers. International Journal of 

Modern Education and Computer Science, 4(11), 51. 

González-Treviño, I. M., Núñez-Rocha, G. M., Valencia-Hernández, J. M., & 

Arrona-Palacios, A. (2020). Assessment of multiple intelligences in 

elementary school students in Mexico: An exploratory study. Heliyon, 6(4), 

e03777. 

Güneş, T., Şener Dilek, N., Demir, E. S., Hoplan, M., & Çelikoğlu, M. (2010). A 

qualitative research on the efforts of teachers about the concept teaching, 

determination and elimination of the misconceptions. International 

Conference on New Trends in Education and Their Implications, 11-13 

November, Antalya-Turkey. 

Gürses, A., Şahin, E., & Güneş, K. (2022). Investigation of the Effectiveness of the 

Problem-based Learning (PBL) Model in Teaching the Concepts of" heat, 

Temperature and Pressure" and the Effects of the Activities on the 

Development of Scientific Process Skills. Education Quarterly 

Reviews, 5(2). 

Hake, R.R. (1999). Analyzing Change / Gain Score. USA: American Educational 

Research Association’s Division D, Measurement and Research 

Methodology. Retrieved from: 

http://phisics.indiana.edu/sdi/AnalyzingChange-Gain.pdf.  

Halif, M. M., Hassan, N., Sumardi, N. A., Omar, A. S., Ali, S., Aziz, R. A., ... & 

Salleh, N. F. (2020). Moderating effects of student motivation on the 

relationship between learning styles and student engagement. Asian Journal 

of University Education, 16(2), 93-103. 

Halpern, D. F. (2014). Critical thinking across the curriculum: A brief edition of 

thought & knowledge. Routledge. 

Hamdaoui, N., Khalidi Idrissi, M., & Bennani, S. (2018). Modeling learners in 

educational games: Relationship between playing and learning 

styles. Simulation & Gaming, 49(6), 675-699. 

Hidayati, N. A., Waluyo, H. J., & Winarni, R. (2020). Exploring the 

Implementation of Local Wisdom-Based Character Education among 

Indonesian Higher Education Students. International Journal of 

Instruction, 13(2), 179-198. 



Higgins, S. (2014). Critical thinking for 21st-century education: A cyber-tooth 

curriculum? Prospects, 44(4), 559-574. DOI: 10.1007/S11125-014-9323-

0/TABLES/1. 

Hossain, M. I. (2015). Teaching productive skills to the students: A Secondary Level 

Scenario. BRAC University. 

Husmann, P. R., & O'Loughlin, V. D. (2019). Another nail in the coffin for learning 

styles? Disparities among undergraduate anatomy students’ study strategies, 

class performance, and reported VARK learning styles. Anatomical 

sciences education, 12(1), 6-19. 

Idris, N. (2009). Enhancing students’ understanding in calculus trough 

writing. International Electronic Journal of Mathematics Education, 4(1), 

36-55. 

Imswatama, A., & Lukman, H. S. (2018). The effectiveness of mathematics 

teaching material based on ethnomathematics. International Journal of 

Trends in Mathematics Education Research, 1(1), 35-38. 

Inabuy, et al. 2021. Ilmu Pengetahuan Alam untuk SMP Kelas VII. Jakarta: Pusat 

Kurikulum dan Perbukuan Badan Penelitian dan Pengembangan dan 

Perbukuan Kementerian Pendidikan, Kebudayaan, Riset, dan Teknologi. 

Inch, E.S., et al. (2006). Critical Thinking & Communication, The Use of Reason 

in Argument. United States of America: Pearson Education. 

Jegatha Deborah, L., Baskaran, R., & Kannan, A. (2014). Learning styles 

assessment and theoretical origin in an E-learning scenario: a 

survey. Artificial Intelligence Review, 42(4), 801-819. DOI: 

10.1007/S10462-012-9344-0. 

Joebagio, H., & Akhyar, M. (2018). Teachers' Perception on Digital Teaching 

Material Development in Social Science Education. Journal of Turkish 

Science Education, 15, 13-21. 

