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About lllinois

¢ Dept of C|V|I Engm'eerﬂﬁ'g-w 1000‘sfuaents
¢ lllinois’ Land Grant University founded 1867
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The BIG picture

~+ Education is a PEOPLE BUSINESS
¢ Our goal S to prepare protfessionals
. Accredltatlon is a’ T'('Bet—not a TEMPWE

+ 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 |

e Session 1: An Introduction to ABET
accreditation

— Principles of outcome based education

e Session 2: Conducting a Self Study of Your
Department

— Assessment iIssues

e Session 3: Implementation of Outcome :
Based Approaches
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What I1s “outcomes
assessment” ?

e 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

o Step 2. lIdentify desired outcomes to meet the
objectives

o Step 3. Select/develop measures of assessing f
the outcomes }

o« Step 4. Gather data
« Step 5. Analyze and interpret findings f
o« Step 6. Make appropriate changes ,
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Another view

A

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 f

— using the resulting information to document, explain,
and improve performance

« Repeat it

—— I —————
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Isn’t Grading a sufficient *
assessment method?
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No, this iIs different than .
grading students

- e

* Full curriculum perspective, not limited
to a iIsolated concepts

e 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

i
« ABET currently accredits 2700 |

programs at 550 colleges/universities

e Take Note: PROGRAMS are accredited.

Universities are not accredited. Departments are not
accredited.

m
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Why do all this?

 Engineers do important things that require
Serious preparation

e 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)
e Accreditation Is a mark of Excellence...and

an indicator of positive attitude toward serving
students

15
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Basic Idea

« ABET accreditation cycle Is six years

e Each university program conducts a
“self-study”

 ABET visitor team provides outside
critigue

* Problems may be identified; university
must fix those problems
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Goal of Accreditation

 Document accomplishment
e Assure quality
o Cultivate excellence

ﬁ’r\
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Method

- P —

* An “outcomes assessment”’ approach

e Shifts focus from INPUTS to OUTPUTS

— Input focus = prescriptive approach
— Qutput focus = performance approach
— EC2000 criteria was adopted in 1996

e 11 specified outcomes

e Colleges now required to assess their
ability to achieve the outcomes 3

|
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CRITERIA FOR ACCREDITING
ENGINEERING
PROGRAMS

Effective for Evaluations During the
2009-2010 Accreditation Cycle

Incorporates all changes
approved by the
ABET
Board of Directors
as of
MNovember 1, 2008

ABET

Engineering Accreditation Commission

ABET, Inc.
111 Market Place, Suite 1050
Baltimore, MD 21202

Telephone: 410-347-7700
Fax: 410-625-2238
E-mail: accreditation@abet.org
Website: www abet org

El 121708
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Criteria

Program Educational Objectives
Program OUtcomes. e
Continuous Improvement
Curriculum

With permission © Prof David A. Lange
#—W E

: S S A e,

20

———— e

e




Program-specific criteria

PROGRAM CRITERIA FOR
CIVIL
AND SIMILARLY NAMED ENGINEERING PROGRAMS
Lead Society: American Society of Civil Engineers

These program criteria apply to engmeering programs imncluding “civil” and similar modifiers m their
titles.

1. Curniculum

The program must demonstrate that graduates can: apply knowledge of mathematics through
differential equations. calculus-based phvsics. chemustry, and at least one additional area of science,
consistent with the program educational objectives; apply knowledge of four technical areas appropriate
to civil engineering:. conduct civil engineenng experiments and analyze and mterpret the resulting data;
design a system, component, or process i more than one civil engineenng context; explain basic
concepts i management, business, public policy. and leadership; and explain the importance of
professional licensure.

[l

Faculty

The program must demonstrate that faculty teaching courses that are pnimanly design in content are
qualified to teach the subject matter by virtue of professional licensure. or by education and design
experience. The program must demonstrate that it 1s not critically dependent on one individual.
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11 program outcomes {

Criterion 3. Program Outcomes

Engineering programs must demonstrate that their students attain the following outcomes:

(a)
(b)
(©)

(d)
(e)
8y
(2)
(h)

(1)
()
(k)

With permission © Prof David A. Lange

an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and interpret data

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

an ability to function on multidisciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools necessary for

engineering practice.
A 2 J
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The traditional components

By :
Criterion 3. Program Outcomes

Engineering programs must demonstrate that their students attain the following outcomes:

as well as to analyze and interpret data
ithin realistic
constraints such as economic, environmental, social, political, ethical, health and safety,
manufacturability, and sustainability
d) an ability to function on multidisciplinary teams

