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1. Based on evidenceprovided by the devartments/units, evaluate the extent and effectiveness in
using assessment of student learning outcome in improving programs.

Thefollowing highlight sone of theexamples of wsing assessmeneédback to improve
progransat the degpartment and llege in 200809. More examples of pogram and
curriculum improvement can befound in he departmert assessment ipect reports in
Appendices| to VII.

A. Improvements athe Departmert Level !

Assessnent plans wee created in200809 for al the gaduae programs n the
College.

Based onAdvisory Board inputand findings in the 200708 assessment ipect
report, he Departmert of Compuer Science formed afocusgroup of9 people to
improvethe bginning-level classes intie program and hetransition of students frm
perquisite courses to hefollowing courses.

The Departmert of Electrica andComputr Engineering developed” #8%&()* +,-./%
0P Q#H &L, 2#+/&)+3"024 ,5)(6)#7 s in Compuer Engineaing and Eledrical
Engneering, both b commence in Fall Semeste 2009. Theprograms rve to recruit
morehighly qudified sudents nto our undegraduae piograms and to r@in them in
our gaduae programs, and they are modekd on the B\M program de\eloped by the
Depatmert of Mechanical and Aeronautical Engineering in 200708.

The Depatmert of Indugrial and Manuécturing Engneering implemented
curriculum changes to he Engneering Design Technology (changing its rame from
89:6 .: &8).: 6,; )#5%.$#,1,<&+.6,= &0:('( 6>4,2,..3) &#+.:6,/%& & .6, H ntent of
the arriculum while redudng the numler of credit houss for graduationto 124 fom
129, the Manufacturing Engneering Technology progran by redudng the numberof
credit houss required for gradudion to 129 fom 131 and by providing four (4)
tedchnicd electives whichenables studentsotselet a minor; ad the Hgineering
Management Technolagy program by reduang the numbeof credit hours required
for graduation to 124 fom 129@,0,:&$ (A)+BC29,DEFGRBA H#A)..6,H),

| A+/#..#.".[>BJA#+,?7& created to suppot a boadened and updited focuson aurrent
needsand piactices acoss vaious manudcturing industies.

The Depatmert of Manufacturing Engineering has initiated an online program in
manuécturing engineaing and developeda 5-year implementdion planto better
save theconsituents in the Stte of Michigan and to increasethe pool of potential
students fothe pogram.

The Depatmert of Mechanicd and Aeronautical Engneering has aeated hree
courses (ME 3990, ME 990, and ME 6990)to all ow undegraduge and graduae
studentsd receive academic credits for onrthe-job practical training that sipplement
classr@m learning. Thisis in response to the indusdl consttuents fordemand of
undegraduate and graduate ME studentsand it will extendthe learning environment
from the classr@om t theworkplace.
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e TheDepatmert of Paper Engneering, Chemcal Engneering, and Imaging added a
biology component tolte requirement ofthe cvemical engineeing program without
increasing the numbeof credit hours required for graduaion. Thechange wasin
response towrent trend in chamical engineering.

B. Improwements &the CollegelLeve

e TheCollegeusedthelnstuciond Development Fund ffom the Provost Qice to
support inprovement ofstudent éarning in ME 257®,8&$%# $+,(H,2#&8.#+@J,0
pilot setion of ME 2570 wa implemented in $ring Semeste 200 for Civil and
Constuction Engneeing (CCE) students, whicimcomporéae visudi zation softwae
and homewrk and examples tailaed to the CCE disciplines. Theresults of thepilot
show the 6llowing improvement: 97.4% ostudents received a grade of C or higher,
compaked t065.8%(averaged over the last 8 sen&ters) of, 0% withdrew from the
pilot, compaed t0 6.8% (averaged ove thelast 8 emestes); and an average GPA of
2.58, ompaed to 2.09 éveraged ove thelast 8 emestes). During 200708, the
K(" 86&A+&198,L)(M(+/*+C+)AS.(:# ' <&M(57 &/,NA:1,/(,.75)(M&2 9,0EPGB,
8l /#1.$+B1/%,+7 .'#),) &A@

e TheCollegecreatedanew course ENGR QRRG8.B.:&8).: 6,2#/%&#/.$+BJ.,/(,
improvethe peparation and sucess d first-timefirstyear students. A plot secion
of ENGR 1990 will beimplemented in Rl Semeste 20, and it will seve as the
anchor dass foralearning community of mechanical and dectrical engineaing
students whora placed into Rre-Calculus. TheENGR 1990 pojed is bagd on the
collaboraion ofthe Departmert of Electrical and Compuer Engineering, the
<&5HI7&: 1,(H,2 &%t $# #:1,0 &(: #A/$#,9: 6.:&8).: 6B, #,/%8& & *+( ffice, and
it is uppoted by agrant from the Nationd Science Founddion (NSF) Couse
Curriculum, and Laboratory Improvement CCLI) Phaselll grant.

e TheCollege of Engineering and Applied Scigces was a sgnaory to anagreement
between Westen Michigan University and Kellogg Community College for a
program of joint admision b WMU-CEAS and KCCin response to arrent
enrollment trend. Thejoint admision pogram to WMU-CEAS and KCCwill serve
as a pilotfor otherprograms at WMU. Thejoint admision pogram was remed a
2009Innowetion Michigan Award Winner a Business Review*s annual Innovaion
Michigan awards eremony on July 16, 2009.

e TheCEAS Assasnent Committee, with representation flom all he departments in
the mllege, has created avisual bol to dign the upoming Higher Learning
K(77 ++( #$D&L.H.(,M.~/1(,/ %&" 86&+8HPIts in me¢ing ABET
accreditation. This should nminimize the dfort toward meeting the iequirements of
both acreditation vigts (HLC in 2010 and BET in 2011).

2. Evaluatethe extent and effectiveness of college-level leadership and support for the use of
learning outcomes results to improve student learning.

Beginning with Fall Semester2005, the Caége has implemented l@rning comnunities to

support siident learning and sucess d first-timefir styear stucents. The poject has esulted
in ~10% improvenent in firstto-second-year, second-to-third-year, and third-to-fourth-year
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retention raesabovethehistorical retention raes b CEAS(averaged ove 5 years from 2000
to 2004). sventeen CEAS faculty memlers seve as mentors othe learning comnunities.
Theleaning community projed was suppord by agrant from the Nationd Science
Foundaion STEM Tdent ExpansionProgram (STEB. Since the STERyrant will end in
Septembe 20, the Colégewill devote resoures to continue théearning comnmunity
projed to improvestudet learning and sucess

For 200809, the Cdkge usedthe Instrudiond Development Fund from the Provost Gite
I1(,.- 75)(M&+/AL1&:/84):. 6 ,.:,2 9,0EFGR,8&%#.$+,(F2#/&) #+@J,29,Hs,. #)85A.) &,
coursefor studets enolled in agonautical, civil, constucion, and metanicd engineeing.

Recognizing that class atendance plays a significant factor in sudent learning, the Colege
piloted aprogam in collaboraion with Residene Life in Fall Semeste 2009 that d owed
S+H)AS()+,(H29,QGOGB 0.8 K(77 A:.$#.(:BJ,/(,)&SA&/ LPo&E&5,(H, T&+.1&&Life
to chek in on a studenvhen she missed onseutive classes. As aresult of thepilot projed,
arevised tacking form has bea aeated cee Appendix VIII), and the pogram will be
expandd in Fall Semeste 2010to indude bothIME 1020 ad IME 142GB9:6 .. &8).: 6,

;) #5%.$+@A).: 6,1 5).:6 ,Semeste 200, two Compuer Science studentsusedtheir
capstore design prgect to design thecompuer hadware and software to automete the
projed for IME 1420, vhich typically enrolls 1M-120students pesection, which makes
taking attendance difficult.

For 200809, the Cdkge supportd the bllowing faculty and dgpartmert chairs to paticipate
in assasment workshops

e Fred Stkins, Professor ofindustial and Manugcturing Engineering and a
Commisgoneron theTechnology Accreditation Canmisson (TAC) of ABET,
representing the Soagty of Automobie Ergineering, paticipated in the AC meeting
in Batimore, MD in Jduly, 2008.

¢ |khlasAbdd-Qader, Assogate Professa, representing IEEE, seved as anABET
EAC program ewauatorfor a Compuer Engineaing program in October, 2008

e Edmund Tsag, attendad the ABET Conmmission Summit in Odober, 2008

e Said Abub&r, Chair ofPaper Engineering, Chemcal Engineaing, and Imaging,
attended an assessment seon & the meding of the American Institute of Chemical
Engneers in Novenber, 2008.

e John Geink, Char of Departmert of Electrical and ConputerEngneering, attended
theEledrical and Compugr Engineaing Depatmert Head Assaiation ABET
Workshopin March 2009.

o Mark Kerstetter, Assocate Proessor ofCompuer Science, atended aworkshop
1.1'81.,8 N&HT' ... :6 ,/%8JAIK7&,0 ++&++T7& /N S&+&+V ,SMET,2&/ %(1"(6>J,4,
the 40" Assodation for Computng Machinery (ACM) Special Intefest Groupon
Computr Science Eduation (SGCSE) in March, 2009

e Don Nelson,Chair of Depatmert of ConputerScience, atended the ABET Best
Assessirent rocesses $mposum Xl in April, 2009

Recognizing that student learning takes place outsdethe dassramm, he Collegeprovided
finandal support ® sudents and student ganizationsmaking presentationsin conferences
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or paticipating in desgn-built-present compditions. Theseactivities supprt the CEAS
comerstones d Engagement and Leadership.In 2008-09, /%&,€4* +,UH.&5)(M.1&1,
$19,563 to sppot such student lening activities.

