
  

 200  

REFERENCES 
 
 Abd-El-Khalick, F., Bell, R., L., & Lederman, N., G. (1998). The nature of science 
and instructional practice: Making the unnatural natural. International Journal of Science 
Education, 82, 417-436. 
  
 Andresen, L., Barrett, E., Powell, J., & Wieneke, C. (1985). Planning and monitoring 
courses: University teachers reflect on their teaching. Instructional Science, 13, 305-328. 
 
 Baldwin, J. T. (1995). Three mathematical cultures. In N. D. Fisher, H. B. Keynes, & 
P. D. Wagreich (Eds.), CBMS Issues in Mathematics Education (pp. 17-30). Providence, 
RI: American Mathematical Society. 
 
 Ball, J. B. (1989). Approaches to enhancement of tertiary teaching. Higher Education 
Research and Development, 8, 7-27. 
 
 Bango, E., & Eylon, B. (1997). From problem solving to knowledge structure: An 
example from the domain of electromagnetism. American Journal of Physics, 65, 726-
736. 
 
 Bango, E., Eylon, B., & Ganiel, U. (2000). From fragmented knowledge to a 
knowledge structure: Linking the domains of mechanics and electromagnetism. Physics 
Education Research, Supplement to American Journal of Physics, 68, S16-S26. 
 
 Barr, R. B., & Tagg, J. (1995). From teaching to learning: A new paradigm for 
undergraduate education. In K. A. Feldman & M. B. Paulsen (Eds.), Teaching and 
learning in the college classroom (2nd ed.) (pp. 697-710). Needham Heights, MA: Simon 
& Schuster Custom Publishing. 
 
 Bell, R. L., Lederman, N. G., & Abd-El-Khalick, F. (2000). Developing and acting 
upon one’s conception of the nature of science: A follow-up study. Journal of Research in 
Science Teaching, 37, 563-581. 
 
 Beijaard, D., & Verloop, N. (1996). Assessing teachers’ practical knowledge. Studies 
in Educational Evaluation, 22, 275-286. 
 
 Bereiter, C. (1985). Towards a solution of the learning paradox. Review of 
Educational Research, 55, 201-226. 
 
 Bereiter, C., & Scardamalie, M. (1992).  Cognition and Curriculum.  In P. W. Jackson 
(Ed.), Handbook of Research on Curriculum (pp. 517-542).  New York, MacMillan. 
 
 Berliner, D. C. (1986). In pursuit of the expert pedagogue. Educational Researcher, 
15, (7), 5-13. 



  

 201  

 
 Berliner, D. C. (1987). Ways of thinking about students and classrooms by more and 
less experienced teachers. In J. Calderhead (Ed.), Exploring Teachers’ Thinking (pp. 60-
83). London, Great Britain: Cassell Educational Limited. 
 
 Berliner, D. D. (1988). Implications of studies on expertise in pedagogy for teacher 
education and evaluation. In J. Pfleiderer (Ed.), New directions for teacher assessment 
(Proceedings of the 1988 ETS Invitational Conference), (pp. 39-68). Princeton, NJ: 
Educational Testing Service. 
 
 Beyerbach, B. A. (1988). Developing a technical vocabulary on teacher planning: 
preservice teachers’ concept maps. Teaching and Teacher Education, 4 (4), 339-347. 
 
 Boice, R. (1995). New faculty as teachers. In K. A. Feldman & M. B. Paulsen (Eds.), 
Teaching and learning in the college classroom (2nd ed.) (pp. 241-255). Needham 
Heights, MA: Simon & Schuster Custom Publishing. 
 
 Bowden, J. A. (1995). Phenomenographic research: Some methodological issues. 
Nordisk Pedagogik, 15 (3), 144-155. 
 
 Bowden, J., Dall’Alba, G., Martin, E., Laurillard, D., Marton, F., Masters, G., 
Ramsden, P., Stephanou, A., & Walsh, E. (1992). Displacement, velocity, and frames of 
reference: Phenomenographic studies of students’ understanding and some implications 
for teaching and assessment. American Journal of Physics, 60 (3), 262-269. 
 
 Brickhouse, N. W. (1990). Teachers’ beliefs about the nature of science and their 
relationship to classroom practice. Journal of Teacher Education, 41 (3), 53-62. 
 