(f) an understanding of professional and ethical responsibility

(g) an ability to communicate effectively

(h) the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

(1) arecognition of the need for, and an ability to engage in life-long learning

H i a k:nnwledie of conteminrii 1ssues

7 23
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Bloom’s Taxonomy

e Very useful idea to calibrate level of
achievement for outcomes

Level 1 (L1)
Level 2 (L2)
Level 3 (L3)
Level 4 (L4)
Level 5 (L5)
Level 6 (L6)

With permission © Prof David A. Lange
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- Knowledge

- Comprehension
- Application

- Analysis

- Synthesis

- Evaluation
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Foundational Outcomes

|
Mathematics

Foundational Outcomes

Solve problems in mathematics through differential
equations and apply this knowledge to the solution
of engineering problems. (L3)

g

=

Natural sciences

Solve problems in calculus-based physics,
chemistry, and one additional area of natural science
and apply this knowledge to the solution of

engineering problems. (L3)

3
Humanities

Demonstrate the importance of the humanities in
the professional practice of engineering (L3)

4
Social sciences
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Demonstrate the incorporation of social sciences
knowledge into the professional practice of
engineering. (L3)




Technical Outcomes

Technical Outcomes

C

Materials science

Use knowledge of materials science to solve
f=J
problems appropriate to civil engineering. (L3)

6
Mechanics

Analyze and solve problems in solid and fluid
mechanics. (L4)

7

Experiments

Specify an experiment to meet a need, conduct the
experiment, and analyze and explain the resulting
data. (L5)

12
Risk and
uncertainty

Analyze the loading and capacity, and the effects of
their respective uncertainties, for a well-defined
design and illustrate the underlying probability of
failure (or nonperformance) for a specified failure
mode. (L4)

8
Problem
recognition and

solving

Formulate and solve an ill-defined engineering
problem appropriate to civil engineering by
selecting and applying appropriate techniques and
tools. (L4)

13
Project

management

Formulate documents to be incorporated into the
project plan. (L4)

14
Breadth in civil
engineering areas

Analyze and solve well-defined engineering
problems in at least four technical areas appropriate
to civil engineering,. (L4)

15
Technical
specialization

Evaluate the design of a complex system or
process, or evaluate the validity of newly created
knowledge or technologies in a traditional or
emerging advanced specialized technical area
appropriate to civil engineering. (L6)

9 Evaluate the design of a complex system,

Design component, or process and Assess compliance with
customary standards of practice, user’s and project’s
needs, and relevant constraints. (L6)

10 Analyze systems of engineered works, whether

Sustainability traditional or emergent, for sustainable performance.
(L4)

11 Analyze the impact of historical and contemporary

Contemporary
issues and
historical

perspectives

issues on the identification, formulation, and
solution of engineering problems and analyze the
impact of engineering solutions on the economy,
environment, political landscape, and society. (L4)
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Professional Outcomes

16
Communication

f’lan, compose, and infegrate the verbal,
written, virtual, and graphical communication of a
project to technical and non-technical audiences.
(L5)

17
Public policy

Apply public policy process techniques to simple
public policy problems related to civil engineering

works. (L3)

18 Apply business and public administration concepts
Business and and processes. (L3)

public

administration

19 Anafyze engineering works and services in order to
Globalization function at a basic level in a global context. (L4)

20 Organize and direct the efforts of a group. (L4)
Leadership

21 Function effectively as a member of a

Teamwork multidisciplinary team. (L4)

22 Demonstrate attitudes supportive of the
Attitudes professional practice of civil engineering. (L3)

23 Plan and execute the acquisition of required
Lifelong learning | expertise appropriate for professional practice. (L5)
24 Justify a solution to an engineering problem based
Professional and | on professional and ethical standards and assess
ethical personal professional and ethical development. (L6)
responsibility

Professional Outcomes

b

28



An MS degree is important for
the future

Today’'s CE professional track:

P —— — -

l BOK (Implicit) |

I Bacc Professional
aduc. —P[Exper. _practice and

| | life-long learning

Professional
practice and
life-long learning

Modified Master’'s degree Possibly more  With specialty
or approximately comprehensive certification
30 credits option :

Figure 1. Implementation of Policy Statement 465 will

improve the lifelong career of tomorrow’s civil engineer. /“‘F\
29 -
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Does this approach work?

