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ABSTRAK 

 

Tina Sri Sumartini (2019). Peningkatan Mathematical Knowledge for Teaching dan 

Beliefs Mahasiswa Calon Guru Matematika Melalui Pembelajaran Berbasis Masalah 

Pedagogis. 

 

 

Penelitian ini secara umum bertujuan untuk mengkaji peningkatan Mathematical 

Knowledge for Teaching (MKT) mahasiswa calon guru matematika yang belajar dengan 

model Pembelajaran Berbasis Masalah Pedagogis (PBMP) dan Pembelajaran 

Konvensional (PK), mengetahui korelasi antara Subject Matter Knowledge (SMK) dan 

Pedagogical Content Knowledge (PCK), serta mengetahui gambaran beliefs mahasiswa. 

Metode yang digunakan yaitu quasi eksperimen dengan desain the pretes post-tes non-

equivalent group. Populasi penelitian ini yaitu mahasiswa Program Studi Pendidikan 

Matematika S1 pada salah satu LPTK di provinsi Jawa Barat dan sampel yang digunakan 

yaitu mahasiswa Program Studi Pendidikan Matematika S1 Institut Pendidikan Indonesia 

semester 5 tahun akademik 2018/2019. Hasil yang diperoleh yaitu: 1) Peningkatan MKT 

mahasiswa calon guru matematika yang belajar dengan PBMP  lebih baik daripada 

mahasiswa calon guru matematika yang belajar dengan PK; 2) Berdasarkan kategori 

Kemampuan Awal Matematika (KAM) tinggi dan rendah, tidak terdapat perbedaan 

peningkatan MKT mahasiswa calon guru matematika yang belajar dengan PBMP dengan 

mahasiswa calon guru matematika yang belajar dengan PK; 3) Berdasarkan kategori 

KAM sedang, peningkatan MKT mahasiswa calon guru matematika yang belajar dengan 

PBMP lebih baik daripada mahasiswa calon guru matematika yang belajar dengan PK; 4) 

Tidak terdapat pengaruh interaksi antara Model Pembelajaran dengan KAM terhadap 

peningkatan MKT mahasiswa calon guru matematika; 5) Terdapat korelasi positif antara 

SMK dengan PCK mahasiswa calon guru matematika; 6) Mahasiswa calon guru 

matematika yang memiliki MKT tinggi cenderung memiliki beliefs dengan level problem 

solving  sedangkan mahasiswa calon guru matematika yang memiliki MKT sedang dan 

rendah cenderung memiliki beliefs dengan level platonis. 

 

Kata Kunci: Mathematical Knowledge for Teaching, Subject Matter Knowledge, 

Pedagogical Content Knowledge, Beliefs, Pembelajaran Berbasis Masalah Pedagogis. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 

 
Tina Sri Sumartini (2019). Improvement of Mathematical Knowledge for Teaching and 

Beliefs for Prospective Mathematics Teachers Through Pedagogical Problem Based 

Learning. 

 

This research generally aims to examine the improvement of Mathematical Knowledge 

for Teaching (MKT) for prospective mathematics teachers who study Pedagogical 

Problem Based Learning (PPBL) and Conventional Learning (CL) models, find out the 

correlation between Subject Matter Knowledge (SMK) and Pedagogical Content 

Knowledge (PCK), as well as knowing the description of prospective mathematics 

teachers beliefs. The method used is quasi-experimental with the design of the post-test 

pretest non-equivalent group. The population consisted of undergraduate students of 

Mathematics Education Study Program in one of the teacher training and education 

institutes  in the province of West Java and the sample comprised the sixth semester 

students of Mathematics Education Study Program of the Faculty of Teacher Training 

and Education at Institut Pendidikan Indonesia for the academic year 2018/2019. The 

results obtained are: 1) Improvement of MKT prospective mathematics teachers who 

learn with PPBL better than prospective mathematics teachers who learn with CL; 2) 

Based on the high and low Mathematics Prior Knowledge (MPK) categories, there is no 

difference in improvement in MKT prospective mathematics teachers who learn with 

PPBL with prospective mathematics teachers who study with CL; 3) Based on the 

category of moderate MPK, improvement of MKT prospective mathematics teachers who 

learn with PPBL is better than prospective mathematics teachers who study with CL; 4) 

There is no interaction effect between the learning model and MPK on the improvement 

of MKT for prospective mathematics teachers ; 5) There is a positive correlation between 

SMK and PCK of prospective mathematics teachers; 6) Prospective mathematics teachers 

who have high MKT tend to have beliefs in the level of problem solving while 

prospective mathematics teachers who have moderate and low MKT tend to have beliefs 

in the platonic level. 

