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Abstrak 

 

Pengembangan kompetensi guru dalam jabatan perlu dilakukan secara berkelanjutan seiring 

dengan perkembangan ilmu pengetahuan, teknologi, dan tuntutan kurikulum baru. 

Pemerintah telah menyelenggarakan berbagai program untuk peningkatan kompetensi guru 

dalam jabatan, misalnya dalam bentuk pelatihan dan pengembangan profesi guru. Salah satu 

komponen penting dari program tersebut adalah buku pegangan guru yang berkualitas. 

Namun selama ini belum dikaji keefektifan penggunaan buku guru yang ada terhadap 

peningkatan kompetensi guru. Penelitian ini bertujuan untuk mengembangkan buku guru 

Fisika SMA/MA menggunakan pendekatan multimodus representasi dan TPACK untuk 

meningkatkan kompetensi pedagogi dan profesional serta literasi TIK guru Inservice dan 

Preservice. Metode penelitian yang digunakan adalah penelitian Educational Research and 

Development (R&D). Ujicoba terhadap produk buku guru yang dikembangkan dilakukan 

dengan skala terbatas dan skala yang lebih luas. Sedangkan untuk menguji keefektifan buku 

guru digunakan desain penelitian kuasi eksperimen dengan desain nonequivalent control 

group. Penelitian ini dilakukan di Kota Ternate dengan melibatkan 41 guru Fisika inservice 

(30 wanita dan 11 pria) dan 40 guru preservice (33 wanita dan 7 pria) yang diambil secara 

purposive sampling. Data kompetensi dan literasi TIK guru dianalisis menggunakan uji beda 

rata-rata dan uji ukuran dampak untuk mengetahui keefektifan buku. Produk dari penelitian 

ini adalah e-book guru Fisika materi dinamika partikel yang dikembangkan menggunakan 

pendekatan multimodus representasi dimana konten disajikan dalam berbagai jenis 

representasi statis (verbal, gambar, diagram piktorial, tabel, grafik, dan persamaan matematis) 

dan dinamis (video simulasi dan animasi) sehingga dihasilkan uraian yang lebih jelas dan 

lengkap. Selain itu, konten buku guru dikemas dalam bentuk e-book dengan format epub 

yang dapat menampilkan video yang dapat diakses dalam kondisi offline sehingga mudah 

dipelajari kapanpun dan dimanapun. Hasil penelitian menunjukkan bahwa buku guru Fisika 

SMA/MA berbasis Multimodus Representasi dan TPACK yang dikembangkan memiliki 

kualitas dan tingkat keterpahaman yang sangat baik. Implementasi buku guru Fisika tersebut 

efektif dalam meningkatkan kompetensi pedagogi dan profesional serta literasi TIK guru 

inservice dan preservice dimana buku guru memiliki dampak yang besar terhadap 

peningkatan kompetensi tersebut. Selain itu, hasil analisis data angket menunjukkan bahwa 

hampir seluruh guru inservice dan preservice memberikan respon positif (sangat setuju) 

terhadap buku guru Fisika SMA/MA berbasis Multi Modus Representasi dan Technological 

Pedagogical and Content Knowledge (TPACK) yang dikembangkan untuk meningkatkan 

kompetensi pedagogik dan profesional, serta literasi TIK guru. 

 

Kata kunci: Multi modus representasi, TPACK, kompetensi pedagogik, kompetensi 

profesional, kompetensi TIK. 



 

DEVELOPING TEACHER E-BOOK OF PHYSICS USING APPROACH OF 

MULTIMODAL REPRESENTATION AND TECHNOLOGICAL 

PEDAGOGICAL AND CONTENT KNOWLEDGE (TPACK) TO IMPROVE 

TEACHERS’ PEDAGOGICAL AND PROFESSIONAL COMPETENCIES, 

AND TECHNOLOGY OF INFORMATION AND COMMUNICATION 

LITERACY ON COGNITIVE ASPECT 

Abstract 

Developing In-service teacher competency needs to be carried out continuously in line with 

the development of science, technology, and the demands of new curriculum. The 

government has organized various programs to improve in-service teacher competence, for 

example, in the form of training and teacher professional development. One important 

component of the program is the quality teacher guide book. But in fact, the effectiveness of 

its using toward improving teacher competency has not been studied. This study aims to 

develop SMA/MA Physics teacher guide book based on Multi Modal Representation and 

Technological Pedagogical and Content Knowledge (TPACK) to improve the pedagogical, 

and professional competencies and ICT literacy of In-service and Pre-service teachers. This 

research is Educational Research and Development research (R & D). Trials of teacher guide 

book that has developed were carried out on a limited and wider scale and to find out the 

effectiveness of teacher guide book; a quasi-experimental control group design was used. 

This research was conducted in Ternate City. There are  41 in-service Physics and 40 pre-

service teachers. In-service Physics teacher that consists of 30 female teachers and 11 male 

teachers and 40 pre-service teachers that consists of 33 female teachers and 7 male teachers. 

This study used purposive sampling in choosing the sample by considering certain criteria. 

