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Australia, they lead sometimes to a careful re-crafting of curricula. But, 
will the A Q U A take into account what Gallagher terms "some unre-
solved issues" (p. 47) — most notably " academic workloads rising as 
pressures to publish, teach, undertake new administrative tasks and raise 
funds all reduce time for quality thinking" ( i.e., thinking which is often 
the benefit derived by the lone researcher and a couple of students); and 
the fact that diverse demands for specific flexibly-arranged course con-
tent modules may undermine curriculum coherence. For opinions on 
these and other unresolved issues one needs to turn back to the criticisms 
of the Senate report mentioned earlier in this review. But Gallagher has 
produced a valuable report for the scholar interested in comparative edu-
cation and modes of educational change. Perhaps its most valuable fea-
ture, whether or nor intended, lies in the message that postsecondary 
sectors with decades of heavy reliance on public funding do not shift 
easily into entrepreneurial mode; and some institutions may derive few 
benefits from trying to do so. 
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Reviewed by Janice Dodd, The University of Manitoba 

The current re form m o v e m e n t in sc ience educat ion was under-
taken, at least in part, in the hope of improving (American) standings 
in international measures of math and science proficiency, technologi-
cal and computer literacy, and economic competit iveness. This capital-
ist agenda to increase the scient if ic work fo rce has had the posi t ive 
e f fec t of increased fund ing for research into science educat ion and 
classroom reform. In many K - 1 2 schools, changes have been intro-
duced that replace memor iza t ion of sc ience facts with learner-cen-
tered scient i f ic inquiry. However , s imilar re fo rms have not f i l tered 
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into the u n d e r g r a d u a t e s c i ence c l a s s r o o m s tha t ( r e ) p r o d u c e the f u t u r e 
s c i ence t e a c h e r s (and sc ien t i s t s ) . 

T h i s n e w v o l u m e in t h e C o u n t e r p o i n t s s e r i e s is a c o l l e c t i o n of 
reports of research projects that address educat ional re form in the under-
graduate science c lass room. The researchers are pr imari ly sc ience edu-
cators but notably include a n u m b e r of scientists w h o identify pedagogy 
as a critical part of their profess ional responsibi l i t ies as col lege and uni-
versi ty professors o f math , physics, chemis t ry or biology. Several of the 
p ro j ec t s repor ted in th is co l lec t ion w e r e f u n d e d th rough the N a t i o n a l 
Science Foundat ion to improve col lege and universi ty science teaching, 
par t icular ly in courses targeted to p rospec t ive sc ience school teachers . 
As indicated by the editors, a l though the d iscourse communi ty is sc ience 
educators , the target audience is professors o f undergraduate science. 

