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ABSTRAK 

 

Penelitian ini bertujuan untuk menganalisis konsepsi, threshold concept, dan 

troublesome knowledge pada materi reaksi kimia. Penelitian ini menggunakan 

pendekatan kualitatif dengan metode studi kasus. Konsepsi siswa terbagi atas 

konsepsi yang benar, konsepsi yang salah (miskonsepsi), dan konsepsi yang tidak 

diketahui dasar pengambilannya (tidak paham konsep). Konsepsi yang benar terdiri 

dari: reaktan pada reaksi antara larutan timbal(II) nitrat dengan larutan kalium 

iodida adalah larutan Pb(NO3)2 dan larutan KI, sedangkan produknya adalah 

endapan PbI2 dan larutan KNO3. Reaktan pada reaksi antara padatan kalsium 

karbonat dengan larutan asam klorida adalah padatan CaCO3 dan larutan HCl, 

sedangkan produknya adalah gas CO2, larutan CaCl2 dan H2O. Reaktan pada reaksi 

antara padatan kalsium oksida dengan air adalah padatan CaO dan H2O, sedangkan 

produknya adalah larutan Ca(OH)2, fasa masing-masing senyawa adalah 

Pb(NO3)2(aq), KI(aq), CaCO3(s), HCl(aq), CaO(s), H2O(l), PbI2(s), KNO3(aq), 

CO2(g), CaCl2(aq), Ca(OH)2(aq), semua reaktan dan produk adalah senyawa, 

rumus kimia kalium iodida: KI, asam klorida: HCl, kalsium karbonat: CaCO3, 

kalsium oksida: CaO, air: H2O, nama senyawa KNO3: kalium nitrat, CO2: karbon 

dioksida, Ca(OH)2: kalsiium hidroksida, Persamaan kimia yang setara adalah 

CaCO3(s) + 2HCl(aq) → CaCl2(aq) + CO2(g) + H2O(l) dan CaO(s) + H2O(l) → 

Ca(OH)2(aq). Miskonsepsi yang dialami siswa terdiri dari: spesi yang bereaksi 

adalah Pb(NO3)2 dengan KI membentuk PbI2 dan KNO3, HCl dan CaCO3 

menghasilkan CO2, CaCl2 dan H2O, CaO dengan H2O menghasilkan Ca(OH)2, 

menuliskan Pb(NO3)2, KI, KNO3, HCl, CaCl2, dan Ca(OH)2 dalam bentuk atom 

netral dan tidak memberikan jarak ketika menggambarkannya, menuliskan PbI2, 

CaCO3, dan CaO dalam bentuk ion pada persamaan ion, menggambarkan PbI2, 

CaCO3, CO2, H2O, dan CaO hadir dalam bentuk atom netral. Konsep yang tidak 

dipahami siswa adalah menggambarkan spesi pada reaktan dan produk. Threshold 

concept terdiri dari: konfigurasi elektron, tata nama senyawa/rumus kimia/lambang 

unsur, penulisan fasa unsur/senyawa, ikatan kimia, dan Hukum Lavoisier. 

Troublesome knowledge terdiri dari: kompleksitas partikel yang terlibat dalam 

reaksi, istilah ion penonton/ion spektator yang tidak dimengerti, kompleksitas 

interaksi yang mungkin terjadi antar partikel, dan kompleksitas menerapkan 

Hukum Lavoisier. 

 

Kata Kunci : konsepsi, threshold concept, troublesome knowledge, TDM-IAE, reaksi 

kimia. 
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Chemical Reactions 

 

 

Annisa Mailia Ulfa (1706521) 

 

ABSTRACT 

 

This study aims to analyze the conceptions, threshold concepts, and troublesome 

knowledge on chemical reactions. This research uses a qualitative approach with a 

case study method. Students' conceptions are divided into right conceptions, wrong 

conceptions (misconceptions), and conceptions that are not known to take basis (do 

not understand concepts). Correct conceptions consist of: the reactants in the 

reaction between the lead(II) nitrate solution and the potassium iodide solution are 

Pb(NO3)2 solution and KI solution, while the product is PbI2 precipitate and KNO3 

solution. The reactants in the reaction between calcium carbonate solids and 

hydrochloric acid solution are CaCO3 solids and HCl solutions, while the product 

is CO2 gas, CaCl2 solutions and H2O. The reactants in the reaction between calcium 

oxide solids and water are solids CaO and H2O, while the product is a solution of 

Ca(OH)2, the phase of each compound is Pb(NO3)2(aq), KI(aq), CaCO3(s), 

HCl(aq), CaO(s), H2O(l), PbI2(s), KNO3(aq), CO2(g), CaCl2(aq), Ca(OH)2(aq), 

chemical formula potassium iodide: KI, hydrochloric acid: HCl, calcium carbonate: 

