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1. Based on evidence provided by the departments/units, evaluate the extent and effectiveness in 
using assessment of student learning outcome in improving programs.  
 
The following highlight some of the examples of using assessment feedback to improve 
programs at the department and college in 2008-09. More examples of program and 
curriculum improvements can be found in the department assessment impact reports in 
Appendices I to VII . 
 

 
A. Improvements at the Department Level !  

 
 Assessment plans were created in 2008-09 for all  the graduate programs in the 

College. 
 Based on Advisory Board input and findings in the 2007-08 assessment impact 

report, the Department of Computer Science formed a focus group of 9 people to 
improve the beginning-level classes in the program and the transition of students from 
perquisite courses to the following courses. 

 The Department of Electrical and Computer Engineering developed " #$%&'()* +,-./%,
0$$&'&)#/&1,2#+/&)*+,3"024 ,5)(6)#7 s in Computer Engineering and Electrical 
Engineering, both to commence in Fall  Semester 2009. The programs serve to recruit 
more highly quali fied students into our undergraduate programs and to retain them in 
our graduate programs, and they are modeled on the BAM program developed by the 
Department of Mechanical and Aeronautical Engineering in 2007-08. 

 The Department of Industrial and Manufacturing Engineering implemented 
curriculum changes to the Engineering Design Technology (changing its name from 
89:6 .: &&).: 6,; )#5%.$+,#:1,<&+.6:,= &$%:('( 6>4,?>,.:$)&#+.:6,/%&,1&+.6:, $( ntent of 
the curriculum while reducing the number of credit hours for graduation to 124 from 
129; the Manufacturing Engineering Technology program by reducing the number of 
credit hours required for graduation to 129 from 131 and by providing four (4) 
technical electives which enables students to select a minor; and the Engineering 
Management Technology program by reducing the number of credit hours required 
for graduation to 124 from 129@,0,:&-,$ (A)+&B,C29,DEFGB,82#:A H#$/A).:6,H( ),
I A+/#.:#?.'./>BJ,%#+,?&&:  created to support a broadened and updated focus on current 
needs and practices across various manufacturing industries. 

 The Department of Manufacturing Engineering has initiated an on-line program in 
manufacturing engineering and developed a 5-year implementation plan to better 
serve the constituents in the State of Michigan and to increase the pool of potential 
students for the program.  

 The Department of Mechanical and Aeronautical Engineering has created three 
courses (ME 3990, ME 5990, and ME 6990) to allow undergraduate and graduate 
students to receive academic credits for on-the-job practical training that supplement 
classroom learning. This is in response to the industrial constituents for demand of 
undergraduate and graduate ME students, and it wil l extend the learning environment 
from the classroom to the workplace. 
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 The Department of Paper Engineering, Chemical Engineering, and Imaging added a 
biology component to the requirement of the chemical engineering program without 
increasing the number of credit hours required for graduation. The change was in 
response to current trend in chemical engineering. 
 

B. Improvements at the College Level 
 

 The College used the Instructional Development Fund from the Provost Office to 
support improvement of student learning in ME 2570B,82&$%#:. $+,(H,2#/&).#'+@J,0,
pilot section of ME 2570 was implemented in Spring Semester 2009 for Civil  and 
Construction Engineering (CCE) students, which incorporate visualization software 
and homework and examples tailored to the CCE disciplines. The results of the pilot 
show the following improvement: 97.4% of students received a grade of C or higher, 
compared to 65.8% (averaged over the last 8 semesters) of; 0% withdrew from the 
pilot, compared to 6.8% (averaged over the last 8 semesters); and an average GPA of 
2.58, compared to 2.09 (averaged over the last 8 semesters). During 2007-08, the 
K('' &6&,A+&1,/%&,L)(M(+/*+,C:+/)A$/.(:# ',<&M&'(57 &:/,NA:1,/(,.75)(M&,2 9,OEPGB,
8I /#/.$+BJ,-./%,+.7 .'#),)&+A'/+@ 

 The College created a new course, ENGR QRRGB,89:6 .:&&).: 6,2#/%&7#/.$+BJ,/(,
improve the preparation and success of first-time first-year students. A pilot section 
of ENGR 1990 will be implemented in Fall  Semester 2009, and it will  serve as the 
anchor class for a learning community of mechanical and electrical engineering 
students who are placed into Pre-Calculus. The ENGR 1990 project is based on the 
collaboration of the Department of Electrical and Computer Engineering, the 
<&5#)/7&: /,(H,2&$%#:. $#',#:1,0 &)(: #A/.$#',9: 6.:&&).: 6B,#:1,/%&,<&#: *+,( ff ice, and 
it is supported by a grant from the National Science Foundation (NSF) Course, 
Curriculum, and Laboratory Improvement (CCLI) Phase II I grant. 

 The College of Engineering and Applied Sciences was a signatory to an agreement 
between Western Michigan University and Kellogg Community College for a 
program of joint admission to WMU-CEAS and KCC in response to current 
enrollment trend. The joint admission program to WMU-CEAS and KCC will  serve 
as a pilot for other programs at WMU. The joint admission program was named a 
2009 Innovation Michigan Award Winner at Business Review*s annual Innovation 
Michigan awards ceremony on July 16, 2009. 

 The CEAS Assessment Committee, with representation from all the departments in 
the college, has created a visual tool to align the upcoming Higher Learning 
K(77 .++.(:,#$$)&1./#/.(:,M.+./,/(,/%&,$('' &6&*+,&HH() ts in meeting ABET 
accreditation. This should minimize the effort toward meeting the requirements of 
both accreditation visits (HLC in 2010 and ABET in 2011). 
 

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

 
Beginning with Fall  Semester 2005, the College has implemented learning communities to 
support student learning and success of first-time first-year students. The project has resulted 
in ~10% improvement in first-to-second-year, second-to-third-year, and third-to-fourth-year 
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retention rates above the historical retention rates to CEAS (averaged over 5 years from 2000 
to 2004). Seventeen CEAS faculty members serve as mentors of the learning communities. 
The learning community project was supported by a grant from the National Science 
Foundation STEM Talent Expansion Program (STEP). Since the STEP grant will end in 
September 2009, the College will  devote resources to continue the learning community 
project to improve student learning and success. 
 
For 2008-09, the College used the Instructional Development Fund from the Provost Office 
/(,. 75)(M&,+/A1&:/,'&#):. :6 ,.:,2 9,OEFGB,82 &$%#: .$+,(H,2#/&).#'+@J,29,OEFG,.+,#,)&SA.)&1,
course for students enrolled in aeronautical, civil , construction, and mechanical engineering. 
 
Recognizing that class attendance plays a significant factor in student learning, the College 
piloted a program in collaboration with Residence Life in Fall  Semester 2009 that allowed 
.:+/)A$/()+,(H,C29,QGOGB,8=&$%:.$#',K(77 A:.$#/.(:BJ,/(,)&SA&+/,/%&,%&'5,(H,T&+.1&:$& Life 
to check in on a student when s/he missed consecutive classes. As a result of the pilot project, 
a revised tracking form has been created (see Appendix VIII), and the program will be 
expanded in Fall  Semester 2010 to include both IME 1020 and IME 142GB,89:6 .: &&).: 6,
;) #5%.$+@J,<A).: 6,I 5).:6 ,Semester 2009, two Computer Science students used their 
capstone design project to design the computer hardware and software to automate the 
project for IME 1420, which typically enrolls 100-120 students per section, which makes 
taking attendance diff icult. 
 
For 2008-09, the College supported the following faculty and department chairs to participate 
in assessment workshops: 

 Fred Sitkins, Professor of Industrial and Manufacturing Engineering and a 
Commissioner on the Technology Accreditation Commission (TAC) of ABET, 
representing the Society of Automobile Engineering, participated in the TAC meeting 
in Baltimore, MD in July, 2008. 

 Ikhlas Abdel-Qader, Associate Professor, representing IEEE, served as an ABET 
EAC program evaluator for a Computer Engineering program in  October, 2008. 

 Edmund Tsang, attended the ABET Commission Summit in October, 2008. 
 Said Abubakr, Chair of Paper Engineering, Chemical Engineering, and Imaging, 

attended an assessment session at the meeting of the American Institute of Chemical 
Engineers in November, 2008. 

 John Gesink, Chair of Department of Electrical and Computer Engineering, attended 
the Electrical and Computer Engineering Department Head Association ABET 
Workshop in March 2009. 