 

Keywords: Mathematical Knowledge for Teaching, Subject Matter Knowledge, 

Pedagogical Content Knowledge, Beliefs, Pedagogical Problem Based Learning. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



DAFTAR ISI 

 
PERNYATAAN ..................................................... Error! Bookmark not defined. 

KATA PENGANTAR ........................................... Error! Bookmark not defined. 

ABSTRAK .............................................................................................................. 5 

ABSTRACT ............................................................................................................ 6 

DAFTAR ISI ........................................................................................................... 7 

DAFTAR TABEL .................................................. Error! Bookmark not defined. 

DAFTAR GAMBAR ............................................. Error! Bookmark not defined. 

DAFTAR BAGAN ................................................ Error! Bookmark not defined. 

DAFTAR LAMPIRAN .......................................... Error! Bookmark not defined. 

BAB I ..................................................................... Error! Bookmark not defined. 

PENDAHULUAN ................................................. Error! Bookmark not defined. 

1.1 Latar Belakang Masalah .......................... Error! Bookmark not defined. 

1.2 Rumusan Masalah .................................... Error! Bookmark not defined. 

1.3 Tujuan Penelitian ..................................... Error! Bookmark not defined. 

1.4 Manfaat Penelitian ................................... Error! Bookmark not defined. 

BAB II .................................................................... Error! Bookmark not defined. 

KAJIAN PUSTAKA .............................................. Error! Bookmark not defined. 

2.1 Mathematical Knowledge for Teaching (MKT) .... Error! Bookmark not 

defined. 

2.2 Subject Matter Knowledge (SMK)........... Error! Bookmark not defined. 

2.3 Pedagogical Content Knowledge (PCK) . Error! Bookmark not defined. 

2.4 Beliefs ....................................................... Error! Bookmark not defined. 

2.5 Pembelajaran Berbasis Masalah dan Pembelajaran Berbasis Masalah 

Pedagogis ............................................................ Error! Bookmark not defined. 



2.6 Teori Belajar yang Mendukung ............... Error! Bookmark not defined. 

2.6.1 Teori Konstruktivisme ......................... Error! Bookmark not defined. 

2.6.2 Teori David Ausubel ............................ Error! Bookmark not defined. 

2.6.3 Teori Vygotsky .................................... Error! Bookmark not defined. 

2.7 Keterkaitan Pembelajaran Berbasis Masalah Pedagogis dengan MKT dan 

Beliefs ................................................................. Error! Bookmark not defined. 

2.8 Penelitian yang Relevan ........................... Error! Bookmark not defined. 

2.9 Hipotesis Penelitian ................................. Error! Bookmark not defined. 

BAB III .................................................................. Error! Bookmark not defined. 

METODE PENELITIAN ....................................... Error! Bookmark not defined. 

3.1 Metodologi Penelitian .............................. Error! Bookmark not defined. 

3.2 Desain Penelitian ..................................... Error! Bookmark not defined. 

3.3 Populasi dan Sampel ................................ Error! Bookmark not defined. 

3.4 Definisi Operasional ................................ Error! Bookmark not defined. 

3.5 Instrumen Penelitian ................................ Error! Bookmark not defined. 

3.6 Prosedur Penelitian .................................. Error! Bookmark not defined. 

3.7 Analisis Data ............................................ Error! Bookmark not defined. 

BAB IV .................................................................. Error! Bookmark not defined. 

TEMUAN DAN PEMBAHASAN ........................ Error! Bookmark not defined. 

4.1 TEMUAN ................................................ Error! Bookmark not defined. 

4.1.1 Analisis Deskriptif Data KAM, SMK, dan PCK Error! Bookmark not 

defined. 

4.1.2 Analisis Inferensial Kemampuan Awal Matematika (KAM) ...... Error! 

Bookmark not defined. 

