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I. Introduction

This preliminary plan for ABET accreditation review has been prepared closely following the guidelines provided by the College of Engineering ABET working group (“ABET Anonymous”) of which F. Holly and W. Nixon are members.  Those guidelines recommend that all programs in the College adopt a commons set of Mission Statements, Educational Objectives, and Educational Outcomes as a base set, which can then be applied uniformly to the College core curriculum.  Each program is then encouraged to supplement the collegiate educational objectives and outcomes with additional ones specifically tailored to the program’s discipline and identity.

This present Civil Engineering plan is somewhat incomplete.  It has a set of proposed supplementary program objectives, but does not yet have proposed supplementary program outcomes.

As they consider how to implement the continuous quality control implied by the new ABET Criterion 2000, program faculty need to keep strongly in mind that for the purposes of accreditation, the wind is blowing from ABET headquarters in Baltimore, not from the Dean’s office.

Chapter II of this document assembles annotated URL’s of internet sites that may be of interest to programs.  Chapter III presents the committee’s proposed mission statements, objectives, and outcomes, building on the collegiate set recommended by the AA working group.  Chapter IV is a suggested inventory and chronology of tasks to be accomplished in program preparation for the ABET review.  Appendix A is a useful table from the ABET documentation that emphasizes the level of implementation of Criteria 2000 expected before an institution has an accreditation site visit.  Appendix B is an early draft statement of ABET responsibilities in our College that remains a useful guide even though some of the terminology and procedures are now somewhat outdated.  Appendix C is an early example draft of a suggested Course Outcomes Worksheet (COW) that should be operational for at least all core courses this Fall semester 2000.  Appendix D is an inventory of Steps to Accreditation derived from the various ABET documents and discussions with colleagues on and off campus.  Appendix E is a blank template for the Course Outcomes Worksheet (COW).  Appendix F is a description of general and CE program criteria taken directly from the ABET published material.

It is to be emphasized that CE should start collecting data in the Fall semester 2000-01, even though we are still in the process of defining our assessment tools and analyses.   We have the opportunity for outcomes assessment in only four regular semesters prior to our ABET visit in Fall 2002.  Therefore we cannot afford to miss this first semester.  Conventional wisdom in the ABET community (both perpetrators and victims) is that good-faith efforts to begin collecting data as soon as possible are positive factors, indeed indispensable, and it is recognized that assessment programs may be undergoing definition even as tentative data is being collected.
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II. Useful Links

Engineering Criteria 2000 from ABET home page (includes program criteria):

1)  http://www.abet.org/downloads/2000_01_Engineering_Criteria.pdf
This is the holiest of holys, the book of books, the ultimate FAS – contains all the general and program criteria that an engineering program must meet.

2) http://www.abet.org/downloads/Accreditation_Policy_and_Procedure_Manual.pdf
This provides interesting background on the overall EAC procedures and policies.
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III. Proposed College of Engineering and Civil Engineering 

Mission Statements and Educational Objectives

DRAFT

CEE ABET Committee

Mission Statement - The University of Iowa
(taken from "New Century Iowa: Bridges to the Next Horizon," 2000)

The University of Iowa seeks to advance scholarly and creative endeavor through leading-edge research and artistic production; to use this research and creativity to enhance undergraduate, graduate, and professional education, health care, and other services provided to the people of Iowa, the nation, and the world; and to conduct these activities in a culturally diverse, humane, technologically advanced, and increasingly global environment.

Mission Statement - College of Engineering 

(taken from "Strategic Plan, College of Engineering," 1999)
The mission of the College of Engineering is to serve the citizens of Iowa, the nation, and the world by disseminating, developing, transferring, and preserving technical knowledge to improve people's lives.  College faculty, staff, and administration join to:

· Provide a well-rounded and superior engineering education that attracts outstanding undergraduate and graduate students in selected engineering fields by drawing upon the broad resources of a comprehensive research university.

· Conduct high quality research in selected areas so faculty and students will keep pace with new developments and so that the newest concepts are taught in courses.