 Briscoe, C. (1991). The dynamic interactions among beliefs, role metaphors, and 
teaching practices: A case study of teacher change. Science Education, 75 (2), 185-199. 
 
 Brophy, J., & Good, T. (1974). Teacher-student relationships: Causes and 
consequences. New York: Holt, Rinehart and Winston. 
 
 Brophy, J., & Good, T. (1986). Teacher behavior and student achievement.  In M. C. 
Wittrock (Ed.), Handbook of Research on Teaching, (3rd ed., pp. 328-375). New 
York:MacMillan. 
 
 Calderhead, J. (1987). Teaching as a professional, thinking activity. In J. Calderhead 
(Ed.), Exploring Teachers’ Thinking (pp. 1-19). Great Britain: Mackays of Chatham. 
 
 Calderhead, J. (1996). Teachers: Beliefs and knowledge. In D. C. Berliner & R. C. 
Calfee (Eds.), Handbook of Educational Psychology (pp. 709-725). New York, NY: 
Prentice Hall International. 
 



  

 202  

 Carey, S. (1986). Cognitive science and science education. American Psychologist, 
41, (10), 1123-1130. 
 
 Carter, K., & Doyle, W. (1987). Teachers’ knowledge structures and comprehension 
processes. In J. Calderhead (Ed.), Exploring Teachers’ Thinking (pp. 147-160). London, 
Great Britain: Cassell Educational Limited. 
 
 Carter, K., & Doyle, W. (1995). Preconceptions in learning to teach. The Educational 
Forum, 59, 186-195. 
 
 Chi, M. T., Feltovich, P. J., & Glaser, R. (1981). Categorizations and representations 
of physics problems by experts and novices. Cognitive Science, 5, 121-152. 
 
 Chi, M. T., & VanLehn, K. A. (1991). The content of physics self-explanations. The 
Journal of The Learning Sciences, 1, 69-105. 
 
 Chi, M. T., Lewis, M. W., Reimann, P., & Glaser, R. (1989). Self-explanations: How 
students study and use examples in learning to solve problems. Cognitive Science, 13, 
145-182. 
 
 Clark, C. M., & Peterson, P. L. (1986). Teachers thought processes. In M. Wittrock 
(Ed.), Handbook of Research on Teaching, (3rd ed., pp. 255-296). New York:MacMillan. 
 
 Clark, C. M., & Yinger, R. J. (1987). Teacher planning. In J. Calderhead (Ed.), 
Exploring Teachers’ Thinking (pp. 84-103). Great Britain: Mackays of Chatham. 
 
 Clement, J. (2000). Analysis of Clinical Interviews: Foundations and Model Viability. 
In A. Kelly & R. Lesh (Eds.), Handbook of Research Design in Mathematics and Science 
Education (pp. 547-589). Hillsdale, NJ: Erlbaum. 
 
 Cocheran, K. F. (1997). Pedagogical content knowledge: Teachers’ integration of 
subject matter, pedagogy, students, and learning environments. NARST: Research 
Matters – to the Science Teacher, No. 9702. 
 
 Collins, A., Brown, J., & Newman, S. (1989). Cognitive apprenticeship: Teaching the 
craft of reading, writing, and mathematics.  In L. B. Resnick (Ed.), Knowing, Learning, 
and Instruction: Essays in Honor of Robert Glaser (453-494).  Hillsdale, NJ: Erlbaum. 
 
 Cooney, T. J. (1985). A beginning teacher’s view of problem solving. Journal for 
Research in Mathematics Education, 16 (5), 324-336. 
 
 Cope, C., Horan, P., & Garner, M. (1997). Conceptions of an information system and 
their use in teaching about IS. Informing Science, 1 (1), 9-22. 
 



  

 203  

 Counts, M., C. (1999). A case study of a college physics professor’s pedagogical 
content knowledge. Unpublished doctoral dissertation, Georgia State University, Atlanta, 
GA. 
 
 Creswell, J. (1994). Research design: Qualitative and quantitative approaches. 
London: Sage Publications. 
 
 Cummings, K., Marx, J., Thornton, R., & Kuhl, D. (1999). Evaluating innovation in 
studio physics. Physics Education Research, Supplement to American Journal of Physics, 
67, S38-S44. 
 
 deJong, T., & Ferguson-Hessler, M. G. (1986). Cognitive structures of good and poor 
novice problem solvers in physics. Journal of Educational Psychology, 78, 279-288. 
 