« EC2000 was implemented in 1996

e A study was commissioned in 2002 to
assess effectiveness

— Penn State, Center for the Study of Higher
Education

30
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EC2000

=

Figure 1. Conceptual Framework for the Engineering Change Study

PROGRAM STUDENT OUTCOMES
CHANGES EXPERIENCES

Student
Learning
(3.a-k)

Curriculum &
Instruction

EC2000




EC2000 guides change

Figure 2. Faculty’s Reports of Changes in Teaching Methods
Since First Teaching the Course

s, ——— e e

Computer Simulations 31% 67%
Application Exercises 33% 4
Case Studies 38% f
Open-Ended Problems 42% m b
Design Projects 40% m r

Use of Groups in Class 43% m

Lectures 60% m
: Textbook Problems 61% m i!
" 60 40 20 0 0 20 40 60
Some to significant No Some to significant
decrease change increase

5 - point scale, where 1 = Significant Decrease and 5 = Significant Increase
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Real impact on students

More active engagement in their own learning;
More interaction with mmstructors;

More 1nstructor feedback on their work;

More time spent studying abroad;

More international travel;

More involvement in engineering design competitions; and

More emphasis in their programs on openness to diverse 1deas and people.

With permission © Prof David A. Lange

d.__.#—__*_._ = R = -

353




Impact '

Fi 4. Diffe in Graduates' Reports of Engi ing Skills:
1QUFS STIEIIE I, O T, PR 8 S SR asng Siels Figure 5. Differences in Graduates' Reports of Engineering Skills: Figure 6. Differences in Graduates' Reports of Engineering Skills:
Math, and E Skills Cluster
< & Project Skills Cluster Contexts and Professional Skills Cluster
5.00
5.00 5.00
4.00
% 4.00
3 1 g g
w o b &
£ 300 & H
2 E 3.00 E
g 1 z =
z E T B
g 200 E | ]
| g 2m 3
1.00 4 5
Applying Math Experimental Applying ’ . PR & i g .
and Bclanss Skills Engineering Skills Design and Pr 1 Group Skills Societal and E:hlc_s and Lifedc!ng
(Criteiion 2.0} (Criterion 3.bj (Criarion 3. Solving Skills Skills (Criterion 3.d) Global | Prof Learning
b i Ll o nel ol It . 2 1. N
Ll “pegot  (Criterion 3.c, ) (Criterion 3.g) wipegst  (Criterion 3.h, j) (Criterion 3.) (Criterion 3.0)
1994 Graduates (Pre- 3]
. raduates (Pre-) . 2004 Graduates (Post-) . 1994 Graduates (Pre-) . 2004 Graduates (Post-) . 1994 Graduates (Pre-) . 2004 Graduates (Post-)
T
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Importance of Outcomes

Figure 8. Employers’ Ratings of Importance of a-k Outcomes for New Hires

g. Communicate effectively

e. Engineering problem solving

a. Apply math, science, and
engineering

k. Use modern engineering

tools

d. Teamwork

f. Understand professional and |
ethical responsibilities |

c. Design a system to meet

needs

i. Lifelong-learning

b. Design and conduct -

experiments

* j. Knowledge of contemporary -

issues

h. Engineering In global and
social contexts
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Conclusion of Study

« EC2000 has had positive impact

e Greatest impact is on understanding
societal and global issues, group skills,
ethics, professional issues
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Non-domestic accreditation

Non-Domestic Accreditation

In fall 2005, the ABET Board of Directors unanimously approved proceeding
with developing a plan for non-domestic accreditation that will continue to
honor existing mutual recognition agreements and memaoranda of
understanding and phase out substantial equivalency evaluations.

Substantial equivalency evaluations have since been phased out, a draft non-
domestic accreditation plan has been created, and the first non-domestic
accreditation visits were held in fall 2007.

The non-domestic accreditation visits are conducted using the same
accreditation criteria and the same policies and procedures as domestic visits.
Interested parties should learn more about ABET accreditation by visiting the
links listed under "Resources for programs” on the left-hand navigational
menu. You may also contact us.

T I——
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Session 2:
Conducting a Self Study of
Your Own Department

38



What are you getting y
yourselves into?

. e

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

 Individual programs conduct self studies

e College usually provide survey tools
that help the programs collect data

e |t IS a lot of work. But process leads to
Improvements for students. |

L
f
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CRITERIA FOR ACCREDITING
ENGINEERING
PROGRAMS

Effective for Evaluations During the
2009-2010 Accreditation Cycle

Incorporates all changes
approved by the
ABET
Board of Directors
as of
MNovember 1, 2008

ABET

Engineering Accreditation Commission

ABET, Inc.
111 Market Place, Suite 1050
Baltimore, MD 21202

Telephone: 410-347-7700
Fax: 410-625-2238
E-mail: accreditation@abet.org
Website: www abet org

El 121708
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Accreditation body :
provides guidance |

e

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

helpful |
« Templates for the self study to e |
prompt you for necessary sections == N

e They are a “transparent” (although
not always predictable) process,
letting you learn how the visitors #
are taught to evaluate you

m
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Criteria |

GENEFAL CRITERIA FOR. BACCALAUREATE LEVEL PROGEAMS ...