4.1.3 Analisis Inferensial Pencapaian SMK Mahasiswa Calon Guru 

Matematika .............................................. Error! Bookmark not defined. 



4.1.4 Analisis Inferensial Peningkatan SMK Mahasiswa Calon Guru 

Matematika .............................................. Error! Bookmark not defined. 

4.1.5 Peningkatan SMK Berdasarkan Kategori KAM Error! Bookmark not 

defined. 

4.1.6 Analisis Inferensial Pencapaian PCK Mahasiswa Calon Guru 

Matematika .............................................. Error! Bookmark not defined. 

4.1.7 Analisis Inferensial Peningkatan PCK Mahasiswa Calon Guru 

Matematika .............................................. Error! Bookmark not defined. 

4.1.8 Peningkatan PCK Berdasarkan Kategori KAM. Error! Bookmark not 

defined. 

4.1.9 Pengaruh Interaksi antara Model Pembelajaran dengan KAM terhadap 

peningkatan SMK mahasiswa Calon Guru Matematika .................. Error! 

Bookmark not defined. 

4.1.10 Pengaruh Interaksi antara Model Pembelajaran dengan KAM terhadap 

peningkatan PCK Mahasiswa Calon Guru Matematika Error! Bookmark 

not defined. 

4.1.11 Peningkatan MKT ................................ Error! Bookmark not defined. 

4.1.12 Peningkatan MKT Berdasarkan KAM Error! Bookmark not defined. 

4.1.13 Pengaruh Interaksi antara Model Pembelajaran dengan KAM terhadap 

peningkatan MKT Mahasiswa Calon Guru Matematika ................. Error! 

Bookmark not defined. 

4.1.14 Korelasi SMK dengan PCK ................. Error! Bookmark not defined. 

4.1.15 Beliefs................................................... Error! Bookmark not defined. 

4.1.16 Hasil Observasi .................................... Error! Bookmark not defined. 

4.1.17 Hasil Wawancara ................................. Error! Bookmark not defined. 

4.2 PEMBAHASAN ...................................... Error! Bookmark not defined. 



4.2.1 Kemampuan Awal Matematika (KAM) ............ Error! Bookmark not 

defined. 

4.2.2 Model Pembelajaran Berbasis Masalah Pedagogis .. Error! Bookmark 

not defined. 

4.2.3 Subject Matter Knowledge (SMK) ...... Error! Bookmark not defined. 

4.2.4 Pedagogical Content Knowledge (PCK) ........... Error! Bookmark not 

defined. 

4.2.5 Mathematical Knowledge for Teaching (MKT) Error! Bookmark not 

defined. 

4.2.6 Beliefs................................................... Error! Bookmark not defined. 

BAB V .................................................................... Error! Bookmark not defined. 

SIMPULAN, IMPLIKASI, DAN REKOMENDASI .......... Error! Bookmark not 

defined. 

5.1 Simpulan .................................................. Error! Bookmark not defined. 

5.2 Implikasi .................................................. Error! Bookmark not defined. 

5.3 Rekomendasi ............................................ Error! Bookmark not defined. 

DAFTAR PUSTAKA ........................................................................................... 11 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

DAFTAR PUSTAKA 

 

Adnan, M., Zakaria, E., & Maat, S. M. (2012). Relationship between Mathematics 

Beliefs, Conceptual Knowledge and Mathematical Experience Among Pre-

Service Teachers. Procedia-Social and Behavioral Sciences, 46, 1714–1719. 

https://doi.org/10.1016/j.sbspro.2012.05.366 

 

Ak, O., & Özkarde, R. (2007). The Effects of Problem-Based Active Learning in 

Science Education on Students’ Academic Achievement , Attitude and 

Concept. Eurasia Journal of Mathematics, Science & Technology Education, 

3(1), 71–81. 

 

Ambrose, R., & Clement, L. (2004). Assessing Prospective Elementary School 

Teachers’ Beliefs About Mathematics and Mathematics Learning: Rationale 

and Development of a Constructed‐Response. School Science and 

Mathematics, 56–69. https://doi.org/10.1111/j.1949-8594.2004.tb17983.x 

 

An, S., Kulm, G., & Wu, Z. (2004). The Pedagogical Content Knowledge of 

Middle School, Mathematics Teachers in China and the U.S. Journal of 

Mathematics Teacher Education, 7, 145–172. 