As Principé Investigator of theNSFfunded retertion dfort, the Assocgate Dean for
Undeagraduae Prgrams and Assasrent andyzed daa on studet peformane in first-year
STEM courses andcritical engineeing science courses, andretention raes(1%-to-2™, 2"%-to-
3 and 3%to-4" year retention); preared bridfing for the advisary board; madepresentation
at the 2008 Fontiers In Eduation Canference, including arefereed conference proceedings
paper; prepared aposer presentation at the 200BISFSTEP gantees meeting; and subnited
an annud report to NS~

During 200809, the Axdate Dean for Research and Graduate Prgrams led thedepartmert
representatives to he Research and Giaduae Pragram Coundl in areating assessment plans
for dl thegraduate piograms n the Colege.

During Spring Semeste 2009, the Asocige Dean for Undegraduate Prgrams and
Assessnent took administrative leave to wark onlearning outcomeassessmentta he
University of Hong Kong (HKU). In the @peacity of Visiting Professor in he Departmert of
Mechanica Engineeaing, Dr. Edmund Tsiag worked with three HKU-ME professorsin pilot
7 5'&7&#].(;,(H,(A/$ (7& #++&++7&:/,..,9W;; QGQGH A 1#/.(:,(H ,9: 6.:&8).: 6,
28&3$%#$+B,29K XOGCER2&$%# $+,(H,I('.1BJA,29K XYGQZBEM&Y,<&+.6@ Dr.
Tsang presented the esults of the pilotassessment pjed to the ME &culty at a departmert
meding and to nembess of the ®llege-wide committee on Four Year Curiculum. Healso
represented HKU in an outcomeassessmentysnposiumorganized by the University Grants
Committee of theHongKong Government and presentedatalk titled ! Designing Capstore
Courses or Experience for Undergraduae Engineaing Program+J

What arethe 2009-10 college goals for the use of learning outcomes results to improve
Student learning.

In 200708, agod at the college levd was to nmove forward the asssent of thegraduate
prograns. Assessnent plans foral thegraduae programs in the Colege of Engneering and
Applied Scienaes were created in 200809. A goal for 2009will beto implement the
assessment plamd usetheresults to mprovegraduae studat learning and the gaduae
programs.

Anothe god for 20 will be preparation for the 22102011 ecord-year to support AEET
accreditation vigts in 2011.

Anothe god will be for al thedepartmertsto have up-to-dae assessmerplan and results of
student éarning outcomeassessment on &DAT, includingacommon agreement egarding
how thedifferent fields within TracDAT shouldbe digned with ABET requirements The
current version ofthe TracDAT sottware does notsupportthe ABET accreditation dfort.
Therefore, CEAS will need theassistantof the software vendar during 200 to more



efficiently use theaesources d the College to meet the WMU and ABET reporting
requirementof outcomeassessment.

It continues to ®agod of the Colegeto increasethe knowedge base by suppoting faculty
to attend t@ining and wakshopson outcomesssessnent. Riority in 2009 will beto swpport
faculty membes who have not attende traning and wolkshops on owbme &sessment.

Attachments
Appendix |. Departmert of Computer Science Annud Assessmenimpad Report

Appendix I1. Depatmert of Bectrical and Compudr Engineaing Annual Assessirent Impact
Report

Appendix I11. Departmert of Industial and Manufacturing Engineering Annud Assessment
Impact Report

Appendix IV. Departmert of Manufacturing Engineering Annud Assessnent Impact Report
Appendix V. Departmert of Mechanical and Aeronautical Engineeing Annud Assessment
Impact Report

Appendix VI. Depatmert of Paper Engineeiing, Chemcal Engineeing, and Imaging Annud
Assessirent Impact Report



Appendix |. Departmert of Compuer Science Annud Assessmentmpad Report

1) Explain how student leaing outcoms results wae usedfor:
a) Informing planning at the department level

)

i) Basal onAdvisory Board inputand indicated ations neded in the last inpact report,
the dpatmert formed afocusgroupof 9 people © consder the organization of
beginning level classesm the pogram and tke transition of students m peqguisite
courses to hefollowing courses. yme ofthe sggestedchanges that wil be pusued
throudh thecurriculum process durirg 200940 ae:

(1) Addition ofaCS 0 dass br studentsli-prepared for CS| (CS 1110)

(2) Usebut notdevelop classes (objet oriented pragramming) in CSI1 (CS1110)

(3) Removal ofsone CS 11l (CS 3310)content to nake room fordatabase coverage.

(4) Reorganize content ofCS | and CSII to improvethe tiansiton to CS2230

(5) Addition of CSIVaand CS Vb courses to hdudeweb programming and
networking.

ii) Inaddition to the itemsn 1) g i) abowve, in the coming year, we will deal with the
conaept of moving to just ore accredited unargraduae maor.

iii) 0,$A) &/, &h):.: 6,(AIB(7&,.+\8 IAL&:/+,-."?& 2'&I(,-() \,.:,] &&7+,/(, DEH&
+('ALG+,/(,5)( ?'&T7+J@,, UMRo&#+ >&) #,5.'(/,+AT>,-# +,1(: &.:,K 1 ,QQQG,/&%
the df ectiveness of @ir progranming to swpportthis leaning outcome. We plan to
implement this in dl labaatory se¢ions of CS1110 in thefal 2009 tem.

iv) Improwe the pogramming skill s of studets exting CS 1110. £50%of students dd
unsatisfatory work onthe inal in-lab pogramming assignment in pring 2008. We
have decided to beus nore on pocedurd programming and less on desloping
classs andclass obgcts.

Revising goals for programs.

NO REVISION OF GOALS.

Articulating or aligning curriculum with new or established partnerships (eg., K-12,

community colleges)

NO ARTICULATION/CURRICULUM ALIGNING ACTIONS.

Changing policies for admission or for transfer into programs

NO POLICY CHANGES FOR ADMISSION OR TRANSFHER.

Preparing self-studies for specialized program accreditation

Our next accreditation séf -study for thetheoly and andysis program will be donein

early 2011. Ouaccrediting agency is ABET/CAC, and assessment déarning outcome

will beamajorportion d the original séf-study and accreditation vist.

Others, not listed above

Mark Kerste/&B,0++($/&1,L)(I8++()B#& 1 &1,.: #,- () \+%(5,//'&1,8 &4T' ... :6 ,/%&,

UA/K78&+,0 ++8&++7& NS & +M%KOT,2&/%(1('(6 >J,#,/%8 S Assodation for



Computing Madhinely Special Interest Group orCompuer Science Eduation (SGCSE)
in March, 2009. Donlal Nelson, Computer Science Chair, attended the ABET Best
Assessnent Processes $mposum X1 in April, 2009.

2) What key student learning outcomes results will members of the faculty address during 2009-
10?

a)

b)

c)
d)

For the st wo years, assessnent of communicéaion skills has dcusedon ora
communicaions, primaity throwgh presentationsof seniordesign. In thecoming year
we will focus on wittencommunicéions.

We will continueto addess henead to mep all learning outtomes bek to the new
ABET/CAC requirementfor outcome a though k.

Item B abovewill require the adition of two nev outcoms.

0",(A] ¥(7&+,..,| Y& #+/&F+ #1,L %0 @<@H7+@

3) What changes, if any, were made to the departmental-level plan since July 1, 2008?

a)
b)
c)

d)

Ph.D. dgree assessmenlan was revised from its initial 2003 onfiguration.
2#+/8*+,18&)8&#++&++&/,5' #.,-# + M. +&DH . /+,:./ # OGGY;H.6AH.(.@

Dueto the ABET/CAC changes in gudent leaning outcome (addition of outcome a
throuch i for dl compuing programs, pus j and k for compuer sdence programs) we
mustmap, were possble, ourcurrent outomes o the pesaibed outcoms, andwhee
not posible create nrew outcomes. Outcomsj and k are beng added.