 Dreyfus, H. L., & Dreyfus, S. E. (1986a). Why skills cannot be represented by rules. 
In N. E. Sharkey (Ed.), Advances in Cognitive Science-1 (pp. 315-335). West Sussex, 
England: Ellis Horwood Limited. 
 
 Dreyfus, H. L., & Dreyfus, S. E. (1986b). Five steps from novice to expert. New 
York: Free Press. 
 
 Dunkin, M. J., & Precians, R. P. (1992). Award-winning university teachers’ 
concepts of teaching. Higher Education, 24, 483-502. 
 
 Dunn, T. G., & Shriner, C. (1999). Deliberate practice in teaching: What teachers do 
for self-improvement. Teaching and Teacher Education, 15, 631-651. 
 
 Duschl, R. A., & Wright, E. (1989). A case study of high school teachers’ decision 
making models for planning and teaching science. Journal of Research in Science 
Teaching, 26, 467-501. 
 
 Ebenezer, J. V., & Fraser, D. M. (2001). First year chemical engineering students’ 
conceptions of energy in solution processes: Phenomenographic categories for common 
knowledge construction. Science Education, 85, 509-535. 
 
 Elbaz, F. (1981). The teacher’s “practical knowledge”: Report of a case study. 
Curriculum Inquiry, 11, 43-71. 
 
 Ericsson, K. A., Krampe, R. T., & Tesch-Romer, C. (1993). The role of deliberate 
practice in the acquisition of expert performance. Psychological Review, 100, 363-406. 
 
 Feiman-Nemser, S., & Buchmann, M. (1985). The first year of teacher preparation: 
Transition to pedagogical thinking? Research Series No. 156. East Lansing, MI: Institute 
for Research on Teaching, Michigan State University. 
 



  

 204  

 Fernandez-Balboa, J., & Stiehl, J. (1995). The generic nature of pedagogical content 
knowledge among college professors. Teaching & Teacher Education, 11, 293-306. 
 
 Finegold, M., & Mass, R. (1985). Differences in the process of solving physics 
problems between good problem solvers and poor problem solvers. Research in Science 
and Technology Education, 3, 59-67. 
 
 Francis, H. (1993). Advancing phenomenography: Questions of method. Nordisk 
Pedagogik, 13 (2), 68-75. 
 
 Gallagher, J. J., & Tobin, K. (1987). Teacher Management and student engagement in 
high school science. Science Teacher Education, 71 (4), 535-555. 
 
 Geddis, A., N. (1993). Transforming subject-matter knowledge: the role of 
pedagogical content knowledge in learning to reflect on teaching. International Journal of 
Science Education, 15, 673-683. 
 
 Grossman, P. L. (1988). A study in contrast: Sources of pedagogical content 
knowledge for secondary English. Unpublished doctoral dissertation, Stanford 
University, Stanford, CA. 
 
 Heller, P., & Hollabaugh, M. (1992). Teaching problem solving through cooperative 
grouping. Part 2: Designing problems and structuring groups. American Journal of 
Physics, 60, 637-645. 
 
 Heller, P., Keith, R., & Anderson, S. (1992). Teaching problem solving through 
cooperative grouping. Part 1: Groups versus individual problem solving. American 
Journal of Physics, 60, 627-636. 
 
 Hodson, D. (1993). Philosophic stance of secondary school science teachers, 
curriculum experiences, and children’s understanding of science: Some preliminary 
findings. Interchange, 24, 41-52. 
 
 Hycner, R. H. (1985). Some guidelines for the phenomenological analysis of 
interview data. Human Studies, 8, 279-303.  
 
 John, P. D. (1991). A qualitative study of British student teachers’ lesson planning 
perspectives. Journal of Education for Teaching, 17, 301-320. 
 
 Kagan, D. M. (1990). Ways of evaluating teacher cognition: Inferences concerning 
the goldilocks principle. Review of Educational Research, 60, 419-469. 
 
 Kennedy, M., Ball, D., & McDiarmid, G. (1993). A study package for examining and 
tracking changes in teachers’ knowledge. Technical Series 93-1.  East Lansing, MI: 
National Center for Research on Teacher Education, Michigan State University. 



  

 205  

 
 Knowles, J. G., & Holt-Reynolds, D. (1991). Shaping pedagogies through personal 
histories in preservice teacher education. Teachers College Record, 93 (1), 87-113. 
 