Teacher competency and ICT literacy data were analyzed using a mean difference test and 

effect size test to determine the effectiveness of the book. The output of this study is a 

Physics an online teacher guide book. The teacher  guide book deals with particle dynamics 

topic which is developed it using multimodal representation approach. The content of the 

guide book is presented in various types of static representations (verbal, images, pictorial 

diagrams, tables, graphics, and mathematical equations) and dynamic (simulation videos and 

animation) that can provides a clearer and more complete explanation. In addition, the 

content of teacher guide book is organized in the form of e-book with epub format where the 

videos can display and accessed in offline conditions. This can be make the teacher feel easy 

to learn it whenever and wherever they want. The results showed that the developed 

SMA/MA Physics teacher guide book based on Multi Modal Representation and TPACK is 

categorized a good quality book that can be well understood. The implementation of the 

Physics teacher guide book leads to the effective of improving pedagogical and professional 

competencies and ICT litearcy of in-service and pre-service teachers where teacher guide 

books has a major impact on improving these competencies. In addition, the results of 

questionnaire data analysis showed that almost all in-service and pre-service teachers give a 

positive response to the SMA/MA Physics teacher guide book which is developed based on 

Multi Modal Representation approach and TPACK to improve teachers’ pedagogical and 

professional competenceis and ICT literacy. 

Keywords: Multimodal representation, TPACK, pedagogic competence, professional 

competence, ICT competence. 



DAFTAR ISI 

                                                                                                                           Halaman 

HALAMAN JUDUL ..................................................................................................... i 

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

HALAMAN PERNYATAAN BEBAS PLAGIAT .................................................... iii 

KATA PENGANTAR ................................................................................................ iv 

UCAPAN TERIMAKASIH ......................................................................................... v 

ABSTRAK ................................................................................................................ viii 

DAFTAR ISI ................................................................................................................ x 

DAFTAR TABEL ..................................................................................................... xiii 

DAFTAR GAMBAR ................................................................................................ xvi 

DAFTAR LAMPIRAN ............................................................................................ xvii 

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

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

1.2. Rumusan Masalah ...................................................................................... 11 

1.3. Batasan Masalah ........................................................................................ 12 

1.4. Tujuan Penelitian ....................................................................................... 13 

1.5. Manfaat Penelitian ..................................................................................... 14 

1.6. Definisi Operasional .................................................................................. 14 

1.7. Struktur Disertasi ....................................................................................... 15 

BAB II    KAJIAN PUSTAKA .................................................................................. 17 

2.1. Pengembangan Kompetensi Guru ............................................................. 17 

2.2. Kompetensi Pedagogi Guru ....................................................................... 20 

2.3. Kompetensi Profesional Guru ................................................................... 24 

2.4. Pentingnya Literasi TIK Bagi Guru ........................................................... 25 

2.5. Karakteristik Buku Panduan Guru ............................................................. 28 

2.6. Kelayakan Buku Panduan Guru................................................................. 31 

2.7. Prosedur Penyusunan Buku Panduan Guru ............................................... 32 

2.8. E-book Sebagai Sumber Belajar Mandiri .................................................. 32 

2.9. Teori Pemrosesan Informasi ...................................................................... 35 

2.10. Pendekatan Multi Modus Representasi ................................................... 40 

2.11. Framework TPACK ................................................................................. 50 

2.12.Pengembangan buku Guru Berbasis Multi Modus Representasi dan 

TPACK  ..................................................................................................... 55 

2.13. Kerangka Pikir Penelitian ........................................................................ 60 

BAB III   METODE PENELITIAN .......................................................................... 63 

3.1. Metode dan Desain Penelitian ................................................................... 63 

3.2. Partisipan Penelitian .................................................................................. 67 

3.3. Instrumen Penelitian .................................................................................. 68 



3.4. Prosedur Penelitian .................................................................................... 72 

3.5. Teknis Analisis Data .................................................................................. 86 

3.5.1. Uji Validitas Instrumen ................................................................... 86 

3.5.2. Uji Reliabilitas Instrumen ................................................................ 89 

3.5.3. Uji Kelayakan Buku Guru ............................................................... 90 

3.5.4. Uji Keefektifan Buku Guru ............................................................. 92 

3.5.5. Analisis Respon Guru Terhadap Buku Guru Fisika ........................ 95 

BAB IV   TEMUAN DAN PEMBAHASAN ............................................................ 96 

4.1. Karakteristik Buku Guru Fisika SMA/MA Berbasis Multi Modus 

Representasi  dan TPACK ......................................................................... 96 

4.2. Kelayakan Buku Guru Fisika SMA/MA Berbasis Multi Modus 

Representasi  dan TPACK ....................................................................... 123 

 4.2.1. Kualitas Buku Guru Fisika ............................................................ 123 

 4.2.2. Keterpahaman Buku Guru Fisika .................................................. 130 

4.3. Keefektifan Buku Guru Fisika Berbasis Multi Modus Representasi  dan 

TPACK Terhadap Kompetensi Pedagogi ................................................ 138 

4.3.1. Peningkatan Kompetensi Pedagogi Guru ...................................... 138 

4.3.2. Uji Statistik Data Kompetensi Pedagogi ....................................... 145 

4.3.3. Uji Ukuran Dampak Kompetensi Pedagogi .................................. 146 

4.4. Keefektifan Buku Guru Fisika Berbasis Multi Modus Representasi  dan 

TPACK Terhadap Kompetensi Profesional ............................................ 157 