Program Educational Objectives
Program OUtcomes. ...
Continuous Improvement
Curniculum

——— -
—— — g Fia

f
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Self Study: The Easy Parts |

e Students

GENERAL CRITERIA FOR BACCATAUREATE L

* Faculty S
HLR Program Educational Objectives. ...

- Stat|St|CS, CVs Program Outcomes.._...........................

DALY o Continuous Improvement. ...

® FaC|I|t|eS Curriculum
s : Faculty.

— Statistics, Lab info FaCItES ..o

D DOTE e

e Su pport Program Crteria. ...

e Program criteria

With permission © Prof David A. Lange e
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!
Self Study: The Hard Parts |
 Program Education Objectives
 Program Outcomes GENERAL CRITERIA FOR BACCALAUR
— The entire mission-objective- Students........... crnerer e e
Outcomes Structure IS Complex Pfﬂgﬂﬂl E(hlcatlﬂﬂﬂ]. ijE‘CUTE'S ...............
] Program Outcomes.._........_....._.........
* Continuous Improvement Continuous Improvement
— The assessment part will test g;‘;llf”m """""""""""""""""""""""""
your commitment to this process S
. Curriculum gl__lppnrt ...... I L
\ _ ogram Criteria......_..................._..
— The curriculum design task to
meet outcomes is unending

With permission © Prof David A. Lange e
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Mission statements

* You need to start at the beginning...
 \Why do you exist?

e \What is your unique role?

e \What are your aspirations?

With permission © Prof David A. Lange e
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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.

46
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College Mission |

- " s A

e 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. :

— ey e

|
. "o . 47
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Department Vision

A

 We have separate mission and vision
statements (although that may seem
redundant)

e Qur 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 f
and environmental engineering worldwide as measured by the quality
of our faculty, students, the impact of our scholarly output, and our _
reputation for excellence. 1

——— Ty e e
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Department Mission

- A

e 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.

——— Ty e e

« 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.

49
With permission © Prof David A. Lange = J
.y I —— e . £ - T L e e i, A e T -"'--"W.rf



i,

Mission reflects constituencies |

 Civil engineering students.
o 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

—

. E——-

(engineering and non-engineering)
 Graduate schools. ‘
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Program Educational y
Objectives |

e

 Programs need to define objectives consistent with the
mission
e 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) |

——— Ty e e
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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.

T I——
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Processes to involve
constituents

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

With permission © Prof David A. Lange e
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4
Next, Program Outcomes |
GENEFAL CRITERIA FOE. BACCALAUREATE LEVEL PROGEAMS
S BTI S e
Program Educational Objectives
Program OUtcomes. e
Contimuous Improvement. ... ]
CUTTICUIIIL .o i
B Aoty e l
Facilities e 1
L U
Program Crteria.
{
-
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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

——— Ty e e
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11 program outcomes {

Criterion 3. Program Outcomes

Engineering programs must demonstrate that their students attain the following outcomes:

(a)
(b)
(©)

(d)
(e)
8y
(2)
(h)

(1)
()
(k)

With permission © Prof David A. Lange

an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and interpret data

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

an ability to function on multidisciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools necessary for

engineering practice.
" 56 J
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Show that your students y
experience those outcomes

- e

e 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

- e

e Evaluate each course for its contribution
to the 11 outcomes

e Of course, we want this process to
Influence curriculum, so faculty might |
consider how to improve their courses :
to serve desired outcomes

|
With permission © Prof David A. Lange
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CEE310

Page 1

-
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Rubric
Title af covrse
Tustrichor

CEE 310
Transportation Enginearing
Eral TutumluerY anfeng Chayang

Cenirse catalog
st oR, Prerequisies,
and credit

This course provides an introduction to the design, planning, operation, managament,
and maintenance of transportation systems. Principles for planning integrated mult-
meadal transportation systems (highways, air, rail, etc.) are presented. Introduction is
provided on the layout of highways, airports, and railroads with traffic low models,
capacity analysis, and safety. Functional design concepts are introduced for bath the
facilities and systems areas of study with life-cycle costing procedures and criteria for
oplimization.

Preveguisite: TAM 251, cradit or conourrent registration in CEE 202, Credit: 3 hours.

Textiwokizl ardior other
reqedned material

Garber, M. 1., and LA, Hoel, Trafic and Hrighway Engineering, Revisad 2nd
Edition, PWS Publishing, 1996,

Cenirse olyfectives

The course ohjectives are as follows:

To introduce planning, maberials selection, design, operation, management, and
maintenance of transporiation infrastrctone.

Tointroduce functional design concepls, life cycle costing, and criteria for
optimization for transportati on facilities and systems.