CaCO3, calcium oxide: CaO, water: H2O, name of the compound KNO3: potassium 

nitrate, CO2: carbon dioxide, Ca(OH)2: calcium hydroxide, the chemical equation 

that equivalent is CaCO3(s) + 2HCl(aq) → CaCl2(aq) + CO2(g) + H2O(l) and 

CaO(s) + H2O(l) → Ca(OH)2(aq). The misconceptions experienced by students 

consist of: the reacting species are Pb(NO3)2 with KI forming PbI2 and KNO3, HCl 

and CaCO3 produce CO2, CaCl2 and H2O, CaO with H2O produce Ca(OH)2, write 

Pb(NO3)2, KI, KNO3, HCl, CaCl2, and Ca(OH)2 in neutral atomic form and not give 

distance when describing them, write PbI2, CaCO3, and CaO in ionic form in the 

equation ion, describing PbI2, CaCO3, CO2, H2O, and CaO present in the form of 

neutral atoms.The concept that is not understood by students is to describe the 

species of reactants and products. The threshold concept consists of: electron 

configuration, nomenclature of compounds/chemical formulas/element symbols, 

phase writing of elements/ compounds, chemical bonds, and Lavoisier Law. 

Troublesome knowledge consists of: the complexity of the particles involved in the 

reaction, the term spectator ion that is not understood, the complexity of the 

interactions that may occur between particles, and the complexity of applying 

Lavoisier's Law. 

 

Keywords : conception, threshold concept, troublesome knowledge, TDM-IAE, 

chemical reaction. 



Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN TES 
DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

DAFTAR ISI 

HALAMAN HAK CIPTA  ............................................................................................. i 

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

PERNYATAAN  ............................................................................................................ iii 

UCAPAN TERIMA KASIH  ........................................................................................ iv 

KATA PENGANTAR  .................................................................................................. vi 

ABSTRAK  .................................................................................................................... vii 

DAFTAR ISI  ................................................................................................................. ix 

DAFTAR TABEL  ......................................................................................................... xi 

DAFTAR GAMBAR  .................................................................................................. xiv 

DAFTAR LAMPIRAN  .............................................................................................. xvi 

BAB I PENDAHULUAN 

A. Latar Belakang  ......................................................................................... 1 

B. Rumusan Masalah  ................................................................................... 5 

C. Pembatasan Masalah ................................................................................ 5 

D. Tujuan Penelitian  ..................................................................................... 5 

E. Manfaat Penelitian  ................................................................................... 6 

F. Penjelasan Istilah  ..................................................................................... 6 

BAB II KAJIAN PUSTAKA 

A. Model Mental  .......................................................................................... 8 

B. Konsepsi  ................................................................................................ 10 

C. Threshold Concept  ................................................................................. 12 

D. Troublesome Knowledge  ....................................................................... 14 

E. Tes Diagnostik Model Mental Interview abou Event (TDM-IAE)  ....... 16 

F. Reaksi Kimia  ......................................................................................... 18 

BAB III  METODE PENELITIAN 

A. Desain Penelitian  ................................................................................... 23 

B. Partisipan dan Tempat Penelitian  .......................................................... 24 

C. Tahapan Penelitian  ................................................................................ 24 

D. Instrumen Penelitian  .............................................................................. 27 

E. Proses Pengembangan Instrumen  .......................................................... 28 

F. Teknik Pengumpulan Data  .................................................................... 31 

G. Teknik Analisis Data  ............................................................................. 31 

BAB IV  HASIL PENELITIAN DAN PEMBAHASAN 

A. Profil Model Mental Siswa pada Materi Reaksi Kimia  ......................... 36 

B. Konsepsi Siswa pada Materi Reaksi Kimia  ........................................... 64 

C. Threshold Concept Siswa pada Konsep Reaksi Kimia  ......................... 70 

D. Troublesome Knowledge Siswa pada Konsep Reaksi Kimia  ................ 90 



Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN TES 
DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

E. Hubungan Intertekstual antara Konsepsi, Threshold Concept, dan 

Troublesome Knowledge  ....................................................................... 93 

BAB V SIMPULAN DAN SARAN 

A. Simpulan  ................................................................................................ 98 

B. Saran  ...................................................................................................... 99 

DAFTAR PUSTAKA  ................................................................................................. 101 

LAMPIRAN  ................................................................................................................ 107 



 
 

Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN 
TES DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI 
KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

 

DAFTAR PUSTAKA 

Abraham, M. R., Williamson, V. M., & Westbrook, S. L. (1994). A cross‐age study 

of the understanding of five chemistry concepts. Journal of research in 

science teaching, 31(2), 147-165. 

