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MESEAICh=Supportive GuRCTI Um™=

SDEVEIGPS the skills that are needed for
spieceeEssiiul participation: in an independent
.-.earch project
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~ s Facilitates student participation in research
by allowing time and offering credit for
undertaking research
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DESIied.Learning OULGOITESSS

2 [riow/l ge OULCOMEs " . particular areas’ of
cisclolllgzos professmnal content that students
,,1_1_* _h_ecall ielate, and appropriately deploy.”

e

: somethmg for example think critically,
communicate effectively, productively
collaborate, or perform particular technical
procedures — as either an end in itself or as a
prerequisite for further development
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SMATEGUVEIOUicomes — *..usually involve cliangess
IINSElIErS or Ini the development ‘off particular

for example, em athy, ethlcal behawor

"respe P OIESPECHNOT0!

_ec; ‘ned| abilities — ...t pically involve the
ILEgration of knowle ge, skills, and attitudes in

OIMpPIEX Ways that reguire multlple elements of
_earnlng Examples embrace leadership,
— teamwork, effect|ve problem-solving, and
reflective practlce

Fromi Ewell, P.T., Accreditation and Student Learning Outcomes: A
Proposed. Point of Departure, Council for Higher Education Accreditation
(CHEA) Occasional Paper, Washington, DC, September 2001




r\ li€searnch-supportive, curriculumpnill
JEGESSItate givingitp some: other
Eurenents in theniajor

r\rlr [A@fa research requirement to a
r)rJ xedrschedule of instructional courses
jdiIaboratories will diminish the gains
hat Gan occur through research

= A esearch-supportive curriculum
Integrates research and research-like

experiences throughout, and culminates in
a capstone research experience
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ieating Time 1or StUdEentsh s
to CondUict Research

SEliminate andlintegrate instructional labs

) F_j_j‘* 2P senior year of any instructional
SBbs

=3 ’Reduce vertical/restrictive aspects of the

—

curriculum

® Have fewer requirements and more
electives




" I

= g

SNISEVE students infinstrtctionallans with
soUISESI UG e akEra CLlEI COMPORERTST Of
ahiceulty member’s original research

= | ave students rotate through faculty

_'_,.-.-

_;-:_'z;-' “members’ research projects during the
= sophomore or junior year




R@r—ch-Supportive Chemistiya
Curriculumiat BaiCsu™ —

.

REdliced the number Of courises, that hadiasseciated labs

sieaied Upper-level integrated labs
*eimphiesis on research-like activities
_,s(/anced Synthesis or measurement lab

== "o"r'respond Ing elective courses

enior year free of instructional labs
¢ [hermodynamics or Physical Biochemistry

® Required senior thesis




-N Individual COUrSESHE s

I Chemistry.

'rf e ananG L Ee e N E O Utcomes and Promoting
SEIPIINER/A CONNECHIONS through the Use of a Semester-long Project,”
Wer T 3 Gel/ BIo/ogy: Eaucation, In Press.

._“'Chemistry: Expanding the Goals Beyond Content and Lab Skills,”

= W’*’ Wzel IR J. ANl Gender, Science and the Undergraduate Curriculum:
=== //a'/ng TWO Way: Streets, Association of American Colleges and
""?Ghlversmles 2001, 29-46.
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~ & [pper-level separations course

- “The Tieaching Learning Process in Analytical Chemistry,” Wenzel, T. J.;
Microchimica Acta, 2003, 142, 161-166.

“A New' Approach to Undergraduate Analytical Chemistry,” Wenzel, T.J.;
Analytical Chemistry, 1995, 6/, 470A-475A.




SOBPENAUIVENLEANING s

EIESS diIVidediinto small groups (3-5)
apesentediwith a problem or guestion
&='Serve as a facilitator

I
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== If one student sees the point, she or he is to
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— explain it to the others

— \When the groups appreciate the point, I call
timeout and highlight the concept
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aftades of Cooperative o
Irriigle -

VGrer teacher” resources because the students
alfie eacners as well

| e\ formal

SWAGHVErlearning — I know what they do/don't
nderstand — they know what they do/don't

—
—
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— understand

- 8 Students spend more time on class material
®: Cooperation, not competition
® Students learn more
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PUeomes o Cooperative L.earninaiiom

S PriorResearch Studies

e

shiealIVASIGRIHEERNIAPROVEMERUSHIANS
ENIC achievement

aifreasoning and critical thinking skills

o Pre posed Mmore new. ideas when presented with
= rpblems

ﬂ’“’lTa'nsferred more of what was learned in prior
= Sjtuations to new problems

—® Reduced levels of stress

® Promotes more positive attitudes toward subject
and instructional experience — faculty get to
know: students better
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e

SRIproved student: commitmentss s
SAEIESEr moetivation teward Iearning

SRR sLldEnt Etention (Especially fior Women
2l ,;J.:' lINEKties)

=5pcially involved

-
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- -Academlcally involved
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— Peer Assessment and Self-Assessment of Group Activities,” Wenzel, T. J.,
Journal orChemical Education, in press.

~ YPractical Tips for Cooperative Learning,” Wenzel, T. 1., Analytical Chemistry,
2000, /2, 359A-361A.
“Cooperative Student Activities as Learning Devices,” Wenzel, T. J., Analytical
Chemistry, 2000, 72, 293A-296A.

“Cooperative Group: Learning in Undergraduate Analytical Chemistry,” Wenzel,
1.J., Analytical Chemistry, 1998, 70, 790A-795A.




troductory, Courses

o Trigrrlzie sl eie Distiyi=..
iREameERtals o chemistry. related! to the study
SIRUERENVIionment

- S

: _%_gé"'*" Jor the chemistry major
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~ & Pre-requisite for all upper-level chemistry
courses

e

¢ 60 students in class (20/lab)
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BElBIEtOrY Project ~ Greupsiof 4

J J( plants grown in soil contaminated
Wi it lead take up more lead?
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= h0es the uptake of lead vary with the
acidity of the rain water?
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SIIECLIESUIONS the Studentsy
IEEERIOT dNSWESS

ale —

AVt toIgrow?
2 \/\/" gt soil to use?

_ J—‘ 10 mimic acid rain?
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-—*‘How much lead to add?
~®\What watering schedule?
e \\What to use as a control?
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SEIIIENACVantages off thespreject:

SNeONEICE a [iEal Investigation
SIS answer questions
PDESIGN experiments

i—;n nant|C|pated problems

~ e Jileamwork
® Communication — Informal/formal
e Opportunity for leadership




Un-(“_' prellgias

f 29 contammated samples had
hWerlead

;_--_--Other three?
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- 8’ Acidity trend is inconclusive




Avelibical Chemistry Course -

_—

SVl 5is of methylbenzenes/tEPENES ini air
SAIEIVSIS O trilalometinanes In drinking water
o Arr_;]" content of fioods (popcorn and beer)

SNECiiEINg, theophylline, and theobromine levels in
: -.ac‘ ocolate

Analy5|s of nitrate and nitrite in hot dogs/cured
MEats

e PAHs in burgers, oysters, diesel exhaust and
wood smoke

¢ [oxic metals in sludges from waste-water
treatment plants
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OURGOAL "

;‘-: GEsign an undergraduate
siigdclitim in which students begin
:;.__, ) __hoIarIy like activities in their first

“Vear and progress through to an
orlglnal project by their senior year