· Serve the needs of the University, industry, government, and students of the state, nation, and world by making the College's facilities and faculty expertise accessible.

Mission Statement - College of Engineering Undergraduate Programs 

(taken from "Preparing Engineers beyond Technology: Engineering Education at the University of Iowa", 1998) 

The College of Engineering undergraduate programs draw on the broad resources of the University to attract and retain the best and brightest students and prepare them to be engineers who will succeed in a workplace filled with diverse people, attitudes, and ideas; compete in the global marketplace; work effectively in multidisciplinary teams; and confidently understand, use, and develop modern technology.  The programs place a strong emphasis on a broad understanding of fundamental principles common to all engineering disciplines, and provide students with the opportunity to specialize in a selected engineering discipline.  All undergraduate programs build on the recognized research strengths of the University.  Program flexibility is obtained by a curricular structure in which each student develops engineering competency within a particular academic program, and compliments it with a tailored thematic option in support of the chosen career objectives, such as engineering practice, project management, research and development, or other postgraduate occupation.

Mission of the Department of Civil and Environmental Engineering

The Department's mission is to serve the citizens of Iowa and the nation by disseminating and developing technical information aimed at improving the physical infrastructure and environmental well being of society.  In particular, the Department's faculty, research professionals, and staff aim to --

· Provide a well-rounded and superior engineering education that graduates talented and creative engineers.  In so doing, the Department draws upon the broad resources of a comprehensive university that has strong programs in liberal arts and sciences, that offers a wide range of professional programs, and that aspires to be among the best research universities.

· Conduct high-quality research in selected significant areas.  In so doing, faculty, research professionals, and students would keep pace with, as well as participate in the development of, new knowledge and technologies.

· Offer the Department’s facilities and expertise as a resource for its constituencies.

The interdisciplinary nature of civil and environmental engineering makes the Department a central and vital unit in the College.  In this respect, an important strategic activity for the Department is to foster interdisciplinary activities across departments and colleges, as well as with other units at The University of Iowa.
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Educational Objectives –Civil Engineering Program, College of Engineering

(taken from "Strategic Plan, College of Engineering," 1999 and supplemented by CEE Department)

The broad educational objective of all undergraduate programs in the College of Engineering is to build a strong foundation of scientific and technical knowledge and to develop the problem solving, teamwork and communications skills that will serve the students throughout their careers.  To meet this broad objective, specific objectives common to all programs are:

1.  To foster a personalized, supportive environment for all students by taking advantage of the unique combination of a small college atmosphere and the research resources of the College and University.

2. To enrich the undergraduate experience through cultural and gender diversity, international opportunities and experiential learning;

3. To integrate "core concepts" throughout the curriculum that develop leadership, teamwork, life-long learning, and career advancement.

These core concepts, adopted by the College of Engineering faculty in May 1999, include:

· design and process modeling experience

· open-ended problem solving

· teamwork and project management skills

· oral, written, and graphical communication skills

· contemporary computer usage

· multi-disciplinary experience

· ethical, professional, social and global awareness

In addition to these objectives (common to the whole College of Engineering) the Civil Engineering Program has four additional program objectives.  These are:

4. To provide students with appropriate proficiency in the sub-disciplines of structures (including construction materials), water resources (hydraulics and hydrology), transportation and environmental engineering, within civil engineering;

5. To ensure students are knowledgeable about the importance, procedures and benefits of professional licensure and continuing education;

6. To offer design experiences in the curriculum that include projects provided and guided in part by the \professional community;

7. To provide research opportunities to undergraduate students through our department’s unique connections with other on-campus entities such as the Iowa Institute of Hydraulic Research (IIHR), the Center for Global and Regional Environmental Research (CGRER), the Public Policy Center (PPC), the Center for Computer Aided Design (CCAD), the Center for Biocatalysis and Bioprocessing, and the Center for Health Effects of Environmental Contamination (CHEEC).
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Summary of ABET Outcomes (ABET a) – k) outcomes are listed prior to each of the proposed CoE outcomes in italics; these are proposed by the AA working group, as revised from 1998-99 Curriculum Committee Proposals. Additional CE-specific outcomes remain to be articulated )

Graduates of the undergraduate engineering programs at the University of Iowa will be 

prepared to contribute effectively as engineers in a diverse and multidisciplinary work environment.