Ahtee, M., & Varjola, I. (1998). Students’ understanding of chemical reaction. 

International Journal of Science Education, 20(3), 305-316. 

Arifin, M. (2000). Strategi Belajar Mengajar Kimia Prinsip dan Aplikasinya 

Menuju Pembelajaran yang Efektif. Bandung: Jurusan Pendidikan Kimia 

FPMIPA UPI. 

Arikunto, S. (2010). Dasar-Dasar Evaluasi Pendidikan. Jakarta: Bumi Aksara. 

Barke, H.D., Hazari, A., & Yitbarek, S. (2009). Misconceptions in chemistry. 

German : Springer. 

Boo, H. K. (1998). Students' understandings of chemical bonds and the energetics 

of chemical reactions. Journal of Research in Science Teaching: The Official 

Journal of the National Association for Research in Science Teaching, 35(5), 

569-581. 

Brady, J. E. (1999). Kimia Universitas Asas dan Struktur Jilid 1. Jakarta: Erlangga. 

Chang, R. (2004). Kimia Dasar Konsep-Konsep Inti Jilid 1 Edisi 3. Jakarta: 

Erlangga. 

Chiang, W.W., & Chiu, M.H. (2015). Using an on-line assessment system to 

diagnoze student’ mental models in chemistry education. The turkish online 

journal of educational technology, 14(1), 163-178. 

Chittleborough, Gail. "The role of teaching models and chemical representations in 

developing students' mental models of chemical phenomena." PhD diss., 

Curtin University, 2004. 

Chittleborough, G., & Treagust, D. F. (2007). The modelling ability of non-major 

chemistry students and their understanding of the sub-microscopic level. 

Chemistry education research and practice, 8(3), 274-292. 

Coll, R. K., & Treagust, D. F. (2003). Investigation of secondary school, 

undergraduate, and graduate learners' mental models of ionic bonding. 

Journal of Research in Science Teaching: The Official Journal of the 

National Association for Research in Science Teaching, 40(5), 464-486. 

Cousin, G. (2006). An Introduction to Threshold Concepts. Planet, 17, 4-5. 



102 
 

Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN 
TES DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI 
KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

Craik, J.W. (1943). The nature of explanation. Cambridge: Cambridge University 

Press. 

Creswell, J. W. (2013). Penelitian kualitatif dan desain riset (A. Lazuardi, Trans.), 

Yogykakarta: Pustaka pelajar. Naskah asli diterbitkan tahun 2013. 

Creswell, J. W. (2010). Research design pendekatan kualitatif, kuantitatif, dan 

mixed. Yogyakarta: Pustaka Pelajar. 

Davies, P. (2006). Threshold Concepts: How can we recognise them?. In 

Overcoming barriers to student understanding (pp. 94-108). Routledge. 

Nasional, D. P. (2007). Tes Diagnostik. Jakarta: Direktorat Jenderal Manajemen 

Pendidikan Dasar dan Menengah. 

Derrida, J. (1978). Writing and difference. University of Chicago Press. 

Devetak, I. (2005). Explaining the latent structure of understanding 

submicropresentations in science. (disertasi). University of Ljubljana, 

Slovenia. 

Duit, R. (1993, August). Research on students' conceptions-developments and 

trends. In The Proceedings of the Third International Seminar on 

Misconceptions and Educational Strategies in Science and Mathematics, 

Ithaca, NY: Misconceptions Trust. 

Firman, H. (2013). Evaluasi pembelajaran kimia. Bandung: Jurusan Pendidikan 

Kimia UPI. 

Anthony Giddens. (1984). The constitution of society: Outline of the theory of 

structuration. Univ of California Press. 

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(6), 224-228. 

 Hasanah, W. (2017). Analisis miskonsepsi dan threshold concept menggunakan tes 

diagnostik model mental two-tier (TDM two-tier) pada materi reaksi kimia. 

(Tesis). Sekolah pascasarjana, Universitas Pendidikan Indonesia, Bandung. 

Holme, T. A., Luxford, C. J., & Brandriet, A. (2015). Defining conceptual 

understanding in general chemistry. Journal of Chemical Education, 92(9), 

1477-1483. 

Jansoon, N., Coll, R. K., & Somsook, E. (2009). Understanding Mental Models of 

Dilution in Thai Students. International Journal of Environmental and 

Science Education, 4(2), 147-168. 

Johnstone, A. H. (1991). Why Science is Difficult to Learn? Things are Seldom 

What They Seem” Journal of Computer Assisted Learning, 7, 75-83. 