=%&&#H:.. 6,(AI$(7 &B,B/IAL&:/+,-." YoH#MRO& ' ./>,/(,1&N&(5,-& ?+.8+B,-%.Bo,-#+,/(,
support oal and witten communicaions, wa ranoved. Assessnent attanpts indicated
that itwas notafeasible outcomest this tme. It may be included agan if aweb
progranming courseis instituted [ See 1) g i) (5) above ]



Appendix I1. Depatmert of Bectrical and Compudr Engineaing Annual Assessiment Impact
Report

KRN ENEE

| 01'0##8&01)

Western Michigan University " 4601 Campus Drive
269/276-3150  Fax 269/276-3151

2 #-

3,4 Edmund Tsang
5& - 4 John Gesink
6 (w4 July 1, 2009

7#4  ECE Annual Report on the Measurement of Student Learning Outcomes for Ongoing
Program Improvement

The answes you requested for the three questions (a., b. and c. bdow) are given in J/falics
immedidely following the questions. Reaselet me knowif you have any questions.

a.Explain how student leaing outcomesresults were used for:

ECE Det ABET actions08-09:

1. Informing planningat the departmert level -- Not applicable

2. Revisinggods for programs

e Our undergraduate programs assessment plans are based on a ABET driven 6 year

cyclethat commenced fall of 2005. The adopted assessment plan calls for revision of
program goals based on the assessment of the prior 6 years outcomes and
" HSYBE ()*+ *)H%*- S+ *[*QUR*- +3.1"+45%6' ) BORET %!. %"8..%()90°Fh*) #%
midst of that cycle and thus program goals will be revised around the end of the cycle
in 2011. However, in anticipation of the end of the cycle, in the spring of 2009 the
department curriculum committee enbarked on the task of significantly revising the
curricula of both of our undergraduate programs with the goal of improving delivery
of our learning outcomes. A proposed revision was developed and presented fo the
faculty. Thefaculty discussed the revisions, made recommendations for
improvements and returned the proposal to the curriculum committee for further
work. The curriculum committee will continue development of this proposal during
2009-10.

Our graduateprograms arenot ABET accredited and thus ABET actions are not applicable
to theseprograms.



3. Atrticulatingor digning curriculum with newor establishedpatnerships €.g., K-12,
community colleges)

No Action
4. Changng policies for admission orfor transfe into progams

o (*.9R-+(2%*)+*8. @B+, *+(%*+,*+8.*- +BL 2*"42)$8%()27F< =;*)#W>?>*
department developed and had approved by WMU, a Bached+.12*&p*A™ 984)%B*
< 12)%.2DA<E*- +3.1"$(*2+'-8)%.*>(3B(Y/H(3*! (B**DA<*-.+3.1"*$(*
Electrical Engineering, both to commence in the fall of 2009. The programs serve to
recruit more highly qualified students into our undergraduate programs and to retain
them in our graduate programs.

5. Prepaing selfstudies for specalized pragram accreditation

o MNot applicable next accreditation visit is in fall of 2011. Self-study reports will be
prevared for that visit.

6. Othea uses notlisted dove

o A review and eA98!)$+(¥ *HU>2>*BW.) '%()12822%22' P2 +++8)"+ ORA* G
ability to apply knowledge of mathematics, science and engineering) and E (an ability
to identify, formulate, and solve engineering problems) showed a failure to achieve
outcome A by both EE and CpE students and a failure to achieve outcome E by EE
students failed (CpE students succeeded) in first 3 years of the current 6 year ABET
cycle The remedies adopted to correct these failures by the devartment were two
fold

a. Thedepartment adopted and implemented a no-+ 12 allowed-for-prerequisites rule.
Students must achievea C or better in the perquisite of any core ECE courseto be
adamitted into that course. Previously there was no such rule

b. Thedepartment madea concerted effort to inform all students that tutoring for ECE
courses was available and when and where it was available.

e Faculty participating in extra-university assessment events in 2008-09
John Gesink: Attended ECEDHA ABET Workshop March 20, 2009, New
Orleans, LA
b. Dr. Abdel Qader, representing |EEE, served as an ABET EAC program evaluator
for a Computer Engineering program, Oct. 2008

b.What key studentéarning outcoms results will membes ofthe faculty address durirg 2009
10?

1.Faculty will continue to collect data for and assess the learning outcomes that are
assigned to the particular courses they are instructing.

e Fach undergraduate courseis assigned at least one of the ABET a through k
outcomes
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e [Fach graduate courseis assigned one of the following 3 MS program learning
outcomes.
I, apply scientific and engineering principles to identify, formulate and solve complex
problems,
il.  utilizemodern methodologies and tools in the problem solving process, and
. dfectively communicate.
e Thelearning outcomes for our PhD program for which data will be collected are:
. develop an understanding of current knowledge in an engineering specialty area
i1. discover new knowledge anad/or develop novel methodologies that lead to an
improved ability to identify, formulate and solve complex problems
iii. effectively communicate.

2. Forundergraduate programs, assessment data collected since the fall of 2006 for ABET
learning outcomes C, K & J, assessment data collected via Senior Surveys from the last 3
years, FE (Fundamentals of Engineering) examination data from the last 3 years and
Senior Projects presentation evaluation data from the last 3 years will be compiled and
reviewed in-depth by the devartment assessment committee and, should the results
indicate insufficient achievement of the outcomes C, K and J, remedies will be developed
and presented to the faculty for adoption and implementation.

cWhat changes, if any, were mack to the departmenta-levd plan snce July 1, 20087

1.

Thedepartment developed, adopted and began implementation of new assessment plans for
our MS and PhD programs.

Our undergraduate programs assessment plans are essentially fixed by ABET until the end of
thecurrent 6 year cycle but, as revorted above the devartment has already enbarked on the
task of significantly revising the curriculum in anticipation of possible needed changes

driven by assessment and other factors.
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Appendix I11. Departmert of Industial and Manufacturing Engineaing Annud Assessment
Impact Report

Date: July 9, 2009

Memo to: Dr. Edmund Tsag, Assaiate Dean, Cdlege of Engineering and Applied
Scienaes

From: Dr. Paul Engémann, Chair, Dept. of Industial and Manufacturing Engineering

Subject: | A77 #)>,(HR 9,<&5#H)/7&:/* +,0++&+7&/,T &()/B,0G&ZN09

] &YoM&A?7/I1&1,/%&85H)/7&: |,(HCLA+).# #:1,2#:AH#HA)..6 ,9: 6.: &8).: 6*+Assessment
Impact by Assessment Methods report, on TecDat, as equired. This nemo summalizes sone
spedfic and relevant findings. Addiional infomation an befound in he TracDat report.

ThelME Departmert conduded aseies of events foaisedon theassessment ajur programs
and activities: The includebut ae not limited to hefollowing: Retreats were held on 926/08
focusedon improving communicaion with all of ourconsituents and on 2/@9 to review and
makerecommendaionson the poposel revision ofthe thee engineaing technology programs.
Theal-departmertal advisory boad meetings were hdd in conjunction wih the 44" Conference
on Senior Engneering Design 4/1409. This allowd the menbess d our five departmertal
indudrial advisary boards to asses he paformance of ou graduaing senors. TheFoundy
Eduation Founddion (FEF) accreditation vigt occurred on 3/1609. Senior exit interviews were
conduded theweeks of 12/8/08 and 4/2009.

Explanation of how student learning outcomes resultsare being used for the
following:

1. Informing planning at the department level

Significant changes at tle departmert level induded areduction in cedits required for
gradudion in all TAC pograms: Engneering Graphics & Design Technology from 127 to 124;
Engneering Managemert Technology from 127 b 124, ad Manuécturing Engineering
Technology from 131 t0128. At the sane time, goproved dectives weae inareased and optons
were droppel in favor of oppotunities for moreflexible minors. Stidentscan nowminor in a
broad range of gpproved areas, and an complete a minor dter graduation; optons dd not
provide sub flexibility.

2. Revising goals for programs

Updaes to neet current industy, employment, ad environmertal needs, as suggsted ly
studens andadvisay board, were mack to all TAC progams. Thesehanges were coordinded
across 8 three programs and mimtain a simlar first twoyears studat experience. This allows
flexibility in al three programs if a student hoose to chage degree program amonghem. A
2010 8l implementation s plannead for dl changes. A sumnary of program changes isgiven
%38B,-./% #1L1L(# ',..H)7#/.(:,5) (M.1&1,.:,/%8&H75#: >.. 6,=)#HI<#,80++&+7&/, G5 #¥,?>,
O++&+7&/,2&1%(1+J,86()/@
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In Engineering Graphics & Design Technolagy (EGR), piogram revisions ndude achange of
progran title to Engneering Design Technolagy (EDT), strangly suggsted by students and
J1AH)>@,,=9%4) &/,8 6)#5%.$+J0#,5\M&,/(,?&,5)(?'&7#/.$H) ,?(/%, #A&:/+ #:1,5(/&:/ #',
industly employers, as it connotes @wo year degree. Two new design courses (ME 1430
Produd Design Fundanentals and IME4490 Advanced Produd and §stemDesign) have been
addal. And arevision of current CS and ECE rguirements wil provide thesprexdsheet skill s
and tednical knowledye required for al tedinology programs.

Engneering Managemert Tecnology (UEM) aso adoptd the evised CSand ECE
requirements ¢ bdter meet curent needs, droppd IME 4200 Modrn Industrial S/stems as
redundant to mateia well-covered in svera existing courses, andrenumbeed and mowed IME
4220 Engneering Teams D the sophomorkevd, respondng to exensivesuggestion by students,
advisay board, and feculty. This chage affected engineering technology programs.