 Kwo, O. (1994). Learning to teach: Some theoretical propositions. In I. Carlgren, G. 
Handal, & S. Vaage (Eds.) Teachers’ Minds and Actions: Research on Teachers’ 
Thinking and Practice (pp 215-231). London: Falmer Press. 
 
 Lantz, O., & Kass, H. (1987). Chemistry teachers’ functional paradigms. Science 
Education, 71 (1), 117-134. 
 
 Larkin, J. H. (1979). Processing information for effective problem solving. 
Engineering Education, 70, 285-288. 
 
 Larkin, J. H. (1980). Skilled problem solving in physics: A hierarchical planning 
model. Journal of Structured Learning, 1, 271-297. 
 
 Larkin, J. H., McDermott, J., Simon, D., & Simon, H. A. (1980). Expert and novice 
performance in solving physics problems. Science, 208, 1335-1342. 
 
 Larkin, J. H., & Reif, F. (1979). Understanding and teaching problem solving in 
physics. European Journal of Science Education, 1, 191-203. 
 
 Larsson, S. (1986). Learning from experience: Teachers’ conceptions of changes in 
their professional practice. Journal of Curriculum Studies, 19 (1), 35-43. 
 
 Lederman, N., G., & Zeidler, D., L. (1987). Science teachers’ conceptions of the 
nature of science: Do they really influence teaching behavior?, Science Education, 71, 
721-734. 
 
 Lenze, L., F. (1995).  The pedagogical content knowledge of faculty relatively new to 
college teaching. Unpublished doctoral dissertation, Northwestern University, Evanston, 
IL. 
 
 Leonard, W. J., Dufrense, R. J., & Mestre, J. P. (1996). Using qualitative problem-
solving strategies to highlight the role of conceptual knowledge in solving problems. 
American Journal of Physics, 64, 1495-1503. 
 
 Lumpe, A. T., Czerniak, C. M., & Haney, J. J. (1998). Science teacher beliefs and 
intentions regarding the use of cooperative learning. School Science and Mathematics, 98 
(3), 123-135. 
 
 Maloney, D. P. (1994). Research on problem solving: Physics. In D. L. Gabel (Ed.), 
Handbook of research on science teaching and learning (pp. 327-356). New York: 
Macmillan. 



  

 206  

 
 Marks, R. (1990). Pedagogical content knowledge: From a mathematical case to a 
modified conception. Journal of Teacher Education, 41,(3), 3-11. 
 
 Martin, E. & Balla, M. (1991). Conceptions of teaching and implications for learning. 
Research and Development in Higher Education, 13, 298-304. 
 
 Martinez, M. (1998).  What is problem solving? Phi Delta Kappan, 79, 605-608. 
 
 Marton, F. (1981). Phenomenography – Describing conceptions of the world around 
us. Instructional Science, 10, 177-200. 
 
 Marton, F. (1986). Phenomenography – A research approach to investigating 
different understandings of reality. Journal of Thought, 21 (3), 28-49. 
 
 Marton, F., & Booth, S. (1997). Learning and Awareness. Mahwah, NJ: Lawrence 
Erlbaum Associates, Incorporated. 
 
 Marton, F., & Säljö, R. (1976). On qualitative differences in learning – II Outcome as 
a function of the learner’s conception of the task. The British Journal of Educational 
Psychology, 46, 115-127. 
 
 Marton, F., Fensham, P., & Chaiklin, S. (1994). A Nobel’s eye view of scientific 
intuition: Discussions with the Nobel prize-winners in physics, chemistry and medicine. 
International Journal of Science Education, 16 (4), 457-473. 
 
 McDermott, L. (1993). Guest Comment: How we teach and how students learn – A 
mismatch?.  American Journal of Physics, 61 (4), 295-298. 
 
 Menges, R. J., & Rando, W. C. (1989). What are your assumptions? Improving 
instruction by examining theories. College Teaching, 37, 54-60. 
 
 Mestre, J. P., Dufrense, R. J., Gerace, W. J., Hardiman, P. T., & Touger, J. S. (1993). 
Promoting skilled problem-solving behavior among beginning physics students. Journal 
of Research in Science Teaching, 30, 303-317. 
 