103 
 

Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN 
TES DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI 
KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

Johnstone, AH & Letton, KM,(1991). Practical Measures for Practical Work. 

Education in Chemistry, 28(3), 81-83. 

Karagöz, Ö., & Arslan, A. S. (2012). Analysis of Primary School Students' Mental 

Models Relating to The Structure of Atom. Journal of Turkish Science 

Education, 9(1). 

Katmiati, S. (2017). Identifikasi miskonsepsi, troublesome knowledge, dan 

threshold concept berdasarkan profil model mental siswa pada materi reaksi 

kimia menggunakan tes diagnostic metode prediksi-observasi-eksplanasi 

(TDM-POE) berserta sumbernya. (Tesis). Sekolah Pascasarjana, Universitas 

Pendidikan Indonesia, Bandung. 

Kelly, R. M., Barrera, J. H., & Mohamed, S. C. (2010). An analysis of 

undergraduate general chemistry students’ misconceptions of the 

submicroscopic level of precipitation reactions. Journal of chemical 

education, 87(1), 113-118. 

Kiray, S. A. (2016). The pre-service science teachers’ mental models for concept 

of atoms and learning difficulties. International Journal of Education in 

Mathematics Science and Technology, 4(2), 147-162. 

Körhasan, N. D., & Wang, L. (2016). Students' mental models of atomic spectra. 

Chemistry Education Research and Practice, 17(4), 743-755. 

Kurnaz, M. A., & Emen, A. Y .(2013).Mental Models of the High School Students 

Related To the Contraction of Matter. International Journal of Educational 

Research and Technology, 4(1), 1-5. 

Land, R., & Bayne, S. (1999). Computer-mediated learning, synchronicity and the 

metaphysics of presence. In EdMedia+ Innovate Learning (pp. 736-741). 

Association for the Advancement of Computing in Education (AACE).  

Land, R., Cousin, G., Meyer, J. H., & Davies, P. (2006). Implications of threshold 

concepts for course design and evaluation. Overcoming barriers to student 

understanding threshold concepts and troublesome knowledge, 195-206. 

Larson, K. G., Long, G. R., & Briggs, M. W. (2012). Periodic properties and 

inquiry: Student mental models observed during a periodic table puzzle 

activity. Journal of Chemical Education, 89(12), 1491-1498. 

Loertscher, J., Green, D., Lewis, J. E., Lin, S., & Minderhout, V. (2014). 

Identification of threshold concepts for biochemistry. CBE—Life Sciences 

Education, 13(3), 516-528. 

Luxford, C. J., & Bretz, S. L. (2014). Development of the bonding representations 

inventory to identify student misconceptions about covalent and ionic 

bonding representations. Journal of Chemical Education, 91(3), 312-320. 



104 
 

Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN 
TES DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI 
KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

Magthwi, A. A. A. (2015). the Effectiveness of Probing questions strategy in the 

development of thinking skills in the islamic education courses using a 

sample of intermediate school students in riyadh. European Scientific 

Journal, 2, 136-151. 

Male, S., & Baillie, C. (2011). Engineering threshold concepts. In SEFI-Annual 

Conference of European Society for Engineering Education 2011 (pp. 251-

257). SEFI, European Society for Engineering Education. 

Marlis. (2015). Analisis Profil Pemahaman Konsep dan Konsistensi Konsepsi 

Siswa Kelas X SMA Negeri 1 Tilatang Kamang pada Materi Fluida Statis. 

Prosiding Simposium Nasional Inovasi Dan Pembelajaran Sains 2015. 

ISBN: 978-602-19655-8-0. 

Meyer, J. H., & Land, R. (2006). Threshold concepts and troublesome knowledge: 

An introduction. In Overcoming barriers to student understanding (pp. 27-

42). Routledge. 

Meyer, J.H.F., & Land, R. (2003). Threshold concepts and Troublesome 

Knowledge. In: Improving Student Learning—Ten Years. UK: Oxford Centre 

for Staff and Learning Development. 

Naah, B. M., & Sanger, M. J. (2012). Student misconceptions in writing balanced 

equations for dissolving ionic compounds in water. Chemistry Education 

Research and Practice, 13(3), 186-194. 

Nahum, T. L., Hofstein, A., Mamlok-Naaman, R., & Ziva, B. D. (2004). Can Final 

Examinations Amplify Students’ Misconceptions in Chemistry?. Chemistry 

Education Research and Practice, 5(3), 301-325. 

Nakhleh, M. B. (1992). Why some students don't learn chemistry: Chemical 

misconceptions. Journal of chemical Education, 69(3), 191. 

