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Greetings from IllinoisGreetings from Illinois
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About IllinoisAbout Illinois

University ~ 40,000 students
College of Engineering ~ 8000 students
Dept of Civil Engineering ~ 1000 students
Illinois’ Land Grant University founded 1867
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The BIG pictureThe BIG picture

Education is a PEOPLE BUSINESS
Our goal is to prepare professionals
Accreditation is a TOOL, not a TEMPLATE
Accreditation processes should not DICTATE 
against your better judgment
You are the LEADERS at HKUST

Quality at HKUST is your responsibility
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Workshop Outline

• Session 1:  An Introduction to ABET 
accreditation
– Principles of outcome based education

• Session 2:  Conducting a Self Study of Your 
Department
– Assessment issues

• Session 3:  Implementation of Outcome 
Based Approaches
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What is “outcomes 
assessment”?

• An analogy…
– Prescription vs. performance specifications

• Prescriptive specifications tell you 
exactly what to do

• Performance specifications tell you what 
result is required
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Outcome assessment

• A comprehensive approach for 
educational program development
– Encompasses all stages of building your 

curriculum and programming in an 
engineering department

• An ongoing process aimed at 
understanding and improving student 
learning
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The Assessment Cycle

• Step 1. Set educational objectives consistent 
with department goals which flow from the 
mission of the university 

• Step 2. Identify desired outcomes to meet the 
objectives

• Step 3. Select/develop measures of assessing 
the outcomes

• Step 4. Gather data 
• Step 5. Analyze and interpret findings 
• Step 6. Make appropriate changes
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Another view
• Plan it

– making expectations explicit and public

• Do it
– setting appropriate criteria and high standards for 

learning quality

• Check it
– systematically gathering, analyzing, and interpreting 

evidence to determine how well performance 
matches expectations and standards

• Revise it
– using the resulting information to document, explain, 

and improve performance

• Repeat it
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Isn’t Grading a sufficient 
assessment method?
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No, this is different than 
grading students

• Full curriculum perspective, not limited 
to a isolated concepts

• Grading asks “Did the student learn 
what was taught?”

• Outcomes assessment asks “Did we 
teach the right stuff?”
– AND “Did the students learn it?”
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Session 1: 
Introduction to ABET 

Accreditation
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Some background

• ABET began in 1932 as a joint effort to 
build up the engineering profession

• Partnership of engineering societies
• ABET currently accredits 2700 

programs at 550 colleges/universities
• Take Note:  PROGRAMS are accredited.  

Universities are not accredited.  Departments are not 
accredited.
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Why do all this?
• Engineers do important things that require 

serious preparation
• Universities are in a competitive marketplace 

to provide the needed formal education
– And that marketplace has moved from local (long 

ago) to regional (past) to global (now & the future)
• Accreditation is a mark of Excellence…and 

an indicator of positive attitude toward serving 
students
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Basic Idea

• ABET accreditation cycle is six years
• Each university program conducts a 

“self-study”
• ABET visitor team provides outside 

critique
• Problems may be identified; university 

must fix those problems
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Goal of Accreditation

• Document accomplishment
• Assure quality
• Cultivate excellence
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Method

• An “outcomes assessment” approach
• Shifts focus from INPUTS to OUTPUTS

– Input focus = prescriptive approach
– Output focus = performance approach
– EC2000 criteria was adopted in 1996

• 11 specified outcomes
• Colleges now required to assess their 

ability to achieve the outcomes
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Criteria
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Program-specific criteria
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11 program outcomes
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The traditional components
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A quick look 
at the future? 

… 
ASCE BOK2
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Bloom’s Taxonomy

• Very useful idea to calibrate level of 
achievement for outcomes
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Foundational Outcomes
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Technical Outcomes
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Professional Outcomes
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An MS degree is important for 
the future
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Does this approach work?

• EC2000 was implemented in 1996
• A study was commissioned in 2002 to 

assess effectiveness
– Penn State, Center for the Study of Higher 

Education
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EC2000

• ABET adopted “outcomes assessment” 
in 1996
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EC2000 guides change
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Real impact on students
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Impact

Technical Base Project Skills Professional Skills
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Importance of Outcomes
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Conclusion of Study

• EC2000 has had positive impact
• Greatest impact is on understanding 

societal and global issues, group skills, 
ethics, professional issues
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Non-domestic accreditation
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Session 2: 
Conducting a Self Study of 

Your Own Department
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What are you getting 
yourselves into?

