
References 

239 | P a g e  
 

References 
 

Akınoğlu, O., & Tandoğan, R. Ö. (2007). Active Learning in 

Science Education on Students’ Academic Achievement, Attitude and 

Concept Learning. Eurasia Journal of Mathematics, Science & 

Technology Education, 3(1), 71-81.  

Alwis, W. A. M., & O'Grady, G. (2002). One day-one problem at 

Republic Polytechnic. Paper presented at the 4th Asia-Pacific 

Conference on PBL, Hatyai, Thailand  

Barrows, H. S. (1988). The tutorial process. Springfield, Illinois 

Southern Illinois University School of Medicine. 

Barrows, H. S., & Tamblyn, R. M. (1980) Problem-based 

learning, an approach to medical education B2 - Problem-based 

learning, an approach to medical education. New York: Springer. 

Belland, B., Glazewski, K., & Richardson, J. (2008). A 

scaffolding framework to support the construction of evidence-based 

arguments among middle school students. Educational Technology 

Research & Development, 56(4), 401-422. 

Belland, B., Glazewski, K., & Richardson, J. (2008). A 

scaffolding framework to support the construction of evidence-based 



References 

240 | P a g e  
 

arguments among middle school students. Educational Technology 

Research & Development, 56(4), 401-422. 

Brush, T. A., & Saye, J. W. (2002). A Summary of Research 

Exploring Hard and Soft Scaffolding for Teachers and Students Using 

a Multimedia Supported Learning Environment. The Journal of 

Interactive Online Learning, 1(2), 1-12. 

Chng, E., Yew, E., & Schmidt, H. (2011). Effects of tutor-related 

behaviours on the process of problem-based learning. Advances in 

Health Sciences Education, 1-13. 

Cho, K., & Jonassen, D. (2002). The effects of argumentation 

scaffolds on argumentation and problem solving. Educational 

Technology Research and Development 50(3), 5-22. 

Choo, S. S. Y., Rotgans, J. I., Yew, E. H. J., & Schmidt, H. G. 

(2011). Effect of worksheet scaffolds on student learning in problem-

based learning. Advances in Health Sciences Education, 1-12. 

Clark, K. F., & Graves, M. F. (2005). Scaffolding Students' 

Comprehension of Text. Reading Teacher, 58(6), 570-580.  

Coles, C. R. (1985). Differences between conventional and 

problem: based curricula in their students' approaches to studying. 

Medical Education, 19(4), 308-309. 



References 

241 | P a g e  
 

Collins, A. M., & Quillian, M. R. (1969). Retrieval time from 

semantic memory. Journal of Verbal Learning and Verbal Behavior, 8, 

240-247. 

Collins, A., Brown, J. S., & Newman, S. E. (Eds.). (1989). 

Cognitive apprenticeship: Teaching the crafts of reading, writing, and 

mathematics. Hillsdale NJ: Erlbaum. 

Davis, M. H., & Harden, R. M. (1999). AMEE Medical Education 

Guide No. 15: Problem-based learning: a practical guide. Medical 

Teacher, 21(2), 130-140. 

De Corte, E. (2000). Marrying theory building and the 

improvement of school practice: A permanent challenge for 

instructional psychology. Learning and Instruction, 10, 249-266. 

Deci, E. L., Vallerand, R. J., Pelletier, L. G., & Ryan, R. M. (1991). 

Motivation and education: The selfdetermination perspective. 

Educational Psychologist, 26(3-4), 325–346.  

Dochy, F., Segers, M., & Buehl, M. M. (1999). The relation 

between assessment practices and outcomes of studies: The case of 

research on prior knowledge. Review of Educational Research, 69, 

145–186. 



References 

242 | P a g e  
 

Dochy, F., Segers, M., Van den Bossch, P., & Struyven, K. 

(2005). Students' perceptions of a problem-based learning 

environment. Learning environments research, 8, 41-66. 

Dolmans, D. H. J. M., & Schmidt, H. G. (2006). What Do We 

Know about Cognitive and Motivational Effects of Small Group 

Tutorials in Problem-Based Learning? Advances in Health Sciences 

Education, 11(4), 321-336. 

Ertmer, P. A., & Glazewski, K. D. (2005). Scaffolding Teachers' 

Efforts to Implement Problem-Based Learning. International Journal 

of Learning, 12(4), 319-328. 

Ertmer, P. A., & Simons, K. D. (2006). Jumping the PBL 

Implementation Hurdle: Supporting the Efforts of K–12 Teachers. 