 Miles, M. B., & Huberman, A. M. (1994). Qualitative data analysis: An expanded 
sourcebook, Thousand Oaks, CA: Sage. 
 
 Mitchell, J., & Marland, P. (1989). Research on teacher thinking: The next phase. 
Teaching and  Teacher Education, 5, 115-128. 
 
 Nathan, M. J., & Keodinger, K. R. (2000). An investigation of teacher’s beliefs of 
students’ algebra development. Cognition and Instruction, 18 (2), 209-237. 
 



  

 207  

 Nespor, J. (1987). The role of beliefs in the practice of teaching. Journal of 
Curriculum Studies, 19 (4), 317-328. 
 
 Novak, J. D. (1990). Concept mapping: A useful tool for science education. Journal 
of Research in Science Teaching, 27 (10), 937-949. 
 
 Novak, J. D., & Gowin, D. B. (1984). Learning how to learn. New York: Cambridge 
University Press. 
 
 Pajares, M. F. (1992). Teachers’ beliefs and education research: Cleaning up a messy 
construct. Review of Educational Research, 63 (3), 307-332. 
 
 Posner, G., J., Strike, K., A., Hewson, P., W., & Gertzog, W., A. (1982). 
Accommodation of a scientific conception: Toward a theory of conceptual change. 
Science Education, 66, 211-227. 
 
 Prawat, R. (1999). Dewey, Peirce, and the learning paradox. American Educational 
Research Journal, 36, (1), 47-76. 
 
 Prosser, M., & Trigwell, K. (1997). Relations between perceptions of the teaching 
environment and approaches to teaching. British Journal of Educational Psychology, 67, 
25-35. 
 
 Prosser, M., & Trigwell, K. (1999). Understanding learning and teaching: The 
experience in higher education. Great Britain: St. Edmundsbury Press. 
 
 Prosser, M., Trigwell, K., & Taylor, P. (1994). A phenomenographic study of 
academics’ conceptions of science learning and teaching. Learning and Instruction, 4, 
217-231. 
 
 Reif, F. (1995a). Millikan Lecture 1994: Understanding and teaching important 
scientific thought processes. American Journal of Physics, 63, 17-32. 
 
 Reif, F. (1995b). Understanding basic mechanics. New York: Wiley. 
 
 Reif, F., Larkin, J. H., & Brackett, G. C. (1976). Teaching general learning and 
problem-solving skills. American Journal of Physics, 44, 212-217. 
 
 Reif, F. & Scott, L. A. (1999). Teaching scientific thinking skills: Students and 
computers coaching each other. American Journal of Physics, 67, 819-831. 
 
 Roehler, L. R., Duffy, G. G., Herrmann, B. A., Conley, M., & Johnson, J. (1988). 
Knowledge structures as evidence of the ‘Personal’: Bridging the gap from thought to 
practice. Journal of Curriculum Studies, 20 (2, 159-165. 
 



  

 208  

 Ruiz-Primo, M. A., & Shavelson, R. J. (1996). Problems and issues in the use of 
concept maps in science assessment. Journal of Research in Science Teaching, 33 (6), 
569-600. 
 
 Säljö, R. (1994). Minding action: Conceiving of the world versus participating in 
cultural practices. Nordisk Pedagogik, 14 (2), 71-80. 
 
 Samuelowicz, K., & Bain, J. D. (1992). Conceptions of teaching held by academic 
teachers. Higher Education, 24, 93-111. 
 
 Sanberg, J. (1995). Are phenomenographic results, reliable? Nordisk Pedagogik, 15 
(3), 156-164. 
 
 Schoenfeld, A. (1985). Mathematical problem solving. Orlando, FL: Academic Press. 
 
 Schoenfeld, A. (1992). Learning to think mathematically: Problem solving, 
metacognition, and sense making in mathematics. In D. Grouws (Ed.), Handbook of 
Research on Mathematics Teaching and Learning (pp. 334-370). New York: MacMillan. 
 
 Schoenfeld, A. (1998). Towards a theory of teaching-in-context. Issues In Education, 
4 (1), 1-94. 
 
 Schultz, K., & Lockead, J. (1991). A view from physics. In M. U. Smith (Ed.), 
Toward a unified theory of problem solving: Views from the content domains (pp. 99-
114). Hillsdale, NJ: Lawrence Erlbaum Associates. 
 