Joo, Y. J., Park, S., & Shin, E. K. (2017). Students’ expectation, satisfaction, and 

continuance intention to use digital textbooks. Computers in Human 

Behavior, 83-90. 

Juleha, S., Nugraha, I., & Feranie, S. (2019). The Effect of Project in Problem-

Based Learning on Students' Scientific and Information Literacy in 

Learning Human Excretory System. Journal of Science Learning, 2(2), 33-

41. 

Kavenuke, P. S., Kinyota, M., & Kayombo, J. J. (2020). The critical thinking skills 

of prospective teachers: Investigating their systematicity, self-confidence 

and scepticism. Thinking Skills and Creativity, 37, 100677. DOI: 

10.1016/J.TSC.2020.100677. 



Ke, F. (2008). Computer games application within alternative classroom goal 

structures: cognitive, metacognitive, and affective evaluation. Educational 

Technology Research and Development, 56(5), 539-556. 

Khamparia, A., & Pandey, B. (2020). Association of learning styles with different 

e-learning problems: a systematic review and classification. Education and 

Information Technologies, 25(2), 1303-1331. 

Kholifah, N., Suhendarti, M., & Liberna, H. (2022). Jurnal Pendidikan 

MIPA. Jurnal Pendidikan, 23(2), 633-641. 

Koniceck-Moran, R., & Keeley, P. (2015). Teaching for conceptual understanding 

in science. NSTA Press: Arlington. 

Krathwohl, D. R. (2002). A revision of Bloom's taxonomy: An overview. Theory 

into practice, 41(4), 212-218. 

Kurniati, I. W., Pujiastuti, E., & Kurniasih, A. W. (2017). Model Pembelajaran 

Discovery Learning Berbantuan Smart Sticker untuk Meningkatkan 

Disposisi Matematik dan Kemampuan Berpikir Kritis. Kreano, Jurnal 

Matematika Kreatif-Inovatif, 8(2). 

Lau, K. H., Lam, T., Kam, B. H., Nkhoma, M., Richardson, J., & Thomas, S. 

(2018). The role of textbook learning resources in e-learning: A taxonomic 

study. Computers & Education, 118, 10-24. 

Lestari, P., Winarti, E. R., & Wijayanti K. (2017). Analisis Kemampuan Siswa 

Kelas X pada Aspek Pemecahan Masalah Ditinjau dari Kemandirian Belajar 

Siswa dalam Pendekatan Saintifik Model Problem Posing. Unnes Journal of 

Mathematics Education, 6(3), Page X-Y 

Li, L. Y., & Tsai, C. C. (2017). Accessing online learning material: Quantitative 

behavior patterns and their effects on motivation and learning 

performance. Computers & Education, 114, 286-297. 

Li, X., & Chu, S. K. (2018). Using design-based research methodology to develop 

a pedagogy for teaching and learning of Chinese writing with wiki among 

Chinese upper primary school students. Computers & Education, 126, 359-

375. 

Maphosa, C., Bhebhe, S., & Rugube, T. (2019). Interrogating the art of developing 

self-learning material for open and distance learning (ODL) 

students. International Journal of Innovative Research and 

Development, 8(6), 191-199. 

Masrinah, E. N., Aripin, I., & Gaffar, A. A. (2019, October). Problem based 

learning (PBL) untuk meningkatkan keterampilan berpikir kritis. 

In Prosiding Seminar Nasional Pendidikan (Vol. 1, pp. 924-932). 



Montfort, D., Brown, S., & Pollock, D. (2009). An investigation of students' 

conceptual understanding in related sophomore to graduate‐level 

engineering and mechanics courses. Journal of Engineering 

Education, 98(2), 111-129. 

Moradi, S., Ghahari, S., & Abbas Nejad, M. (2020). Learner-vs. Expert-

Constructed Outlines: Testing the Associations with L2 Text 

Comprehension and Multiple Intelligences. Studies in Second Language 

Learning and Teaching, 10(2), 359-384. 

Mudlofir, A. (2011). Aplikasi Pengembangan KTSP dan Bahan ajar dalam 

Pendidikan Agama Islam. Jakarta: PT Raja Grafindo Persada. 