 Mark Kerstetter, Associate Professor of Computer Science, attended a workshop 
/./'&1,8I /)&#7' .:. :6 ,/%&,UA/$(7&,0 ++&++7&:/,L)($&++&+V,=%&,NK0T,2&/ %(1''(6>J,#/,
the 40th Association for Computing Machinery (ACM) Special Interest Group on 
Computer Science Education (SIGCSE) in March, 2009 

 Don Nelson, Chair of Department of Computer Science, attended the ABET Best 
Assessment Processes Symposium XI in April , 2009 

 
Recognizing that student learning takes place outside the classroom, the College provided 
financial support to students and student organizations making presentations in conferences 



 
5 

 

or participating in design-built-present competitions. These activities support the CEAS 
cornerstones of Engagement and Leadership. In 2008-09, /%&,<&#:* +,UHH.$&,5)(M.1&1,
$19,563 to support such student learning activities. 
 
As Principal Investigator of the NSF-funded retention effort, the Associate Dean for 
Undergraduate Programs and Assessment analyzed data on student performance in first-year 
STEM courses and critical engineering science courses, and retention rates (1st-to-2nd, 2nd-to-
3rd, and 3rd-to-4th year retention); prepared briefing for the advisory board; made presentation 
at the 2008 Frontiers In Education Conference, including a refereed conference proceedings 
paper; prepared a poster presentation at the 2009 NSF-STEP grantees meeting; and submitted 
an annual report to NSF.  
 
During 2008-09, the Associate Dean for Research and Graduate Programs led the department 
representatives to the Research and Graduate Program Council  in creating assessment plans 
for all  the graduate programs in the College. 
 
During Spring Semester 2009, the Associate Dean for Undergraduate Programs and 
Assessment took administrative leave to work on learning outcome assessment at The 
University of Hong Kong (HKU). In the capacity of Visiting Professor in the Department of 
Mechanical Engineering, Dr. Edmund Tsang worked with three HKU-ME professors in pilot 
.7 5'&7&:/#/.(:,(H,(A/$(7&,#++&++7&:/,.:,9W;;QGQGB,8N(A:1#/.(:,(H ,9: 6.:&&).: 6,
2&$%#:.$+BJ,29K XOGGRB,82&$%#:. $+,(H,I('.1BJ,#:1,29K XYGQZB,8[ &M&',Y,<&+.6:@J Dr. 
Tsang presented the results of the pilot assessment project to the ME faculty at a department 
meeting and to members of the college-wide committee on Four Year Curriculum. He also 
represented HKU in an outcome-assessment symposium organized by the University Grants 
Committee of the Hong Kong Government and presented a talk titled ! Designing Capstone 
Courses or Experience for Undergraduate Engineering Program+J 
 

3. What are the 2009-10 college goals for the use of learning outcomes results to improve 
student learning. 
 
In 2007-08, a goal at the college level was to move forward the assessment of the graduate 
programs. Assessment plans for all  the graduate programs in the College of Engineering and 
Applied Sciences were created in 2008-09. A goal for 2009 will  be to implement the 
assessment plan and use the results to improve graduate student learning and the graduate 
programs. 
 
Another goal for 2009 will  be preparation for the 2010-2011 record-year to support ABET 
accreditation visits in 2011.  
 
Another goal wil l be for all  the departments to have up-to-date assessment plan and results of 
student learning outcome assessment on TracDAT, including a common agreement regarding 
how the different fields within TracDAT should be aligned with ABET requirements. The 
current version of the TracDAT software does not support the ABET accreditation effort. 
Therefore, CEAS will need the assistant of the software vendor during 2009 to more 
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eff iciently use the resources of the College to meet the WMU and ABET reporting 
requirement of outcome assessment. 
 
It continues to be a goal of the College to increase the knowledge base by supporting faculty 
to attend training and workshops on outcome assessment. Priority in 2009 will  be to support 
faculty members who have not attended training and workshops on outcome assessment. 
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Appendix I. Department of Computer Science Annual Assessment Impact Report 
 

MEMORAND UM O F ASSESSMENT ACTIVITIES 

D EPARTMENT O F C OMPUTER SCIENC E  

 
1) Explain how student learning outcomes results were used for: 

a) Informing planning at the department level 
i) Based on Advisory Board input and indicated actions needed in the last impact report, 

the department formed a focus group of 9 people to consider the organization of 
beginning level classes in the program and the transition of students from perquisite 
courses to the following courses.  Some of the suggested changes that will be pursued 
through the curriculum process during 2009/10 are: 
(1) Addition of a CS 0 class for students ill -prepared for CS I (CS 1110). 
(2) Use but not develop classes (object oriented programming) in CS I (CS 1110) 
(3) Removal of some CS III  (CS 3310) content to make room for database coverage. 
(4) Reorganize content of CS I and CS II  to improve the transition to CS 2230. 
(5) Addition of CS IVa and CS IVb  courses to include web programming and 

networking. 
ii) In addition to the items in 1) a) i) above, in the coming year, we will  deal with the 

concept of moving to just one accredited undergraduate major. 
iii) 0,$A))&:/,' &#):.: 6,(A/$(7&,.+V,8I /A1&:/+,-.'',?&,#?'&,/(,-() \,.:,/ &#7+,/(, $)&#/&,

+('A/.(:+,/ (,5)( ?'&7+J@,,UM&),/%&,5#+/,>&#),#,5.'(/,+/A1>,-# +,1(:&,.:,K I ,QQQG,/(,+&&,
the effectiveness of pair programming to support this learning outcome.  We plan to 
implement this in all  laboratory sections of CS 1110 in the fall  2009 term. 

iv) Improve the programming skill s of students exiting CS 1110. (~50% of students did 
unsatisfactory work on the final in-lab programming assignment in spring 2008.  We 
have decided to focus more on procedural programming and less on developing 
classes and class objects. 

b) Revising goals for programs.   
NO REVISION OF GOALS. 

c) Articulating or aligning curriculum with new or established partnerships (e.g., K-12, 
community colleges)   
NO ARTICULATION/CURRICULUM ALIGNING ACTIONS. 

d) Changing policies for admission or for transfer into programs  
NO POLICY CHANGES FOR ADMISSION OR TRANSFER. 

e) Preparing self-studies for specialized program accreditation   
Our next accreditation self -study for the theory and analysis program will be done in 
early 2011.  Our accrediting agency is ABET/CAC, and assessment of learning outcomes 
will  be a major portion of the original self -study and accreditation visit. 

f) O thers, not listed above 
Mark Kerstet/&)B,0++($.#/&1,L)(H&++()B,#//&:1 &1,.:,#,- () \+%(5,/./'&1,8I /)&#7' .:. :6 ,/%&,
UA/$(7&+,0++&++7&:/,L)($&++V,=%&,NK0T,2&/%(1('(6 >J,#/,/%&,DGth Association for 
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Computing Machinery Special Interest Group on Computer Science Education (SIGCSE) 
in March, 2009. Donald Nelson, Computer Science Chair, attended the ABET Best 
Assessment Processes Symposium XI in April , 2009. 
 

2) What key student learning outcomes results will members of the faculty address during 2009-
10? 
a) For the past two years, assessment of communication skills has focused on oral 

communications, primaril y through presentations of senior design.  In the coming year 
we will  focus on written communications. 

b) We will  continue to address the need to map all  learning outcomes back to the new 
ABET/CAC requirement for outcomes a through k. 

c) Item b) above will  require the addition of two new outcomes. 
d) 0'',(A/ $(7&+,.:,/ %&,7#+/&)*+,#:1,L %@<@,5)( 6)#7+@ 

3) What changes, if any, were made to the departmental-level plan since July 1, 2008? 
a) Ph.D. degree assessment plan was revised from its initial 2003 configuration. 
b) 2#+/&)*+,1&6)&&,#++&++7&:/,5' #:,-# +,)&M.+&1,H)( 7,. /+,.:./ .#',OGGY,$(:H.6A)#/.(:@  
c) Due to the ABET/CAC changes in student learning outcomes (addition of outcomes a 

through i for all  computing programs, plus j and k for computer science programs) we 
must map, where possible, our current outcomes to the prescribed outcomes, and where 
not possible create new outcomes.  Outcomes j and k are being added. 

d) =%&,'&#):.: 6,(A/$(7 &B,8I /A1&:/+,-.'',%#M&,/%&,#?.'./>,/(,1&M&'(5,-& ?+./&+JB,-%.$%,-#+,/(,
support oral and written communications, was removed. (Assessment attempts indicated 
that it was not a feasible outcome at this time.  It may be included again if a web 
programming course is instituted [ See 1) a) i) (5) above. ] 
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Appendix II. Department of Electrical and Computer Engineering Annual Assessment Impact 
Report 
 

 ! "#$%&'$( ")* )+ , - . / %#&)
! 01'0##&'01)

2 #- , )
3, 4 Edmund Tsang 

5&, - 4 John Gesink 

6 ( %#4 July 1, 2009 

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

The answers you requested for the three questions (a., b. and c. below) are given in italics 
immediately following the questions.  Please let me know if you have any questions. 

a.Explain how student learning outcomes results were used for: 
ECE Dept ABET actions 08-09: 
1. Informing planning at the department level -- Not applicable 
2. Revising goals for programs 

 Our undergraduate programs assessment plans are based on a ABET driven 6 year 
cycle that 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 
!" #$%&%'%()*+,*)#%*-.$+.*/*0%!.12*-.+3.!'*+45%")$&%26*7 %*!. %*"8..%()90*(%!.*) #%*
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 embarked 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 to the 
faculty.  The faculty 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 graduate programs are not ABET accredited and thus ABET actions are not applicable 
to these programs. 
 

