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Disclaimer

These are our views and not necessarily 
those of ABET, TMS, ACerS, or MRS 
(but they should be)
This talk is about what we are doing at the University 
of Michigan.  We do not want to preach but rather 
share.  Just because we do what will be presented 
does NOT mean that it is what is best for your 
institution.  
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Why Develop an Electronic Tool for 
Outcomes Assessment?

• Simplicity and Sustainability

• We have 13 accredited programs

• We had 13 different assessment 

processes

• Now a uniform process across the college

• Much lower cost in time and dollars



Why do it now? 

• The Outcomes have changed


• Google forms has evolved 
enough that it works easily



How to make it simple and drive faculty 
compliance

• Do it every term

• But, just a little every term

– Step 1:  build a matrix of outcomes and 

courses

– Step 2:  don't bother with first or second year 

courses

– Step 3:  make sure most courses only have 1 

outcome to measure and no more than 3



Course Student Outcomes (Black-High, Grey-Low)

Apply math 
and science 

1

Design 

2

Communicate 

3

Ethics 

4

Teams 

5

Experiments 
Analyze and 

interpret Data 

6

Lifelong 
Learning 

7

MSE 220  
Intro. to Materials ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 250 
Intro. to Materials ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 242 
Physics of Materials ̊ ̊ ̊

MSE 330 
Thermodynamics ̊ ̊ ̊

MSE 335 
Kinetics ̊ ̊ ̊

MSE 350 
Structure ̊ ̊ ̊

MSE 360 
UG Lab I ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 365 
UG Lab II ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 400 
Elec., Mag., Optical ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 410 
Biomaterials ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 412 
Polymers ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 420 
Mechanical Properties ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 440 
Ceramics ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 454 
Computational Materials ̊ ̊ ̊ ̊ ̊ ̊

MSE 465 
Characterization ̊ ̊ ̊ ̊ ̊

MSE 470 
Metals ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 480 
Processing Design ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 489 
Design ̊ ̊ ̊ ̊ ̊ ̊ ̊

MSE 514 
Composites ̊ ̊ ̊ ̊ ̊ ̊ ̊

Mapping of MSE Courses to Student Outcomes 



Automated Outcomes Assessment:  
Google Form Created Each Term 

• Pre-filled 
• The metric and the results can be uploaded 

as pdf or a spreadsheet 
• Separate form for each outcome each 

course is measuring 
• Edit after submission



Automated Outcomes Assessment  
(Google form sent out once a term) 

1. The assessment metric used for each outcome 
(a pdf file) 

2.  A spreadsheet of the individual grade values of 
each student in the class for the metric

• We ask for only two things from each 
instructor: 



How to make it simple and drive faculty 
compliance

• It's all about 
muscle 
memory



How to make your assessment strong

• The ABET Coordinator

• The Department Chair

• The College ABET Tsar

• The coordinator meetings and checklist



Council of ABET Coordinators

• Standing group that meets twice a year  

• One from each program 

• Coordinators are made aware of changes and issues that crop up 
with the ABET visits to ensure that we will perform well at our next 
visit in 2023 

• Coordinators help continuously improve the process by working 
with faculty members in each department to:

1.  Develop excellent assessment 
metrics 

2.  Keep excellent documentation of 
all aspects of ABET compliance 

3.  Analyze data and report to the 
faculty about the results of the 
outcomes assessment.



• Choose an excellent ABET coordinator and support 
them


• Send your ABET coordinator to ABET training that your 
society offers - even if they will not be an evaluator 
(MRS offers training that anyone from other societies 
can attend)


• Understand that you are the customer for your society’s 
Accreditation Committee - Make them work for you.


• Read the Criteria so you are aware of the process. It is 
only 4-5 pages long.


• Recognize that ABET is a moving target and what 
happened at the last visit stays with the last visit.  It is 
all about the evaluators and evaluators are easily 
swayed by other evaluators.

What Every Department Chair Ought 
to Do for ABET Success



Future proofing your system and 
inoculating your program to the ABET virus

• What exactly does “appropriate” mean? 
• The meaning changes every time ABET 

visits 
• Every change spreads to multiple teams 

by the evaluators every year 
• So, how do you future proof your 

assessment process to make sure it is 
always “appropriate”?



ABET Coordinator Checklist: Criterion 2 - 
Objectives

–Met with all constituencies and 
discuss their needs?

– Record minutes and slides from 
these meetings and upload them to 
the college site.