 

Arbaugh, J. B., Bangert, A., & Cleveland-innes, M. (2010). Subject Matter Effects 

and the Community of Inquiry ( CoI ) framework : An Exploratory Study. 

The Internet and Higher Education, 13(1–2), 37–44. 



https://doi.org/10.1016/j.iheduc.2009.10.006 

 

Arikunto, S. (2012). Dasar Dasar Evaluasi Pendidikan (Edisi 2). Jakarta: Bumi 

Aksara. 

 

Ball, D.L., Thames, M.H., &Phelps, G. (2016). Content Knowledge for Teaching. 

Journal of Teacher Education, 59. 

 

Ball, D. L., Thames, M. H., & Phelps, G. (2008). Content Knowledge for 

Teaching: What Makes It Special? Journal of Teacher Education, 59(5), 

389–407. https://doi.org/10.1177/0022487108324554 

 

Birgili, B. (2015). Creative and Critical Thinking Skills in Problem-based 

Learning Environments. Gifted Education and Creativity, 2(2), 71–80. 

https://doi.org/10.18200/JGEDC.2015214253 

 

Bobis, J., et.al. (2015). Challenging Teacher Beliefs About Student Engagement 

in Mathematics. Journal Math Teacher Education. 

https://doi.org/10.1007/s10857-015-9300-4 

 

Bonne, L., & Johnston, M. (2016). Students’ Beliefs About Themselves as 

Mathematics Learners. Thinking Skills and Creativity, 20, 17–28. 

https://doi.org/10.1016/j.tsc.2016.02.001 

Breda, A., & Pino-fan, L. R. (2017). Meta Didactic-Mathematical Knowledge of 

Teachers : Criteria for The Reflection and Assessment on Teaching Practice. 

Mathematics Science and Technology Education, 8223(6), 1893–1918. 

https://doi.org/10.12973/eurasia.2017.01207a 

 

Brendefur, J., & Frykholm, J. (2000). Promoting Mathematical Communication in 

the Classroom: Two Preservice Teachers’ Conceptions and Practices. 

Journal of Mathematics Teacher Education, 3, 125–153. 

 

Brendefur, J., et.al. (2013). A Professional Development Program to Improve 

Math Skills Among Preschool Children in Head Start. Early Childhood 

Educ, 187–195. https://doi.org/10.1007/s10643-012-0543-8 

 

Brown, A. L., Lee, J., & Collins, D. (2014). Does Student Teaching Matter ? 

Investigating Pre-Service Teachers’ Sense of Efficacy and Preparedness. 

Teaching Education, (December 2014), 37–41. 

https://doi.org/10.1080/10476210.2014.957666 

 

Brownlee, J., Boulton-lewis, G., & Purdie, N. (2002). Core Beliefs about 

Knowing and Peripheral Beliefs about Learning : Developing an Holistic 

Conceptualisation of Epistemological Beliefs. Australian Journal of 

Educational & Developmental Psychology, 2, 1–16. 

 



Burrus, J., & Moore, R. (2016). The Incremental Validity of Beliefs and Attitudes 

for Predicting Mathematics Achievement. Learning and Individual 

Differences, 50, 246–251. https://doi.org/10.1016/j.lindif.2016.08.019 

 

Carney, M. B., et.al. (2016). Statewide Mathematics Professional Development: 

Teacher Knowledge, Self-Efficacy, and Beliefs. Educational Policy, 30(4), 

539–572. https://doi.org/10.1177/0895904814550075 

 

Chapman, O. (2015). Mathematics Teachers’ Knowledge for Teaching Problem 

Solving. LUMAT, 3(1). 

 

Cohen, L., et. al. (2007). Research Methods in Education. 

 

Creswell, J. (2015). Riset Pendidikan. Yogyakarta: Pustaka Belajar. 

 

Creswell, J. W. (2016). Research Desain. Yogyakarta: Pustaka Belajar. 

 

Dahar, R. W. (1996). Teori-Teori Belajar. Jakarta: Erlangga. 