Western Michigan University "  4601 Campus Drive 
269/276-3150       Fax 269/276-3151 
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3. Articulating or aligning curriculum with new or established partnerships (e.g., K-12, 
community colleges) 

 
No Action 

 
4. Changing policies for admission or for transfer into programs 
 

 :(*.%2-+(2%*)+*8.3$(3*+,*+(%*+,*+8.*-.+3.!'1 2*"+(2)$)8%()2;*7 < =;*)#%*>?>*
department developed and had approved by WMU, a Bache9+.12*@$)#*A""%9%.!)%B*
< !2)%.12*CDA<E*-.+3.!'*$(*?+'-8)%.*>(3$(%%.$(3*!(B*!*DA<*-.+3.!'*$(*
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. Preparing self-studies for specialized program accreditation 
 

 Not applicable, next accreditation visit is in fall of 2011.  Self-study reports will be 
prepared for that visit. 

 
6. Other uses not listed above 

 A review and ev!98!)$+(*+,*)#%*>?>*B%-!.) '%()12*!22%22'%()2*+,*+8)"+' %2*A*C!(*
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 department were two 
fold 

a. The department adopted and implemented a no-F12- allowed-for-prerequisites rule.  
Students must achieve a C or better in the perquisite of any core ECE course to be 
admitted into that course. Previously there was no such rule.  

b. The department made a concerted effort to inform all students that tutoring for ECE 
courses was available and when and where it was available. 

 
 Faculty participating in extra-university assessment events in 2008-09 

a. John Gesink:  Attended ECEDHA ABET Workshop March 20, 2009, New 
Orleans, LA 

b. Dr. Abdel Qader, representing IEEE, served as an ABET EAC program evaluator 
for a Computer Engineering program,  Oct. 2008 

 
b.What key student learning outcomes results will members of the faculty address during 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. 
 Each undergraduate course is assigned at least one of the ABET a through k 

outcomes  
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 Each graduate course is assigned one of the following 3 MS program learning 
outcomes: 

i. apply scientific and engineering principles to identify, formulate, and solve complex 
problems; 

ii. utilize modern methodologies and tools in the problem solving process; and 
iii. effectively communicate. 

 The learning outcomes for our PhD program for which data will be collected are: 
i. develop an understanding of current knowledge in an engineering specialty area 
ii. discover new knowledge and/or develop novel methodologies that lead to an 

improved ability to identify, formulate and solve complex problems 
iii. effectively communicate.   

 
2. For undergraduate 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, F E (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 department 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. 

 
c.What changes, if any, were made to the departmental-level plan since July 1, 2008?    
 
1. The department developed, adopted and began implementation of new assessment plans for 

our MS and PhD programs. 
 
2. Our undergraduate programs assessment plans are essentially fixed by ABET until the end of 

the current 6 year cycle but, as reported above, the department has already embarked 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 III. Department of Industrial and Manufacturing Engineering Annual Assessment 
Impact Report 
 
Date:  July 9, 2009 
 
Memo to: Dr. Edmund Tsang, Associate Dean, College of Engineering and Applied 

Sciences 
F rom:  Dr. Paul Engelmann, Chair, Dept. of Industrial and Manufacturing Engineering 
 
Subject: I A77 #)>,(H,C2 9,<&5#)/7&:/* +,0++&++7&:/,T &5( )/B,OGGZ-2009 
 
] &,%#M&,+A?7.//&1,/%&,<&5#)/7&: /,(H,C:1A+/).#',#:1,2#:AH#$/A).:6 ,9: 6.: &&).: 6*+,Assessment 
Impact by Assessment Methods report, on TracDat, as required.  This memo summarizes some 
specific and relevant findings.  Additional information can be found in the TracDat report. 
 
The IME Department conducted a series of events focused on the assessment of our programs 
and activities:  They include but are not limited to the following:  Retreats were held on 9/26/08 
focused on improving communication with all of our constituents and on 2/6/09 to review and 
make recommendations on the proposed revision of the three engineering technology programs.  
The all -departmental advisory board meetings were held in conjunction with the 44th Conference 
on Senior Engineering Design 4/14/09.  This allowed the members of our five departmental 
industrial advisory boards to assess the performance of our graduating seniors.  The Foundry 
Education Foundation (FEF) accreditation visit occurred on 3/16/09.  Senior exit interviews were 
conducted the weeks of 12/8/08 and 4/20/09. 
 

Explanation of how student learning outcomes results are being used for the 
following: 
 
1.   Informing planning at the department level 

Significant changes at the department level included a reduction in credits required for 
graduation in all TAC programs:  Engineering Graphics & Design Technology from 127 to 124; 
Engineering Management Technology from 127 to 124, and Manufacturing Engineering 
Technology from 131 to 128.  At the same time, approved electives were increased and options 
were dropped in favor of opportunities for more flexible minors.  Students can now minor in a 
broad range of approved areas, and can complete a minor after graduation; options did not 
provide such flexibili ty.   
 
2.  Revising goals for programs 

Updates to meet current industry, employment, and environmental needs, as suggested by 
students and advisory board, were made to all TAC programs.  These changes were coordinated 
across all  three programs and maintain a similar first two years student experience.  This allows 
flexibili ty in all  three programs if a student chooses to change degree program among them.  A 
2010 fall  implementation is planned for all  changes.  A summary of program changes is given 
%&)&B,-./%,#11./.(:# ',.:H( )7#/.(:,5) (M.1&1,.:,/%&,#$$(75#: >.: 6,=)#$< #/,80++&++7&:/, C75 #$/,?>,
0++&++7&:/,2&/%(1+J,)&5()/@ 
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In Engineering Graphics & Design Technology (EGR), program revisions include a change of 
program title to Engineering Design Technology (EDT), strongly suggested by students and 
.:1A+/)>@,,=%&,$A))&:/,86)#5%.$+J,%#+,5)(M&:,/(,?&,5)(?'&7#/.$,H() ,?(/%,+/A1&:/+,#:1,5(/&:/.#',
industry employers, as it connotes a two year degree.  Two new design courses (IME 1430 
Product Design Fundamentals and IME4490 Advanced Product and System Design) have been 
added.  And a revision of current CS and ECE requirements will provide the spreadsheet skill s 
and technical knowledge required for all  technology programs.   
 
Engineering Management Technology (UEM) also adopted the revised CS and ECE 
requirements to better meet current needs, dropped IME 4200 Modern Industrial Systems as 
redundant to material well -covered in several existing courses, and renumbered and moved IME 
4220 Engineering Teams to the sophomore level, responding to extensive suggestion by students, 
advisory board, and faculty.   This change affected engineering technology programs.   
The most substantial changes were made to Manufacturing Engineering Technology (MFT).  In 
addition to the shared revision of computer and electronics content (above), the MFT program 
dropped COM 1040 Public Speaking, given the extensive use of oral communication 
requirements throughout the curriculum.  This change was recommended by graduating seniors 
H(),7#: >,>&#)+^,#++&++7&:/,(H,6)#1A#/.: 6,+&:.()+*,() #',$(77A:. $#/.(:,# ?.'./.&+,#:1,.:1A+/)>,
feedback on our seniors supports this move.  This change also affected EDT.  Fluid Mechanics 
and Hydraulics was increased by one credit hour to provide the hands-on laboratory experience 
needed, and the course number changed to reflect increased level of knowledge needed for the 
course.  Thermodynamics also added a laboratory for hands-on experience.  This change also 
affected EDT.  Finally, responding to industry, student, and academic recommendations, a new 
course in sustainable manufacturing, IME 4570 Manufacturing for Sustainability, was added to 
the program. 
 