Topies

The following topics are covenad in this course:

+ Iniroduction {(importance of transportation, tansportation medes, functions, issues,
disciplines, contemporary issnes, key historical notes)

Transportation infrastructure (modes of transpariation, anspotation economics,
modal usage and loadings, forees of change, crganizations that influence
transportation

Facilities: Parfonmance and structural characteristics (statistics, equipment, strocture,
deterioration and condition assessment, load conditions for track, flexible and rigid
pavements, stress, strain, and deflaction responses for typical track and pavement
streturas

Bubgrade =oil proparties (subgrade characteriztics, analysis of =il properties, unified
and AASHTO classificati on procedunes, compaction issues relative to moisture-
densily relationships, effects of compaction on subgrade properties, compaction
methods)

Agpregate properties (definition and purpose of aggregates, sources, strength and
modulus, particle size, moisture elfects on ballast and granular subbases and basa
courses, qualily of ageregates)

Surface materials (Portland cement. Porland camant concrate, testing and paving,
asphalt cement and liquid asphalts, asphall concrele properies, testing, paving,
surface treatments, SUPERPAVE binder, mixture tests and specifications

Systems: Safety and design elements (characteristics of driver, pedestrian, vehicle,
road, sight distances, horizontal and vertical curves, stopping distances)

Traffic flow, capacity, level of service (tralTic issues, @ ., elaments of flow,
fundamental behavior: capacity, e.g., levels of service and maximum flow rates)
Planning and forecasting (ransportation planning process, trip forecasting,
generation, distibution, mode choice, assignments, traffic study engineering)

Compier wsege

Spreadshest programs and intemet

Labaralory prajects

Mone, excapt some live classroom demonsirations

Clasxilabaratery schedale

Lectura’Tizcussion: 3 hours/woek

Cempirtbation o the
prafessianal companent

100%: engineering lopics
Design content: 1.0 hours

59



CEE310 | felationship to program

obfechives

Page 2

The course contribubes o the (1) through ©F) program objectives as follows;

-
£

4.

T

Develop and refine analysis and problam-solving abilities,

Detailed homework assignments develop both.

Provide a balarce afin-depth knowledpe ard breadth i civil engineering.

Thiz course helps students develop breadth in civil engineering knowladge,
particalarly inthe area of transportation systems, facilities, and matarials and also
includes an introduction to the detailed design and analysis of frunsportation
facilities and sysbams.

Prepare studeris far practice or gradhiale school

Thiz course helps students to be prepared for entrance into the civil engineering
practice with a broad exposure to transportation enginesring topics, and serves asa
pre-requisite course for senior-level courses in the areas of traffic analysis,
gaometnic design, bituminous materials and mixture design, and pavement design.

Relahiorship lo program
QRIS

This course contributes to the (A through (K) program outcomes as follows:

A

Al o apply maith and scolence.

Thiz course allows the students 1o apply the knowledge they have obtainel in
mathematics, physics, and enginsering mechanics, and computer science o solve
praclical transportation engineering problems.

E. Sofve mrobfems in five areas of civll ergineering.
Thiz coursa involves problam solving in the area of transportation engineering
through weekly homework assignments, quizzes, and exams.

1. Krowledge af conlemporary (550es,
Contempordry issues in transportation systems, air traffic operations, pavemenis
and materials are presented in lectures, readings, and through goest speakers,

K. Aluftly fo wse fechuignes, skills, and modern engireering fools.,
Thiz course involves problem solving in the area of transportation engineering and
students develop skills and utilize modern angineering tools such as spreadshecat s,
soflware programs, inbemet, ete ., which are capahilities that will banefit the student
in engineering practice.

Prepared iy E. Tutumluer

ate

Fehrary 7, 2006

With permission © Prof David A. Lange
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We must also show how EVERY |
student experiences ALL outcomes

o Usually accomplished through rules of
your program

e Students must take ....1, 2, 3, 4...

—
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Assurance of Achieving CEE Program Outcomes

The CEE 5elf Study Report presents syllabi for all undergraduate courses (Appendix B, and these syllabd
address how the courses relate to our program outcomes.  Our students can take many different paths
through the cumiculum depending upon their primany/secondary and -..I.:-:'h n of clective courses.
W demonstrate that all students achieve all program cutcomes by observing that all A-K ocutcomes are met
within our reguirements for 200-level courses, 3 .:1...I COTE O ...«.*.-w. a."'alaﬂ. TALOTY Course. W i
every student to take five of soven available
combinations. As shown in Table 1, no combination of the 300-level courses creates a |_._a':n in ac'l.:x'i:g_
outoomes.