Mulnix, J. W. (2012). Thinking critically about critical thinking. Educational 

Philosophy and theory, 44(5), 464-479. 

Mustika, N., Nurkamto, J., & Suparno, S. (2020). Influence of Questioning 

Techniques in EFL Classes on Developing Students' Critical Thinking 

Skills. International Online Journal of Education and Teaching, 7(1), 278-

287. 

Nieto-Márquez, N., Baldominos, A., & Pérez-Nieto, M. Á. (2020). Digital teaching 

materials and their relationship with the metacognitive skills of students in 

primary education. Education Sciences, 10(4), 113. 

Noble, T. (2004). Integrating the revised Bloom's taxonomy with multiple 

intelligences: A planning tool for curriculum differentiation. Teachers 

college record, 106(1), 193-211. 

Norris, S. P. (1989). Can we test validly for critical thinking?. Educational 

researcher, 18(9), 21-26. 

Papavlasopoulou, S., Giannakos, M. N., & Jaccheri, L. (2019). Exploring children's 

learning experience in constructionism-based coding activities through 

design-based research. Computers in Human Behavior, 99, 415-427. 

Peterlin, J., Dimovski, V., Meško, M., & Roblek, V. (2021). Cultivating 

management education based on the awareness of students’ multiple 

intelligences. Sage Open, 11(1), 2158244020988277. 

Prastowo, A. (2012). Pengembangan Sumber Belajar. Yogyakarta: Pedagogia. 

Pratiwi, S. N., Cari, C., & Aminah, N. S. (2019). Pembelajaran IPA abad 21 dengan 

literasi sains siswa. Jurnal Materi dan Pembelajaran Fisika, 9(1), 34-42. 

Pratiwi, W. N. W., Rochintaniawati, D., & Agustin, R. R. (2018). The Effect of 

Multiple Intelligence-Based Learning towards Students' Concept Mastery 

and Interest in Matter. Journal of Science Learning, 1(2), 49-52. 



Puncreobutr, V. (2016). Structural Empowerment and Organizational Commitment 

of Lecturers in Private International Educational Institutions at 

Thailand. Journal of Education and Practice, 7(11), 158-163. 

Puspitarini, Y. D., & Hanif, M. (2019). Using Learning Media to Increase Learning 

Motivation in Elementary School. Anatolian Journal of Education, 4(2), 53-

60. 

Putra, P. D. A., Sulaeman, N. F., & Wahyuni, S. (2021). Exploring Students' Critical 

Thinking Skills Using the Engineering Design Process in a Physics 

Classroom. The Asia-Pacific Education Researcher, 1-9. 

Ramdani, A., Syukur, A., Gunawan, G., Permatasari, I., & Yustiqvar, M. (2020). 

Increasing Students’ Metacognition Awareness: Learning Studies Using 

Science Teaching Materials Based on SETS Integrated 

Inquiry. International Journal of Advanced Science and Technology, 29(5), 

6708-6721. 

Researcher, 41(1), 16–25 https://doi.org/10.3102/0013189X11428813. 

Reyes, V. C., Reading, C., Doyle, H., & Gregory, S. (2017). Integrating ICT into 

teacher education programs from a tpack perspective: Exploring perceptions 

of university lecturers. Computers & Education, 1–19. 

Ribosa, J., & Duran, D. (2022). Student-Generated Teaching Materials: A Scoping 

Review Mapping the Research Field. 

Rizkianto, F., & Murwaningsih, T. (2018). Penerapan problem based learning untuk 

meningkatkan kemampuan berpikir kritis dan berpikir kreatif siswa. 

In Prosiding Seminar Nasional Pendidikan Administrasi Perkantoran. 

Roemintoyo, R., & Budiarto, M. K. (2021). Flipbook as Innovation of Digital 

Learning Media: Preparing Education for Facing and Facilitating 21st 

Century Learning. Journal of Education Technology, 5(1), 8-13. 

Sari, L. Y. (2017). Analisis Soal Ulangan Harian Pada Materi Ekologi Kelas X 

SMA Negeri 2 Lembang Jaya Kabupaten Solok. Saintifik, 1(2). 