Interdisciplinary Journal of Problem-based Learning, 1(1), 40-54. 

Gijselaers, W. H., & Schmidt, H. G. (1990). The development 

and evaluation of a causal model of problem-based learning. In H. G. S. 

Z. Norman, & E. Ezzat (Ed.), Innovation in medical education: An 

evaluation of its present status (pp. 95-113). New York: Springer. 

Glaser, R., & Bassok, M. (1989). Learning theory and the study 

of instruction. Annual Review of Psychology, 40, 631-666. 



References 

243 | P a g e  
 

Greening, T. (1998). Scaffolding for success in Problem-Based 

Learning. Medical Education Online, 3(4), 1-15. 

Hallinger, P. (2005). Integrating learning technology and 

problem-based learning: A framework and case study. Paper presented 

at the annual meeting of the American Educational Research 

Association.  

Hamdy, H. (2008). The fuzzy world of problem based learning. 

Medical Teacher, 30(8), 739-741. 

Hmelo-Silver , C. E., & Barrows, H. S. (2006). Goals and 

Strategies of a Problem-based Learning Facilitator. Interdisciplinary 

Journal of Problem-based Learning, 1(1), 21-39.  

Hmelo-Silver, C. E. (1998). Problem-Based Learning: Effects 

on the Early Acquisition of Cognitive Skill in Medicine. Journal of the 

Learning Sciences, 7(2), 173-208. 

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

and How Do Students Learn? Educational Psychology Review, 16(3), 

235-266. 

Hmelo-Silver, C. E. (2009). Whare do we know about Problem-

based learning?: Current status and future prospects. Paper presented 



References 

244 | P a g e  
 

at the 2nd International PBL Symposium 2009, Republic Polytechnic, 

Singapore. 

Hmelo-Silver, C. E. (2009). Whare do we know about Problem-

based learning?: Current status and future prospects. Paper presented 

at the 2nd International PBL Symposium 2009, Republic Polytechnic, 

Singapore. 

Hmelo-Silver, C. E., & Barrows, H. S. (2008). Facilitating 

Collaborative Knowledge Building. Cognition and Instruction, 26(1), 

48-94.  

Hmelo-Silver, C. E., Duncan, R. G., & Chinn, C. A. (2007). 

Scaffolding and Achievement in Problem-Based and Inquiry Learning: 

A Response to Kirschner, Sweller, and Clark (2006). Educational 

Psychologist, 42(2), 99-107.  

Hmelo-Silver., C. E. (1998). Problem-Based Learning: Effects 

on the Early Acquisition of Cognitive Skill in Medicine. Journal of the 

Learning Sciences, 7(2), 173-208. 

Hmelo-Silver., C. E. (2009). Whare do we know about Problem-

based learning?: Current status and future prospects. Paper presented 

at the 2nd International PBL Symposium 2009, Republic Polytechnic, 

Singapore. 



References 

245 | P a g e  
 

Hmelo-Silver., C. E., & Barrows, H. S. (2006). Goals and 

Strategies of a Problem-based Learning Facilitator. Interdisciplinary 

Journal of Problem-based Learning, 1(1), 21-39. 

Hmelo-Silver., C. E., & Barrows, H. S. (2008). Facilitating 

Collaborative Knowledge Building. Cognition and Instruction, 26(1), 

48-94.  

Hmelo-Silver., C. E., Duncan, R. G., & Chinn, C. A. (2007). 

Scaffolding and Achievement in Problem-Based and Inquiry Learning: 

A Response to Kirschner, Sweller, and Clark (2006). Educational 

Psychologist, 42(2), 99-107. 

Hoffman, B., & Ritchie, D. (1997). Using multimedia to 

overcome the problems with problem based learning. Instructional 

Science, 25, 97–115. 

Hung, W. (2011). Theory to reality: a few issues in 

implementing problem-based learning. Educational Technology 

Research and Development, 1-24. doi: 10.1007/s11423-011-9198-1 

Johnson, M. C., & Malinowski, J. C. (2001). Navigating the 

Active Learning Swamp: Creating an Inviting Environment for 

Learning. Journal of College Science Teaching, 31(3), 172-177.  



References 

246 | P a g e  
 

Khoo, H. E. (2003). Implementation of problem-based 

learning in Asian medical schools and students' perceptions of their 

experience. Medical Education, 37(5), 401-409. 