Table 1. Subset of required courses that azsum coverage of CEE Pragram Outoomes

PROGRAM OUTCOMES

m

o
—r

No. | Course Title alelc|o|e]rF H{ 1[4 ]k

CEE 20 Systems Engineenng & Economics o ® | x | omlxlx | =
CEE S0E Enginesning Risk & Uncaerainty e e e
Five of Seven 300Hevel courses ane requinsd
CEE 300 Behavior of Matenals W ox| o W E| XK ] W H |
CEE 310 Tranaportation Enginesring o x ¥ | x
CEE 320 Construciion E"; MEENng o o u o o X o o

CEE 330 Envircnmental Enginesnng = | ® | ® =
CEE 50 ‘Water Resources E"; MEEnng - ol x| X o ol x| X
CEE L Structural Engineering " w | o "
CEE 380 Geotechnical Enginesring x x ® | ® x

One of the following laboratory courses s required

CEE 300 Behavior of kMalenals Wl x| X WX o WlE X
CEE 400 ‘Welding and Joining Processes | x ol w x| x| ox | =
CEE 01 Conoreds Matenals

LEs - LANNCTENE BT A E| = x x x
~FE AN Anninall Materiala | wo oW w oW W W
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The Self Study Report

o — i

o Let’s take a look at an example...

o S TS

e
. », . 63
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Session 3:
Implementation of Outcomes
Based Assessment

64
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The basic tasks |

- a g

e Define desired outcomes

e Design curriculum to deliver on those
outcomes

e Assess outcomes

e Provide feedback loop so that
assessment leads to improvement e

——— Ty e e
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Define outcomes +

- a g

e This we have discussed.

e Qutcomes arise from ...
— Mission of university & department
— Expectations of accrediation process

— Faculty ideas, priorities, expertise

e |t IS most important to emphasize unique
Innovations that arise from the faculty!

——— Ty e e
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ABET outcomes (A-K)

Criterion 3. Program Outcomes

Engineering programs must demonstrate that their students attain the following outcomes:

(a)
(b)
(©)

(d)
(e)
8y
(2)
(h)

(1)
()
(k)

With permission © Prof David A. Lange

an ability to apply knowledge of mathematics, science, and engineering

an ability to design and conduct experiments, as well as to analyze and interpret data

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

an ability to function on multidisciplinary teams

an ability to identify, formulate, and solve engineering problems

an understanding of professional and ethical responsibility

an ability to communicate effectively

the broad education necessary to understand the impact of engineering solutions in a global,
economic, environmental, and societal context

a recognition of the need for, and an ability to engage in life-long learning

a knowledge of contemporary issues

an ability to use the techniques, skills, and modern engineering tools necessary for

engineering practice.
A 67 J
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Show that your students y
experience those outcomes

- e

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

 COLLECTIVELY, the courses meet all |
outcomes |

|
With permission © Prof David A. Lange
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A big task: Map your courses °
to your outcomes

- e

e Evaluate each course for its contribution
to the 11 outcomes

e Of course, we want this process to
Influence curriculum, so faculty might |
consider how to improve their courses :
to serve desired outcomes

|
With permission © Prof David A. Lange
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CEE310

Page 1

-
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Rubric
Title af covrse
Tustrichor

CEE 310
Transportation Enginearing
Eral TutumluerY anfeng Chayang

Cenirse catalog
st oR, Prerequisies,
and credit

This course provides an introduction to the design, planning, operation, managament,
and maintenance of transportation systems. Principles for planning integrated mult-
meadal transportation systems (highways, air, rail, etc.) are presented. Introduction is
provided on the layout of highways, airports, and railroads with traffic low models,
capacity analysis, and safety. Functional design concepts are introduced for bath the
facilities and systems areas of study with life-cycle costing procedures and criteria for
oplimization.

Preveguisite: TAM 251, cradit or conourrent registration in CEE 202, Credit: 3 hours.

Textiwokizl ardior other
reqedned material

Garber, M. 1., and LA, Hoel, Trafic and Hrighway Engineering, Revisad 2nd
Edition, PWS Publishing, 1996,

Cenirse olyfectives

The course ohjectives are as follows:

To introduce planning, maberials selection, design, operation, management, and
maintenance of transporiation infrastrctone.

Tointroduce functional design concepls, life cycle costing, and criteria for
optimization for transportati on facilities and systems.

