
 Cognitive Physics Education Research§

This bibliography has been compiled primarily for the purpose of helping individuals get started
in physics education research and/or helping them make use of this research in their teaching.
While an attempt has been made to make the bibliography reasonably extensive, no attempt has
been made to be exhaustive.  The materials included are concerned with cognitive research, i.e.,
investigations of such matters as attitude, motivation, and learning style, to name a few, have
been excluded.  Most of the papers listed come out of a particular theoretical framework such as
Diagetian or Information-Processing.

The materials in this bibliography have been categorized,  hopefully to make it easier to find
something of interest.  The categories below have been generated by one individual so they are
clearly not meant to be definitive.  These categories, and their titles, should be thought of as
rough identifiers designed to help narrow any search.  In the same way the descriptions found
with each category title are only intended as a rough guide to what the category contains.

Finally the categories are not mutually exclusive.  In fact they tend to overlap in several ways.
For example, all of the theoretical frameworks involve research on problem solving.  In the same
way information processing psychologists are interested in both declarative knowledge, closely
related to what we have called conceptual understanding below, and procedural knowledge, such
things as problem solving and mathematical skills.  The articles in the various categories have
been placed, as best we can, in the category associated with their major emphasis.

Three other aspects of the bibliography are intended to aid the beginner.  First, articles which are
primarily of an overview or review nature, rather than a specific research report, are indicated
with  an  asterisk.   Second,  a  group  of  books relating  to  cognitive  and/or  physics  education
research have been listed in  the last  section.   Third,  a list  of  journals,  their  publishers,  and
sponsoring organizations is given at the end of the bibliography.  A number of these journals are
typically found only in larger libraries.

Finally, since it is the hope of the AAPT Committee on Research in Physics Education that this
bibliography will be useful, any suggestions for modifications, revisions, and additions would be
appreciated.  Please send any such items to:

David P. Maloney
Physics Department
Indiana University-Purdue University at Fort Wayne
Fort Wayne, IN 46805-1499



1) Conceptual Understanding

The articles in this section are concerned with the qualitative understanding of physics.
For example,  what do students typically  understand as the meaning of terms such as
velocity  and  acceleration?   Many  of  the  articles  found  in  this  category  deal  with
"alternate conceptions," a phrase used first by Driver and Easley, to describe the way
students  think  of  some physical  concept.   Probably  the  most  familiar  example,  to  a
physics teacher, is the "heavier falls faster" alternate conception.
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Segal,  and R. Glaser (Eds.),  Lawrence Erlbaum Associates,  Hillsdale,  NJ (1985).   A survey
volume about cognitive research, including a section on problem solving with a chapter by Jill
Larkin.  Other sections deal with research on such matters as knowledge acquisition, intelligence
and reasoning, and approaches to the teaching of cognitive skills.

Learning  in  Science:  The  Implications  of  Children's  Science,  Osborne,  R.  and P.  Freyberg,
Heinemann, Portsmouth, NH, written by staff members of the Learning in Science Project at the
University  of  Waikato,  New Zealand  (1985).   The  children's  science  of  the  title  is  that  of
subjects from about 10 to 17 years of age.

Children's Ideas in Science, Driver, R., E. Guesne, and A. Tiberghien (Eds.), Open University
Press, Milton Keynes,  Philadelphia,  PA (1985).   The chapters in this volume are written by
individuals  who  have  carried  out  investigations  on  alternative  conceptions,  alternative



frameworks and children's science.  All but one chapter deal with topic areas from physics.

Qualitative Reasoning about Physical Systems, Bobrow, D.C. (Ed.), MIT Press, Cambridge, MA
(1985).  This volume is more directly associated with the artificial intelligence framework than
the cognitive science perspective.

Proceedings of the Second International Seminar on Misconceptions and Educational Strategies
in Science and Mathematics, Novak, J.D. (Ed.), Cornell University, Ithaca, NY (1987).  These
proceedings were published in three volumes; most of the physics related articles are in volume
3, but there are physics articles in the other two volumes also.

Research in Physics Learning: Theoretical Issues and Empirical Studies, Duit, R., F. Goldberg,
and H. Niedderer  (Eds.),  IPN,  University  of  Kiel  (1992).   The articles in  this  volume were
presented at an international workshop held at the University of Bremen in March, 1991.



J) Journals

We  list  here  the  journals  mentioned  in  the  bibliography  with  their  sponsoring
organizations and/or publishers, where known.

American Journal of Physics -- American Association of Physics Teachers
Cognition -- Elsevier Sequoia S.A.
Cognition and Instruction -- Lawrence Erlbaum Associates Publishers, Hillsdale, NJ
Cognitive Psychology -- Academic Press
Cognitive Science -- Cognitive Science Society, Ablex Publishing Corp.
Develpmental Psychology -- American Psychological Association
Educational Psychologist -- American Psychological Association
European Journal of Science Education -- Institute for Science Education (Now: International
Journal of Science Education) Kiel, FR Germany, Taylor & Francis
Instructional Science -- Kluwer Academic Publishers, Boston
Journal of College Science Teaching -- National Science Teachers Association
Journal of Educational Psychology -- American Psychological Association
Journal  of  Experimental  Psychology:  Learning,  Memory,  and  Cognitive  --  American
Psychological Association
Journal  of  Research  in  Science  Teaching  --  National  Association  for  Research  in  Science
Teaching, John Wiley & Sons
Physics Education -- Institute of Physics, London
Problem Solving -- Lawrence Erlbaum Associates Publishers, Hillsdale, NJ
School Science and Mathematics -- School Science and Mathematics Association
Science Education -- Association for the Education of Teachers in Science, John Wiley & Sons
Studies in Science Education
The Physics Teacher -- American Association of Physics Teachers