The mostsubsantial changes were madeto Manufacturing Engineering Technology (MFT). In
addition to the sheed revision of compuer and dectronics conent @ove, the MFT program
droppael COM 1040 Rblic Speaking, given the &tensiveuse & oral communicaion
requirements hroughoutthe arriculum. This clange was recommended by graduaing senios
H()7#: >>8)+" #+&++TB(H,6)#1LAH#.: 6,+&:.()+*()#,$(77A:. $H.(# 2. [.&+ A, . 1A+)>,
feedback on ourseniors supportshis nove This chage aso afected EDT. Huid Mechanics
and Hydraulics wes increased by onecredit hourto provide thehandson laboraory experience
needed, and the ourse numberchanged to rdl ect increased levd of knowedgeneaded for the
course Themodynamics also dded alaboratory for handson experience. This chage dso
affected EDT. Finally, responding to industy, student, and aademic recommendaions, anew
coursein sustaindle manufacturing, IME 4570Manuacturing for Sustaindility, was aded to
the pogram.

Assest78&:/)&A'f HY, #LM.H>,?2(#H1+#1,+&. () ,../ M.&,+AS5(Y, #+[>8H8)*+ Prot6&t,.:,/%&
1& MEH?'&+,(HOB, $5+/(:&,1& .6 \HA)+&H) ,/%&&%:('( 6>,5)(6)#7+@,3&.H.$#>B, .. LAH>*+,
H®+,(,?).&8%1,3( $+&,&7 A $4.(:B,K77?. :&1,-./%,¥A1&:/+aready extensivepreactice in
long, formal reports, esuted in newrequirements fora brief project sunmary and a
professiond-quality poser, suitablefor conference presentation, inIME 4920. In addition,
respondng to the perceived need for community outreach and areduced ability for indudry to
patner with us fa senior projects, he IME department ha soudt outpatnerships wih notfor-
BYH/, K77 A:.l>6)(A5++A$Y%+, ##7# ((, [ #M&,a,N+%&+@,,6We& :6 ,HPA+,(;,86)&& J,
engineering has motvated semor projeds o design biodesd conveasion ofwaste poduds and
to continue kdraulic bicycle design prgects. Thesehanges hawe met with support fsm
students, advisgrboards, and recent graduates.

Thenew Industia & Entrepreneurial Engineering progran, implementel this pastyear, has
been assesed by studens andindugry advisas & a paitive move Secifically, the IEE
advisay board was pleased by the inclusion of entrepreneurial engineering topics in nior
design prgects and ly the work doneby the first cohort oftheIME 3010 ¢ass. $udents vate
sdisfaction with the new program. Increasel interest in thelEE program has esulted in an
enroliment incease.
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3. Articulating or aligning curriculum with new or established partnerships

ThelME departmert, working closely with the CEAS Advising Office, andin response to
assessment cftudent ad indudry consttuendes, has enfanced the dulenrollment pogram
with KCC. Joe Petro of IME has be@ assigned to ensug avery clear and well -articulated path
exists between IME and KCC.

4. Changing policies for admission or for transfer into programs

A new policy will takeeffect fall 2009 br transfer into the Ehgineeing Management
Technology (UEM) program, or for students alredy enrolled in UEM to alvance into 3000 and
4000 levd courses. A Decembe 2008 review of extensivedda and sudent inteiviews showe
that only 20.9%of studets whose emulative GPA wa below2.3at the point of enteling uppe-
levd UEM courses wee ableto graluae in a timely manne. The new policy shout ensure
students hava soid foundaion bdore proceeding to the uppe-level courses, which ae
sometimes ofered only once ayear.

A 60-credit, two year Assodates dagree program in engneering technolagy at KVCC can now
provide 100%randerability into the Engineering Graphics and Design Technology program.
Obtaning the AAS dagree at KVCC and then atering the EGR prayram will reduce the numbe
of nontransferrable murses, andassocided timeand wst, forthe studen

5. Preparing self-studies for specialized program accreditation

Thosestudents who he paticipated in Foundy Eduation Founddion (FEF) activities ove the
last seved years were documentel and contaded in preparation for FEF accreditation. Thee
graduaesand arrent sudents havepresented paers and paticipated in the Casting Congress,
amongothe professiond adivities Gee TracDat for additional assessmenhformation). The
FEF granted thel ME program a fve-year accreditation in March 16, 2009.

Key student learning outcomes resultsthe IME faculty will addressduring 2009-10

Depatmert faculty will continueassessig the ke student ¢éarning outcanes identifiel in the
program and @patmertal matrices aeated and mntinudly updaed though semiannud
retreats. Because tlesestudent leaning outcome mesh tosely to ABET outcomes, caeful
ongping assessment wiliso help he departmert prepare for the evidentialy year of 20102011.
The coming year will bethe first review of course assessments of thew Industial &
Entrepreneurial Engineering program. TheApril 2009 neeting of the IEE advisary board
provided speific feedback on the pogram sofar as wdl as siggestions forcontinued
improvement.

Preparation for implementation of thecurriculum revisions b the thee technology programs is
undeway. Closeattention to assesnent of thesechanges to enste their efficacy and vdue is
plannel.

Changes madeto thedepartment-level plan sinceJuly 1, 2008
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In 2008, tle IME department tanged its couse assessment methods two sgnificant ways: by
identifying key courses and outcoms that best support@gran andABET outcoms; and ly
usingarevised oursereport form that supports TracDat reporting and best indicates howa
courseand the seleted outcomes fulfilled theidentified pragram and @partmert gods.

In 2009, ths method wausedand pioved effective. In aldition, in 2009, ofice stdf and
additional faculty were trained in using TracDat, and the dpartmert asa whole @mmitted to
reporting outcoms results via TracDat.

No othe mgor changes © the dpatmert-level plan, beyond thog articulated dove have been
made

Summary

The Depatmert of Indugrial and Manugcturing Engneering continues toact and pla based on
the eliable and specific i nformation colletedfrom our mutiple mnsttuendes ths lastyear. In
the patyear, virtualy the entire departmert was involved in g@plying student learning outcome
results to sgnificant changes at the departmert, program, andcourselevel. We are committed to
rigorousassessment dhesechanges andinvolving al consituendes in catinuous
improvement ofME departmert teaching and policies.
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Appendix IV. Depatmert of Manufacturing Engineering Annud Assessnent Impact Report

Manufacturing Engineering Departmert/Program, 20082009

Memorandafrom chars/directors ofdepartmerts/units subnitting assessrent regports to he
dean, answering three questions:

a. Explain how student leaing outcoms results wee used for: TheMFE
depatmert/program usesABET ak, dong with the five Socigy of
Manuacturing Engineers, SME, program spedic outcome for assessirent.

1.

Informing planningat the departmert level: We paform anannud
review of ou assessmerplan and dudent outcometo dentify
oppotunities or neds fa change and improvement.
Revising gods for programs: No identified or groposedgoal revisions
were establshed,or needed, based upon the 2002009 &sessment.
Articulating or digning curriculum with new or established patnerships
(e.g., K-12,community colleges): Three curriculum propost wee
subnitted and onegpproved to betterfacilitate transfe studets from our
community college partners. Theseinclude:
i. Remove ME 2580 s aprerequisite for MFE 424 (gpprowed).
ii. Allow ME 2530 to sibstitute for either ME 2560 or ME 2570
(pending).
iii. Increaseall owable community college trander credits from 68
credit houss to @ aedit hours (piopose pilot pragram with LCC);
hdd up at ollege curriculum committeelevd due tolME concerns.
Changing policies for admissn orfor transfe into progams: No
changes corsidered or implementel; however program initiated & LCC
(Lansing in Januay 200 with our frst group ofstudentsaking WMU
courses and ou first couseoffering in Lansing
Preparing selfstudies for spedalized pragram accreditation: NA; the
MFE program will be reviewed & the univesity during the CEAS gcle
in 20112012.
Othea uses notlisted &ove: Initiated online program development and
developed 5year implementation pbn; solcited fundingfrom BUP to
support odine coursedevelopment; request gill pending

b. Wha key studentéarning outcomse results will membes ofthe faculty address
during2009107? Basal upon ourassesment rauts the bllowing changes will
beimplemented

1.

2.

ABET E Not all gudens atievel the asired oucome theefore the
instructor will modify the courseinstruction next time to inprove
performarce. Note that ths ciiterion was only missed ly one student not
achieving the desired outtome. An additional excel assigiment will be
given dealing with the handling of depreciation and taxes priorto the
duedae ofthe poject.

ABET I: Not all students pasdghe CMfQE exit exam (sping 2008)
Entrance exam is now gven to all hcoming students.
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c. Wha chages, if any, were madeto the depatmertal-levd plan since July 1,
2008? Several changes were mack to betteralign outcome with spedfic courses
and activities.
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Appendix V.

Annual Report on the Measurement of Student Learning Outcomes
For Ongoing Program Improvement

Department of Mechanical and Aeronautical Engineering
July 1, 2009

a. Explain how student learning outcomes results were used for.
if) Informing planning at the department level
iii) Revising goals for programs
iv) Articulating or aligning curriculum with new or established partnerships (eg., K-
12, community colleges)
v) Changing policies for admission or for transfer into programs
vi) Preparing self-studies for specialized program accreditation
vii) Other uses not listed above

Thefollowing curricular changes ocurred as aresult of theassessment.