Asses+7&:/,)&+A'/+,H)(7, #1M.+()>,?(#)1+,#:1,+&:. () ,.:/ &)M.&-+,+A55()/,'#+/,>&#)*+,$%#: 6&+,.:,/%&,
1&'.M&)#?'&+,(H,/%&,$#5+/(:&,1&+.6: ,$(A)+&,H() ,/%&,/&$%:('( 6>,5)(6)#7+@,,I5&$.H.$#'' >B,.:1A+/)>*+,
H($A+,(:,?).&H,#:1,$(: $.+&,$(77 A:.$#/.(:B,$(7?. :&1,-./%,+/A1&:/+*,already extensive practice in 
long, formal reports, resulted in new requirements for a brief project summary and a 
professional-quali ty poster, suitable for conference presentation, in IME 4920.  In addition, 
responding to the perceived need for community outreach and a reduced abili ty for industry to 
partner with us for senior projects, the IME department has sought out partnerships with not-for-
5)(H./,$(77 A:./>,6)(A5+,+A$%,#+,_#'#7 #̀ ((, [ (#M&+,a,N.+%&+@,,=%&,6)(-. :6 ,H( $A+,(:,86)&&: J,
engineering has motivated senior projects to design biodiesel conversion of waste products and 
to continue hydraulic bicycle design projects.  These changes have met with support from 
students, advisory boards, and recent graduates.   
 
The new Industrial &  Entrepreneurial Engineering program, implemented this past year, has 
been assessed by students and industry advisors as a positive move.  Specificall y, the IEE 
advisory board was pleased by the inclusion of entrepreneurial engineering topics in senior 
design projects and by the work done by the first cohort of the IME 3010 class.  Students voice 
satisfaction with the new program.  Increased interest in the IEE program has resulted in an 
enrollment increase.   
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3.  Articulating or aligning curriculum with new or established partnerships 

The IME department, working closely with the CEAS Advising Offi ce, and in response to 
assessment of student and industry constituencies, has enhanced the dual enrollment program 
with KCC.  Joe Petro of IME has been assigned to ensure a very clear and well -articulated path 
exists between IME and KCC.   
 
4.  Changing policies for admission or for transfer into programs 

A new policy will  take effect fall  2009 for transfer into the Engineering Management 
Technology (UEM) program, or for students already enrolled in UEM to advance into 3000- and 
4000-level courses.  A December 2008 review of extensive data and student interviews showed 
that only 20.9% of students whose cumulative GPA was below 2.3 at the point of entering upper-
level UEM courses were able to graduate in a timely manner.  The new policy should ensure 
students have a solid foundation before proceeding to the upper-level courses, which are 
sometimes offered only once a year.   
 
A 60-credit, two year Associates degree program in engineering technology at KVCC can now 
provide 100% transferability into the Engineering Graphics and Design Technology program.  
Obtaining the AAS degree at KVCC and then entering the EGR program will  reduce the number 
of non-transferrable courses, and associated time and cost, for the student.   
 
5.  Preparing self-studies for specialized program accreditation 

Those students who have participated in Foundry Education Foundation (FEF) activities over the 
last several years were documented and contacted in preparation for FEF accreditation.  These 
graduates and current students have presented papers and participated in the Casting Congress, 
among other professional activities (see TracDat for additional assessment information).  The 
FEF granted the IME program a five-year accreditation in March 16, 2009. 
 
 
Key student learning outcomes results the I M E faculty will address during 2009-10 
 
Department faculty will  continue assessing the key student learning outcomes identified in the 
program and departmental matrices created and continuall y updated through semi-annual 
retreats.  Because these student learning outcomes mesh closely to ABET outcomes, careful 
ongoing assessment will also help the department prepare for the evidentiary year of 2010-2011.   
The coming year wil l be the first review of course assessments of the new Industrial & 
Entrepreneurial Engineering program.  The April 2009 meeting of the IEE advisory board 
provided specific feedback on the program so far as well  as suggestions for continued 
improvement.    
 
Preparation for implementation of the curriculum revisions to the three technology programs is 
underway.  Close attention to assessment of these changes to ensure their efficacy and value is 
planned.   
Changes made to the department-level plan since July 1, 2008 
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In 2008, the IME department changed its course assessment methods in two significant ways: by 
identifying key courses and outcomes that best support program and ABET outcomes; and by 
using a revised course report form that supports TracDat reporting and best indicates how a 
course and the selected outcomes fulfil led the identified program and department goals.   
In 2009, this method was used and proved effective.  In addition, in 2009, office staff  and 
additional faculty were trained in using TracDat, and the department as a whole committed to 
reporting outcomes results via TracDat. 
 
No other major changes to the department-level plan, beyond those articulated above, have been 
made. 
 
Summary 
The Department of Industrial and Manufacturing Engineering continues to act and plan based on 
the reliable and specific i nformation collected from our multiple constituencies this last year.   In 
the past year, virtuall y the entire department was involved in applying student learning outcomes 
results to significant changes at the department, program, and course level.  We are committed to 
rigorous assessment of these changes and involving all  constituencies in continuous 
improvement of IME department teaching and policies. 
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Appendix IV. Department of Manufacturing Engineering Annual Assessment Impact Report 
 
Manufacturing Engineering Department/Program, 2008-2009  
 
Memoranda from chairs/directors of departments/units submitting assessment reports to the 
dean, answering three questions: 
 

a. Explain how student learning outcomes results were used for:  The MFE 
department/program uses ABET a-k, along with the five Society of 
Manufacturing Engineers, SME, program specific outcomes for assessment. 

1. Informing planning at the department level:  We perform an annual 
review of our assessment plan and student outcomes to identify 
opportunities or needs for change and improvement. 

2. Revising goals for programs:  No identified or proposed goal revisions 
were established, or needed, based upon the 2008-2009 assessment. 

3. Articulating or aligning curriculum with new or established partnerships 
(e.g., K-12, community colleges):  Three curriculum proposals were 
submitted and one approved to better facil itate transfer students from our 
community college partners.  These include: 

i. Remove ME 2580 as a prerequisite for MFE 4240 (approved). 
ii . Allow ME 2530 to substitute for either ME 2560 or ME 2570 
(pending). 
ii i. Increase allowable community college transfer credits from 68 
credit hours to 92 credit hours (proposed pilot program with LCC); 
held up at college curriculum committee level due to IME concerns. 

4. Changing policies for admission or for transfer into programs:  No 
changes considered or implemented; however program initiated at LCC 
(Lansing) in January 2009 with our first group of students taking WMU 
courses and our first course offering in Lansing.   

5. Preparing self-studies for specialized program accreditation:  NA; the 
MFE program will be reviewed at the university during the CEAS cycle 
in 2011-2012. 

6. Other uses not listed above:  Initiated on-line program development and 
developed 5-year implementation plan; solicited funding from EUP to 
support on-line course development; request still  pending. 

b. What key student learning outcomes results will members of the faculty address 
during 2009-10?  Based upon our assessment results the following changes will  
be implemented 

1. ABET E:  Not all students achieved the desired outcome, therefore the 
instructor will  modify the course instruction next time to improve 
performance. Note that this criterion was only missed by one student not 
achieving the desired outcome. An additional excel assignment will be 
given dealing with the handling of depreciation and taxes prior to the 
due date of the project. 

2. ABET I: Not all  students passed the CMfgE exit exam (spring 2008).  
Entrance exam is now given to all incoming students.  
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c. What changes, if any, were made to the departmental-level plan since July 1, 
2008?  Several changes were made to better align outcomes with specific 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: 
ii) Informing planning at the department level 
iii) Revising goals for programs 
iv) Articulating or aligning curriculum with new or established partnerships (e.g., K-

12, community colleges) 
v) Changing policies for admission or for transfer into programs 
vi) Preparing self-studies for specialized program accreditation 
vii) O ther uses not listed above 

 
The following curricular changes occurred as a result of the assessment. 
 
1) Effective fall  2009, a new course ME 3990 is added to the Group 3 Elective emphasis of the 
mechanical engineering undergraduate program.  The title of the course is Cooperative 
Education. This course was created because our industrial constituents have been asking for ME 
co-op students.  The formalization of this program is a response to those requests.  Assessment of 
the learning outcomes will  be accomplished via a co-op/intern employer survey.   
 
2) Effective fall  2009, a new course ME 5990 is added to the mechanical engineering M.S. 
program.  The title of the course is Practical Training. This course was created because there has 
been graduall y increasing demand from our graduate students (especially from international 
students) to be allowed to work in industrial positions directly related to their f ield of study in 
order to supplement their education.  The faculty of the MAE department believes that it is 
important for any graduate student who has not gained industrial experience, to do so.   
 
3) Effective fall  2009, a new course ME 6990 is added to the mechanical engineering Ph.D. 
program.  The title of the course is Practical Training. This course was created because there has 
been graduall y increasing demand from our graduate students (especially from international 
students) to be allowed to work in industrial positions directly related to their f ield of study in 
order to supplement their education.  The faculty of the MAE department believes that it is 
important for any graduate student who has not gained industrial experience, to do so.   
 
 
b. What key student learning outcomes results will members of the faculty address during 

2009-10? 
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All t he following learning outcomes will  be addressed for mechanical and aeronautical 
undergraduate programs. 
 