4.4.1. Peningkatan Kompetensi Profesional Guru ................................... 157 

4.4.2. Uji Statistik Data Kompetensi Profesional .................................... 162 

4.4.3. Uji Ukuran Dampak Kompetensi Profesional ............................... 164 

4.5. Keefektifan Penggunaan Buku Guru Fisika Berbasis Multi Modus 

Representasi  dan TPACK Terhadap Kompetensi TIK ........................... 172 

4.5.1. Peningkatan Kompetensi TIK Guru .............................................. 172 

4.5.2. Uji Statistik Data Kompetensi TIK ............................................... 174 

4.5.3. Uji Ukuran Dampak Kompetensi TIK .......................................... 175 

4.6. Respon Guru Terhadap Buku .................................................................. 179 

4.6.1. Hasil Respon Guru Melalui Angket .............................................. 179 

4.6.2. Hasil Respon Guru Melalui Wawancara ....................................... 184 

4.7. Pembahasan Umum ................................................................................. 189 

BAB V    SIMPULAN, IMPLIKASI, DAN REKOMENDASI .............................. 196 

5.1. Simpulan .................................................................................................. 196 

5.2. Implikasi .................................................................................................. 198 

5.3. Rekomendasi............................................................................................ 198 

DAFTAR PUSTAKA .............................................................................................. 200 

LAMPIRAN ............................................................................................................. 211 



DAFTAR PUSTAKA 

 

AACTE Committee on Innovation and Technology. (2008). Introduction TPACK. 

Dalam AACTE Committee on Innovation and Technology, The Handbook of 

Technological Pedagogical Content Knowledge For Educators. New York: 

Routledge. 

Abbitt, J.T. (2011). An Investigation of the Relationship between Self-Efficacy 

Beliefs about Technology Integration and Technological Pedagogical Content 

Knowledge (TPACK) among Preservice Teachers. Journal of Digital 

Learning in Teacher Education, 27(4), 134-143. 

Abdul, J & Merza, A. (2004). Kesan pembelajaran kooperatif terhadap prestasi dalam 

pelajaran matematik berbantukan koswer multimedia. Prosiding Konvensyen 

Teknologi Pendidikan, 17, 32-40. 

Ahmadi, A. (2003). Psikologi umum. Jakarta: Rineka Cipta 

Ainsworth, S. (1999). The functions of multiple representations. Computer and 

Education Journal, 33, 131-152. 

Ainsworth, S. & Loizou, A. T. (2003). The effects of self-explaining when learning 

with text or diagrams. Cognitive Science, 27(4), 669–681. 

Ainsworth, S. & Van Labeke, N. (2004). Multiple forms of dynamic representation. 

Learning and Instruction, 14(3), 241-255. 

Alfredo, B., Joanne, W. & Saravanan, G. (2015). Teacher Professional Development 

in Singapore: Depicting the Landscape. Psychology, Society, & Education, 

7(3), 311-326. 

Angeli, C. & Valanides, N. (2005). Preservice elementary teachers as information and 

communication technology designers: An instructional systems design model 

based on an expanded view of pedagogical content knowledge. Journal of 

Computer Assisted Learning, 21, 292-302. 

Asikin, M, Junaedi & Cahyono. (2015). Pengembangan model pelatihan 

INNOMATTS untuk meningkatkan kompetensi dan karakter guru 

matematika. Jurnal Penelitian Pendidikan, 32(2), 155-162.  

Atkinson, R. C. & Shiffrin, R. M. (1968). Human memory: A proposed system and 

its control processes. The psychology of learning and motivation: Advances in 

research and theory, 2, 89-195. 

Ausubel, D.P. (1968). Educational Psychology: a Cognitive View. New York: Holt, 

Rinehart and Winston. 

Baird, J.R, Fensham P, Gunstone R. & White, R. (1991). The importance of 

reflection in improving science teaching and learning. Journal of Research in 

Science Teaching, 28(2), 163-182. 

Banas, J. R. (2010). Teachers' attitudes toward technology: Considerations for 

designing preservice and practicing teacher instruction. Community & Junior 

College Libraries, 16(2), 114-127. 

Bezemer, J. & Kress, G. (2008). Writing in multimodal texts a social semiotic 

account of designs for learning. Written Communication. 25 (2), 166-195. 



Borg, W.R. & Gall, M.D. (1989). Educational Research: An Introduction, Fifthy 

Edition. New York: Longman. 

Bosse, M.J, Gyamfi, K. & Cheetham. (2011). Translation among Mathematical 

Representations : Teacher Beliefs and Practices. Department of Mathematics, 

Sciences, and Instruction Technology Education, College of Education, East 

Carolina University, Greenville, NC 28590. 

Brantley, L. & Ertmer, P. A. (2013). Goldilocks and TPACK: Is the construct just 

right? Journal of Research on Technology in Education, 46(2). 103–128. 

Brun, M. & Hinostroza, J. E. (2014). Learning to become a teacher in the 21st 

century: ICT integration in Initial Teacher Education in Chile. Educational 

Technology & Society, 17 (3), 222–238. ProQuest. 

Catrambone, R. & Seay, A.F. (2002). Using animation to help student learn computer 

algorithms. Human Factors, 44(3), 495-512.  

Cedric, L. (2013). Disciplinary discourse, representation, and appresentation in the 

teaching and learning of science. European Journal of Science and 

Mathematics Education, 1(2).  

Chai, C., Koh, J. & Tsai, C. (2013). A Review of Technological Pedagogical Content 

Knowledge. Educational Technology & Society, 16 (2), 31–51. 

Chen, Z., Stelzer, T. & Gladding, G. (2010). Using Multimedia Modules to Better 

Prepare Students for Introductory Physics Lecture. Physical Review Special 

Topics-Physics Education Research, 6 (010108). 1-5. 