Serevina, V., Astra, I., & Sari, I. J. (2018). Development of E-Module Based on 

Problem Based Learning (PBL) on Heat and Temperature to Improve 

Student's Science Process Skill. Turkish Online Journal of Educational 

Technology-TOJET, 17(3), 26-36. 

Setiani, R., Sanjaya, I., & Jatmiko, B. (2019). ARICESA as an Alternative Learning 

Model to Improve Learning Motivation and Understanding of Student 

Concepts. International Journal of Instruction, 12(2), 383-398. 

Simpson, E., & Courtney, M. (2002). Critical thinking in nursing education: 

Literature review. International journal of nursing practice, 8, 89-98. 

https://doi.org/10.3102/0013189X11428813


Slotte, V., & Lonka, K. (1999). Spontaneous concept maps aiding the understanding 

of scientific concepts. International Journal of Science Education, 21(5), 

515-531. 

Sousa, M. J., & Rocha, Á. (2019). Digital learning: Developing skills for digital 

transformation of organizations. Future GenerationComputer Systems, 91, 

327–334. https://doi.org/10.1016/j.future.2018.08.048 

Stander, J., Grimmer, K., & Brink, Y. (2019). Learning styles of physiotherapists: 

a systematic scoping review. BMC medical education, 19(1), 1-9. 

Sudria, I. B. N., Redhana, I. W., Kirna, I., & Aini, D. (2018). Effect of Kolb's 

Learning Styles under Inductive Guided-Inquiry Learning on Learning 

Outcomes. International Journal of Instruction, 11(1), 89-102. 

Sumintono, B., & Widhiarso, W. (2015). Aplikasi pemodelan rasch pada 

assessment pendidikan. Trim komunikata. 

Thiagarajan., S. et al. (1974). Instructional Development for Training Teachers of 

Exceptional Children: A Source Book. Minnesota: University of Minnesota 

Tipler, P.A., 2001, Fisika Untuk Sains dan Teknik, Edisi ketiga Jilid 2, Erlangga, 

Jakarta. 

Tolla, A. (2019). The design of local culture-based Indonesian language teaching 

materials. Journal of Language Teaching and Research, 10(2), 363-371. 

Truong, H. M. (2016). Integrating learning styles and adaptive e-learning system: 

Current developments, problems and opportunities. Computers in human 

behavior, 55, 1185-1193. DOI: 10.1016/J.CHB.2015.02.014. 

Vizeshfar, F., & Torabizadeh, C. (2018). The effect of teaching based on dominant 

learning style on nursing students' academic achievement. Nurse education 

in practice, 28, 103-108. 

Wenger, K. (2014). Problem-based learning and information literacy: A natural 

partnership. Pennsylvania Libraries: Research & Practice, 2(2), 142-154. 

Widodo, C.S. & Jasmadi. (2008). Panduan menyusun bahan ajar berbasis 

kompetensi. Jakarta: PT Elex Media Komputindo. 

Winarti, A., Yuanita, L., & Nur, M. (2019). The Effectiveness of Multiple 

Intelligences Based Teaching Strategy in Enhancing the Multiple 

Intelligences and Science Process Skills of Junior High School 

Students. Journal of Technology and Science Education, 9(2), 122-135. 

Xu, W. (2011). Learning styles and their implications in learning and 

teaching. Theory and Practice in language Studies, 1(4), 413-416. 

https://doi.org/10.1016/j.future.2018.08.048


Yulian, V. N. (2018, April). Developing teaching materials using comic media to 

enhance students’ mathematical communication. In IOP Conference Series: 

Materials Science and Engineering (Vol. 335, No. 1, p. 012110). IOP 

Publishing. 

Zainun, A., Che Endut, A., Ainuddin Wahid, A. A., Rustum Ali Khan, A. R. K., & 

Yazid, A. F. (2019). Correlation study between learning style and multiple 

intelligence among Muslim gifted and talented. AL-ABQARI: Journal of 

Islamic Social Sciences and Humanities. 

 