1) Effective fal 2009, anew course ME 3990 isadded to he Group 3 Eletive emphasis of the
medanica engineaing undegraduate piogram. Thetitle of thecourse is Coopeative
Eduation. This cousewas ceated be&ause arr industial constiuents hae been asking for ME
co-op stidents. The érmalization ofthis progam is a esponse to th@srequests Asse&snent of
the learning outcome will be accomplishedvia aco-op/intem enployer suvey.

2) Effective fall 2009, anew coure ME 5990 isadded to the medanical engineering M.S.
program. Thetitle of thecourseis Rractical Training. This cousewsas created because thee has
been gradually increasingdemand from ourgraduate studats (especially from intemaiond
students) to bdlowed to work in industial postions drectly related to heir field of study in
order to supplemet ther education. Thefaculty of the MAE departmert bdieves thatt is
important for any gradude studat who ha notganed industial experience, to do ®.

3) Effective fall 2009,a new couree ME 6990 isadded to he medanical engineering Ph.D.
progran. Thetitle of thecourseis Rractical Training. This cousewas created because thee has
been gradually increasingdemand from ourgraduate studats (especially from intemaiond
students) to bdlowed to work in industial postions drectly related to heir field of study in
order to supplemet ther education. Thefaculty of the MAE departmert bdieves that  is
important for any gradude studat who ha notganed industial experience, to do .

b. What key student learning outcomes results will members of the faculty address during
2009-10?
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All thefollowing learning outcoms will beaddressed ér metanicd and aeronautica
undegraduate plograms.

Undergraduate ME program learning outcomes

1. An aility to appy knowledgeof advanced mahemaics throudn mutivariate calculus
and differential equdions

2. An ability to appl knowledgeof saence

3. An aility to appy knowledgeof engineering

4. An aility to desgn and condud experimerts, & wdl as to anbyze and interpret dat

5. An aility to desgn asystem, omponent, oprocess b meé desied needswithin
reali stic constaints suchas eonomic, environmental, so@l, political, ethicd, hedth
and sdety, mandacturability, and sustinability

6. An aility to fundion on muti-disciplinary teans

7. An aility to identify, formulate, and sol’e engineaing prodems

8. An undestanding of professond andethical responsbilities

9. A knowedge of contemporay isues

10. An dility to wiite eff ectively

11. An aility to speak effectively

12. An undestanding of the impat of theengineering solutions n aglobal, emnomrc,
environmertal, and socetal contex

13. A recognition of theneed for, and ability to engagein life-long learning

14. An aility to use the tchniques, skis, and moder engineering tools neessay for
engineering practice

15. Familiarity with gtatisics and linear dgebra

16. An aility to woik professondly in theemd systems nduding design and reali zation
of suchsystems

17. An aility to work professondly in mechanical systems mduding thedesign and
redli zation of sud systems
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Undergraduate AE program learning outcomes

1. An aility to appy knowledge of mahenstics

2. An aility to app¥y knowledge of saence

3. An aility to appy knowledgeof engineering

4. An aility to design and condud experimerts, & wdl as to andyze and interpret dag

5. An aility to desgn asystem, omponent, oprocess b meé desied needs within
redli stic constaints suchas e@nomi, environmental, socal, political, ethicd, hedth and
sdety, manubcturability, and susainability

6. An aility to fundion on muti-disciplinary teans

7. An aility to identify, formulate, and sol’e engineaing prodems

8. An undestanding of professond andethical responshilities

9. A knowedge of contemporay isues

10. An dility to wiite eff ectively

11. An aility to speak effectively

12. An undestanding of the impat of theengineering solutions n aglobal, ecmnomc,
environmenal, and sotetal contex

13.A recognition of theneed for, and aility to engagein life-long learning

14. An aility to use the tchniques, skis, and moder engineering tools neessay for
engineering practice

15. A knowedge of aerodynamics

16. A knowedge of aerospa® mateials and strutres

17. A knowedge of propulsion

18. A knowedge of flight mechanics and stbility and control

19. Design competace tha indudes inegration d aeronautical topics
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Graduate Program Assessment Plan in Mechanical Engineering

Assessment

The MAE departmert uses the student leang oucomes as theéasisfor the
collection and andysis of daa to support gduae progran review. Spedi c daa
collection activities for the Graduate Prgram Assessmentrasunmaiized in the
tables listed elow. This documet was appoved in 200809 academic year by
the dpatmert faculty. The MAE Graduae Curiculum Committeewill build
the neessary tools (forms, surves, etc.) for the measuranents Isted bdow. This
activity will takeplace during the summer 20 term. Theassessnent dag will
be avail able stating fall 2009.

It is important to note thathe plan outlned in this doaument epresents a frst
attempt at assesnent of the MAE Graduate Pragyram. It is expected thet, basd
on its outome, thg plan will berevised ad components @deal orremovedin the
future. Additiond measures drectly related to the progran gods/objedives may
beincomorated.

Assessment Timeline: An assessmengport will be completed by the MAE
Graduae Curiculum Committee every three years, andconveyed to he MAE
faculty for review and disausson of gppropriate action. Theinitia reportwill be
completed in Sptembe 2012, br the &l 2009 throud sping 2012 emeger
time peiod.
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a) Master of Science in Engineering (Mechanical, Non-Thesis Option)

Outcome Assessment Methods | Evaluation Person/Group responsible | Group
Metrics for conducting the responsiblefor
assessment reviewing the
results
1) An ability to appy Students ee required to | 100%of studets | Graduae Advisor Depatmert
advanced knowledge of | complete two complete ther Graduae
Mathematics to he Mathematicsintensive | Math requirement Curriculum
soluion of engineering | graduae-leve courses | with a gadeB or Committee
problems better
2) An advanced ability to | Gradude-levd 100%of studaits | Graduae Advisor Depatmert
identify, formulate and | coursevork complete & least 2 Graduae
solve egineering ME 6xxx levd Curriculum
problems courses witha Committee
grade of BA or
better
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b) Master of Sciencein Engineering (Mechanical, Thesis Option)

Outcome Assessment Methods | Evaluation Person/Group responsible | Group
Metrics for conducting the responsiblefor
assessment reviewing results
1) An ability to appy Students ee required to | 100%o0f studeits | Graduae Advisor Depatmert
advanced knowleadge of | complete two complete ther Graduae
Mathamatics to he Mathamaticsintensive | Math requirement Curriculum
solufon of engineering | gradude-leve courses | with a gadeB or Committee
problems better
2) An advanced ability to | Graduae-levd 100%of studeits | Graduae Advisor Depatmert
identify, formulate and | coursevork complete d least 2 Graduae
solve egineering ME 6xxx levd Curriculum
problems courses witha Committee
grade of BA or
better
3) An ability to paticipate | Evduation of thesisby | 100%of studeits | Maste's commitee Depatmert
in relevant ergineering | the ommittee complete ther Graduae
research culminating in thesis. Curriculum
a Maste Thesis Committee
4) An ability to Written 100%of studeits | Maste's commitee Depatmert
communicae communicaion: Ol complete ther Graduae
effectively communicdion: thesis | thesis. Curriculum
defense Committee
5) An ability to aqquire Literaturereview in 100%of studeits | Maste's commitee Depatmert
knowledgeof current Maste thesis includean Graduae
research and extensiveliterature Curriculum
technology in field of review in thar Committee

spedaalty.

thesis
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c¢) Ph.D. in Mechanical Engineering

Outcome

Assessment Methods

Evaluation
Metrics

Person/Group responsible
for conducting the

Group responsible
for reviewing the

assessment results
1) An ahlity to apply Sweecessful completion of 100% of graduates Graduate Advisor Department Graduate
advarced knowledge of Math qualifier exam passthis exam. Curriculum Committee
Mathematics tothe
solution of engineeing
problems
2) An advanced ahility to Graduatelevel coursework | 100% of studerts Graduate Advisor Department Graduate

identify, formulate ard
solve engineeing
problems

complete atleast half
of their ME 6xxx
level courses with a
gracke of BA or better

Curriculum Committee

3) An ahbility to communicate

advarced concepts
effedively.

Reseach proposal
presemation
Ph.D. thesk deferse

100% of graduates
passhoth

Ph.D. committee

Department Graduate
Curriculum Committee

4) An alility to acquire
knowledge of current
reseach and techology
in field of spedalty.

Literature review for
reseach proposal

100% of studerts
include anextensive
literature review in
their proposal

Ph.D. committee

Depatment Graduate
Curriculum Committee

5) An ahbility to conduct
indeperdert reseach
cuminatinginaPh.D.
dissertation.

Ph.D. dissertation

Approval of
dissertation

Ph.D. committee

Depatmen Graduate
Curriculum Committee

6) An ahblity to evaluatethe
contributions of othersto
field of spedalty.