Chen, Y. (2012). Exploratory Research: the effect of Electronic Books on College 

Students. MBA. Students Scholarship. 12-1-2012. 

Chingos, M. & Whitehurs (2012). Choosing Blindy Instruction Material, Teacher 

Effectiveness and the Commond Sense. Brown Center on Education Policy at 

Brookings. 

Chval, K, Abell, S., Pareja, E., Musikul, K. & Ritzka, G. (2008). Teachers’ 

Experiences, Needs, and Expectations Regarding Professional Development. 

Eurasia Journal of Mathematics, Science and Technology Education, 4(1). 

31-43. 

Clark, J. M. & Paivio, A. (1991). Dual coding theory and education. Educational 

Psychology Review, 3(3), 149–210. 

Cohen, J. (1969). Statistical Power Analysis for the Behavioral Sciences. NY: 

Academic Press in Coe, Robert (2000). What is an Effect Size? A. Guide for 

User. Draft version. 

Cook, M. (2006). Visual Representation in Science Education: The Influence of Prior 

Knowledge and Cognitive Load Theory on Instructional Design Principles. 

Journal Science Education, 90(6), 1073-1091. 

Cook, A. & Tulip, D. (1992). The Importance of selected textbook features to Science 

teachers. Research in Science Education. 22, 91-100. 

Craft, A. (2000). Continuing Professional Development: A Practical Guide For 

Teachers and Schools: Taylor & Francis e-Library. 

Darling, L., Hyler, M. E. & Gardner, M. (2017). Effective Teacher Professional 

Development. Palo Alto, CA: Learning Policy Institute. 



Davis, K. (2003). Change is Hard: What science teacher are telling us about reform 

and teacher learning of innovative practices. Science Education, 87(3), 3-30. 

De Jong & Van Joolingen, W.R. (1998). Scientifics discovery learning with computer 

simulations of conceptual domains. Review of Educational Research, 68(2), 

179-201. 

Departemen Pendidikan Nasional. (2005). Undang-Undang Nomor 14 Tahun 2005, 

Tentang Guru dan Dosen. Jakarta: Depdiknas. 

Dwyer & Francis M. (1978). Strategis For Improving visual Learning, State Collage, 

Pensylvania: Learning Services. 

Emzir. (2008). Metodologi Penelitian Pendidikan Kuantitatif & Kualitatif. Jakarta: 

Rajawali Pers. 

Ertmer, P. A. & Ottenbreit-Leftwich, A. (2010). Teacher technology change: How 

knowledge, confidence, beliefs, and culture intersect. Journal of Research on 

Technology in Education, 42(3), 255–284. 

Etkina, E. & Heuvelen, A. V. (2008). Using Multiple Representation to Improve 

Student Learning in Mechanics. AP Physics Multiple Representations of 

Knowledge : Mechanics and Energy. College Board. 

Fraenkel, Jack R. & Norman W. (1990). How to Design and Evaluate Research in 

Education. Second Edition. San Fransisco: Mc Graw-Hill Publishing 

Company. 

Gagne, M. R. (1970). The Conditions of Learning. United States of America. 

Greenhow, C., Dexter, S. & Hughes, J. E. (2008). Teacher knowledge about 

technology integration: An examination of inservice and preservice teachers' 

instructional decision-making. Science Education International, 19(1), 9-25. 

Guilford, J.P. (1965). Fundamental Statistic for Student of Psicology and Education. 

New York Mc. Graw Hill. 

Gunel, M., Hand, B. & Prain, V. (2006). Writing for learning in science: A secondary 

analysis of six studies. International Journal of  Science and Mathematic 

Education, 5, 615-637. 

Hake, R, (1998). Interactive engagement versus traditional methods: A six-thousand-

student survey of mechanics test data for introductory physics courses. 

American Journal of Physic, 64-74. 

Handayani, A., Herman, T & Fatimah, S. (2017). Developing Teaching Material 

Software Assisted for Numerical Methods. Journal of Physics: Conf. Series. 

895, 012019.  

Harjasujana, Akhmad, S & Yeti, M. (1996). Membaca 2. Jakarta: Depdiknas. 

Hartini, T. & Sinensis, A. (2019). The effectiveness thermodynamic learning based 

on multiple representation toward understanding basic concept of physics 

education students. Journal of Physics: Conf. Series,1157, 032043 

Hays T.A. (1996) Spatial abilities and the effects of computer animation on short-

term and long-term comprehension. Journal of Educational Computing 

Research, 14, 139–155. 

Hemlata, F. (2014). Effectiveness of visual images in social science textbooks at 

primary level. International Journal of Physical and Social Sciences, 4 (1). 

275-284. 



Hendayana, S. (2007). Lesson study: Suatu strategi untuk meningkatkan 

keprofesionalan pendidik. Bandung: UPI Press. 

Hennessy, S., Ruthven, K. & Brindley, S. (2005). Teacher perspectives on integrating 

ICT into subject teaching: commitment, constraints, caution, and change. 

Journal of Curriculum Studies, 37(2), 155-192. 

Holland, D. & Pipper, R.T. (2016). A Technology Integration Education (TIE) Model 

for Millenial Preservice Teachers: Exploring the Canonical Correlations 

Relationshipa among Attitudes, Subjectives Norms, Perceived Behavioral 

Controls, Motivation, Technological, Pedagogical and Content Knowledge 

Competencies. Journal of Research on Technology in Education, 48(3), 212-

226. 