T h e contr ibutors share the epistemological s tandpoint of social con-
structivism. This position claims that science is a social construction and 
that learners mus t b e c o m e part of the discourse communi ty in order to 
gain mastery over the content. Students are not empty vessels but jo in their 
post-secondary education with values, beliefs, experiences, and language. 
The chal lenge in science education is to recognize each s tudent 's location, 
and to structure opportunit ies for them to become co-participants with the 
professor and each other in the deve lopment of a discourse communi ty . 
The seventeen chapters in this collection include projects that illustrate the 
current p rob lems in undergraduate science c lassrooms, and that present 
examples of effect ive t ransformat ions that facilitate co-participation and 
l e a r n i n g by s t u d e n t s . A u s e f u l a d d i t i o n t o t h e P r e f a c e is a c h a r t 
(pp. x i i -xv) that al lows the browsing reader to identify chapters by author 
and content including: research method (interpretive ethnography, action 
research, critical autobiography, part icipant observat ion) ; course (math, 
physics, chemistry, biochemistry, business comput ing , science education); 
issues addressed (power in the classroom, technical language, metaphors , 
feminist pedagogy, assessments of learning, problem-based learning, team 
teaching, border crossings); and student population (prospective science 
teachers , e lementa ry and high school sc ience teachers , liberal arts stu-
dents, science majors , communi ty college professors). 
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T h e e d i t o r s h a v e p l a c e d t h e c h a p t e r s i n t o s e c t i o n s e n t i t l e d : 
(I) Ident i fy ing Barriers; (II) Pushing the Envelope; (III) Potent ia l i t ies . . . ; 
( IV) . . . B e i n g Real ized. These g roup ings seem forced and are not helpful 
in i d e n t i f y i n g t h e c o n t e n t . B e c a u s e each c h a p t e r r e p o r t s a s e p a r a t e 
research project , the barriers, s trategies and ref lect ions are part o f each 
contr ibut ion. An important addi t ion is the Meta logue by the edi tors at 
the end of each chapter. It is in these conversat ional responses to the pro-
j e c t s that issues of research ethics, me thodo logy , and val idi ty a re dis-
cus sed , and t h e o r y d e v e l o p e d . In t h e p roces s , the ed i to r s m o d e l the 
func t ion ing of a d iscourse communi ty . An example is the discussion of 
teaching cert i f icat ion of universi ty p rofessors that fo l lows Chapte r 8 (pp. 
2 2 4 - 2 2 5 ) . This seemingly sensible idea mee t s with resistance at a lmost 
every turn. The introduction of s tudent eva lua t ions of teaching in many 
pos tsecondary insti tutions has spawned the format ion of teaching service 
p r o g r a m s to h e l p p r o f e s s o r s g a i n or p o l i s h t h e i r c l a s s r o o m sk i l l s . 
N o n e t h e l e s s , in m a n y sc i ence and p r o f e s s i o n a l f acu l t i e s at r e sea rch-
in t ens ive un ive r s i t i e s , t he p r o c e s s of h i r i ng n e w f a c u l t y f o c u s e s on 
research product ivi ty and pays little attention to teaching ef fec t iveness . 
Indeed, in m a n y sc ience discipl ines, the oppor tuni ty to learn to teach is 
not part of the ei ther fo rmal doctoral or post-doctoral t raining. 

The book does contain examples of neat c lassroom tr icks for teach-
ing science, but its real value is as a series of ref lect ions by col leagues 
on their own exper iences with innovat ive science courses . Cra ig Bowen 
(Chapter 2) descr ibes the use of a profess ional deve lopmen t f r a m e w o r k 
to work with sc ient is ts to c h a n g e the i r use of sc ient i f ic l anguage and 
symbols in teaching. Professor are helped to s tructure the opportuni t ies 
for s tudents to use the language and symbol s appropr ia te ly which will 
e n h a n c e t he i r e n t r y into t h e d i s c o u r s e c o m m u n i t y . N o e l l e G r i f f i t h s 
(Chapter 3) examines the recurr ing t heme of border cross ings as points 
o f connec t ion be tween d i scour se c o m m u n i t i e s . She ou t l ines w a y s in 
which teachers can look for the points of connect ion be tween the scien-
t i f ic wor ld and s t u d e n t s ' e x p e r i e n c e s and l anguage . Hedy Moscov ic i 
(Chapter 4) examines h o w professors can remain the scient if ic authori ty 
whi le shar ing the power in the c lassroom in order to enab le s tudents to 
be co-par t ic ipants in scient if ic inquiry. Kathryn Scant lebuiy (Chapter 5) 
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tackles the place of femin is t pedagogy in sc ience educat ion and argues 
for gender- inc lus ive curr iculum projects . She also addresses the poten-
tial for marginal izat ion of facul ty in the role o f science educators in tra-
d i t ional phys ica l s c i ence d e p a r t m e n t s . Severa l con t r ibu to r s detai l the 
work required to deve lop innovat ive teaching strategies and the need for 
recogni t ion of these contr ibut ions in promot ion and tenure decis ions . 