Undergraduate M E program learning outcomes 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

1. An ability to apply knowledge of advanced mathematics through multivariate calculus 
and differential equations 
2. An ability to apply knowledge of science 

3. An ability to apply knowledge of engineering 

4. An ability to design and conduct experiments, as well  as to analyze and interpret data 

5. An ability to design a system, component, or process to meet desired needs within 
realistic constraints such as economic, environmental, social, political, ethical, health 
and safety, manufacturabil ity, and sustainability  
6. An ability to function on multi-disciplinary teams 
7. An ability to identify, formulate, and solve engineering problems 

8. An understanding of professional and ethical responsibilities 
9. A knowledge of contemporary issues 
10. An ability to write effectively 
11. An ability to speak effectively  
12. An understanding of the impact of the engineering solutions in a global, economic, 
environmental, and societal context 
13. A recognition of the need for, and ability to engage in life-long learning 
14. An ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice 
15. Familiarity with statistics and linear algebra 
16. An ability to work professionall y in thermal systems including design and realization 
of such systems 
17. An ability to work professionall y in mechanical systems including the design and 
realization of such systems 
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Undergraduate A E program learning outcomes 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 

1. An ability to apply knowledge of mathematics 

2. An ability to apply knowledge of science 

3. An ability to apply knowledge of engineering 

4. An ability to design and conduct experiments, as well  as to analyze and interpret data 

5. An ability to design a system, component, or process to meet desired needs within 
realistic constraints such as economic, environmental, social, political, ethical,  health and 
safety, manufacturability, and sustainability 
6. An ability to function on multi-disciplinary teams 
7. An ability to identify, formulate, and solve engineering problems 

8. An understanding of professional and ethical responsibilities 

9. A knowledge of contemporary issues 
10. An ability to write effectively 
11. An ability to speak effectively  
12. An understanding of the impact of the engineering solutions in a global, economic, 
environmental, and  societal context 
13.A recognition of the need for, and ability to engage in life-long learning 
14. An ability to use the techniques, skills, and modern engineering tools necessary for 
engineering practice 
15. A knowledge of aerodynamics 
16. A knowledge of aerospace materials and structures 
17. A knowledge of propulsion 
18. A knowledge of flight mechanics and stability and control 
19. Design competence that includes integration of aeronautical topics 
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Graduate Program Assessment Plan in Mechanical Engineering 

 

Assessment 
 
The MAE department uses the student learning outcomes as the basis for the 
collection and analysis of data to support graduate program review. Specifi c data 
collection activities for the Graduate Program Assessment are summarized in the 
tables listed below. This document was approved in 2008-09 academic year by 
the department faculty.  The MAE Graduate Curriculum Committee will  build 
the necessary tools (forms, surveys, etc.) for the measurements listed below. This 
activity will  take place during the summer 2009 term.  The assessment data will  
be available starting fall  2009. 
 
It is important to note that the plan outlined in this document represents a first 
attempt at assessment of the MAE Graduate Program. It is expected that, based 
on its outcome, this plan will  be revised and components added or removed in the 
future. Additional measures directly related to the program goals/objectives may 
be incorporated. 
Assessment T imeline: An assessment report wil l be completed by the MAE 
Graduate Curriculum Committee every three years, and conveyed to the MAE 
faculty for review and discussion of appropriate action.  The initial report will  be 
completed in September 2012, for the fall  2009 through spring 2012 semester 
time period. 
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a) Master of Science in Engineering (Mechanical, Non-Thesis Option) 

 
Outcome Assessment Methods Evaluation 

Metrics 
Person/G roup responsible 
for conducting the 
assessment 

G roup 
responsible for 
reviewing the 
results 

1) An ability to apply 
advanced knowledge of 
Mathematics to the 
solution of engineering 
problems 

Students are required to 
complete two 
Mathematics-intensive 
graduate-level courses 

100% of students 
complete their 
Math requirement 
with a grade B or 
better 

Graduate Advisor Department 
Graduate 
Curriculum 
Committee 

2) An advanced ability to 
identify, formulate and 
solve engineering 
problems 

Graduate-level 
coursework 

100% of students 
complete at least 2 
ME 6xxx level 
courses with a 
grade of BA or 
better 

Graduate Advisor Department 
Graduate 
Curriculum 
Committee 
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b) Master of Science in Engineering (Mechanical, Thesis Option) 

Outcome Assessment Methods Evaluation 
Metrics 

Person/G roup responsible 
for conducting the 
assessment 

G roup 
responsible for 
reviewing results 

1) An ability to apply 
advanced knowledge of 
Mathematics to the 
solution of engineering 
problems 

Students are required to 
complete two 
Mathematics-intensive 
graduate-level courses 

100% of students 
complete their 
Math requirement 
with a grade B or 
better 

Graduate Advisor Department 
Graduate 
Curriculum 
Committee 

2) An advanced ability to 
identify, formulate and 
solve engineering 
problems 

Graduate-level 
coursework 

100% of students 
complete at least 2 
ME 6xxx level 
courses with a 
grade of BA or 
better 

Graduate Advisor Department 
Graduate 
Curriculum 
Committee 

3) An ability to participate 
in relevant engineering 
research culminating in 
a Master Thesis  

Evaluation of thesis by 
the committee 
 

100% of students 
complete their 
thesis. 

Master's committee Department 
Graduate 
Curriculum 
Committee 

4) An ability to 
communicate 
effectively 

Written 
communication: Oral 
communication: thesis 
defense 

100% of students 
complete their 
thesis. 

Master's committee Department 
Graduate 
Curriculum 
Committee 

5) An ability to acquire 
knowledge of current 
research and 
technology in field of 
specialty. 

Literature review in 
Master thesis 

100% of students 
include an 
extensive li terature 
review in their 
thesis 

Master's committee Department 
Graduate 
Curriculum 
Committee 
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c) Ph.D. in Mechanical Engineering 

Outcome Assessment Methods Evaluation 
Metrics 

Person/G roup responsible 
for conducting the 
assessment 

G roup responsible 
for reviewing the 
results 

1) An abilit y to apply 
advanced knowledge of 
Mathematics to the 
solution of engineering 
problems 

Successful completion of 
Math qualifier exam 
 

100% of graduates 
pass this exam. 

Graduate Advisor Department Graduate 
Curriculum Committee 

2) An advanced abilit y to 
identify, formulate and 
solve engineering 
problems 

Graduate level coursework 100% of students 
complete at least half  
of their ME 6xxx 
level courses with a 
grade of BA or better 

Graduate Advisor Department Graduate 
Curriculum Committee 

3) An abilit y to communicate 
advanced concepts 
effectively.  

Research proposal 
presentation 
Ph.D. thesis defense 

100% of graduates 
pass both 

Ph.D. committee Department Graduate 
Curriculum Committee 

4) An abilit y to acquire 
knowledge of current 
research and technology 
in field of specialty. 

Literature review for 
research proposal 

100% of students 
include an extensive 
literature review in 
their proposal 

Ph.D. committee Department Graduate 
Curriculum Committee 

5) An abilit y to conduct 
independent research 
culminating in a Ph.D. 
dissertation. 

Ph.D. dissertation Approval of 
dissertation  

Ph.D. committee Department Graduate 
Curriculum Committee 

6) An abilit y to evaluate the 
contributions of others to 
field of specialty. 

Literature reviews for 
research proposal and 
Ph.D. dissertation 

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

Ph.D. committee Department Graduate 
Curriculum Committee 

 
 
 



 

 
 
 

c. What changes, if any, were made to the departmental-level plan since July 1, 2008? 
 
No major changes for the undergraduate plan were made.  Since the visit for ABET 
accreditation occurs every six years, the MAE assessment committee evaluates the 
assessment results and the plan every three years corresponding to half li fe of our 
accreditation cycle.  Since the new assessment plan was implemented for the first time in 
fall  2006, the review of this plan occurs in Summer II  2009. The plan for graduate 
program assessment was created and approved by faculty during 2008-09 academic year.  
 