Hsin, K. & Sadhana .P. (2012). Pedagogical Affordances of Multiple External 

Representations in Scientific Processes. Journal of Science Education 

Technology, 21, 754–767. 

Hsu, P.L. & Yang, W.G. (2007). Print and image integration of science knowledge. 

International Journal of Science and Mathematics Education, 5, 639-659. 

Hsu, P. (2012). Examining the impact of educational technology courses on pre-

service teachers' development of technological pedagogical content 

knowledge. Teaching Education, 23(2), 195-213. 

Hu, C. & Fyfe, V. (2010). Impact of a new curriculum on pre-service 

teachers’Technical, Pedagogical and Content Knowledge (TPACK). 

Curriculum, Technology & Transformation for an Unknown Future. 

Proceedings ascilite Sydney. 

Huang, Y.M, Yen-N, Liang, T. & Nian, S. (2012). Empowering personalized learning 

with an interactivee-book learning system for elementary school students. 

Education Technology Research Devition, 60, 703–722. 

Independent School Victoria. (2012). Australian Government Quality Teacher 

Program. http://www.independentschools.vic.edu.au/schools/gov-

programs/quality-teacher.htm, tanggal akses: 10 Desember 2012. 

Izsak, A. & Sherin, M.G. (2003). Exploring the use of new representations as a 

resource for teacher learning. School Science and Mathematic, 103(1), 18-27. 

Jabrohim, Chairul A, & Suminto, (2009). Cara Menulis Kreatif. Yogyakarta: Pustaka 

Pelajar. 

Jamieson, R., Finger, G. & Albion, P. (2010). Auditing the TK and TPACK 

confidence of pre-service teachers: Are they ready for the profession? 

Australian Educational Computing, 25(1). 8–17. 

Keengwe, J., Onchwari, G. & Onchwari, J. (2009). Technology And Student 

Learning: Toward A Learner Centered Teaching Model. AACE Journal, 

17(2), 11-22. Retrieved from http://www.editlib.0rg/f/26258. 

Kemendikbud. (2015). Pedoman Pelaksanaan  Uji Kompetensi Guru. Jakarta: 

Direktorat Jenderal Guru dan Tenaga Kependidikan. 

Kemendikbud. (2019). Pedoman Kegiatan Pengembangan Keprofesian 

Berkelanjutan Bagi Guru Pembelajar. Jakarta: Direktorat Jenderal Guru dan 

Tenaga Kependidikan. 

http://www.independentschools.vic.edu.au/schools/gov-programs/quality-teacher.htm
http://www.independentschools.vic.edu.au/schools/gov-programs/quality-teacher.htm


Khine, M.S. (2015). Research and development in science education: East Asian 

perspectives. Dalam M.S. Khine (Penyunting). Science education in East 

Asia: Pedagogical innovations and research informed practices. Switzerland: 

Springer. 

Klein M, Houx PJ. & Jolles J (1996). Long-term persisting cognitive sequelae of 

traumatic brain injury and the effect of age. Journal of Nervous and Mental 

Disease, 184, 459–467. 

Koehler, M.J., Mishra, P. & Yahya, K. (2007). Tracing the development of teacher 

knowledge in a design seminar: Integrating content, pedagogy and technology. 

Computers & Education, 49, 740-762. 

Kulgemeyer, C. (2018). A Framework of Effective Science Explanation Videos 

Informed by Criteria for Instructional Explanations. Journal Research in 

Science Education. 1-22.  

Laksono, P. (2014). Simulasi Digital. Jakarta: Kementerian Pendidikan dan 

Kebudayaan Republik Indonesia. 

Lamanna J. R. & Eason P. K. (2011). Building creative scientists in the classroom 

laboratory: applications for animal behavior experiments. The American 

Biology Teacher, 73,(4), 228-231. 

Levie, H. W. & Lentz, R. (1982). Effects of text illustrations: A review of research. 

Educational Com-munication and Technology Journal, 30, 195–232. 

Levin, J. R., Anglin, G. J. & Carney, R. N. (1987). On empirically validating 

functions of pictures in prose. In D. M. Willows & H. A. Houghton, (Eds.), 

The psychology of illustration, 1. New York: Springer. 

Lissiana, N., Sinaga, P., & Setiawan, A. (2017). The Use Of Multimodal 

Representation In The Physics Learning Terial Development To Promote 

Students’ Cognitive And Critical Thinking Competences. IMPACT: 

International Journal of Research in Applied, Natural and Social Sciences, 5 

(4), 9-18. 

Mansour, N., EL-Deghaidy, H., Alshamrani, S. & Aldahmash, A. (2014). Rethinking 

the Theory and Practice of Continuing Professional Development: Science 

Teachers’ Perspectives, Research in Science Education, 44(6), 949-973.  

Malcolm, C. & Alant, B. (2004). Finding direction when the ground is moving: 

Science Education Research in South Africa. Studies in Science Education. 

40, 49-104. 

Mardapi, D. (2012). Pengukuran, Penilaian dan Evaluasi Pendidikan. Yogyakarta: 

Nuha Medika. 

Marcelo, C. (2009). Professional Development of Teachers: past and future. 

Educational Sciences Journal, 8, 5-20. 