 

Delaney, S., et.al. (2008). “Mathematical Knowledge for Teaching”: Adapting 

U.S. Measures for Use in Ireland. Journal of Mathematics Teacher 

Education, 11(3), 171–197. https://doi.org/10.1007/s10857-008-9072-1 

 

Depaepe, F., et.al. (2015). Teachers’ Content and Pedagogical Content 

Knowledge on Rational Numbers: A Comparison of Prospective Elementary 

and Lower Secondary School Teachers. Teaching and Teacher Education, 

47, 82–92. https://doi.org/10.1016/j.tate.2014.12.009 

 

Diezmann, C. M., & Watters, J. J. (2014). The Knowledge Base of Subject Matter 

Experts in Teaching: a Case Study of a Professional Scientist as a Beginning 

Teacher. International Journal of Science and Mathematics Education, 

(May). 

 

Dochy, F., et.al. (2003). Effects of Problem-Based Learning : A Meta- Analysis. 

Learning and Instruction Journal, 13, 533–568. 

https://doi.org/10.1016/S0959-4752(02)00025-7 

 

Emenaker, C. (1996). A Problem-Solving Based Mathematics Course and. School 

Science and Mathematics, 96(February). 

 

Ernest. (1989a). Impact of Beliefs on the Teaching of Mathematics. In 

Mathematics Teaching;The State of The ARt (pp. 249–254). 

 

Ernest, P. (1989b). of the Mathematics Teacher : a model The Knowledge , 

Beliefs and Attitudes of the Mathematics Teacher : a model, (June 2012), 37–

41. 



 

Even, R. (1993). Subject-Matter Knowledge and Pedagogical Content 

Knowledge : Prospective Secondary Teachers and the Function Concept. 

Journal for Research in Mathematics Education, 24(2), 94–116. 

https://doi.org/10.2307/749215 

 

Evens, M., Elen, J., & Depaepe, F. (2015). Developing Pedagogical Content 

Knowledge : Lessons Learned from Intervention Studies. Educational 

Research International, 2015(1). 

 

Frykholm, J. A. (1999). The impact of reform: Challenges for mathematics 

teacher preparation. Journal of Mathematics Teacher Education, 2, 79–105. 

https://doi.org/10.1023/A:1009904604728 

 

Gess-Newsome, J., et. al. (2016). Teacher Pedagogical Content Knowledge, 

Practice, and Student Achievement†. International Journal of Science 

Education, 1–20. https://doi.org/10.1080/09500693.2016.1265158 

 

Gómez-chacón, I. M., et.al. (2014). The Dual Processes Hypothesis in 

Mathematics Performance : Beliefs, Cognitive Reflection, Working Memory 

and Reasoning. Learning and Individual Differences, 29, 67–73. 

https://doi.org/10.1016/j.lindif.2013.10.001 

 

Goodnough, K. (2007). Teaching in Higher Education Enhancing pedagogical 

content knowledge through self-study : an exploration of problem-based 

learning. Teaching in Higher Education, (October 2014), 37–41. 

https://doi.org/10.1080/13562510600680715 

Grossman, P.L., Wilson, S.M, & Shulman, L. S. (1898). Teacher of 

Subtance:Subject Matter Knowledge for Teaching: Knowledge Base for 

Beginning Teacher. Profesorado, Revista de Curriculum Y Formacion Del 

Profesorado, 9. 

 

Grossman, P. (1990). The making of a teacher. New York: Teachers College 

Press. 

 

Haciomeroglu, G. (2006). Prospective Secondary Teachers’ Subject Matter 

Knowledge and Pedagogical Content Knowledge of the Concept of Function. 

Florida State University. 

 

Hill, H.C., Rowan, and Ball, D. (2016). Effect of Teacher’s Mathematical 

Knowledge for Teaching on Student Achievement. American Educational 

Reseach Journal, 42. 