• College & University must provide 
leadership, vision, and resources

• Individual programs conduct self studies
• College usually provide survey tools 

that help the programs collect data
• It IS a lot of work.  But process leads to 

improvements for students.
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Accreditation body 
provides guidance

• Once you commit to this process, 
you will find that ABET is very 
helpful

• Templates for the self study to 
prompt you for necessary sections

• They are a “transparent” (although 
not always predictable) process, 
letting you learn how the visitors 
are taught to evaluate you
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Criteria
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Self Study:  The Easy Parts

• Students
• Faculty

– Statistics, CVs
• Facilities

– Statistics, Lab info
• Support
• Program criteria 
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Self Study:  The Hard Parts

• Program Education Objectives
• Program Outcomes

– The entire mission-objective- 
outcomes structure is complex

• Continuous Improvement
– The assessment part will test 

your commitment to this process
• Curriculum

– The curriculum design task to 
meet outcomes is unending
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Mission statements

• You need to start at the beginning…
• Why do you exist?
• What is your unique role?
• What are your aspirations?
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University Mission
• A statement of mission or vision of what your university is about
• For example:

• Enhancing the quality of teaching, research, and service programs through the 
aggressive recruitment and support of the best faculty, staff, and students;

• Remaining a leader in the creation and synthesis of knowledge for the benefit 
of current and future generations;

• Continuing to improve the quality of the undergraduate and graduate programs 
that prepare our students for professional life, leadership, and citizenship in a 
changing world;

• Using the resources of its three campuses in an integrated fashion to 
strengthen the services to the state through the education of a modern labor 
work force, research and development, technology commercialization, and 
partnership with business, government, and community groups.

• Strengthening mutually beneficial relationships and building new ones with 
communities, governmental entities, alumni groups and the private sector, and

• Improving the efficiency and effectiveness of the management and 
administrative services that support the university mission.
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College Mission

• For example:
• The mission of the College of Engineering is to meet the 

needs of the state and nation through excellence in 
education, research, and public service. The goals are to 
instill in students the attitudes, values, vision, and training 
that will prepare them for lifetimes of continued learning 
and leadership in engineering and other fields; to generate 
new knowledge for the benefit of society; and to provide 
special services when there are needs that the college is 
uniquely qualified to meet.
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Department Vision
• We have separate mission and vision 

statements (although that may seem 
redundant)

• Our vision statement:
• We are a large, comprehensive civil and environmental engineering 

department committed to excellence in education, research, and public 
service. We believe that our excellence derives from high-quality 
students and faculty, a dedicated and capable support staff, a collegial 
and cooperative spirit, well-equipped and maintained experimental and 
computational facilities, the achievements of our graduates, and 
research that makes a difference for the engineering community and 
society at large. Our goal is to be the preeminent department of civil 
and environmental engineering worldwide as measured by the quality 
of our faculty, students, the impact of our scholarly output, and our 
reputation for excellence.
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Department Mission
• Our mission is education. We achieve this mission through 

our teaching, research, and public service activities by:
• Educating, inspiring, and mentoring future leaders of our 

profession and society that are prepared to meet 21st century 
challenges in a global economy.

• Performing forward-looking research — both applied and 
theoretical — that will positively impact and improve our 
profession and society.

• Serving as a reliable, highly capable resource for society, the 
profession, and the university through activities in professional 
organizations, campus committees, consultancy, and 
continuing education.
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Mission reflects constituencies

• Civil engineering students.
• Civil engineering faculty members.
• Employers of graduates of the civil engineering 

program, including 
consulting firms 
public agencies, such as highway departments 
other public and private sector companies 

(engineering and non-engineering)

• Graduate schools.
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Program Educational 
Objectives

• Programs need to define objectives consistent with the 
mission

• For example:
• Prepare graduates with a comprehensive technical education to be 

professional practitioners of civil and environmental engineering. 
(measurable by job placement statistics)

• Prepare graduates to be well-rounded by being knowledgeable of the 
historical context, multidisciplinary character, contemporary issues, and 
global nature of civil engineering. (measurable by post grad survey)

• Prepare graduates to be leaders who exhibit team-building skills, 
professional responsibility, and effective communication skills. 
(measurable by survey, anecdote and job statistics)

• Prepare graduates to pursue post-graduate education in engineering or other 
professional fields. (measurable by MS/PhD statistics)
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Another example of PEOs

•  Within 5 years of graduation, civil 
engineering alumni will demonstrate:  
– 1. A sound understanding of engineering concepts 

and the interrelation of these concepts to non- 
technical issues in business and society,

– 2. Commitment to life-long learning,
– 3. Effective communication skills in a wide variety 

of situations,
– 4. Effective team membership skills,
– 5. Active contribution to the engineering discipline 

and/or society as a whole.
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Processes to involve 
constituents

• Regularly interact with constituents to 
give feedback about Program 
Educational Objectives (and how well 
you are meeting them)
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Next, Program Outcomes
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Program Outcomes

• Almost all schools utilize the basic 
ABET outcomes, although you can 
invent your own

• Most want to keep this simple, and 
ABET gives you a template
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11 program outcomes
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Show that your students 
experience those outcomes