Masrifah, Setiawan A., Sinaga P. & Setiawan, W. (2018). Profile of Senior High 

School In-service Physics Teachers’ Technological Pedagogical and Content 

Knowledge (TPACK). Journal of Physics: Conference Series, 1097(1), 

012025. 

Masrifah, Setiawan, A, Sinaga P. & Setiawan, W. (2019). The content quality of 

teacher’s pedagogical and professional competence standards of senior high 



school physics teacher guide books. Journal of Physics: Conference Series, 

1157(3), 032037. 

Masrifah, Setiawan, A., Sinaga, P. & Setiawan, W. (2019). Persepsi Guru Terhadap 

Buku Panduan Guru Fisika. Prosiding online SKF.  

Matlin, M. (2009). Cognitive Psychology Seventh Edition. Asia: John Wiley and 

Sons, Inc. 

Mayer, R. E. (1997). Multimedia Learning: Are Asking the right question? 

Educational Psychologist, 32, 1-19. 

Mayer, R. E. (2009). Multimedia Learning-Prinsip-Prinsip dan Aplikasi. Surabaya: 

ITS Press. 

McCrory, R. (2008). Science, technology, and teaching: The topic-specific challenges 

of TPCK in science. In AACTE Committee on Innovation and Technology 

(Ed.), Handbook of Technological Pedagogical Content Knowledge (TPCK) 

for Educators. New York: Published by Routledge for the American 

Association of Colleges for Teacher Education. 

McDermott, L.C. (1990). A Perspective on Teacher Preparation in Physics and Other 

Science. American Journal of Physics, 58, 8.  

McKinney, C. (2005). Textbooks for diverse learners: A critical analysis of learning 

materials used in South African schools. Technical report, HSRC. Cape Town. 

McNamara, D.S, Kintsch, E., Songer, N.B. & Kintsch, W. (1996). Are good texts 

always better? Interactions of text coherence, background knowledge, and 

levels of understanding in learning from texts. Cognition and Instruction, 

14(1), 1-43.  

Mikk, J. (2000). Textbook Research and Writing, Peter Lang, Frankfurt am Main. 

Ministry of Education (MOE). (2010). Schools as professional learning communities. 

Singapore: Author. 

Mishra, P. & Koehler, M. J. (2006). Technological pedagogical content knowledge: 

A framework for teacher knowledge. Teachers College Record, 108(6), 

10171054. 

Morgendoller, J. (1996). Moving from technological possibility to richer student 

learning: Revitalized infrastructure and reconstructured pedagogy. Edu. Res,  

25(8). 42-46. 

Mouza, C., Karchmer, K., Nandakumar, R., Ozden, S.Y. & Hu, L. (2014). 

Investigating the impact of an integrated approach to the development of 

preservice teachers’ technological pedagogical content knowledge (TPACK). 

Computers & Education, 71. 206-221. 

Mozambique Ministry of Education. (2002). Operational guide for textbook 

evaluators and managers [online]. Available from:  

http://www.uem.mz/unesco/programmes/education/book_sector_dev/mozamb

iqu%e_manual_26Nov. pdf  

Niess, M.L. (2005). Preparing teachers to teach science and mathematics with 

technology: Developing a technology pedagogical content knowledge. 

Teaching and Teacher Education, 21, 509-523. 

Nurdini, N., Sari, I. & Suyana, I. (2018). The  effectiveness  of  physics e-book that 

contains balance  of scientific literacy aspects in increasing scientific literacy 

http://www.uem.mz/unesco/programmes/education/book_sector_dev/mozambiqu%25e_manual_26Nov
http://www.uem.mz/unesco/programmes/education/book_sector_dev/mozambiqu%25e_manual_26Nov


skills. International Conference on Mathematics and Science Education. 3. 

276-280. 

Omosewo, L.A. (1980). Vocational Education in Nigeria, Logos. Longman 

Publication. 

Özmantar, F., Akkoç, H., Bingölbali, E. & Ergene, B. (2010). Pre-Service 

Mathematics Teachers’ Use of Multiple Representations in Technology-Rich 

Environments. Eurasia Journal of Mathematics, Science & Technology 

Education, 6(1), 19-36. 

Paivio, A. (1986). Mental Representations: A Dual Coding Approach. New York, 

NY: Oxford University Press. 

Paivio, A. (1991). Dual coding theory: retrospect and current status. Canadian 

Journal Psychology, 45, 255-287. 

Park, O. & Hopkins, R. (1993), Instructional conditions for using dynamic displays: 

A review. Instructional Science, 21, 427-449. 

Partnership for 21st Century Skills. (2003). Learning for the 21st Century: A Report 

and MILE Guide for 21st Century Skills. Retrieved February 13, 2009, 

fromhttp://www.21stcenturyskills.org/index.php?option=com_content&task=

view&I d=29&Itemid=185. 

Pepin, B. & Haggerty, L. (2003). Mathematics textbook and their use by teachers: A 

window into the education world of particular countries, in J. Van den 

Akker, W. Kuiper and U. Hameyer (ed). Curriculum Landscapes and 

Trends. Dordrecht: Kluwer Academic. 

Peraturan Pemerintah RI No. 16 Tahun 2007 tentang standar Kualifikasi Akademik 

dan Kompetensi Guru. 

Pernia, E. (2008). Strategy framework for promoting ICT literacy in the Asia-Pacific 

region. Bangkok: UNESCO. 

Polly, D. (2010). Evidence of impact: Transforming teacher education with preparing 

tomorrow's teachers to teach with technology (PT3) grants. Teaching and 

Teacher Education: An International Journal of Research and Studies, 

26(4). 863-870. 