Topies

The following topics are covenad in this course:

+ Iniroduction {(importance of transportation, tansportation medes, functions, issues,
disciplines, contemporary issnes, key historical notes)

Transportation infrastructure (modes of transpariation, anspotation economics,
modal usage and loadings, forees of change, crganizations that influence
transportation

Facilities: Parfonmance and structural characteristics (statistics, equipment, strocture,
deterioration and condition assessment, load conditions for track, flexible and rigid
pavements, stress, strain, and deflaction responses for typical track and pavement
streturas

Bubgrade =oil proparties (subgrade characteriztics, analysis of =il properties, unified
and AASHTO classificati on procedunes, compaction issues relative to moisture-
densily relationships, effects of compaction on subgrade properties, compaction
methods)

Agpregate properties (definition and purpose of aggregates, sources, strength and
modulus, particle size, moisture elfects on ballast and granular subbases and basa
courses, qualily of ageregates)

Surface materials (Portland cement. Porland camant concrate, testing and paving,
asphalt cement and liquid asphalts, asphall concrele properies, testing, paving,
surface treatments, SUPERPAVE binder, mixture tests and specifications

Systems: Safety and design elements (characteristics of driver, pedestrian, vehicle,
road, sight distances, horizontal and vertical curves, stopping distances)

Traffic flow, capacity, level of service (tralTic issues, @ ., elaments of flow,
fundamental behavior: capacity, e.g., levels of service and maximum flow rates)
Planning and forecasting (ransportation planning process, trip forecasting,
generation, distibution, mode choice, assignments, traffic study engineering)

Compier wsege

Spreadshest programs and intemet

Labaralory prajects

Mone, excapt some live classroom demonsirations

Clasxilabaratery schedale

Lectura’Tizcussion: 3 hours/woek

Cempirtbation o the
prafessianal companent

100%: engineering lopics
Design content: 1.0 hours

70



CEE310 | felationship to program

obfechives

Page 2

The course contribubes o the (1) through ©F) program objectives as follows;

-
£

4.

T

Develop and refine analysis and problam-solving abilities,

Detailed homework assignments develop both.

Provide a balarce afin-depth knowledpe ard breadth i civil engineering.

Thiz course helps students develop breadth in civil engineering knowladge,
particalarly inthe area of transportation systems, facilities, and matarials and also
includes an introduction to the detailed design and analysis of frunsportation
facilities and sysbams.

Prepare studeris far practice or gradhiale school

Thiz course helps students to be prepared for entrance into the civil engineering
practice with a broad exposure to transportation enginesring topics, and serves asa
pre-requisite course for senior-level courses in the areas of traffic analysis,
gaometnic design, bituminous materials and mixture design, and pavement design.

Relahiorship lo program
QRIS

This course contributes to the (A through (K) program outcomes as follows:

A

Al o apply maith and scolence.

Thiz course allows the students 1o apply the knowledge they have obtainel in
mathematics, physics, and enginsering mechanics, and computer science o solve
praclical transportation engineering problems.

E. Sofve mrobfems in five areas of civll ergineering.
Thiz coursa involves problam solving in the area of transportation engineering
through weekly homework assignments, quizzes, and exams.

1. Krowledge af conlemporary (550es,
Contempordry issues in transportation systems, air traffic operations, pavemenis
and materials are presented in lectures, readings, and through goest speakers,

K. Aluftly fo wse fechuignes, skills, and modern engireering fools.,
Thiz course involves problem solving in the area of transportation engineering and
students develop skills and utilize modern angineering tools such as spreadshecat s,
soflware programs, inbemet, ete ., which are capahilities that will banefit the student
in engineering practice.

Prepared iy E. Tutumluer

ate

Fehrary 7, 2006

With permission © Prof David A. Lange
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We must also show how EVERY |
student experiences ALL outcomes

o Usually accomplished through rules of
your program

e Students must take ....1, 2, 3, 4...

—
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by

Assurance of Achieving CEE Program Outcomes

The CEE 5elf Study Report presents syllabi for all undergraduate courses (Appendix B, and these syllabd
address how the courses relate to our program outcomes.  Our students can take many different paths
through the cumiculum depending upon their primany/secondary and -..I.:-:'h n of clective courses.
W demonstrate that all students achieve all program cutcomes by observing that all A-K ocutcomes are met
within our reguirements for 200-level courses, 3 .:1...I COTE O ...«.*.-w. a."'alaﬂ. TALOTY Course. W i
every student to take five of soven available
combinations. As shown in Table 1, no combination of the 300-level courses creates a |_._a':n in ac'l.:x'i:g_
outoomes.

