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Usi ng Acti ve- Engagenent Teachi ng
Met hods i n Large-Enroll nent ( asses
to | nprove Student Learni ng

by David E M tzer
Assi stant Rrof essor

Departnent of Fhysi cs and Ast ronony,
and 2002- 03 CTE Teachi ng Schol ar

| have al ways enj oyed | ear ni ng about
sci enti fi c concept s and expl a ni ng t hemt o
other peopl e, and | usedto spend a great
deal of tineandeffort preparingextrenal y
cear addetaledlectures. Ater awile,
though, | coddnot avoidthereaization
that nost of ny students were not | earning
physi cs very wel |, despi te ny pai nst aki ng
effortstopresent conceptsclearly, com
pletely, and nethodical ly. A though physi cs
isadfficdt sigect, | fdt tha | shaudbe
doingabetter jobof conmunicatingits
i cbes.

| becane avarethat university facuty
engaged i n physi cs educat i on resear ch vere
havi ng success wthinstructional nethods
that enpl oyed “acti ve engagenent.” In
these net hods, nest oftenappliedin
instructiond laboratories o snall d asses,
instructorsava dg vingstudentsafuly
vorked-out set of answers and expl ana-
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tionsright a thebeg nning Instead, they
gui de studentstofigureout concepts on
thei r own—as nuch as possi bl e —
through hands-on | aborat ory i nvesti ga
tionsor c osely gui ded theoreti cd
reason ng. Instructors guidestudentsto
fad [ owproductivelines of reasoning
through aformof Socrati c di a ogue,

aski ng nany | eadi ng quest i ons.

Bit cantheseinstructiona nethods
be enpl oyedinalectureha | wth80or
nor e st udent s? The ansver i s yes. Two
effectivetechn ques are (1) quide
st udent s t hrough a sequence of nul tipl e-
chai ce questions that forcethemtothink
deepl y about the targeted concept, and
use a cl assroomconmuni cat i on syst em
toobtai ninstantaneous responses from
a | students sinoltaneously; (2) alow
studentstowork insnal | groups on
probl ens requi ri ng non-nul ti pl e-choi ce
responses such as di agrans or short
answers. Responses to proper!y desi gned
questi ons can be very qui ckl y checked by
theinstructor wocircu ates aroundthe
lecture hal |, exanhni ngthe work of
students near theai slesandfront row

The conmuni cation systeml useis
flashcards: eachstudent isgvensix5x
8cardsonvhichtheletteresA B G D E
o Fareprinted | witequestionsonthe
board a ongwth severa possib e
answers or provi de pre-printed ques-
tions, ad!’ll usud |y g ve students 15-30
seconds to consider their ansver. |If they

havetroud erespondng, or if thereis
nuch di sagreenent on t he ansvers (for
instance, ha f wth“A andha f wth“C)
1”11 givethemanother mnute (or nore) so
they cand scussit wtheachather. Thi s
nethod al | ows avi rtua |y conti nuous
exchange of questi ons and answers
between i nstructor and students. ,

Frof essor Cavi d M t zer

| have done caref ul assessnent of
ny students’ | earni ng over the years,
usi ng several standard conceptual tests
as vel | as questions borrowed fromat her
instructors’ exans. | neasure students’
learninggains, thet is, inprovenent from
apretest gvenonthefirst day of i nstruc-
tiontoapost-test gventheverylast day.
M students’ gai ns are consi stent |y above
thosereportedincl asses usi ng nore
tradtiod forns o lectureinstruction
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They are exposed tofever topicsthanin
atradtiond class, but seemtolearnthe
concept s they st udy i n nuch great er
depth. They a sol earnto ana yze praob-
lensqualitatively, andnat sinply by
relyi ng on equati ons. Gurse eval uati ons
suggest that nest studentsenoythis
net hod of instruction. My nore detail s
about the assessnents and the i nstruc-
tional nethods can be found onthe
vebsi te of the | SUPhysi cs Educati on
Research Goup, http://

VWV physi cs. i astat e. edu/ per/.
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Lear ni ng Soani sh t hr ough
Experi ence

by Kathy S Leonard
Rrofessor of Spani sh.and H spani ¢ Li ngui sti cs,
and 2002- 03 LAS Mast er Teacher

Earlythis senester, | was anong a
group of five facul ty nenbers naned
as LASMister Teachers, specificaly
for our work i ncreati ng of f - canpus
learn ngopportuni tiesfor students. [J
These ar e sone t hought s and experi -
ences onexperientia |earningas used
tohel pstudents | earn Soani sh.