Prain, V. & Waldrip, B.G. (2007). An Exploratory of Teachers’ Perspectives about 

Using Multi-modal Representations of Concepts to Enhance Science 

Learning. Canadian Journal of Science, Mathematics, and technology 

Education. 

Rankin, E.F. & Culhane J. (1992). Compare cloze and multiple-choice 

comprehension test scores. Journal of Reading, 13, 193-198. 

Reys, B. J. & Reys, R. E. (2006). The development and publication of elementary 

Mathematics textbooks: Let the buyer bewarel. Phi Delta Kappan. 87(5), 

377-383. 

Rieber, L. & Kini, A. (1991). Theoretical foundations of instructional applications 

of computer-generated animated visuals. Journal of Computer-Based 

Instruction, 18, 83–88. 

Royuk, B. (2002). Interactive-Engagement vs. Cookbook Laboratory Procedures in 

MBL Mechanics Exercises. University of Nebraska. 

http://www.21stcenturyskills.org/index


Sahin, I. (2011). Development of Survey of Technological Pedagogical Content 

Knowledge (TPACK). The Turkish Online Journal of Technological 

Education, 10, 97-105. 

Saunders, R. (2014). Effectiveness of Research-Based Teacher Professional 

Development: A Mixed Method Study of a Four-Year Systemic Change 

Initiative. Australian Journal of Teacher Education, 39(4), 166-184. 

Schmidt, D. S. (2009). Technological pedagogical content knowledge (TPACK): The 

development and validation of an assessment instrument for preservice 

teachers. Journal of research on technology in education (International 

Society For Technology In Education), 42(2), 123. 

Schnotz, W. & Bannert, M. (2003). Construction and interference in learning from 

multiple representation. Learning and Instruction, 13. 141–156. 

Schoen, L. & Fusarelli, L. (2008). Innovation, NCLB, and the fear factor: The 

challenge of leading schools in the 21st century. Educational Policy, 

181203. 

Schrum, L., Thompson, A., Maddux, C., Sprague, D., Bull, G. & Bell, L. (2007). 

Editorial: Research on the effectiveness of technology in schools: The roles 

of pedagogy and content. Contemporary Issues in Technology and Teacher 

Education, 7(1), 456-460. 

Seguin, R. (1990). The Elaboration of School Textbooks:Methodological Guide. 

UNESCO.  

Shafer, K. G. (2008). Learning to teach with technology through an apprenticeship 

model. Contemporary Issues in Technology & Teacher Education, 8(1), 27-

44.  

Shulman, L.S.  (1986). Those  who  understand: Knowledge  growth  in teaching. 

Educational Researcher, 15(2), 4-14. 

Sinaga, P., Suhandi A. & Liliasari. (2014). Improving the Ability of Writing 

Teaching Materials and Self-Regulation of Pre-Service Teachers Through 

Representational Approach. International Journal of Science: Basic Apllied 

research. 15 (1), 80-94. 

Sinaga, P., Suhandi, A. & Liliasari. (2015). The Effectiveness of Scaffolding Design 

in Training Writing Skills Physics Teaching Materials. International Journal 

of Instruction. 8 (1), 19-32. 

Sinaga, P., Amsor & Cahyanti, F. (2019). Effectiveness of the new generation e-book 

application for mobile phones in improving the conceptual mastery of 

kinematics. Int. J. Mobile Learning and Organisation,  13(2), 217-232. 

Singer, M. & Tuomi, J. (2003). Selecting instructional materials. A guide for K-12 

Science. Technical report. Washington, D. C: National Research Council. 

Slavin, R. E.. 2000. Educational Psychology: Theory and Practice.Pearson Education. 

New Jersey. 

So, H. & Kim, B. (2009). Learning about problem based learning: Student teachers 

integrating technology, pedagogy and content knowledge. Australasian 

Journal of Educational Technology, 25(1), 101-116. 

Soewarni, E. (2004). Kebijakan Pedoman Pengembangan Profesi. Jakarta: Rajawali 

Press. 



Stephen, U. (2015). Problems of Improvising Instructional Materials For The 

Teaching and Learing Of Physics In Akwa Ibom State secondary Schools, 

Nigeria. British Journal of Education. 3 (3), 27-35. 

Sugiyono. (2014). Metode Penelitian Pendidikan Pendekatan Kuantitatif, Kualitatif 

Dan R&D. Bandung: Alfabeta. 

Sumintono, B. & Nanang, B. (2017). Perkembangan Pelatihan Guru dalam Jabatan di 

Indonesia. Kilas Pendidikan. 10. 4-8. 

Susetyo, B. (2010). Statistika Untuk Analisis Data Penelitian. Bandung: Refika 

Aditama. 

Suyatna, A., Ertikanto, C., Herlina, K. & Pradana, F. (2019). The effectiveness of 

interactive e-book quantum phenomena compiled with scientific approach in 

improving higher order thinking skills. Journal of Physics: Conf. Series, 

1157, 032028.    

Swanepoel. S. (2010). The Assessment of the Quality of Science Education 

Textbooks: Conceptual Framework and Instrument for Analysis. 

Dissertation of Doctoral Degree. University of South African. 

Swartz, C.E. (1998). Teaching Introductory Physics. AIP Press. 

Sweeder, J. & Bednar, M. R. (2001). Flying with educational technology. 