However, the format of the recording of the assessment results was changed for ease of 
analysis and presentation.  In the past, one table was used to report the assessment results 
for all  the program outcomes.  This table became very ineffi cient and almost impossible 
to present as the volume of data increased.  Thus, instead of one table for all outcomes, 
we now have one table for each outcome.   Since July 1, 2008, the MAE Assessment 
Committee, Drs. Judah Ari-Gur, James Kamman and Parviz Merati developed a template 
recommended by Gloria Rogers, the ABET assessment guru.  These outcome tables are 
posted on the department ftp site.  All of our course assessment coordinators have access 
to these tables and regularly update the tables based on course outcome assessments 
conducted by faculty. These tables are designed for eff icient reporting of the assessment 
results and their analysis.  With a quick look at the graph presented for each outcome, the 
faculty, the outcome assessment coordinators, the assessment committee, and the ABET 
evaluators can see the assessment results.  As soon as the faculty members are finished 
with their course outcome assessment at the end of the semester, they work with the 
outcome assessment coordinators to input the results in the tables.    The faculty can 
observe the assessment results over time effectively and will use the assessment results to 
improve the curricula.  This process is approved by the MAE faculty in 2008-09 
academic year.   
 
The Outcome Assessment Table for program Outcome #1 in Mechanical Engineering 
(ME) program is presented here as an example.  There are additional sixteen program 
outcome tables for mechanical engineering program.  There are nineteen program 
outcome tables for aeronautical engineering program.  These tables can be reviewed by 
request on the departmental ftp site.   



 

 
Mechanical Engineering 

 
Program Outcome #1. An ability to apply knowledge of advanced mathematics through 
multivariate calculus and differential equations  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Strategies 

-ME 3600 
-ME 3560 
-Senior Surveys 
-Ext. Advisory Surveys 

Assessment Methods 
-Faculty Evaluations 
-Senior Exit Survey 
-External Advisory Input 

Source of 
Assessment 

T ime of Data 
Collection 

Assessment 
Coordinator 

Evaluation of 
Results 

ME 3600 Fall  2006 
Spring 2007 
Fall  2007 
Spring 2008 
Fall  2008 

Jim Kamman Department 
Assessment 
Committee 

ME 3560 Fall  2006 
Spring 2007 
Fall  2007 
Spring 2008 
Fall  2008 

Jim Kamman Department 
Assessment 
Committee 

Senior 
Surveys 

Fall  2006 
Spring 2007 
Fall  2007 
Spring 2008 

Parviz Merati Department 
Assessment 
Committee 

External 
Advisory  
Surveys 

Spring 2007 
Spring 2008 

Parviz Merati Department 
Assessment 
Committee 



 

Assessment Results !  Outcome No. 1 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

M E 3600 

Performance Criteria and Evaluation Metric 
Due to the nature of the material covered, all  the exam questions relate to this outcome.  The 
evaluation metric is that 80% of the students must perform at least 70% when student exam 
scores are averaged. 

F irst Cycle F indings-Fall 2006 
Regular quizzes were given in Spring 2006 as an attempt to keep students up with the pace of 
the class.  However, the quizzes took time away doing homework problems in the classroom. 
In Fall  2006, extra time was spent on answering questions related to the homework problems.  
The percentage of the final grade for homework was raised from 10% to 15%.  The level of 
student performance was raised on each assessment.  The metric is now being met on two of 
the four individual assessments and when student scores are averaged over all  four 
assessments. Although the metric was satisfied for this course, the metric was not met on  
exam 1 and the final exam.  The percentage of students scoring above 70% is presented below. 

 
 
 
 
 

=%&,/%)&&,&b#7+,#:1,(:& ,H.:#',&b#7,)&5)&+&:/,ZEc,(H,#,+/A1&:/*+,6)#1&@,,9.6%/>,/%)&&,5&)$&:/,
of the students passed the class with a grade of D or better. 
 

Exam 1 Exam 2 Exam 3 Final 
Exam 

Exam 
Average 

Performance of Students 
Scoring above 70% 

60% 80% 100% 72% 92% 

F irst Cycle Actions 

No specific changes will  be made in Spring 2007 from Fall  2006. Emphasis will  be continued 
on answering homework-related questions in class.  Also, a higher emphasis will  be put on the 
homework score (15% of total score) 

Second Cycle F indings-Spring 2007 
In all  instances, except exam 3, students scored below the metric of 80%.  However, when 
+/A1&:/+*,&b#7,+$()&+,#)&,#M&)#6&1B,#?(A/,ZGc,+$() &1,FGc,(),?&//&),+#/.+H>.: 6,/%&,7&/).$@,,
The percentages of students scoring above 70% and changes relative to the Fall  2006 semester 
are presented below.  
 
 

Performance was raised considerably on exam 1, but is stil l below the metric.  Exam 2 
performance dropped below the metric.  The average performance of the students was also 
significantly lower. 
 
=%&, /%)&&,&b#7+, #:1, (: &,H.:#', )&5)&+&:/, ZEc, ( H,#,+/A1&:/*+, 6)#1&@,,W.:&/>,5&)$&:/, (H, /%&,
students passed the class with a grade of D or better. 
 

Exam 1 Exam 2 Exam 3 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 

67% 71% 86% 71% 80% 

Second Cycle Actions 



 

Continue emphasis on answering questions related to the homework problems.  There is a 
strong correlation between poor homework and test scores. Encourage students to spend more 
time on homework. A new departmental policy effective Fall  2007, requires students to get a 
8KJ,(),?&//&),.:, #'' ,29,$ (A)+&+,/%#/,#)&,5)&)&SA.+./&+,H() ,(/%&),$(A)+&+@,,0+,29,YPGG,.+,#,5)&-
requisite for ME 4790, students are )&SA.)&1,/(,6&/,#,8KJ,-%.$%,-.'' ,7#\&,./,&#+.&r to meet the 
metric. 

Third Cycle F indings-Fall 2007 
The students scored above the department metric (of 80%) on exams II  and  II I, very near the 
7&/).$,(:,&b#7, C,#:1,?&'(-,/%&,7&/).$,(:,/%&,H.: #',&b#7@,]%&:,&#$%,+/A1&:/*+,&b#7+,+$() &+,
are averaged, about 86% of the students scored 70% or better. The metric was met. 
 
 
 
 
 
 

Exam 1 Exam 2 Exam 3 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 

79.3% 82.8% 86.2% 62.1% 86.2% 

Third Cycle Actions 

Continue emphasis on answering questions related to the homework problems in class. 
Continue to emphasize the importance of homework to the students. There is a strong 
correlation between poor homework and poor test scores. Need to continue to emphasized this 
to students and encourage them to spend more time on homework. 
A new departmental policy effective N#'' ,OGGFB,)&SA.)&+,+/A1&:/+,/(, 6&/,#,8KJ,() ,?&//&),.:, #'' ,
ME courses that are prerequisites for other courses.  As ME 3600 is a pre-requisite for ME 
4790, students in the near future (probably Fall  2008 or Spring 2009) will  be required to get a 
8KJ,in this class which wil l make it easier to meet the metric. 

Fourth Cycle F indings-Spring 2008 
=%&, +/A1&:/+,+$() &1,#?(M&, /%&,1&5#)/7&: /, 7&/).$, (:, #'' , #++&++7&:/+@,] %&:, &#$%,+/A1&:/*+,
exam scores are averaged, about ninety! five percent of the students scored seventy percent or 
better. 
 
 

Exam 1 Exam 2 Exam 3 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 

81.0% 95.2% 95.2% 81.0% 95.2% 

Fourth Cycle Actions 
Continue emphasis on answering questions related to the homework problems in class. 
Continue to emphasize the importance of homework to the students. There is a strong 
correlation between poor homework and poor test scores. Need to continue to emphasized this 
to students and encourage them to spend more time on homework. 
A new departmental policy effective N#'' ,OGGFB,)&SA.)&+,+/A1&:/+,/(,6&/,#,8KJ,(),?&//&),.:,#'' ,
ME courses that are prerequisites for other courses.  As ME 3600 is a pre-requisite for ME 
4790, students in the near future (probably Fall  2008 or Spring 2009) will  be required to get a 
8KJ,in this class which wil l make it easier to meet the metric. 

F ifth Cycle F indings-Fall 2008 



 

The students scored above the department metric (of 80%) on two of the four assessments. 
However, w%&:, &#$%, +/A1&:/*+,&b#7, +$() &+,#)&, #M&)#6&1B,only 71% of the Mechanical 
Engineering students scored 70% or better. Student performance has not been this low since 
Spring 2006. 
 

Exam 1 Exam 2 Exam 3 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 80.6% 61.3% 83.9% 58.1% 71.0% 

F ifth Cycle Actions 
Continue emphasis on answering questions related to the homework problems in class. 
Continue to emphasize the importance of homework to the students. There is a strong 
correlation between poor homework scores and poor test scores. Need to continue to 
emphasize this to students and encourage them to spend more time on homework. 

 
Somehow need to motivate students to put more effort into homework. In Fall  2008, the 
average homework score for ME students was 65%. If students are putting reasonable effort 
into this course, they should have a homework average above 80%. Clearly, the student effort 
was low. 
 