Forel gn | anguage educators are
constant!y strivingto broaden st -
dents' horizonsandtoinstill inthem
respect and under st andi ng t ovar ds
oherswoarelingusticalyad
cutudlydfferent fromthensd ves. [
Qe o thevayswedothisisto
encourage our students not onlyto
learnfore gnlanguages, but dsoto
liveandvorkinclosecontact wth
ethnically d verse groups, wether in
thelitedSaeso inaher countries.
| actively encourage, and often
reguire, ny studentstobeinva vedin
activities ousi dethe cl assroom hat
hel p t heml ear n Spani sh. These
activitieshaveind uded acd|labora
tiveprgect wthaunversityin
Gl i forni awhere student's exchanged
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letters (beforeenail) wthnati ve-speaki ng
Spani shstudents; interviens wthforei gn
students and i nmigrants i n the Awes area
tolearnabout thevarious d d ects of
Sanish, adlifeinaresidetid learnng
conmuni ty, Gasa H spani ca, vhere
students|ivedtogether and participatedin
edracuricdar activitiesrd aedto
Hspaniccuture

Last sunmer, Nancy Githrie of the
Internati onal Educati on Services staff and |
tooktheideaof off-canpus|earningquite
literdly. Wtravd edtoAica Qile were

“In such situa-
tions, students are
not only actively
involved in their

own learning, but
in many cases are
solely responsible
for this learning.”

students enrol | edinaprogramfor Soani sh
| anguage and servi ce-l earning. I nservi ce-
learning, participationinaprgect is
neant to beanutual |y beneficia educa
tiona experiencefor the students anda so
for the persons beingserved. It isan
opportuni ty to use a newpedagogi cal tool
thet linksthecl assroomwthred -life
experi ences where students canusetheir
Senishskillsinanaturd setting

Wiat al| of the above-nentioned
activities haveincommonis the el enent
o eqerietid learning OThereisrobetter
vay t o under st and peopl es of ot her
cutuweso tolearntheir languagethanto
bepacedinred -lifesituations were
conmuni cat i on nust be negot i at ed f ace-
to-facewthnative speskers of thelat
guage under study. I nsuch si tuati ons,
studentsarenat oy activelyinvd vedin
their owmnlearning, but i nnany cases are
sddyresposibefa thislearnng
Resear ch has shown t hat when cul tural
exchanges t ake pl ace bet vween di ver se
groups, increasedinterest and nativation
figurepromnentlynat onlyinthelearning



of asecond| anguage, but a soinpartici-
pants’ continuedinterest inexperiencing
other cuturesfirst hand, sonething
forei gnl anguage educat ors conti nual |y
striveto pronote [IPs a G nese proverb
hesit, “Tell neand| forget. OShowne
and | wll renenter. (I nvol ve ne and |
wll understand.”

* k k k k * %

For further infornati on onservice-
learnngadexperientid learnng, see

http://vww fiu edd/ ~tinedchy/ Li brary/
bi gdunmy. ht nh

http //wwips. org/ viheti sservi ce. htnh.

htp//csf.od aredo edu/'sl/

Wiat Od You Tell W ?
Survey of Faculty
Development Needs

Last year at thistine, younay have
responded t 0 a t hr ee- page survey about
teachngandlearningat lonaSate. This
survey vas desi gnedto hel pthe Genter
for Teachi ng Excel | ence assess t he needs
of | Ufaculty and | earn howbest to
drect itseffortsinenhanci ngteachi ng
and | earni ng on canpus. The CIE has
a ready i npl enent ed several changes in
response tothat survey, andwe woul d
liketote |l youwnat vel earned.

Anong ot hers things, we learned
that if youattend ClEevertsfairly
regdarly, ywuarelikdytobeanass s-
tant or associateprofessor. Vel earned
that youwoul dliketofindout about
ClEevents throughenai | as wel | as by

Seeds of Knowedge: Howi s cl ass i ke a punpki n? Seve Jungst, Rrafessor of Natural
Resour ce Ecal ogy and Minagenent, ponders thi s questionat aworkshop on devel opi ng
expect ed out cones and assessi ng st udent progress.  Jungst and Jan Thonpson, Assi start
Rrof essor of Natural Resour ce Ecol ogy and Minagenent, presentedthel r workshop - and

punpki n - on Qct ober 22.

read ngthisnevel etter. Inaddtion, you
proebl y prefer face-to-faceinteracti ons
t o Vigb- based facul ty devel opnent, si nce
youfindthet socid interacti ons and
opportunitiestolearnfrompeers nake
ClEevent s val uabl e.

“.about 4 out of 5
tenured or tenure-

track respondents
are familiar with
CTE’s services.”

Because of the val ue of personal
ineractios, youarelikdytoprefer
vorkshops as a CTEactivity, though
infornal di scussi ons wth cal | eagues and
heari ng about teachi ng techni ques over
coffeear luchnay d sobeattracti ve.
CIEw || continuetouse, andcontinualy
strivetoinprove, itsworkshops, andwl |
cotinuetooffer progranminginless
fornal settings such as teachi ngand
learnmgardes.