 

Hill, H. C., et. al. (2008). Mathematical Knowledge for Teaching and the 

Mathematical Quality of Instruction : An Exploratory Study. Cognition and 

Instruction, 26, 430–511. https://doi.org/10.1080/07370000802177235 



 

Hill, H. C., Rowan, B., & Ball, D. L. (2005). Effects of Teachers’ Mathematical 

Knowledge for Teaching on Student Achievement. American Educational 

Education Research Journal, 42(2), 371–406. 

https://doi.org/10.3102/00028312042002371 

 

Hmelo-Silver, C. E. (2004). Problem-Based Learning: What and How Do 

Students Learn? Educational Physocology Review, 16(3), 235–267. 

https://doi.org/10.1023/B:EDPR.0000034022.16470.f3 

 

Hoogland, K., et. al. (2018). Word Problems Versus Image-Rich Problems: an 

Analysis of Effects of Task Characteristics on Students’ Performance on 

Contextual Mathematics Problems. Research in Mathematics Education, 

20(1), 37–52. https://doi.org/10.1080/14794802.2017.1413414 

 

Hoover, M., et. al. (2016). Making Progress on Mathematical Knowledge for 

Teaching. TME, 13(1), 52–70. 

 

Hu, B. Y., et. al. (2017). Chinese Preschool Teachers’ Knowledge and Practice of 

Teacher-Child Interactions: The Mediating Role of Teachers’ Beliefs About 

Children. Teaching and Teacher Education, 63, 137–147. 

https://doi.org/10.1016/j.tate.2016.12.014 

 

Ibeawuchi, E. O. (2010). The Role of Pedagogical Content Knowledge in The 

Learning of Quadratic Function. South Africa. 

 

Jairaman, K., Zamri, S. N. A. S., & Rahim, S. S. A. (2016). Pre-Service 

Mathematics Teacher’s Subject Matter Knowledge Of The Mode As A 

Measure of Central Tendency. JMalasyian Online Journal of Educational 

Sciences, 4(3), 1–11. 

 

Joyce, B., & Weil, M. (1986). Model of Teaching (Third Edition). New Jersey. 

Prentice-Hall. Inc. 

 

Kleickmann, T., et. al. (2015). Content Knowledge and Pedagogical Content 

Knowledge in Taiwanese and German Mathematics Teachers. Teaching and 

Teacher Education, 46, 115–126. https://doi.org/10.1016/j.tate.2014.11.004 

 

Kwong, C. W., et. al. (2007). Development of Mathematics Pedagogical Content 

Knowledge in Student Teachers. The Mathematics Educator, 10(2), 27–54. 

 

Laforce, M., & Noble, E. (2017). Problem-Based Learning (PBL) and Student 

Interest in STEM Careers : The Roles of Motivation and Ability Beliefs. 

Education Science, 7. https://doi.org/10.3390/educsci7040092 

 

Lannin, J. K., et. al. (2013). The development of beginning mathematics teacher 



pedagogical content knowledge. Journal Math Teacher Education. 

https://doi.org/10.1007/s10857-013-9244-5 

 

Lazarides, R., & Watt, H. M. G. (2015). Girls’ and Boys’ Perceived Mathematics 

Teacher Beliefs, Classroom Learning Environments and Mathematical 

Career Intentions. Contemporary Educational Psychology, 41, 51–61. 

https://doi.org/10.1016/j.cedpsych.2014.11.005 

 

Li, Y., & Smith, D. (2007). Prospective Middle Teachers’ Knowledge in 

Mathematics and Pedagogy for Teaching-The case of Fraction Division, 3, 

185–192. 

 

Margiyono, I., & Mampouw, H. L. (2011). Deskripsi Pedagogical Content 

Knowledge Guru Pada Bahasan Tentang Bilangan Rasional. Yogyakarta: 

Department of Mathematics Education, Yogyakarta State University. 

 

Marks, R. (1990). Pedagogical content knowledge: From a mathematical case to a 

modified conception. Journal of Teacher Education, 41, 3–11. 

 

Nilsson, P. (2014). When Teaching Makes a Difference : Developing Science 

Teachers’ Pedagogical Content Knowledge Through Learning Study. 

International Journal of Science, (October), 37–41. 

https://doi.org/10.1080/09500693.2013.879621 

 

Nolan, B., Dempsey, M., & Lovatt, J. (2015). Developing Mathematical 

Knowledge for Teaching (MKT) for pre-service teachers: a study of 

students’ developing thinking in relation to the tea ching of mathematics. In 

Proceedings of the British Society for Research into Learning Mathematics 

(Vol. 35, pp. 54–59). 