– Bylaws that dictate the makeup of 
your external advisory boards to 
ensure that all of your 
constituencies are consulted. 



ABET Coordinator Checklist: 
Criterion 4 Continuous Improvement 

• Develop rubrics for laundry list outcomes (2 and 4).  
• Grade for the quality of consideration as a check list.



ABET Coordinator Checklist: Criterion 5 - 
Curriculum 

– Do you have a MAJOR 
design experience that 
is really design  (not 
just analysis)

– Does it incorporate 
appropriate 
engineering standards 
and multiple realistic 
constraints.



ABET Coordinator Checklist:  APPM 

Are your PEOs published on your website 

Do you have your current graduation data on 
your website

Do you have the right ABET info stating that 
your program is accredited?

Have you developed a resource room (it can 
be a box.com folder system)



Google forms and spreadsheet magic

• Design of the form

• Limitations of google 

forms

• Behind the scenes

• Spreadsheets

• The Coordinator 

checklist

• Document repository

• Tableau® and reports



What technologies are we using?



Why?

• Easy to find people who 
can program App Scripts. 

• Built-in functionality 
allows quick form 
creation and easy-to-
share items. 

• Can customize or change 
things on a per-program 
basis easily.  

• Michigan says Google 
Drive is FERPA compliant!



What does the process look like in the 
long-term?



Form Preparation (Early Sept/Early 
January)



Collect ABET Outcomes Assessment Data



Let’s Try It!

https://docs.google.com/spreadsheets/d/1URD0ijt3zgtqKTtnrRMN24-YnycvV5DzRMuOBNWXdOk/edit#gid=730474636



Google Magic



Proof Email



Send Email



What does a faculty member see?



Click on a Link!

http://bit.ly/2T5olcl



What is next?

• Augment data with 
Programs (if not 
available) 

• Calculate mean score 
out of 100



We have data, now what?

https://tableau.dsc.umich.edu/#/site/UM/views/ABETDashboard/ABETSummary?:iid=1



Challenges
• No Response

• Format

• Identifying Individuals

Opportunities
• Continuous improvement

• Ability to evolve process

• Wait till the end of the talk… We have reserved one 

more thing. 



Checklist



Magic

• Each program has 
their own “copy” of 
assets. 

• A central repository 
exists with all files.



How can we continue to improve?

• History 
• Documents 
• Dashboard Analytics 
• Transcript Analysis 
• Repeat, Iterate, and 

Improve



Other things to make sure we 
are ready for our next visit

• Automated transcript analysis
• Box.com resource room 
• Repository of critical minutes





• Data has student identifier 
attached


• Opportunity for longitudinal 
studies


• Education researchers can apply 
for IRB approval for access


• What about sharing with other 
institutions? 


• Non-accredited programs have 
asked to be included.

An Unexpected Bonus



Summary

• Do it often - Do it simply 
• Build a strong team 
• Support your team  
• Use your team to continuously 

improve the assessment process



Resources
• We are building a website with this 

this talk, Google Form templates, 
scripts, and a short demonstration 
video of how we put it together. 

• We will post our checklist for the 
community and have a discussion 
board to have the community help us 

http://abet-process.engin.umich.edu



Transcript Analysis



Process
• Export transcripts from SIS in CSV

• Collect Math/Science and Engineering 

breakdowns for each program

• Copy data into smart spreadsheet

• Creates links to our Course bulletin

• Auto calculates totals based on values


• By-hand categorization of everything



Why by hand?

• By hand cost<Making 
it automatic 

• Allow us to find and 
resolve issues quickly 

• The calculation - 
which is the most 
difficult - is done 
automatically



New Student Outcomes
(1) an ability to identify, formulate, and solve complex engineering problems by applying principles 

of engineering, science, and mathematics   

(2) an ability to apply engineering design to produce solutions that meet specified needs with 
consideration of public health, safety, and welfare, as well as global, cultural, social, 
environmental, and economic factors    

(3) an ability to communicate effectively with a range of audiences 

(4) an ability to recognize ethical and professional responsibilities in engineering situations and make 
informed judgments, which must consider the impact of engineering solutions in global, economic, 
environmental, and societal contexts  

(5) an ability to function effectively on a team whose members together provide leadership, create a 
collaborative and inclusive environment, establish goals, plan tasks, and meet objectives 

(6) an ability to develop and conduct appropriate experimentation, analyze and interpret data, and 
use engineering judgment to draw conclusions 

(7) an ability to acquire and apply new knowledge as needed, using appropriate learning strategies.   


