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Ur) ergradua‘te ieésearchiisian
NG U/ O IRVESTIgation
i conducted by an

= u -dergraduate that makes an
_;;.—_nrlgmal Or creative contribution
' to the discipline.
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Carboxylic Acid

Amino Acid
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S ERantiomers
® Optical Isomers

® Chirality
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- Where n is a very large number
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Crown Ether







3-Cyclodextrin
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/ PERIODIC CHART OF THE ELEMENTS .-
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EaliEakion IS What's eft over
aiter you've forgotten

B EVenything that you learned.
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Qnal Science Courses —

WIBYeage outcomes— —..particllar areas, ofi
disciolinanaonnigiassiomc e i gimil|t
SuliGENtS canl recall, relate, and
7IL ppIepriately deploy.

Rese arch EXxperience

w

P
S g =

:'J_l.——'

/(now/edge outcomes— "..particular areas of
— disciplinary or professional content that
students can recall, relate, and
appropriately deploy.”




aditional Science Courses

BlalGontcomes — “thedearned! capacityAto do
SEI thlng for example;, think critically,
corrigfitgliczita effgati/aly  ogaelticrivala
slIgIOIatE, Off PEMHOrM partlcular technical
oro Sdures — as either an end in itself or as a
r)re eqU|S|te for further development

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




s itiomnce Ccourses
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AEcHVe Outcomes=.usually 1nvolve
crizlrie gﬂﬁ&ﬂiﬁfﬁ.@fdﬂdﬂﬂﬁ.development
f gibicllartvalues, for example,
athy, ethicall behavior, self respect, or
r-~ Pect for others.”

Rese search EXperience
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Affectlve Outcomes — "..usually involve
changes in beliefs or in the development
off particular values, for example,
empathy, ethical behavior, self respect, or
respect for others.”




AC ition’c‘ﬂ'gebnce Courses .

EErmedrabilities = typically: invelvestie™ —
IItEation of kno WIedge; sk|IIs and attitudes in
sOIPIEXAWayS thatequiie It|Ie elements of
BEINGE Examples embrace leadership,

'cecmf , effiective; problem-solving, and
ctlve practlce

Sea rch Experlence

—

:fﬁ‘amec abilities — “..typically involve the

= integration of knowledge skills, and attitudes in
complex ways that require multlple elements of
learning. Examples embrace leadership,

teamwork, effectlve problem-solving, and
reflective practlce
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SO
BWEllPF PR, Accréditation and Stuaent
/_»,: m/ng Outcomes A Proposed Point
) Departure Council for Higher

SEdlication Accreditation (CHEA)
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=z Occasmnal Paper, Washington, DC,
| September 2001
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r\rH ISL0IPENZENEIENEGIUENENRIGIE
r\rmU el trinalomethanes’ in drinking water
r\m 160/ acidl content of foods (popcorn and beer)

felne theophylline, and theobromine levels in
'ocolate

=3 Analy5|s of nitrate and nitrite in hot dogs

- & PAHS in burgers, oysters, diesel exhaust and
wood smoke

® Joxic metals in sludges from waste-water
treatment plants
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SOBPENAUIVENLEANING s

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

I
-

== 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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C Bllicomes of Cooperative Lealifiingis
EPI’IOI’ Research Studies

J S'taf_ |caIIy significant Improvements in
gealEMIC achievement:

) ; ter reasoning and critical thinking skills

ﬁ Joposed more new ideas when presented
~with problems

e Transferred more of what was learned in
prior situations to new problems

® Reduced levels of stress




SN GINGLES MOKE POositive; attitldEesstOWaERS
SUBJECE and InStrictonall EXPERENCE —
el ByACERtONEMASHIEERLSHIELETR

SNDEGIESSED alsenteeism
SImproved student commitment
2 G eater motivation toward learning

" ST Better student retention (especially for

pr—
i
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= -'women and minorities)
~ -Socially involved
-Academically involved




IPIOEUCTOry. LOUrse s

r ElfiatiCVErsion of dgeneral chemlstry —
Reementals of chemistry related to the
Jrc Off the environment

= Eounts for the chemistry major

* Pre- -requisite for all upper-level chemistry
COUFSES

¢ 60 students in class (20/lab)
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se (Goals . —

fudamentl CONCEPLS| off chemistry.
281 that science does not know all the

._

CJJ'J;* erS
BParticipate in and learn about the process
SArough which scientists undertake

i .._----al-.-ﬁ-
I

i = investigations and create knowledge

- 8 |'earn in interaction with, rather than in
Isolation from, other students

e Appreciate that science occurs in a social
context
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BellI I Lo/ PHJECE

J J( plants grown in soil contaminated
Wi h lead take up more lead?

_'-"__::'_Does 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?

' =

_-5.-—-

-—*‘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
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f 29 contammated samples had
hWerlead

;_--_--Other three?

i
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- 8’ Acidity trend is inconclusive




Sz Comments,.

o Wa rlaae] to clasie)r) zlrl Lplcldic)releltz]te
e-,culum IRfWhICH students begin
Senolarly-like activities in their first year
a d pregress through to an original

- P fioject by their senior year

e e need to encourage cooperation and
collaboration among our students










