CHM 710 - Topics in Chemistry Education
Chemistry Misconceptions and Conceptual Change
Course Syllabus — Fall 2006
2 credits, Mondays, 5 — 7 p.m.

Ingructor: Stacey Lowery Bretz, Ph.D. Office:  369Hughes Laboratory
e-mail: bretzd @muohio.edu Phone 5293731

COURSE OVERVIEW

This course critically examines the current status of research in the area of chemical misconceptions
and conceptud changetheories. Students will explore common misconceptionsaboutchemistry, and
examine different theories of concgptud changethat describe how to correct such misconceptions
The course will provide students with oppotunities to probelearnersQprior ideas and to congder the
role of assessment in emphasizing degper undestanding over memorization. The course is designed
for gradude studentsin the sciences who may or may not befamiliar with thetheories and
techniques of science education research.

COURSE OBJECTIVES

* Todeveloptheability to critically andyze published research.

* Todevelop an undestanding of different research methodobgiesin chemistry education.

* To become familiar with some of the major modds, theories, research questions and studies of
misconaeptionsand conaeptud changeas applied to chemistry.

TEXTBOOKS (Note: Copies of optiond texts aswell as other references available in 363 Hughes.)

1. Driver, R.; Guesne E; and Tiberghien, A. (1985) Children® Ideasin Sdence. Philaddphia:
Open University Press. (required)

2. Driver, R.; Squires, A.; Rushworth, P. and Wood-Robinson, V. (1994) Making Sense of
Secondary Sdence: Research into Children@ Ideas New Y ork: Routiedge (required)

3. Kedey, P.; Ebele, F.; and Farrin, L. (2005) Uncovering SudentsOldeasin Sdence: 25
Formative Assessment Probes. Arlington: Nationd Science TeachersOAssod ation Press.
(optiond)

4. Stepans J. (2003. Targeting SudentsGCSdence Misconaeptions Physical Sdence Conaepts
Using the Conceptual ChangeModd. Tampa Showboad. (optiond)

COURSE ASSIGNMENTS

Each week we will meet to discuss articles from the research literature regarding student
misconceptionsaboutchemical concepts. A patial bibliographyis provided at the end of this
syllabus Students are encouraged to identify additiond research studies beyondtho< listed.

Students will berequired to actively paticipae in thediscussion and andysis of each article every
week, and they will also berequired to work in pairs aslead discussants for articles on arotating
basis throughoutthe semester. Students will take turns selecting articles fromtheliterature regarding
thetopics identified in the course calenda bdow.

Students are expected to actively participaein discussion, i.e., contibuteintheform of both
guestionsand comments regarding thereadings Lead discussants should assess ther classmatesO
undestanding of thetopic during theweek prior to the class they will lead. Lead discussants are
expected to present a short summary of thereading and give their own reactionsto thereadings The
summary and discussion should be conduded in an interactive and interesting manne, notsmply
presented as a dry assembly of facts. We will discuss howto dothisin class. A lead discussantis
also expected to paticipae more actively in thediscussion.



Students will keep ajoumd throughoutthe semester regarding their thoughs and reactionsto course
content, induding recognition of their own conceptud undestanding as well astha of ther students
and peers. Inlieu of afind exam, students will write a paper (6-8 pages) reflecting onthdr joumd
entries. More details will be provided in a separate handout

ASSESSMENT

Participationin discussion 40%
Performance as lead discussant 40%
Find Paper based on Joumd 20%

90-100%=A, 80-89%=B, 70-79%=C, 60-69%=D, 59%or lower = F

COURSE CALENDAR

Week Discussion Topic Readings )

8/28 Nature of Miscongeptions Mindsof ther OwnO
Chemica Conaept Inventory

9/5 Nature of Misconaceptions Taber (20023, Chapter 1

(Tuesday, switch day) Driver (1989, Chepter 1
Bodne (1991)

9/11 What is a Conaept? Driver (19949, Introdudion
Tabe (20023, Chapter 2
Nakhleh (1992)

From 9/18to 11/13, students will work in pars as lead discussants from amongthe following topics:
* Particulate Nature of Matter

Elements, & Compounds/Atoms, lons& Molecules

Phydca Changes/ States of Matter

Chemica Changes/Chemical Reactions/ Balanced Equéaions

Heat & Temperature

Equilibrium

Electrochemistry

Acidsand Bases

Reaction Mechanisms

Chemica Bonding

Water & Air

Dengty

Kineics

Enegdics

Light

Gases

Other topics with prior approvd of Professor Bretz

1120 Conaptud ChangeModds
1127 Conaptud ChangeModds
12/4 Course Wrap-up



READINGS ON ELECTRONIC RESERVE (Note: access on Blackboad, password: CHM710)

DeJong, O. and Treagug, D. (2002) Theteaching and learning of electrochemistry. In JK.
Gilbert et al. (Eds) Chemical Education: Towards Research-based Pradtice, pp. 317-337.
Netherlands Kluwer Academic Publishers.