Contemporary Issues in Technology and Teacher Education, 1(3), 421-428. 

Sweller, John dan Chandler, Paul. (1994). Why Some Material Is Difficult to Learn. 

Cognition and Instruction, 12 (3), 185-223. 

Tabbers, H. K., Martens, R. L. & Van Merrienboe r, J.J.G. (2004). Multimedia 

instructions and cognitive load theory: Effects of modality and cueing.  British 

Journal of Educational Psychology, 74 (00070998), 71-82. 

National Curriculum Statement.  (2009). Final report on the implementation of the 

national curriculum statement. Technical report. South African Department of 

Education. 

Tay, L., Lim, S. K., Lim, P. C. & Koh, J. (2012). Pedagogical Approaches for ICT 

Integration into Primary School English and Mathematics: Singapore Case 

Study. Australasian Journal of Educational Technology , 740-754. 

The Centre for Curriculum Material in Science. (2006). Preparing the next generation 

of curriculum material leaders: A proposal to the National Science Foundation 

for a Center for Learning and Teaching with a focus on instructional materials 

in Science. Available from: 

http://www.edsw.Usyd.edu.au/research/current/centres/treat.shtml [last 

accessed on 2007-09-28). 

Thompson, A. & Mishra, P. (2007, 2008). TPCK becomes TPACK. Journal of 

Computing in Teacher Education, 24 (2). Retrieved from 

http://www.iste.org/Content/NavigationMenu/Membership/SIGsSI 

GTETeacherEducators/JCTE/PastIssues/Volume24/Number2Wint 

er20072008/jcte-24-2-038-tho.pdf 

Thornton, R.K., (1999). Using the Results of Research in Science Education to 

Improve Science Learning. Cyprus: International Conference on Science 

education. http://www.physics.edu.com. 

 

http://www.edsw/


Torres, J. & Dwyer, F. (1991). The effect of time in instructional effectiveness of 

varied enhancement strategies. International Journal of Instructional Media, 

8(4), 2-8. 

UNESCO. (2011). ICT Competency Framework For Teachers. United Nations 

Education. Scientific and Cultural Organization. Paris. 

Van den Berg. 1991. Miskonsepsi Fisika dan Remediasinya. Salatiga: Universitas 

Kristen Satyawacana. 

Van Driel., de Jong. & Verloop, N. (2002). The Development of preservice chemistry 

teachers’ Pedagogical Content Knowledge. Science Education, 86, 572-590. 

Waldrip, B. (2008). Improving Learning Through Use of Representations in Science. 

Proceeding The 2nd International Seminar on Science Education. UPI 

Bandung. 

Waldrip, B.G. & Prain, V. (2006). An exploratory study of teacher’ perspectives 

about using multi-modal representations of concept to enhance science 

learning. Canadian Journal of Science, Mathematics and Technology 

Education. 

Walgito, B. (2004). Pengantar Psikologi Umum. Yogyakarta: Andi Offset. 

Watts, D.  & Simon, S. (1999). Textual support for primary Science teaching? The 

Curriculum Journal. 10(3), 385-401. 

Wedeen, P., Winter, J. & Broatfoot, P. (2002). Assessment: What in it for School? 

London: Routledge Falmer.  

Wenning, C.J. (2011). The Levels of Inquiry of Science Teaching.  Journal of 

Physics Teacher Education online. 6(2), 9-16.  

Wenting, T. (1993). Planning For Effective Training: A Guide To Curriculum 

Development. Roma: Food and Agriculture Organization of the United Nation. 

Widodo, A., Riandi. & Hana, M. (2009). Dual Mode Inservice Training: An 

Alternative Model For Teachers Professional Development (Pd) In Indonesia. 

Proceedings of the third International Seminar on Science Education. ISBN 

978-602-8171-14-1. pp 51-63. 

Williams, M. K., Foulger, T. S. & Wetzel, K. (2009).Preparing preservice teachers 

for 21st century classrooms: Transforming attitudes and behaviors about 

innovative technology.Journal of Technology & Teacher Education, 17(3), 

393-418. 

Wilson, F. & Dwyer, F. M. (2001). Effect of time and level of visual enhancements in 

facilitating student achievement of different educational objectives. 

International Journal of Instructional Media, 28 (2), 159–167. 

Yakob, M., Mustika, D., Saputra & Sofyan. (2018). Implementation the science 

communication using multiple representation approach for pre service teacher 

in environmental physics course. International Conference on Mathematics 

and Science Education, 3, 205-208. 

Zainal, A. & Elham, R. (2007). Membangun Profesionalisme Guru dan Pengawas 

Sekolah. Surabaya. Yrama Widya. 

Zbiek, R M.., Heid, M. K., Blume, G. & Dick, T.P. (2007). Research on technology 

in mathematics education: The perspective of constructs. In F. K. Lester (Ed.), 

Second Handbook of Research in Mathematics Teaching and Learning (pp. 



1169-1207). Charlotte, NC: Information Age Publishing. 

Zhang, D. (2005). Interactive Multimedia-based e-learning: A Study of Effectiveness. 

The American Journal of Distance Education, 19(3), 149162. 

Zucker, T.A., Moody, A.K. & McKenna, M.C. (2009). The Effects of Electronic 

Books on Prekindergartento-grade 5 Students’ Literacyand Language 

Outcomes: A Research Synthesis. Journal of Educational Computing 

Research, 40(1), 47-87.  

 

 
 