• Every course contributes something, but 
not every course addresses all 
outcomes

• COLLECTIVELY, the courses meet all 
outcomes
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A big task:  Map your courses 
to your outcomes

• Evaluate each course for its contribution 
to the 11 outcomes

• Of course, we want this process to 
influence curriculum, so faculty might 
consider how to improve their courses 
to serve desired outcomes
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CEE310

Page 1
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CEE310

Page 2
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We must also show how EVERY 
student experiences ALL outcomes

• Usually accomplished through rules of 
your program

• Students must take ….1, 2, 3, 4…
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The Self Study Report

• Let’s take a look at an example…
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Session 3: 
Implementation of Outcomes 

Based Assessment
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The basic tasks

• Define desired outcomes
• Design curriculum to deliver on those 

outcomes
• Assess outcomes
• Provide feedback loop so that 

assessment leads to improvement
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Define outcomes

• This we have discussed.
• Outcomes arise from …

– Mission of university & department
– Expectations of accrediation process
– Faculty ideas, priorities, expertise

• It is most important to emphasize unique 
innovations that arise from the faculty!
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ABET outcomes (A-K)



With permission © Prof David A. Lange
68

Show that your students 
experience those outcomes

• Every course contributes something, but 
not every course addresses all 
outcomes

• COLLECTIVELY, the courses meet all 
outcomes
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A big task:  Map your courses 
to your outcomes

• Evaluate each course for its contribution 
to the 11 outcomes

• Of course, we want this process to 
influence curriculum, so faculty might 
consider how to improve their courses 
to serve desired outcomes
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CEE310

Page 1
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CEE310

Page 2
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We must also show how EVERY 
student experiences ALL outcomes

• Usually accomplished through rules of 
your program

• Students must take ….1, 2, 3, 4…
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Be prepared to demonstrate 
that your claims are real

• If a course claims to meet certain 
outcomes, faculty must defend that 
assertion
– Syllabus of course
– Textbook
– Lecture material
– Labs, presentation experiences etc.
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There are “hard ones”

• Lifelong learning…
– How do courses teach lifelong learning?
– Well, professional seminars, essays, peer- 

lead labs that are “self-taught” etc.
• Ethical responsibility

– Ethics seminars, case studies within 
technical courses etc.
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Yes, but how MUCH content in a course is 
required to assert that the outcome is met?

• This issue exposes a weakness of the 
outcomes approach (unfortunately)

• You will encounter a “bean counting” 
mentality…

• There IS no firm answer to this question, so 
there becomes a “gamesman-ship” to the self 
study

• My advice:  Keep your focus. Take the high 
road.  Don’t worry about this stuff.
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A strategic issue

• Do we assess at the Program level or 
at the course level or student level?

• All ways are done.
• Within our College, we see both 

program level and course level outcome 
assessment

• I’m aware that other schools have even 
tracked this information for each student
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Assessing at the Program level

• Our “holistic” approach demonstrates that our 
program as a comprehensive unit is 
successful.

• We do not require faculty to fully document 
assessment data for each outcome of their 
courses.

• Eg. If you claim that the course serves “Life 
Long Learning”, can you assess this on an 
exam?  Do essays or assignments prove 
this? Can you survey graduates to show that 
your course taught them life long learning?
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Assessment of outcomes 
achieved at program level

• Data:
– Grades
– Student Course Evaluations
– Surveys of Seniors
– Surveys of Graduates
– Input from Alumni Advisory Committees
– Employment statistics
– Standardized Exams (e.g. Fundamentals of 

Engineering Exam)
– Anecdotes of successful graduates
– Reputation of programs
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Example:  Alumni Evaluation
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Assessing at the Course Level

• Each faculty can identify data that measures 
each outcome of the course.

• E.g. If an outcome is “To Communicate 
Effectively”, you could add specific 
conceptual questions or essays on an exam 
that show that students learned that point.

• We judged this to be tedious and perhaps 
difficult to execute throughout our program.

• We can discuss this more…what do you 
think?
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Assessment of outcomes 
achieved by single course

• Data:
– Exams
– Final Grades
– Project results
– Papers
– Presentations
– Student Course Evaluations
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Faculty 
Assessment

• We 
implemented 
a post- 
semester 
self- 
assessment 
for our faculty
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Followup and Feedback Loop

• Faculty must see this process as a tool to 
improve…
– Give them access to data
– Ask faculty to self-assess

• “Institutionalize” this process
– Charge faculty committees to oversee process
– Department Curriculum Committee
– College Assessment Committee

• Dean & Dept Heads must care about this 
process and give visibility to it
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Self Study Report

• Finally, this report every six years is a 
valuable resource

• We formally do this only at the six year 
mark….

• [We could do better at this process in 
the intermediate years.]
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