Literature reviews for
reseach proposal ard
Ph.D. dissertation

100% of studerts
include evaluative
literature reviews in
their proposal and
dissertation

Ph.D. committee

Department Graduate
Curriculum Committee
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c. What changes, if any, were madeto the departmental-level plan since July 1, 20087

No mgor changes fortheundegraduate plan were made Sncethe vist for ABET
accreditation ocurs every six years, theMAE assessmentaenmtteeevaluates the
assessmenesults andthe plan eery three years correspondig to halflife of our
accreditation gycle. Snce the nev assessment ptawas implemented br the first imein
fall 2006, the eview of this plan occurs in Simmer 11 2009. The plan or graduae
progran assesnent was created and gproved by faculty during 200809 academic year.

However, theformat of therecording of theassessment reults was changed for ease of
andysisand presentation. In the fast, onetablewas used toaport theassessnent results
for al theprogram outomes. This table became very inefficient and dmost imposible
to present as the wlume of data inaeased. Thus, insead of onetablefor al outcomes,
we now have onetablefor each outome. SinceJuly 1, 2008, the MA Assessment
Committeg Drs. ludeh Ari-Gur, James Kamman and Parviz Merati developed atemplate
recommended by Gloria Rogers, the ABET assesment giru. Theseoutcane tdbles ae
postd on the dpatmert ftp site. All of our course assessmentoordinaors hawe access
to thesetables andregularly updde the tdles lased on ®urseoutcomeassessrents
conduded by faculty. Thesetables ae designed for efficient reporting of the assessment
results andtheir analysis With aquick look & the graph presented br each outcome the
faculty, the outomeassessnent coordindors, theassessmentammitteg and the ABET
evaluators @an seethe asessnent results. As soon a the &culty memlers ae finished
with ther courseoutcome assessmenttdhe end o the semster, they work with the
outcomeassessmentaordinators to nput heresults in thetables. Thefaculty can
obseve theassessmenesults ove time eff ectively and will usethe assesment esults ©
improvethe airricula. This pro@ss s appoved by the MAE faculty in 2008-09
academic year.

TheOutmme Assessnent Talde for program Out@me #1 in Mehanical Engineering
(ME) program is presented hee as anexample. Thee are additional skteen pragram
outcometables for mechanicd engineering program. Thee are nineteen program
outcometables for aeronautical engineeing program. Thesetables can bereviewed by
request onthe dgartmertal ftp site.



Mechanical Engineering

Program Outcome#1.An ability to appy knowledgeof advanced mathematics throup
multivariate alculus and differential equaions

-ME 3600
Strategies -ME 3560
-Senior Surveys
-Ext. Advisory Surveys
-Faculty Evaluations
Assessment Methods -Senior Ext Survey
-Extemd Advisory Input
Sourceof Timeof Data | Assessment | Evaluation of
Assessment | Collection Coordinator | Results
ME 3600 Fall 2006 Jm Kamman | Depatmert
Spring 2007 Assessnent
Fal 2007 Committee
Spring 2008
Fall 2008
ME 3560 Fall 2006 Jm Kamman | Depatmert
Spring 2007 Assessnent
Fall 2007 Committee
Spring 2008
Fall 2008
Senior Fall 2006 Parviz Merati | Depatmert
Surveys Spring 2007 Assessent
Fal 2007 Committee
Spring 2008
Extemd Spring 2007 | Parviz Merati | Depatmert
Advisory Spring 2008 Assessnent
Surveys Committee
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ME 3600

Performance Criteria and Evaluation Metric

Dueto the naure of the mateial covered, dl theexam questdns réateto this oucome The
evaluation nretric is that80% of the studets must peform at least 70%when sudent exam
smres ae averaged.

First Cycle Findings-Fall 2006

Regular quizzes wee given in Soring 2006 & an atemptto keg sudents upwith the pace of
the dass. Howver, thequizzes tooktime avay doing homewvork problens in the classram.
In Fall 2006, &tratimewas spent onr@swering questions réated to the homework problems.
The pecentage of thefinal gradefor homework was rased fom 10%to 13%. Thelevd of
student pgormarce was raised on ech assessnent. Themetic is now béng met on two of
the four individud assegments ad wha sudent soores ae averaged ove all four
assessments. Albudh the metic was stisfied for this couse the meric was notmet on
exam 1 and thdinal exam. Thepeacentage of students $oring above 70% is presented béow.

Exam 1 Exam 2 | Exam 3 | Final Exam
Exam Average
Performane of Sudents | 60% 80% 100% | 72% 92%
Scoring above 70%

=%&%)&&o#H 7+ ,#:1,(:& H#' ,&b#7 ) &5)&+&/,ZEC,(H,#+/AL1&:/*6)#1&a0,6%#,/%) & 58 $&/,
of the studets passe the class with agrade of D or beter.

First Cycle Actions

No speific changes will bemadein Spring 2007from Fall 2006. Emphasiwill be continued
on answeaing homewvork-related questions n dass. Also, ahigher emphasiswill beput on he
homework soore (15%of total score)

Second Cycle Findings-Spring 2007

In al instances, except exam 3, sudents scad bdow the méric of 80%. However, when
+HAL&:+*IBET +$() & #HRHMSHOLLBH? (A/,ZGe,+§) &1,FGc,(),?&l/&),+#.+H.: 6,/%&,78.$@,,
The peacentages of studats oring above 70%and dhanges relative to theFall 2006 seneste
are presented lElow.

Exan 1l | Exam 2 | Exam 3| Final Exam
Exam Average
Percentage of Sudents 67% 71% 86% 71% 80%
Scoring above 70%

Performane was raisedconsderably on exam 1, but is stll below themetic. Exam 2
performarce droppeal bdow themetic. Theaverage performance of thestudents wa also
significantly lower.

=%&%)& &o#7+,#1, (: & H.:# )&)&&, ZEc, (H#, +/AL&:[*#6)#1&QW:&/>, 58 3&/, (H /%¢&
students pasdehe tasswith a gade of D or better.

Second Cycle Actions




Continueemphasis on answing questions réated to the homework prablems. Theeis a
strongcorrelation beéween poorhomewvork and test scoes. Enourage students © spa&d more
time on homeork. A new departmertal policy effective Fall 2007, equires sudents D get a
8KJ,(),?&18),.:, #',29,% (A)+&,/%# EB)QESA.#&+ B, (1% &HA)+& @, 9, YPGG, . #5)&
requisite for ME 4790, stidents ae )&8A.)&,/(,6&,#,8KJ,-%.$6,." ,7#\&,./,&+.& to meet the
metric

Third Cycle Findings-Fall 2007

Thestudents sced above the dgatmert metric (of 80% on examsll and IlI, very near the
7&0).9,(:,&b#7, GHL,2& (-,/%& 7&/).$,(:,/%&H: # ,&H7 @,] Y0&&HFYo, W1&*+,80H7 +,+8() &,
are averaged, ebou 86%o0f the studets scored 70% or bdter. The metic was met.

Exanl | Exam 2 | Exam 3| Final Exam
Exam Average
Percentage of Sudents 79.3% 82.8% | 86.2% |62.1% |86.2%
Scoring above 70%

Third Cycle Actions

Continue emphasison answeing questions related to the homework problemsin class
Continue to emphasie the importance of homework to the students Thee is a strorg
correlation between poorhomework and poortest scores. Need to continueto emphasied this
to sudents and acouragethem to pend mae time on homeork.

A new depatmertal policy effective N¥' ,OGGRH&A.)& +/AL&:/H(, 6&,#,8KJ,(),?&/8),.:, #',
ME courses that are prerequisites for other courses. As ME 3600is a pre-requisite for ME
4790,studentsn the near future (probably Fall 2008 or Spring 2009)will berequired to get a
8KJ,in this classwvhich will make it easierto meet the meric.

Fourth Cycle Findings-Spring 2008

=%&+/AL&:/+HE) &1, #?(M&I%&L&HIT&: [, 7&).$, (:, #', #++&++T7&: /4 @Pp& &HSY%0+/IAL&:/*H
exam saores are averaged, about ninety! five percent of the studentsscored seventy percent or
better.

Exan 1l | Exam 2 | Exam 3| Final Exam
Exam Average
Percentage of Sudents 81.0% 95.2% | 95.2% | 81.0% | 95.2%
Scoring above70%

Fourth Cycle Actions

Continue emphasison answeing gquestions related to the homework problemsin class
Continue to emphasie the importance of homework to the students Thee is a strorg
correlation between poorhomework and poortest saores. Need to continueto emphasizd this
to sudents and ecourage them to spead moretime on homeork.

A new departmertal policy effective N#' , OGGFR&EA.)&,+AL1&+,/(,6 8 #8KJ,(),?&18),.. #" ,
ME courses that & prerequisites br othercourses. As ME 3600 is prerequisite for ME
4790, stdents n the ner future(probably Fall 2008 orSpring 2009)will berequired to get a
8KJ,in this classwhich will make it easierto meet the meric.

Fifth Cycle Findings-Fall 2008




The studentssoored above the depatmert metric (of 80%) on two of the four assessments
However, wo&:, &$% +/A1&:*+&b#T7, +%) &, #H)& #RH#E&Bonly 71% of the Mechanical
Engneering studentssaored 70% or better. Student performarce has not been this low since
Spring 2006.