Respondent s to the survey i ndi cat ed
thet hel pi ng students devel opcritica
thinkingor prademsd vingskillsisthar
gedest aead inerest. Asod hch
ineest aefadlitaingefectivedassroom
d scussi os; i ncorporati ng activel earning
strateg es; usi ngtechnd ogy t o enhance
learning anddesi gningeffectivel ectures.

Interns of faculty devel opnent,
respondents saidthat they vereinterested
inintegrating conmuni cations skills
acrossthe curricd um princi ples of
st udent out cones assessnent; schol ar-
shipd teechingandl earning; | arge cl ass
i nstructi on; and devel opi ng teachi ng
potfdics.

Mr e t han 40%of facul ty responded
tothe survey, and ve were pl easedto
learnthat theovera | perceptionaof the
CE s effecti venessisvery positive. A
overvhel ming naj ority (92% of those
vho expressed an opi niontol d us that
they find the CTE sonewhat or hi ghl'y
dfective Indl, aoou four ot of five
tenured or tenure-track respondents are
famliar wthCIE s servi ces, and assi stant
and associ ateprofessorstendto partici -
patein ClEevents nost regul arly.

continued on Page 4



V¢ found, hovever, that fewer non-
tenuretrackfacutyarefamliar wthor
participatein ClEevents. The CIE
recogni zes thet, sinceour god isto
enhance student | earning, we needto
direct resources and progranming to
berefit of nontenre-track facu ty
The CTE st af f t hanks ever yone who
respondedtothe survey as wel | as thase
who participatedinour fol | owup focus
gous. Thaksdsotothestaff of the
Researchinstituefor Sudesin
Education (RSB, whichhel pedusto
crestethesurvey andtabd aeits
resuts. Vewll continueto seek vays
toneet the needs of | Ufacutyin
i nprovi ng teachi ng and | ear ni ng on
canpus, and wel cone your conment s,

i deas and suggest i ons.

Gar dner to Speak on
Canpus

Howard Gardner, awel | - known
educat or and devel opnental psychol o-
gist, wil appear oncanpus i n January.
Gir dner, who hol ds the John H and
Hisabeth A Hbls Rrofessorshipin
(ogni ti on and Educati on at Harvard,
devel opedthetheory of nul tiple
ineligencesinthe 1980s. Hehas
recel ved nany honor s and avar ds,

i ncl udi ng a McArthur Fel | owshi p.

Grdner wil speak on“At, Sience
and I nterdi sci pl i nary Thought” on
Tuesday, January 28, at 800 RMinCYY.

S ephens Auditorium The CIEi s pl eased
tobeaco-sponsor of thisinportant event
wththe @l | ege of Design.

Enhanci ng Learning i n
Large @ asses

Avor kshop series oneffective
precticesfor teachinglargec assesw|
be presented agai ninthe Soring
senester.

The workshops, facilitated by CTE
Drector Gxly Booke, wll address
such i ssues as cl assr comnanagenent ,
syllabus desi gn, activelearningstreate
g es, creating conmoni ty, gathering
st udent feedback, and engagi ng st u-
dentsnorefu lyinthelarge cl assroom

The workshops w I | be hel d from
3-5 PMon fi ve Thur sdays: February 6
and 20, Mrch 6 and 27, and April 10
and participants nust bewllingto
atedd| fivesessios. Torej ster,
enai | cte@estate eduor call 294-2906.

Sori ng Foruns A anned

The CTEFacul ty Foruns w I | be hel d
on Védnesdays f romnoon- 1: 30 PM
duringthe Soring senester. Tentative
dates andtopi cs are: February 12
“Teachi ng with Gase S udi es”; Mrch 12
“Bxperientia Learning’; and April 16
“Qitica ThinkingthroughInguiry”.

Vet chfor further detal s.

|
“Quick Sart” Vrkshop

The CTEwW | | conduct a wor kshop
inJanuary for facutywshingtoget a
“quick start” tothe senester. Susan
Yager, CIEAssoci ate Drector, wil lead
adi scussi on-ori ent ed sessi on on Robert
B ce s suggesti os for effecti vead
efficient teachi ngandresearch

Bice areiredprofessar of psychd -
ogy, has publ i shed severa books descri b-
ingaset of besicprincipesfa facdtyto
cosider indl aspectsof their praofes-
sad lives

The workshop, whichw |1 provide an
overvi ewand d scussionof Biice s“first-
order principles,” wll beheldfrom
noon- 1: 30 PMon Védnesday, January 22.
Toreg ster, email cte@estae eduar cdl
294- 2906.

Teaching at 1 Ui s produced duri ng t he acadenic year

for thefecutyat lovaSate Uhversity.
Rubl i shed by:

Cnter for Teachi ng Bxcel | ence

204 Lab of Mechani cs

Phone: (515) 294- 2906

Fax: (515) 294-8627

Veb: wwi cte. iastate. edu
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