 

 

Norton, S. (2018). Middle School Pre- Service Teachers ’ Mathematics Content 

Knowledge and Mathematical Pedagogy Content Knowledge : Assessing and 

Relating. Making Waves, Opening Spaces (Proceedings of the 41st Annual 

Conference of the Mathematics Education Research Group of Australasia), 

599–606. 

 

Padmavathy, R. D. (2013). Effectiveness of Problem Based Learning In 

Mathematics. International Multidisciplinary E-Journal, 2(I), 45–51. 

 

Paily, M. U. (2013). Creating Constructivist Learning Environment : Role of “ 

Web 2 . 0 ” Technology, 9(1), 2013. 

 

Paolucci, C. (2015). Changing Perspectives: Examining the Potential for 

Advanced Mathematical Studies to Influence Pre-Service Teachers’ Beliefs 

About Mathematics. Teaching and Teacher Education, 49, 97–107. 



https://doi.org/10.1016/j.tate.2015.03.002 

 

Patricia F. et. al. (2014). The Relationship Between Teachers’ Mathematical 

Content and Pedagogical Knowledge, Teachers’ Perceptions, and Student 

Achievement. Journal for Research in Mathematics Education, 45(4), 419. 

https://doi.org/10.5951/jresematheduc.45.4.0419 

 

Phelps, G., & Howell, H. (2016). Assessing Mathematical Knowledge for 

Teaching: The Role of Teaching Context. The Mathematics Enthusiast, 

13(1), 52–70. 

 

Philipp, R. a. (2007). Mathematics teachers’ beliefs and affect. Second Handbook 

of Research on Mathematics Teaching and Learning, 257–315. 

 

Pino-Fan, L. R., Assis, A., & Castro, W. F. (2015). Towards a Methodology for 

the Characterization of Teachers’ Didactic-Mathematical Knowledge. 

Eurasia Journal of Mathematics, Science and Technology Education, 11(6), 

1429–1456. https://doi.org/10.12973/eurasia.2015.1403a 

 

Polly, D., et. al. (2013). The Association between Teachers’ Beliefs , Enacted 

Practices , and Student Learning in Mathematics. The Mathematics Educator, 

22(2), 11–30. 

 

Polya, G. (1973). How to Solve It. A New Aspect of Mathematical Method. New 

Jersey: Princeton University Press. 

 

Powell, A. B. (2019). Mathematical Modeling and Teachers’ Formation : a 

Discussion on Mathematical Knowledge for Teaching. Revista de Educação 

Matemática, (January). 

https://doi.org/10.25090/remat25269062v16n212019p5a17 

 

Schoenfeld, A. H., & Kilpatrick, J. (2008). Towards a theory of proficiency in 

teaching mathematicals. Sense Publisher. Rotterdam. 

Shuilleabhain, A. N. (2016). Deveoping Mathematics Teachers’ Pedagogical 

Content Knowledge in Lesson Study. International Journal for Lesson and 

Learning Studies, 5(3), 212–226. 

https://doi.org/10.1108/02656710210415703 

 

Shulman, L. S. (1986). Knowledge and Teaching: Foundations of The New 

Reform. Harvard Educational Review, 57. 

 

Sibuyi, C. D. (2012). Effective Teacher’ Pedagogical Content Knowledge In 

Teaching Quadratic Functions In Mathematics. Pretoria. 

 

Simone, C. De. (2008). Problem ‐ Based Learning : a framework for prospective 

teachers’ pedagogical problem solving. Teacher Development, (August 



2014), 37–41. https://doi.org/10.1080/13664530802259206 

 

Şimşek, N., & Boz, N. (2016). Analysis of Pedagogical Content Knowledge 

Studies in the Context of Mathematics Education in Turkey: A Meta-

Synthesis Study. Kuram ve Uygulamada Egitim Bilimleri Educational 

Science: Teory&Practice, 16(3), 799–826. 

https://doi.org/10.12738/estp.2016.3.0382 

 

Siswono, T. Y. E., et. al. (2017). Primary School Teachers’ Beliefs and 

Knowledge About Mathematical Problem-Solving and Their Performance in 

a Problem-Solving Task. World Transactions on Engineering and 

Technology Education, 15(2). 