Table 1. Subset of required courses that azsum coverage of CEE Pragram Outoomes

PROGRAM OUTCOMES

m

o
—r

No. | Course Title alelc|o|e]rF H{ 1[4 ]k

CEE 20 Systems Engineenng & Economics o ® | x | omlxlx | =
CEE S0E Enginesning Risk & Uncaerainty e e e
Five of Seven 300Hevel courses ane requinsd
CEE 300 Behavior of Matenals W ox| o W E| XK ] W H |
CEE 310 Tranaportation Enginesring o x ¥ | x
CEE 320 Construciion E"; MEENng o o u o o X o o

CEE 330 Envircnmental Enginesnng = | ® | ® =
CEE 50 ‘Water Resources E"; MEEnng - ol x| X o ol x| X
CEE L Structural Engineering " w | o "
CEE 380 Geotechnical Enginesring x x ® | ® x

One of the following laboratory courses s required

CEE 300 Behavior of kMalenals Wl x| X WX o WlE X
CEE 400 ‘Welding and Joining Processes | x ol w x| x| ox | =
CEE 01 Conoreds Matenals

LEs - LANNCTENE BT A E| = x x x
~FE AN Anninall Materiala | wo oW w oW W W
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Be prepared to demonstrate
that your claims are real

- P —

e |f a course claims to meet certain

outcomes, faculty must defend that
assertion

— Syllabus of course |
— Textbook :f
— Lecture material

— Labs, presentation experiences etc.

|
With permission © Prof David A. Lange
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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.

o Ethical responsibllity

— Ethics seminars, case studies within
technical courses etc.

——— Ty e e
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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.

76
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A strategic Issue |

- a i

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

« All ways are done.

o Within our College, we see both
program level and course level outcome
assessment

e I'm aware that other schools have even
tracked this information for each student

T I——

-

il —

|
. », . e/
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Assessing at the Program level

. P —

o 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.

e 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 Ilfe Iong Iearmng’/—r

Wthp rission © Prof David A. Lange J
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Assessment of outcomes
achieved at program level

e 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

With permission © Prof David A. Lange e
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Example: Alumni Evaluation

Assessment of Illinois CEE Program in ABET Program Outcomes (A-K)

by the
CEE Alumni Board of Directors

June 1, 2007

The Board of Directors of the Civil and Environmental Alumni Associate comprises eighteen
members who represent a diverse cross-section of the practice of civil and environmental engi-
neering. The Directors are elected by the general membership of the CEE Alumni Association.
The Directors work for consulting engineering firms, contractors and public agencies and repre-
sent all major disciplines of civil engineering. They range in experience from 8-10 years beyond i
graduation to those nearing retirement. ]

T I——

In the spring of 2007, each member of the Board of Directors of the Civil and Environmental En- _ ]
gineering Alu mm Assnmatmn was cnmacn::d to pamclpam in a survey. The survt:}' asks for their

L
Fal ol s AT T T /—‘-—T\

With permission © Prof David A. Lange /

|
!
S T e L e L Wm—- rd"J




Assessing at the Course Level

. P —

« 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 l
conceptual questions or essays on an exam |
that show that students learned that point. 1{
l

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

 We can discuss this more...what do you 2

think? f

|
{
With permission © Prof David A. Lange = J
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Assessment of outcomes .
achieved by single course

- A

e Data:
— Exams
— Final Grades
— Project results
— Papers
— Presentations
— Student Course Evaluations

—

——
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Faculty
Assessmen

e We
Implemented
a post-
semester
self-
assessment
- for our faculty

With permission © Prof David A. Lange

I S e e e i

End-of-Course Outcome Assessment

Instructor: Course number: _ Date:

PURPOSE: The purpose of this Self-Assessment is to facilitate eritique that will help you
improve your course, and collect information for Depantment-wide assessment of curriculum.

DIRECTIONS: Assess your course’s accomplishment of ABET Outcomes listed below as A-
K. You should refer to the Course Description of your course prepared for the ABET Self-Study
to review which outcomes apply 1o your course.

How much do you feel the course helped students develop each Outcome?
(Enter 1-5 cr NA; = sict at all, 5= a great deal, NA means doex not apply to this sourse,)

| {a) Ability to apply knowledge of mathematics, science, and enginearing

| {b) Ability to design and conduct experiments as well as lo analyze and interpret data

| (€] Abilily to design a syslem o meet desired needs

| {d) Ability to function on multidiscipiinary teams

| (&) Ability to identify, formulate, and solve engineering problems

| {f) Understanding of professional and ethical responsibility

| (g Ability to communicate effectivaly

| (h) Broad education necessary o understand impact of eng solulions in a global'societal context

| (i} Recognibon of the need for and ability lo engage in lifelong learning

| (i} Knowledge of conlemporary issues

| (k) Ability to use the techniques, skills, and modern eng bools necessary for enginearing practice

| How can yvour course be improved? (Use space below and the back of the sheet if necessary).

“Rev. 6707

e




Followup and Feedback Loop

e Faculty must see this process as a tool to
Improve...

— Give them access to data
— Ask faculty to self-assess
o “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

With permission © Prof David A. Lange
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Self Study Report

e Finally, this report every six years Is a
valuable resource

e \WWe formally do this only at the six year
mark....

e [We could do better at this process In
the intermediate years.]

With permission © Prof David A. Lange ;
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