Kirschner, P. A., Sweller, J., & Clark, R. E. (2006). Why Minimal 

Guidance during Instruction Does Not Work: An Analysis of the 

Failure of Constructivist, Discovery, Problem-Based, Experiential, and 

Inquiry-Based Teaching. Educational Psychologist, 41(2), 75-86. 

Land, S., & Hannafin, M. (1997). Patterns of understanding 

with open-ended learning environments: A qualitative study. 

Educational Technology Research and Development, 45(2), 47-73. 

Lohfeld, L., Alanneville, Norman. G. (2005). PBL in 

Undergraduate Medical Education: A Qualitative Study of the Views 

of Canadian Residents. Advances in Health Sciences Education 10, 189 

–214. 

Maudsley, G. (1999). Roles and responsibilities of the 

problem based learning tutor in the undergraduate medical 

curriculum. BMJ, 318(7184), 657-661. 

Merriënboer, J. J. G. v. (1997). Training complex cognitive skills: 

a Four-Component Instructional Design model for technical training. 

Englewood Cliffs, NJ: Educational Technology. 



References 

247 | P a g e  
 

Newble, D. I., & Clarke, R. M. (1986). The approaches to 

learning of students in a traditional and in an innovative problem-

based medical school. Medical Education, 20(4), 267-273. 

Norman, G. R., & Schmidt, H. G. (1992). The Psychological 

Basis of Problem-Based Learning: A Review of the Evidence. 

Academic Medicine, 67(9), 557-565. 

Puntambekar, S., & Hubscher, R. (2005). Tools for Scaffolding 

Students in a Complex Learning Environment: What Have We Gained 

and What Have We Missed? Educational Psychologist, 40(1), 1 - 12.  

Quintana, C., Reiser, B. D., Krajcik, J., Fretz, E., & Duncan, R. 

(2004). A scaffolding design framework for software to support 

science inquiry. Journal of the Learning Sciences, 13, 337-386. 

Ramamurthy, S. D., Deen J, & Bhattacharya, S. (2004). 

Shigellosis : challenges & management issues. Indian J Med Res, 

120(5), 454-462. 

Roehler, L., & Cantlon, D. (1997). Scaffolding: A powerful tool 

in social constructivist classrooms. In M. P. K. Hogan (Ed.), Scaffolding 

Student Learning: Instructional Approaches and Issues (pp. 6-42). 

Cambridge, Massacheusets: Brookline Books. 



References 

248 | P a g e  
 

Rotgans, J. I., & Schmidt, H. G. (2010a). The role of teachers in 

facilitating situational interest in an active-learning classroom. 

Teaching and Teacher Education. 

Rotgans, J. I., & Schmidt, H. G. (2011). Situational interest and 

academic achievement in the active-learning classroom. Learning and 

Instruction, 21(1), 58-67. doi: 10.1016/j.learninstruc.2009.11.001 

Rotgans, J. I., & Schmidt, H. G. (2011). The role of teachers in 

facilitating situational interest in an active-learning classroom. 

Teaching and Teacher Education, 27(1), 37-42. 

Rumelhart, D. & Norman, D. (1978). Accretion, tuning and 

restructuring: Three modes of learning. In. J.W. Cotton & R. Klatzky 

(eds.), Semantic Factors in Cognition. Hillsdale, NJ: Erlbaum.  

Saris, W. E. & Stronkhorst, L. H. (1984). Causal modeling in 

nonexperimental research. Amsterdam: Sociomettic Research 

Foundation. 

Savey, J. R., & Duffy, T. M. (1996). Problem based learning: An 

instructional model and its constructivist framework. In B. G.W (Ed.), 

Constructivist learning environments: case studies in instructional 

design (pp. 139 - 146). Englewood Cliffs, New Jersey: Educational 

Technology Publications  



References 

249 | P a g e  
 

Saye, J. W., & Brush, T. (2002). Scaffolding Critical Reasoning 

about History and Social Issues in Multimedia-Supported Learning 

Environments. Educational Technology Research and Development, 

50(3), 77-96. 

Saye, J. W., & Brush, T. (2004). Scaffolding Problem-Based 

Teaching in a Traditional Social Studies Classroom. Theory and 

Research in Social Education, 32(3), 349-378. 

Schmidt, H. G. (1983). Problem-based learning: Rationale and 

description. Medical Education, 17(1), 11-16.  

Schmidt, H. G. (1993). Foundations of problem-based learning: 

some explanatory notes. Medical Education, 27, 422-432. 