 Shavelson, R. J., & Stern, P. (1981). Research on teachers’ pedagogical thoughts, 
judgments, decisions, and behavior. Review of Educational Research, 51 (4), 455-498. 
 
 Shulman, L. S. (1986). Paradigms and research programs in the study of teaching: A 
contemporary perspective. In M. C. Wittrock (Ed.), Handbook of Research on Teaching, 
(3rd ed., pp. 3-36). New York:MacMillan. 
 
 Smedslund, J. (1970). Circular relation between understanding and logic. 
Scandinavian Journal of Psychology, 2, 217-219. 
 
 Taylor, P. H. (1970). How teachers plan their courses, Great Britain: Eyre & 
Spottiswoode. 
 
 Thompson, A. G. (1992). Teachers’ beliefs and conceptions: A synthesis of the 
research. In D. A. Grouws (Ed.), Handbook of Research on Mathematics Teaching and 
Learning (pp. 127-146). New York: MacMillan. 
 
 Tobin, K., & McRobbie, C. J. (1996). Cultural myths as constraints to the enacted 
science curriculum. Science Education, 80, 223-241.  



  

 209  

 
 Toulmin, S., Rieke, R., & Janik, A. (1984). An introduction to reasoning, New York: 
Macmillan. 
 
 Trigwell, K., & Prosser, M. (1996). Congruence between intention and strategy in 
university science teachers’ approaches to teaching. Higher Education, 32, 77-87. 
 
 Trigwell, K., & Prosser, M. (1997). Towards an understanding of individual acts of 
teaching and learning. Higher Education Research and Development, 16 (2), 241-252. 
 
 Trigwell, K., Prosser, M., & Taylor, P. (1994). Qualitative differences in approaches 
to teaching first year university science. Higher Education, 27, 75-84. 
 
 Trowbridge, J. E., & Wandersee, J. H. (1994). Identifying critical junctures in 
learning in a college course on evolution. Journal of Research in Science Teaching, 31 
(5), 459-473. 
 
 van Driel, J. H., Beijaard, D., & Verloop, N. (2001). Professional development and 
reform in science education : The role of teachers’ practical knowledge. Journal of 
Research in Science Teaching, 38, 137-158. 
 
 van Driel, J. H., Verloop, N., Werven, H. I., & Dekkers, H. (1997). Teachers’ craft 
knowledge and curriculum innovation in higher engineering education. Higher 
Education, 34, 105-122. 
 
 van Driel, J. H., Verloop, N., de Vos, W. (1998). Developing Science Teachers’ 
Pedagogical Content Knowledge. Journal of Research in Science Teaching, 35, 673-695. 
 
 Van Heuvelen, A. (1991a). Learning to think like a physicist: A review of research-
based instructional strategies. American Journal of Physics, 59, 891-897. 
 
 Van Heuvelen, A. (1991b). Overview, case study physics. American Journal of 
Physics, 59, 898-907. 
 
 Wallace, J. D., & Mintzes, J. J. (1990). The concept map as a research tool: Exploring 
conceptual change in biology. Journal of Research in Science Teaching, 27 (10), 1033-
1052. 
 
 Wandersee, J. H., Mintzes, J. J., & Novak, J. D. (1994). Research on alternative 
conceptions in science. in D. Gabel (ed.) Handbook of research on science teaching and 
learning. (pp. 177-210). New York: Macmillan. 
 
 Wilson, S. M., Shulman, L. S., & Richert, A. E. (1987). ‘150 Different ways’ of 
knowing: Representations of knowledge in teaching. In J. Calderhead (Ed.), Exploring 
Teachers’ Thinking (pp. 104-124). London, Great Britain: Cassell Educational Limited. 



  

 210  

 
 Woods, D. R. (1987). Problem solving in practice. In D. Gabel (Ed.) What research 
says to the science teacher: Volume five, problem solving. Washington, D.C.: National 
Science Teachers Association. 
 
 Yerushalmi, E., & Eylon, B. (2001). Teachers’ approaches to promoting self-
monitoring in physics problem solving by their students. Proceedings of Physics Teacher 
Education Beyond 2000 International Conference. Barcelona, Spain. 
 
 Zajchowski, R., & Martin, J. (1993). Differences in the problem solving of stronger 
and weaker novices in physics: Knowledge, strategies, or knowledge structure?. Journal 
of Research in Science Teaching, 30, 459-470.