Duschl, R.A. and Hamilton, R.J. (1998) Conceptual changein science and in the learning of
science. In B.J. Fraser and K.G. Tobin (Eds) Internatonal Handbookof Saence Education, Vol.
2, pp. 10471066 Netherlands Kluwer Academic Publishers.

Goadhat, M.J. and Kaper, W. (2002) From chemical energdicsto chemical theemodynanmics. In
JK. Gilbet et al. (Eds) Chemical Education: Towards Research-based Practice, pp.339-362.
Netherlands Kluwer Academic Publishers.

Harrison, A.G. and Treagud, D.F. (2002) The paticulate naure of matter: Chdlengesin
undestanding the submicroscopic world. In J.K. Gilbet et al. (Eds) Chemical Education:
Towards Research-based Practice, pp. 189212.Netherlands Kluwer Academic Publishers.
Hewson, P.W., Beeth, M.E., and Tharley, N.R. (1998). Teaching for conagptud change In B.J.
Fraser and K.G. Tobin (Eds) International Handnok of Saence Eduaation, Vol. 1, pp. 199218.
Netherlands Kluwer Academic Publishers.

Holcombe, E.S. (200)). (Mis)Undestandingsin Science. In Saence Teaching/Sdence Learning:
Congrudivist Learningin Urban Classroons, pp. 75-91. New Y ork: Teachers College Press.
Judi, R. (2002. Teaching and learning chemical kinetics. In JK. Gilbet et al. (Eds) Chemical
Eduation: Towards Research-based Practice, pp.293-315. Netherlands Kluwer Academic
Publishers.

Stepans J. (2003. Heat. In Targeting SudentsOSdence Misconaeptions Physical Sdence
Conapts Using the Conceptual ChangeModd, pp. 159171 Tampa Showboad.

Stepans J. (2003. Matter. In Targeting SudentsOSdence Misconceptions Physical Sdence
Conapts Using the Conceptual ChangeModd, pp. 19-32 Tampa Showboad.

Stepans J. (2003. Misconaeptionsand conaeptud change Anintrodudion. In Targeting
SuudentsOSaence Misconagptions Physical Saence Conaegpts Using the Conceptual Change
Modd, pp. 1-17. Tampa Showboad.

Stepans, J. (2003. More recent concepts. In Targeting SudentsOSdence Misconaeptions
Physical Saence Conaepts Using the Conacgptual ChangeModd, pp. 235-259. Tampa
Showboad.

Taber, K. (2002) Conaeptsin chemistry. Chemical misconceptionsprevention, diagnoss and
cure. Volume 1, pp. 11-29. London:Royd Sodety of Chemistry.

Taber, K. (2002) Alternaive conceptionsin teaching chemistry. Chemical misconaeptions
prevention, diagnoss andcure. Volume 1, pp. 1-9. London:Royd Society of Chemistry.

Taber, K.S. and Coll, R.K. (2002) Bonding.In JK. Gilbert et al. (Eds) Chemical Education:
Towards Research-based Practice, pp. 213234.Netherlands Kluwer Academic Publishers.
Van Dridl, JH. and GrSer W. (2002) Theteaching and learning of chemical equilibrium. In
JK. Gilbet et al. (Eds) Chemical Education: Towards Research-based Pradtice, pp.271-292.
Netherlands Kluwer Academic Publishers.

Wandeasee, JH., Mintzes, J.J. & Novek, J.D. (199%). Research on aternaive conceptionsin
science. In D. Gabd (Ed.) Handbookof Research on Saence Teaching andLearning. New Y ork:
Macmillan. Pages 177-210.

WEBSITES

Duit, R. StudentsCand TeachersOConaeptionsand Sdence Education, http://www.ipn.uni-
kiel.de/aktudl/stcse/stese.html (last accessed Augug 2006)

Camacho, F.F. Previousldeas http://ideasprevias.cindrum.unam.mx:2048presentation.htm (last
accessed Augug 2006)

Beicher, R.J. Assessment Ingrument Information Page http://www.ncsu.edu/per/TestInfo.html
(last accessed Augug 2006)
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