Exan 1l | Exam 2 | Exam 3| Final Exam
Exam Average

Percentage of Sudents
Scoring above 70% 80.6% | 61.3% | 83.9% | 58.1% | 71.0%

Fifth Cycle Actions

Continueemphasis on ansing questions réated to the homework prablems n dass.
Continueto emphaize the importance of homework to the studets. Theeis a stong
correlation beéween poa homework scaes andpoor test scaoes. Need to cantinueto
emphasie this to sudens andencourage them tospendmoretime on homeork.

Somehowneed to notivate studats b put nore effort into honework. In Fall 2008, the
average homework sare for ME students wa 63%. If students ae puting reasonalbe effort
into this couse they shauld havea homevork average above80%. Clearly, the studeneffort
was low.

0,:&-,1&5%)/7&: 1,5(" .$>,-%. %0, 7847 &, &HH& M&: N#'  OGGRIA . &+, +AL&+,/(,6 & #8KJ,
or beterin all de@rtmenrtal courses that ae prerequisites br othercourses. As ME 3600 is a
pre-requisite for ME 4790, sudents n the ner future (probably Fall 2010)will berequired to
68 #,8KJ,.:,/ %.+ $H++,-B0,-."", 7 A&,./,8+.&)(, 7&8l,1%& &/).$@




ME 3560

Performance Criteria and Evaluation Metric

Dueto the nature of the mateial covered, dl theexam questons réateto this oucome The
evaluation nretric is that80% of the studets must peform at least 70% wlen sudent exam
smres ae averaged.

First Cycle Findings-Fall 2006

The metic was notsatisfial in any of the assessrents It appears tha the mateial related to
integral and diferential calculus n exam 2 was the maine@asonfor the lowpeaformarce. In
anothe attemptto enourage timely and @ntinuous praations, rgular unannouned
quizzes wae given inFall 2006 b keep the studets upwith the pace of theclass

Exam 1 Exam 2 | Final Exam
Exam Average
Performane of Sudents | 61% 39% 71% 50%
Scoring above 70%
First Cycle Actions

In oring 2007 senester, a review sesson will beadded priorto the presentation of integral
and differential caculus.

Second Cycle Findings-Spring 2007

The metiic was notsatisfiel again in any of theassessnents. In Spring 2007, areview session
was aded prior to the examsthat showd sorme improvement.It appers tha the reviews are
bendficial in gudent peformane as shown intiefollowing table

Exan 1l | Exam 2 | Final Exam
Exam Average
Percentage of Sudents 63% 41% 78% 56%
Scoring above 70%

Second Cycle Actions

Continuereview sessiongnd put nore emphasison integral and vetor differential calculus.

Third Cycle Findings-Fall 2007

The metic was notsatisfiel. It appears thet the matesial related to integral and vector calculus
is one ofthe easons forthelow peformance. However, theearlier enphasis on the stug
habits showed improvements h Test 1 and thdinal exam.

Exan 1l | Exam 2 | Final Exam
Exam Average
Percentage of Sudents 83% 33% 54% 71%
Scoring above70%

Third Cycle Actions




More review sessons and speific instrudions wil be usedfor preparation of Test 2 naterial.

Fourth Cycle Findings-Spring 2008

Only in test 1 he studens scoed above the dgartment metic. The two exams andonefinal
8b#7,)&5)&+ &/,&.6%0k, 58 $&/,(H # +/AL1&:[*6)#1&@ ,b/>! seven pacent of the students pasde
the dass with agrade of D or béter.

Exan 1l | Exam 2 | Final Exam
Exam Average
Percentage of Sudents 80.4% 47.6% | 54.0% | 68.6%
Scoring above 70%

Fourth Cycle Actions

More review sessonsand spedfic instructionswill be usedfor preparation of Test 2 materal.
The students ainsufliciently prepared for the mathemaical rigor required for the @ur=.

It appears that the mateial related to integral and vector differentia calculus is one of the
reasonsfor the low performance on Test 2 and the final exam. A new textbookwill be usedin
Fal 2008 that introduas more examples. In addition, shorttests(quizzes) will be given in
addition to the two nain teststo reduce the maerial for each test.

Fifth Cycle Findings-Fall 2008

The degpartmert metric was notmet on ay of the three individual exams na on theexam
HMIEE D , =&, b#H7+#:1,(:& H#' &b#7,)&5)&+ &/,&.6%0F, 58 $&/,(H, £ HAL&:/%,6)A &
Seventy-eight percent (35/45) ofthe studets pased the ¢ass with agrade of D or higher.

Exan1l | Exam 2| Final Exam
Exam Average
Percentage of Sudents 31.1% 44.4% | 46.6% | 42.2%
Scoring above 70%

Fifth Cycle Actions

Additiond mateial (open channel flow) requested by CE departmert has not madeit possble
to devote classperiods for extra quizzes. Extersive review sessbns were conduwcted before
each test. Hovever, thesize of theclassand chronic lack of preparation and background isone
of the causes for low soores. Thefina (totd) score was curved by 8! points! thisresulted in
78% (35/45) of the studentgpassing the classwith a grade of D or higher. During the Spring
2009 seneste three (instead of two) exams wil be given.




Student Senior Surveys

Evaluation Méetric

0/, &H#1ZGe,(HI%_&+5(-+&+T A+, 2&#+-& )&L 8 1)(:6 '>,0 6)&&J, () ,80 6)8&J,#7(: 6,/%&H.M|
)H.:6 +,(H8 /)(: 6'>,0 6)88B,80 6)888,8<.+#6)88B,Bl /)(:6 '>,<.+#6)888 #1 ,8W(/,055' . $t2' & @

Question
How wel your program prepared you to havean ability to appy knowledge of advanced

mathematics throgh mutivariate calculus and diférential equetions (ME 3560, ME 3600,
etc.)?

First Cycle Findings-Fall 2006

In response to the @stion, 93%of thosewho paticipated i,/%&,+A)&,)&5(:1&1,8 /)(: 6'>,
06) &8J,(),80 6)&8@J

L&$&/H#6&-.1%,811)(: 6>,0 6)&J, (), 93%
80 6)88J, T&+5(:+&+

First Cycle Actions-

We will continue conduding this surve in Spring 2007 b obseve the tend and taking
actions b improvethe pogram acordingly.

Second Cycle Findings-Spring 2007

C, )& 5(:+&,/(,/%&, BN (:B,QGGEH,/%(+&06(,5#)].$.5#&1,..,/%&, Mg, ) &5(:1&1,9 /)(:6 >,
06) &&J,(),80 6)&E@J

L&$&/H#6&-.1%,811)(; 6>,0 6)&J,(), 100%
80 6)88J, T&+5(: +&+

Second Cycle Actions

We will continue conduding this surve in Fall 2007 to observe the tend and takingactions b
improvethe pogram accordingly.

Third Cycle Findings-Fall 2007

C, )& 5(:+&,/(,/%&, BN (:B,RFc,(H,/%(+&6(,5#)].$.5#&1, ., /%&, Mg, )&5(:1&1,8 /)(: 6>,
06) &&J,(),80 6)&&@J




Third Cycle Actions

We will continue conduding this survey in Spring 2008 to obseve the trend and taking
actions b improvethe pogram acordingly.

Fourth Cycle Findings-Spring 2008

In response to the @stion, 97%of thosewho patic.5#/&,.:,/ %&A)ME&5(:11&1,8 /)(: 6'>,
06) &&J,(),80 6)&&@J

L&$&IH6&-.1%,811)(: 6>,0 6)&&J, (), 97%
80 6)88J, T&5(:+&+

Fourth Cycle Actions

We will continueconduding this survg in Spring 09 b obseve the tiend and takingactions
to improvethe pogram accordingly.

Fifth Cycle Findings-Spring 2009

C, )& 5(:+&,/(,/%&, BN (:B,RYC,(H,/%(+&6(,5#)/.$.5#&1,..,/%&, Mg, )&5(:1&1,8 /)(: 6>,
06) &&J,(),80 6)&@J

L&I&/#6&-1%,811)(: 6>,0 6)8&J, (), 93%
80 6)88J, T&5(:+&+

Fourth Cycle Actions

Wewill continueconduding this survg in Spring 2010 b obseve the tend and taking
actions b improvethe pogram aaordingly.




External Aadvisory Surveys

Evaluation Metric

0/, '&#+,ZGc,(H%&G5(+&+, TA+P&#+-& )&L,8 /)(:6 '>,0 6)&&J,(),80 6)&&J,#7 ongthe five
)4.:6+,(H8 /)(; 6>,0 6)88B,B0 6)888,8<.+#6)&8B.Bl /)(:6 '>,<.+#6)888,#1 ,8W(/,055' . $+?'& @

Question:

How well our program prepared ou graduates to lave an ability to appl/ knowledgeof
advanced mathenatics tlmough mutivariate calculus aml differential equdions?