Schmidt, H. G., & Moust, J. H. (1995). What makes a tutor 

effective? A structural-equations modeling approach to learning in 

problem-based curricula. Academic Medicine, 70(8), 708-714. 

Schmidt, H. G., & Moust, J. H. C. (2000). Factors affecting 

small-group tutorial learning:A review of research In D. H. Evensen & 

C. E. Hmelo (Eds.), Problem-Based Learning: A Research Perspective on 

Learning Interactions. (pp. 19-52). Mahwah, NJ: Lawrence Erlbaum. 

Schmidt, H. G., Loyens, S. M. M., Van Gog, T., & Paas, F. (2007). 

Problem-Based Learning Is Compatible with Human Cognitive 



References 

250 | P a g e  
 

Architecture: Commentary on Kirschner, Sweller, and Clark (2006). 

Educational Psychologist, 42(2), 91-97. 

Schmidt, H. G., Rotgans, J. I., & Yew, E. H. J. (2011). The 

process of problem-based learning: what works and why. Medical 

Education, 45(8), 792-806. 

Schmidt, H. G., van der Molen, H. T., te Winkel, W. W. R., & 

Wijnen, W. H. F. W. (2009). Constructivist, problem-based, learning 

does work: A meta-analysis of curricular comparisons involving a 

single medical school. . Educational Psychologist, 44(4), 227–249. 

Simons, K. D., Klein, J. D., & Brush, T. R. (2004). Instructional 

strategies utilized during the implementation of a hypermedia, 

problem-based learning environment: A case study. Journal of 

Interactive Learning Research, 15, 213-233. 

Simons, K., & Klein, J. (2007). The Impact of Scaffolding and 

Student Achievement Levels in a Problem-based Learning 

Environment. Instructional Science, 35(1), 41-72. 

Su, Y., & Klein, J. (2010). Using Scaffolds in Problem-based 

Hypermedia. Journal of Educational Multimedia and Hypermedia, 

19(3), 221-241. 



References 

251 | P a g e  
 

Taylor, D., & Miflin, B. (2008). Problem-based learning: 

Where are we now? Medical Teacher, 30(8), 742-763. 

Verenikina, I. (2008). Scaffolding and learning: its role in 

nurturing new learners. In P. Kell, W. Vialle, D. Konza & G. Vogl (Eds.), 

Learning and the learner: exploring learning for new times. University 

of Wollongong. 

Vygotsky, L. S. (1978). Mind and society: The development of 

higher mental processes. Cambridge, MA: Harvard University Press. 

Will, A. M. (1997). Group learning in workshops. Eurasia 

Journal of Mathematics, Science and Technology Education, 5(2), 153 - 

164. 

Woods, D. R. (1994). Problem-based Learning: how to gain the 

most from PBL. Canada: Waterdown. 

Yee, H. Y., Radhakrishnan, A., & Ponnudurai, G. (2006). 

Improving PBLs in the International Medical University: defining the 

‘good’ PBL facilitator. Medical Teacher, 28(6), 558-560. 

Yew, E. H. J., & Schmidt, H. G. (2011). Is learning in problem-

based learning cumulative? Advances in Health Sciences Education, 

10.1007/s10459-010-9267-y. 



References 

252 | P a g e  
 

Zumbach, J., Kumpf, D., & Koch, S. (2004). Using multimedia to 

enhance problem-based learning in elementary school. Inform. 

Technol. Child. Educ. Annu., 16, 25-37.  



Appendix 

253 | P a g e  
 

Appendix 
 

Example of question included in the worksheet (From the 

Immunology curriculum, Republic Polytechnic, 2009 – 2010) 

In the previous problems, we have learnt about the structure and 
function of various antibodies. One important function of some 
classes of antibody is to activate the complement system. The 
complement system consists of a cascade of proteins, which 
eventually leads to lysis of the foreign invader. One of the functions of 
complement is to aid in opsonisation of foreign invaders, together 
with antibodies. 
 
a. What does the term ‘opsonisation’ mean? 

 
b. Other than opsonisation and complement, there is also another 

approach that antibodies use to participate in host defense, 
which is neutralization. Using the table below, compare and 
contrast the three different approaches. 

 
 Opsonisation Complement Neutralization 

Similarities    

Differences    

 
c. As mentioned earlier, one of the functions of complement is to aid 

in opsonisation of foreign invaders (e.g. bacteria). The mind map 
below shows the various biological functions of complement. Fill 
in the blanks. 
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