0,:& -,1&5#)/7&: /,5(' .$>,-%.$%,?&$#7&,&HH&$/.M&,.:,N#'' ,OGGF,)&SA.)&+,+/A1&:/+,/(,6&/,#,8KJ,
or better in all departmental courses that are prerequisites for other courses. As ME 3600 is a 
pre-requisite for ME 4790, students in the near future (probably Fall  2010) will  be required to 
6&/,#,8KJ,.:,/ %.+,$'#++,-%.$%,-.' ',7 #\&,./,&#+.&),/(,7&&/,/%&,7&/).$@ 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

M E 3560 

Performance Criteria and Evaluation Metric 
Due to the nature of the material covered, all  the exam questions relate to this outcome.  The 
evaluation metric is that 80% of the students must perform at least 70% when student exam 
scores are averaged. 

F irst Cycle F indings-Fall 2006 
The metric was not satisfied in any of the assessments.  It appears that the material related to 
integral and differential calculus in exam 2 was the main reason for the low performance. In 
another attempt to encourage timely and continuous preparations, regular unannounced 
quizzes were given in Fall 2006 to keep the students up with the pace of the class. 
 
 Exam 1 Exam 2 Final 

Exam 
Exam 
Average 

Performance of Students 
Scoring above 70% 

61% 39% 71% 50% 

F irst Cycle Actions 

In Spring 2007 semester, a review session will be added prior to the presentation of integral 
and differential calculus.  

Second Cycle F indings-Spring 2007 
The metric was not satisfied again in any of the assessments. In Spring 2007, a review session 
was added prior to the exams that showed some improvement. It appears that the reviews are 
beneficial in student performance as shown in the following table.  
 
 
 
 
 
 
 

Exam 1 Exam 2 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 

63% 41% 78% 56% 

Second Cycle Actions 

Continue review sessions and put more emphasis on integral and vector differential calculus. 

Third Cycle F indings-Fall 2007 
The metric was not satisfied. It appears that the material related to integral and vector calculus 
is one of the reasons for the low performance. However, the earlier emphasis on the study 
habits showed improvements in Test 1 and the final exam. 
 
 
 
 
 
 
 
 

Exam 1 Exam 2 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 

83% 33% 54% 71% 

Third Cycle Actions 



 

More review sessions and specific instructions will  be used for preparation of Test 2 material. 

Fourth Cycle F indings-Spring 2008 
Only in test 1 the students scored above the department metric. The two exams and one final 
&b#7,)&5)&+&:/,&.6%/>,5&)$&:/,(H,#,+/A1&:/*+,6)#1&@,I.b/>! seven percent of the students passed 
the class with a grade of D or better. 
 
 Exam 1 Exam 2 Final 

Exam 
Exam 
Average 

Percentage of Students 
Scoring above 70% 

80.4% 47.6% 54.0% 68.6% 

Fourth Cycle Actions 
More review sessions and specific  instructions will  be used for preparation of Test 2 material. 
The students are insufficiently prepared for the mathematical rigor required for the course.  
It appears that the material related to integral and vector differential calculus is one of the 
reasons for the low performance on Test 2 and the final exam. A new textbook will  be used in 
Fall  2008 that introduces more examples. In addition, short tests (quizzes) will  be given in 
addition to the two main tests to reduce the material for each test.  

F ifth Cycle F indings-Fall 2008 
The department metric was not met on any of the three individual exams nor on the exam 
#M&)#6&@,=%&,/-(, &b#7+,#:1,(:& ,H.:#',&b#7,)&5)&+&:/,&.6%/>,5&)$&:/,(H,#,+/A1&:/*+,6)#1&. 
Seventy-eight percent (35/45) of the students passed the class with a grade of D or higher. 
 
 
 
 
 
 

Exam 1 Exam 2 Final 
Exam 

Exam 
Average 

Percentage of Students 
Scoring above 70% 

31.1% 44.4% 46.6% 42.2% 

F ifth Cycle Actions 
Additional material (open channel flow) requested by CE department has not made it possible 
to devote class periods for extra quizzes. Extensive review sessions were conducted before 
each test. However, the size of the class and chronic lack of preparation and background is one 
of the causes for low scores. The final (total) score was curved by 8 ! points !  this resulted in 
78% (35/45) of the students passing the class with a grade of D or higher. During the Spring 
2009 semester three (instead of two) exams will  be given. 
 
 
 
 
 
 
 
 



 

 

Student Senior Surveys 

Evaluation Metric  
0/, '&#+/,ZGc,(H,/%&,)&+5(:+&+,7A+/,?&,#:+-& )&1,8I /)(:6 '>,0 6)&&J,() ,80 6)&&J,#7(: 6,/%&,H.M&,
)#/.:6 +,(H,8I /)(: 6'>,0 6)&&BJ,80 6)&&BJ,8<.+#6)&&BJ,8I /)(:6 '>,<.+#6)&&BJ,#:1 ,8W(/,055'.$#?'&@J 
 
Question 
 
How well  your program prepared you to have an ability to apply knowledge of advanced 
mathematics through multivariate calculus and differential equations (ME 3560, ME 3600, 
etc.)? 
  

F irst Cycle F indings-Fall 2006 
In response to the question, 93% of those who participated i:,/%&,+A)M&>,)&+5(:1&1,8I /)(: 6'>,
06)&&J,(),80 6)&&@J 

L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),
80 6)&&J,T&+5(:+&+ 

93% 

 
 

F irst Cycle Actions- 

We will  continue conducting this survey in Spring 2007 to observe the trend and taking 
actions to improve the program accordingly. 

Second Cycle F indings-Spring 2007 
C:, )&+5(:+&,/(,/%&,SA&+/.(:B,QGGc,(H,/%(+&,-%(,5#)/.$.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /)(:6 '>,
06)&&J,(),80 6)&&@J 

L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),
80 6)&&J,T&+5(:+&+ 
 

100% 

 

Second Cycle Actions 

We will  continue conducting this survey in Fall  2007 to observe the trend and taking actions to 
improve the program accordingly. 

Third Cycle F indings-Fall 2007 
C:, )&+5(:+&,/(,/%&,SA&+/.(:B,RFc,(H,/%(+&,-%(,5#)/.$.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /)(: 6'>,
06)&&J,(),80 6)&&@J 
 
 
 
 
 
 



 

 
 

Third Cycle Actions 
We will  continue conducting this survey in Spring 2008 to observe the trend and taking 
actions to improve the program accordingly. 

Fourth Cycle F indings-Spring 2008 
In response to the question, 97% of those who partic.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /)(: 6'>,
06)&&J,(),80 6)&&@J 
 
 

L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),
80 6)&&J,T&+5(:+&+ 
 

97% 

 
 

Fourth Cycle Actions 
We will  continue conducting this survey in Spring 09 to observe the trend and taking actions 
to improve the program accordingly. 

F ifth Cycle F indings-Spring 2009 
C:, )&+5(:+&,/(,/%&,SA&+/.(:B,RYc,(H,/%(+&,-%(,5#)/.$.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /)(: 6'>,
06)&&J,(),80 6)&&@J 
 
 
 

L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),
80 6)&&J,T&+5(:+&+ 
 

93% 

 

Fourth Cycle Actions 
We will  continue conducting this survey in Spring 2010 to observe the trend and taking 
actions to improve the program accordingly. 



 

 
 

External Advisory Surveys 

Evaluation Metric 
0/,'&#+/,ZGc,(H,/%&,)&+5(:+&+,7A+/,?&,#:+-& )&1,8I /)(:6 '>,0 6)&&J,( ),80 6)&&J,#7 ong the five 
)#/.:6 +,(H,8I /)(: 6'>,0 6)&&BJ,80 6)&&BJ,8<.+#6)&&BJ,8I /)(:6 '>,<.+#6)&&BJ,#:1 ,8W(/,055'.$#?'&@J 

 
Question: 
 
How well  our program prepared our graduates to have an ability to apply knowledge of 
advanced mathematics through multivariate calculus and differential equations? 