Pos t seconda ry ins t i tu t ions o f t en ci te the e f f i c i enc i e s o f p ro fe s so r -
centered lectures for del ivery of content as a reason not to embrace edu-
cational re form. Harold B.Whi te III (Chapter 9) cr i t iques this res is tance 
and descr ibes his use of p rob lem-based learning, a fo rma t widely imple-
mented in medical schools but not of ten a t tempted in undergraduate sci-
ence classes. T h e managed frustrat ion which s tudents exper ience helps 
them deve lop skills for independent research and col laborat ive interac-
tion. .Kenneth Tobin (Chapter 13) descr ibes his exper ience with develop-
ing internet resources for creat ing discourse communi t i e s for a variety of 
learners ove r the past decade . He ident i f ies the ear ly p rob lems , s o m e 
corrected by advances in technology, o thers by the re-design of ass ign-
ments . Al though of obvious utility for d is tance educat ion, the approach 
a lso w o r k s with o n - c a m p u s courses . To T o b i n ' s surpr ise , the internet 
c o m m u n i c a t i o n s did not dupl ica te the c lassroom discuss ions and a dif-
ferent subset of s tudents were able to express their v i ews on-l ine. These 
projec ts have the added benef i t fo r s o m e mature learners o f improving 
their compu te r literacy. 

M o s t o f t h e c o n t r i b u t o r s h a v e b e e n f r a n k a b o u t t h e p r o b l e m s 
encountered in a t tempt ing to t rans form undergraduate teaching. Several 
stressed the impor tance of respectful and t rust ing curr iculum commi t t ees 
as part o f this process . The availabil i ty of f u n d s for research in science 
e d u c a t i o n h a s b r o u g h t t o g e t h e r s c i e n c e p r o f e s s o r s and e d u c a t i o n a l 
researchers , in m a n y instances for the first t ime. O u t c o m e s were mos t 
posi t ive when discuss ions about teaching phi losophies and styles were 
held at the outset . Tensions were mos t obv ious when researchers sought 
to change c lassroom dynamics , curr iculum content and grading wi thout 
a t h o r o u g h e x a m i n a t i o n o f t e a c h i n g v a l u e s h e l d by t h e i r s c i e n t i s t 
co l leagues . Sabi t ra Brush (Chap te r 11) cons iders the pros and cons of 
team teaching, whi le Susan Mat tson (Chapte r 12) descr ibes the s t ruggle 
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to ad jus t assessments of s tudent learning away f r o m comple te ly objec-
t ive criteria. 

Everyone in sc ience educat ion would agree that too m a n y s tudents 
are turned o f f o f sc ience . If educa t iona l t r an s fo rma t ion f r o m a social 
construct ivis t perspect ive results in school teachers w h o do not fear math 
and science, and w h o have exper ienced a learner-centered c lass room, the 
p ro j ec t s wi l l have s u c c e e d e d . T h e ques t ion r e m a i n s h o w e v e r , o f the 
e f f e c t o f t h e s e a p p r o a c h e s on c o u r s e s f o r s c i e n c e m a j o r s and t h o s e 
intending to m a k e their careers in sc ience-based profess ions (engineer-
ing, med ic ine , dentis try, pharmacy , a rchi tec ture) . If these t r a n s f o r m a -
t ions were broadly appl ied, would we get a scient if ic c o m m u n i t y that is 
more creat ive, more connec ted to society, and more socially responsible? 

The last four chapters present qui te radical t rans format ions through 
under -explored research me thodo log ie s inc luding Jungian psychology, 
dream analysis , spiritual ref lect ion and autobiography. It is courageous 
of the editors to include these contr ibut ions that use research approaches 
outs ide the d iscourse most science professors would recognize. As a fac-
ulty m e m b e r in W o m e n ' s Studies, I have reached a level of comfor t with 
p rofoundly personal ref lect ions as valid subjects for research; as a m e m -
ber of the scient if ic communi ty , 1 am aware that such of fe r ings will be 
v iewed with skept ic ism. Openness will be required to a t tempt these bor-
der c ross ings . Pe rhaps the key lesson f r o m the se last chap te r s is the 
impor tance of personal wel l -be ing and spiritual g rounding (in its broad-
est sense) in f ind ing the energy to work for and create re form, to be ful ly 
at tent ive to students, and to teach science with passion 
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