First Cycle Findings-Spring 2007

C, )& 5(+&,/(,/%&, BN (:B,QGGEH, /% (+&b6(,5#)].$.5#&1, ., /%&, HNE, ) &+5(:1&1,9 /)(:6 >,
06) &8J,(),80 6)&8@J

L&$&/#6&-.1%,811)(; 6>,0 6)8&J,(), 100%
80 6)88J, T&+5(: +&+

First Cycle Actions

We will continueconduding this survg in Spring 2008 b obseve the tend and taking
actions b improvethe pogram aaordingly

Second Cycle Findings-Spring 2008

C, )& 5(:+&,/(,/%&, BN (:B,QGGEH,/%(+&06(,5#)/.$.5#&1,..,/%&, Mg, )&5(:1&1,9 /rondy
06) &&J,(),80 6)&@J

L&$&/#6&-.1%,811)(: 6>,0 6)8&J,(), 100%
80 6)88J, T&+5(:+&+

Second Cycle Actions

We will continue conduding this surve in Spring 2009 b obseve the tend and taking
actions b improvethe pogram acordingly

Third Cycle Findings-Spring 2009

C, )& 5(:+&,1(,/%&, BN (:B,ZZ¢,(H,1%(+&b(,5#).$.548&1, . |%&, N, )&5(:1&1,8 /)(: 6>,
06) &&J,(),80 6)88@.J

L&$&/#6&-.1%,81/)(: 6>,0 6)&&J,(), 88%
80 6)88J, T&+5(:+&+

Third Cycle Actions

We will continueconduding this suney in Spring 2010 b obseve the tend and taking
actions b improvethe pogram acordingly




Appendix V1. Depatmert of Paper Engineaing, Chemca Engineeing, and Imaging
Annud Assessmenimpact Report

TO: Anthory Vizzini, Dean
College of Engineering and Applied Sciaces
CC: Edmund Tsag, Assogate Dean
From: Said AbuBakr, Chair,
Depatmert of Paper Engineging, Chemcal Engineering, and Imaging
Subjed: PCl 20089 Annual Assessnent Report
Date: July 1, 2009

Pleasefind below, the2008-09 Departmert of PCI Annud Assessment &ort deseibing
the ollowing:

a) How studentéarning outcomes esults wee used®
b) Key studentéarning outtcomes to beddressed dung 20032010
c¢) Changes medeto the dgpartment assasnent plan sinceduly 1, 2008

The Depatmert Assesment Fan is deigned to support ony the ABET assessment that
includes leaning outcores andprogram obgctives. TheABET Final Satement eceived
in August 2M@8 sttes tha our Chemichand PapeEngneering programs ahieved

ABET Pragram Eduationd Objedives (graduae assessmentfeer graduation) and

ABET Prayram Learning Qutcomes (studat assesment ly the time of graduaion). The
final ABET staement, isuedAugust 15 2008, gants acreditation unti the Next

Genga Review in 2012. Thegraduate assessmerplan was created in 2089 and will be
implemented in 200910.

Here is nore explandion of items ac:

a) How studenlearning outcome results wee used?

Severd actions wee taken as a esult of themeasurement ofstudent learning outcome
for ongoing program improvements. Theemodyifi cations hae resulted from feedback by
indudrial advisay committees (onefor each pragram), students asrasult of exit
interviews, and otherdiscussbns béween sudents andfaculty in addition to anéysis of
courseretrospetives conduded by faculty. The daa ae yet to be uploadel to
TRACDAT sincewe have ndthe trained thepersonnd nor dlotted resources forthe



sane. However, theoutmmes hae been assesed by multiple ses ofinternd and
extemd tools and ight now everything seems b beon track.

Useof studat learning outcomes:

1) Informing planningat the depatmert level: Since each outcomes assesd from
multiple numbe of courses, the ompiled outomeis informed toindividual
faculty and if needs be a paticular courseis required to dift emphasis.

2) Revisinggods of program: Not found neessay

3) Aligning curriculum with newor establshedpartnerships:not applicale

4) Changng policies regarding admission orfor transfer: No change eff ected

5) Prepaing selfstudies for progam accreditation: Thepreparation of self study and
the required addenda were completed in the peviousyear, which resulted in afull
accreditation unti the next general visit. 20082009 isthe seondyear of ongoing
assessmentycle for thenext visit in Fall 2011

6) Othe uses: For curriculum changes or modifi@tions

As aresult of ongoing student learning outcomeassessment, weave taking the
following actions b improve our &ademic programs:

GraduateProgram:
v' Approved Graduae Assessnent Han.

v' Completed work on the evised Gaduate Stident Review Report (usedto assess
studentsn Soring 2009)and the ne Defense Assessnent Form. Both forms ae
attached in Appendix B.

v" Approved 12 airriculum changes to ndude spific prerequisites br PCI
graduae courses; the creation of onenew graduée course and the @proval of an
Accelerated Mastes Degree program. Changes in the perequisites aosefrom
faculty assessment dhe graduae courses. The changes will be effective with the
Fal 2010 seneste.

v' Wrote courseretrospetive for PAPR 6500 Fall 2008)andyzing graduae
studentsdarning outcomes.

v <&@M.+&1L#H SR WM& TH#+I&*+,5)6)#7,. ;L #58,#1,T #6..6,| &S &H1,
Engneering.

Chemical Engineering Program:

v' Added abiology comporent to the pogram requirement. BOS 1500(Molecular
and Celular Biology) and CHEG 3550 Bioprocess Tehnolagy) are now
required courses. ME 2530 (Sttics andMedhanics of Maerials) was dropged to
support he addition of thesetwo murses. (HEG 4200 Eeparation) was dioppel



from the curriculum, thechange did notchange the numberof credits requires by
the mgor. This dange was efective Fall 2008.

v Revised ourabortory courses to ensug al students reeive an gopropiate set of
laboratory experiences. Thelab @wmponents of CHG 3110! Unit Opsl and
CHEG 3120! Unit Ops 2 wee removed.

v' Added alab intensivecourse (CHEG 4810)to kring dl the ldb experimerts into
onecourse This will pemit extensive unifying lab experiments. Ths change is
effective Fall 09, but hefirst offering of CHEG 4810 will be Summer | of 2010.
Assessirent of leaning outcomes isbang developed for this couse.

Paper Engineering Program:

v" Removed awo aedit printing course from the equired pat of thecurriculum
and in its place added a higher level imaging courses as a dective.

v" Revised ourabortory courses to ensuz al students reeive an gppropiate set of
laboratory experiences. Thelab @mponents of BEG 3110! Unit Opsl and
CHEG 3120! Unit Ops 2 wee removed.

v' Adddd alab intensivecourse (CHEG 4810)to kring dl the ldb experimerts into
onecourse This will permit extensive unifying lab experiments. Ths change is
effective Fall 09, but hefirst offering of CHEG 4810 will be Summer | of 2010.
Assessnent of leaning outcomes isbang developed for this couse.

v' Adjusted dective credits for Paper Engineering program
v <M. +&L# SRREWH &L TH#+IQ*+,5)6)#7,. ;L #58,#1,T #6..6 ,| $&S&H#1,

Engneering without affecting any of the courses needed for accreditation in
Chemical or Paper Engineering Programs.

Imaging Program: No changes wee mack this perod

b) Key studentéarning outcomes to ke addressedduring 20092010

v' All the ABET learning outcomesd 3 & k for dl three undegraduate pograms.
v' Implementgraduae program assesnent plan

v In the pocess of makig several modifications b the bur gotionstracks in
Imaging: Business, Mulmedig Substate and Canputer are in progress. The
details ae being worked out in preparation for submiting to the Curriculum
process n Septembe 2009. Thesemodificationshave resulted from feedback
from theindudry, particularly the Prining Advisory Committeeand from



students as eesult of exit interviews and otherdiscussbns béween sudents and
faculty.

¢) Changes maek to the depatmert assssrent plan since July 1, 2008:

No speific changes to pans wee made however, changes in cita gatheiing
methods hee been eff ected; survey forms fa employers and internship
supevisors & wdl asexit studentmtenviews hawe been made Chamges in
curricular ddivery have been efected to meethe demands ofincreased number
of studentsn the pogram. Unit opeations bBb will beoffered & a gparate
sumner course insiead of as apat of the lecture course Lecture courseis
augmented ly an additional aedit hour.



Appendix VIII. RevisedTracking Form for Faculty Protoool

Faculty Protocol Tracking Version 2.0

Referral Response Residene Life Student Adion | CEAS/Student Comment Result

Follow-Up Affairs Follow-Up
Givethe dée | ResidenelLife Thetypes of follow- | What the e CEAS/Student | Residene Life | By the end d the
and the nmne | will create up including student wil be Services will will createa sameste or the
of the categories askedto do deemineif codeto track | stat of thenext
instructor who | approgriate for e Counsding student arried | the ypes d saneste, CEAS
initiate the internd Center out ad¢ion student Advising will
referral; and opeations b e Advising Office e If student dog | behavior or look up
the nane and | track e Med with not stow up, issues that éd | registration
WIN of responsveness of instructor Residene Life | to thereferra | recordsand GPA
student. the eferral will bederted of students.

Depending on the and mee with

Student Adion, student

follow up to e Assoc Dean of

detemineif student Student Afairs

carry out will bederted

recommended if student twice

action failed to cary

out swggested

action