F irst Cycle F indings-Spring 2007 
C:, )&+5(:+&,/(,/%&,SA&+/.(:B,QGGc,(H,/%(+&,-%(,5#)/.$.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /)(:6 '>,
06)&&J,(),80 6)&&@J 
 L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),

80 6)&&J,T&+5(:+&+ 
100% 

 
 

F irst Cycle Actions 

We will  continue conducting this survey in Spring 2008 to observe the trend and taking 
actions to improve the program accordingly 

Second Cycle F indings-Spring 2008 
C:, )&+5(:+&,/(,/%&,SA&+/.(:B,QGGc,(H,/%(+&,-%(,5#)/.$.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /rongly 
06)&&J,(),80 6)&&@J 
 L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),

80 6)&&J,T&+5(:+&+ 
 

100% 
 
 
 

Second Cycle Actions 

We will  continue conducting this survey in Spring 2009 to observe the trend and taking 
actions to improve the program accordingly 

Third Cycle F indings-Spring 2009 

C:, )&+5(:+&,/(,/%&,SA&+/.(:B,ZZc,(H,/%(+&,-%(,5#)/.$.5#/&1,.:,/%&,+A)M&>,)&+5(:1&1,8I /)(: 6'>,
06)&&J,(),80 6)&&@J 
 L&)$&:/#6&,-./%,8I/ )(: 6'>,0 6)&&J,(),

80 6)&&J,T&+5(:+&+ 
 

88%  

Third Cycle Actions 
We will  continue conducting this survey in Spring 2010 to observe the trend and taking 
actions to improve the program accordingly 
 



 

Appendix VI. Department of Paper Engineering, Chemical Engineering, and Imaging 
Annual Assessment Impact Report 
 
 
TO:   Anthony Vizzini, Dean 
  College of Engineering and Applied Sciences 
 
CC:  Edmund Tsang, Associate Dean 
 
From:   Said AbuBakr, Chair, 

Department of Paper Engineering, Chemical Engineering, and Imaging 
 
Subject:  PCI 2008-9 Annual Assessment Report 
 
Date:   July 1, 2009 
 
 
Please find below, the 2008-09 Department of PCI Annual Assessment Report describing 
the following:  

 

a) How student learning outcomes results were used?  

b) Key student learning outcomes to be addressed during 2009-2010 

c) Changes made to the department assessment plan since July 1, 2008 

 
The Department Assessment Plan is designed to support only the ABET assessment that 
includes learning outcomes and program objectives.  The ABET Final Statement received 
in August 2008 states that our Chemical and Paper Engineering programs achieved 
ABET Program Educational Objectives (graduate assessment after graduation) and 
ABET Program Learning Outcomes (student assessment by the time of graduation). The 
final ABET statement, issued August 15, 2008, grants accreditation until the Next 
General Review in 2012.  The graduate assessment plan was created in 20089 and will be 
implemented in 2009-10.   
 
Here is more explanation of items a-c: 
 
a) How student learning outcomes results were used?  

Several actions were taken as a result of the measurement of student learning outcomes 
for ongoing program improvements. These modifi cations have resulted from feedback by 
industrial advisory committees (one for each program), students as a result of exit 
interviews, and other discussions between students and faculty in addition to analysis of 
course retrospectives conducted by faculty. The data are yet to be uploaded to 
TRACDAT since we have neither trained the personnel nor allotted resources for the 



 

same. However, the outcomes have been assessed by multiple sets of internal and 
external tools and right now everything seems to be on track. 

 
Use of student learning outcomes: 
 

1) Informing planning at the department level:  Since each outcome is assessed from 
multiple number of courses, the compiled outcome is informed to individual 
faculty and if needs be, a particular course is required to shift emphasis. 

2) Revising goals of program: Not found necessary 
3) Aligning curriculum with new or established partnerships: not applicable 
4) Changing policies regarding admission or for transfer: No change effected 
5) Preparing self-studies for program accreditation: The preparation of self study and 

the required addenda were completed in the previous year, which resulted in a full 
accreditation until the next general visit. 2008-2009 is the second year of ongoing 
assessment cycle for the next visit in Fall  2011  

6) Other uses: For curriculum changes or modifications 
 
 
As a result of ongoing student learning outcome assessment, we have taking the 
following actions to improve our academic programs: 
 
 
G raduate Program: 
 

 Approved Graduate Assessment Plan. 
 

 Completed work on the revised Graduate Student Review Report (used to assess 
students in Spring 2009) and the new Defense Assessment Form.   Both forms are 
attached in Appendix B. 

 
 Approved 12 curriculum changes to include specif ic prerequisites for PCI 

graduate courses; the creation of one new graduate course; and the approval of an 
Accelerated Masters Degree program.   Changes in the prerequisites arose from 
faculty assessment of the graduate courses. The changes will be effective with the 
Fall  2010 semester. 

 
 Wrote course retrospective for PAPR 6500 (Fall  2008) analyzing graduate 

students learning outcomes. 
 

 <&M.+&1,#:,#$$&'&)#/&1,7#+/&)*+,5)(6)#7,. :,L #5&),#:1, C7 #6.:6 ,I $.&:$&,#:1,
Engineering. 

 
Chemical Engineering Program: 

 Added a biology component to the program requirement.  BIOS 1500 (Molecular 
and Cellular Biology) and CHEG 3550 (Bioprocess Technology) are now 
required courses.  ME 2530 (Statics and Mechanics of Materials) was dropped to 
support the addition of these two courses. CHEG 4200 (separation) was dropped 



 

from the curriculum, the change did not change the number of credits requires by 
the major. This change was effective Fall  2008. 

 Revised our laboratory courses to ensure all  students receive an appropriate set of 
laboratory experiences. The lab components of CHEG 3110 !  Unit Ops I and 
CHEG 3120 !  Unit Ops 2 were removed. 

 Added a lab intensive course (CHEG 4810) to bring all  the lab experiments into 
one course. This will  permit extensive, unifying lab experiments.  This change is 
effective Fall  09, but the first offering of CHEG 4810 will be Summer I of 2010.  
Assessment of learning outcomes is being developed for this course. 

Paper Engineering Program: 

 Removed a two credit printing course from the required part of the curriculum 
and in its place added a higher level imaging courses as an elective.  

 Revised our laboratory courses to ensure all  students receive an appropriate set of 
laboratory experiences.  The lab components of CHEG 3110 !  Unit Ops I and 
CHEG 3120 !  Unit Ops 2 were removed. 

 Added a lab intensive course (CHEG 4810) to bring all  the lab experiments into 
one course. This will  permit extensive, unifying lab experiments.  This change is 
effective Fall  09, but the first offering of CHEG 4810 will be Summer I of 2010.  
Assessment of learning outcomes is being developed for this course. 

 Adjusted elective credits for Paper Engineering program 

 <&M.+&1,#:,#$$&'&)#/&1,7#+/&)*+,5)(6)#7,. :,L #5&),#:1, C7 #6.:6 ,I $.&:$&,#:1,
Engineering without affecting any of the courses needed for accreditation in 
Chemical or Paper Engineering Programs.  

 
Imaging Program: No changes were made this period 
 
 
b) Key student learning outcomes to be addressed during 2009-2010 

 

 All t he ABET learning outcomesd 3 a- k for all  three undergraduate programs. 
 

 Implement graduate program assessment plan 
 

 In the process of making several modifications to the four options/tracks in 
Imaging: Business, Multimedia, Substrate and Computer are in progress. The 
details are being worked out in preparation for submitting to the Curriculum 
process in September 2009. These modifications have resulted from feedback 
from the industry, particularly the Printing Advisory Committee and from 



 

students as a result of exit interviews and other discussions between students and 
faculty. 

 

c) Changes made to the department assessment plan since July 1, 2008:  

 
No specific changes to plans were made; however, changes in data gathering 
methods have been effected; survey forms for employers and internship 
supervisors as well  as exit student interviews have been made.  Changes in 
curricular delivery have been effected to meet the demands of increased number 
of students in the program. Unit operations lab will  be offered as a separate 
summer course, instead of as apart of the lecture course. Lecture course is 
augmented by an additional credit hour.  

 

 
 
 



 

Appendix VIII . Revised Tracking Form for Faculty Protocol 

 

Faculty Protocol T racking Version 2.0 
 
Referral Response Residence Life 

Follow-Up 
Student Action CEAS/Student 

Af fairs Follow-Up 
Comment Result 

Give the date 
and the name 
of the 
instructor who 
initiate the 
referral; and 
the name and 
WIN of 
student. 

Residence Life 
will  create 
categories 
appropriate for 
internal 
operations to 
track 
responsiveness of 
the referral 

The types of follow-
up including: 
 

 Counseling 
Center 

 Advising Office 
 Meet with 
instructor 

 
Depending on the 
Student Action, 
follow up to 
determine if student 
carry out 
recommended 
action 

What the 
student will be 
asked to do 

 CEAS/Student 
Services will 
determine if 
student carried 
out action 

 If student does 
not show up, 
Residence Life 
will  be alerted 
and meet with 
student 

 Assoc. Dean of 
Student Affairs 
will  be alerted 
if student twice 
failed to carry 
out suggested 
action 

Residence Life 
will  create a 
code to track 
the types of 
student 
behavior or 
issues that led 
to the referral 

By the end of the 
semester or the 
start of the next 
semester, CEAS 
Advising will  
look up 
registration 
records and GPA 
of students. 

 
 