 

Sitorus, J., & Masrayati. (2016). Students, Creative Thinking Process Stages: 

Implementation of Realistic Mathematics Education. Thinking Skills and 

Creativity, 22, 111–120. https://doi.org/10.1016/j.tsc.2016.09.007 

 

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. 

 

Speer, N. M., King, K. D., & Howell, H. (2014). Definitions of Mathematical 

Knowledge for Teaching : Using These Constructs in Research on Secondary 

and College Mathematics Teachers. Journal MathTeacher Education. 

https://doi.org/10.1007/s10857-014-9277-4 

 

Stankov, L., & Lee, J. (2016). Self-beliefs: Strong correlates of mathematics 

achievement and intelligence. Intelligence. 

https://doi.org/10.1016/j.intell.2016.12.001 

 

Stein, M. K., et. al. (2015). Orchestrating Productive Mathematical Discussions : 

Five Practices for Helping Teachers Move Beyond Show and Tell. 

Mathematical Thinking and Learning, 10 (January 2015), 37–41. 

https://doi.org/10.1080/10986060802229675 

 

Stohlmann, M., et. al. (2014). Changing Pre-service Elementary Teachers â€
TM

 

Beliefs about Mathematical Knowledge. Mathematics Teacher Education 

and Development, 16, 4–24. 

 

Stylianides, L. N. S. G. J. (2013). Impacting Prospective Teachers ’ Beliefs About 

Mathematics. ZDM Mathematics Education, 45, 393–407. 

https://doi.org/10.1007/s11858-012-0461-7 

 

Sullivan, P., et. al. (2016). Exploring a Structure for Mathematics Lessons that 

Initiate Learning by Activating Cognition on Challenging Tasks. Journal of 

Mathematical Behavior, 41, 159–170. 



https://doi.org/10.1016/j.jmathb.2015.12.002 

 

Sumintono, B., & Widhiarso, W. (2014). Aplikasi Model Rasch untuk Penelitian 

Ilmu-Ilmu Sosial. (B. Trim, Ed.). Trim Komunikata Publishing House. 

 

Suparno, P. (2013). Miskonsepsi & Perubahan Konsep dalam Pendidikan Fisika. 

Jakarta: Gramedia Widiasarana. 

 

Tan, O. (2009). Problem Based Learning and Creativity. (L. M. Ang, Ed.). 

Singapore: Cengage Learning Asia. 

 

Tekin-sitrava, R., & Isiksal-bostan, M. (2017). The Nature of Middle School 

Mathematics Teachers’ Subject Matter Knowledge : The Case of Volume of 

Prisms The Nature of Middle School Mathematics Teachers’ Subject. 

International Journal of Educational Sciences ISSN: 1122. 

https://doi.org/10.1080/09751122.2016.11890409 

 

Ünlü, M., & Aktaş, G. S. (2013). Beliefs’ of Pre-service Elementary Mathematics 

Teachers’ and Mathematics Department Students’ about Mathematics. 

Procedia-Social and Behavioral Sciences, 93 (1997), 742–746. 

https://doi.org/10.1016/j.sbspro.2013.09.273 

 

Venkat, H., & Spaull, N. (2015). What do We Know About Primary Teachers’ 

Mathematical Content Knowledge in South Africa ? An Analysis of 

SACMEQ 2007. International Journal of Educational Development, 41, 

121–130. https://doi.org/10.1016/j.ijedudev.2015.02.002 

 

Vygotsky. (1978). Mind in Society (The Development of Higher Psychological 

Processes). London: Harvard University Press. 

 

Widodo, A. (2005). Tahapan Pembelajaran yang Konstruktivis : Bagaimanakah 

Pembelajaran Sains di Sekolah ? disajikan dalam seminar pendidikan IPA. 

Bandung. 

 

Wilkie, K. J. (2013). Upper Primary School Teachers’ Mathematical Knowledge 

for Teaching Functional Thinking in Algebra. Journal Math Teacher 

Education. https://doi.org/10.1007/s10857-013-9251-6 

 

Wilson, S. (2016). Developing Mathematical Content Knowledge for Teaching : 

One Pre-Service Teacher and her Planning. Opening up Mathematics 

Education Research (Proceedings of the 39th Annual Conference of the 

Mathematics Education Research Group of Australasia), 624–631. 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