Nicoll, G. (2001). A report of undergraduates' bonding misconceptions. 

International Journal of Science Education, 23(7), 707-730. 

Park, E. J. (2015). Impact of Teachers’ Overcoming Experience of Threshold 

Concepts in Chemistry on Pedagogical Content Knowledge (PCK) 

Development. Journal of The Korean Chemical Society, 59, 308-319. 

Park, E. J., & Light, G. (2009). Identifying atomic structure as a threshold concept: 

Student mental models and troublesomeness. International journal of science 

education, 31(2), 233-258. 

Perkins, D. (1999). The many faces of constructivism. Educ Leadersh, 57, 6–11. 

Petrucci, R. H., Harwood, W. S., Herring, F. G., & Mdura, J. D. (2007). Kimia 

Dasar: Prinsip-Prinsip Dan Aplikasi Modern Edisi Kesembilan Jilid 1. 

Jakarta: Erlangga. 



105 
 

Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN 
TES DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI 
KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

Polanyi, M. (2015). Personal knowledge: Towards a post-critical philosophy. 

University of Chicago Press. 

Silberberg, M. (2012). Principles of general chemistry. McGraw-Hill Education. 

Stains, M., & Sevian, H. (2015). Uncovering implicit assumptions: a large-scale 

study on students’ mental models of diffusion. Research in Science 

Education, 45(6), 807-840. 

Stojanovska, M. I., Soptrajanov, B. T., & Petrusevski, V. M. (2012). Addressing 

misconceptions about the particulate nature of matter among secondary-

school and high-school students in the Republic of Macedonia. Creative 

Education, 3(05), 619. 

Stojanovska, M. I., Petruševski, V. M., & Šoptrajanov, B. T. (2012). Addressing 

students’ misconceptions concerning chemical reactions and symbolic 

representations. Chemistry: Bulg. J. Sci. Educ, 21, 829-852. 

Supasorn, S. (2015). Grade 12 students' conceptual understanding and mental 

models of galvanic cells before and after learning by using small-scale 

experiments in conjunction with a model kit. Chemistry Education Research 

and Practice, 16(2), 393-407. 

Talanquer, V. (2011). Macro, submicro, and symbolic: the many faces of the 

chemistry “triplet”. International Journal of Science Education, 33(2), 179-

195. 

Tan, D. K. C., & Treagust, D. (1999). Evaluating Students’ Understanding of 

Chemical Bonding. Sch. Sci. Rev, 81(294), 75−84. 

Tongchai, A., Sharma, M. D., Johnston, I. D., Arayathanitkul, K., & Soankwan, C. 

(2011). Consistency of students’ conceptions of wave propagation: Findings 

from a conceptual survey in mechanical waves. Physical Review Special 

Topics-Physics Education Research, 7(2), 020101. 

Treagust, D. F. (1988). Development and use of diagnostic tests to evaluate 

students’ misconceptions in science. International journal of science 

education, 10(2), 159-169. 

Tümay, H. (2014). Prospective chemistry teachers' mental models of vapor 

pressure. Chemistry Education Research and Practice, 15(3), 366-379. 

Wandersee, J. H., Mintzes, J. J., & Novak, J. D. (1994). Research on alternative 

conceptions in science. Handbook of research on science teaching and 

learning, 177, 210. 

Wang, C.Y. (2007). The role of mental-modeling ability, content knowledge, and 

mental models in general chemistry students’ understanding about molecular 

polarity. (Disertasi). Faculty of the Graduate School, University of Missouri, 

Columbia. 



106 
 

Annisa Mailia Ulfa, 2020 
ANALISIS KONSEPSI, THRESHOLD CONCEPT, DAN TROUBLESOME KNOWLEDGE MENGGUNAKAN 
TES DIAGNOSTIK MODEL MENTAL INTERVIEW ABOUT EVENT (TDM-IAE) PADA MATERI REAKSI 
KIMIA 
Universitas Pendidikan Indonesia │ repository.upi.edu │ perpustakaan.upi.edu 

Wenger, E.C. 1998. Community of Practice: Learning, Meaning, and Identity. 

Cambridge: Cambridge University Press. 

Whitten, K. W., Davis, R. E., Peck, M. L., & Stanley, G. G. (2014). Chemistry 10th 

Edition. USA: Brooks Cole. 

Wiji. (2014). Pengembangan desain perkuliahan kimia sekolah berbasis model 

mental untuk meningkatkan pemahaman materi subyek mahasiswa calon 

guru kimia. (Disertasi). Sekolah Pascasarjana, Universitas Pendidikan 

Indonesia, Bandung.  