(a) an ability to apply knowledge of mathematics, science, and engineering;

(i)  They will have the ability to apply knowledge of mathematics, science and engineering in their 

chosen fields.
(b) an ability to design and conduct experiments as well as to analyze and interpret data;

(ii)  They will have the ability to design and conduct experiments, and to analyze and interpret 

experimental results.
(c) an ability to design a system, component, or process to meet desired needs;

(iii)  They will have the ability to design systems, components, or  processes to meet 

specified objectives in their chosen fields;
(d) an ability to function on multidisciplinary teams;

(iv)  They will have the ability to work as members of multidisciplinary project and/or research
teams, and  have  an understanding of  leadership in  teams and organizations.
(e) an ability to identify, formulate, and solve engineering problems;

(v)  They will have the ability to identify, formulate, and solve engineering problems.

(f) an understanding of professional and ethical responsibility;

(vi)  They will have an understanding of professional and ethical responsibility and the value of mentorship and peer support
(g) an ability to communicate effectively;

(vii)  They will have the ability to communicate effectively in written, oral, and graphical forms.

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

(viii)  They will have an education that is supportive of a broad awareness of the diversity of the world and its cultures, and that provides an understanding of the impact of engineering practice in the global community
(i)  a recognition of the need for and an ability to engage in lifelong learning;

(ix)  They will understand the importance of  updating  and maintaining  their technical skills and continuing their education throughout their professional careers, and understand the importance and responsibilities of professional licensure.

(j) a knowledge of contemporary issues; 

(x)They will have a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern engineering tools necessary for successful engineering practice;

(xi)  They will have the ability to use the principles, techniques, skills and modern engineering tools 

necessary for successful engineering practice and/or research in their chosen fields.

(xii) They will have a base-level competency in environmental engineering.

(xiii)  They will have a base-level competency in hydraulics and (hydraulics and hydrology).

(xiv)  They will have a base-level competency in structural engineering (including construction materials).

(xv)  They will have a base-level competency in transportation engineering.

(xvi)  They will have had the opportunity to be guided by practicing professionals in a design experience.

(xvii)  They will have an awareness of the role of research in the evolution of Civil Engineering practice.
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Table 1.  Mapping of ABET Outcomes to CE Educational Objectives 

[Needs to be reviewed for currency]
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Note:  Following the model used at Michigan, continual assessment of objectives is accomplished through continual assessment of outcomes that derive from those objectives.  Thus all objectives must be represented in at least one outcome.

Table 2.  Association of Program Outcomes with  Core and Program Courses 

(developed by AA in consultation with some core-course coordinators and instructors.  CoE Curriculum Committee current working on a refinement of this table)

[Needs to be updated for conformity with current COW’s]
                                                             Outcomes

	Number
	Course
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	ii
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○ denotes moderate contribution to the outcome

● denotes substantial contribution to the outcome

(o) = oral communication; (w) = written communication.
(g) = graphical communication

Note:  The Instructor Assessment and Student Assessment of each course (tools A, B) must address the associated outcomes as well as particular course-specific goals.  

Table 2 (continued).  

Association of CE Program Outcomes with  Core and Program Courses

(To be completed by CE faculty)

                                                             Outcomes

	Numb.
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	i
	ii
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	vi
	vii 
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○ denotes moderate contribution to the outcome

● denotes substantial contribution to the outcome

(o) = oral communication; (w) = written communication.
(g) = graphical communication

Note:  The Instructor Assessment and Student Assessment of each course (tools A, B) must address the associated outcomes as well as particular course-specific goals.  
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IV.  Suggested Chronology for Program ABET Preparation

	
	Target

Date
	Task
	Responsibility
	Remarks

	1
	18 Sept 00
	Submit program plan guidelines to

Programs
	AA
	

	2
	21 Sept 00
	Complete association of outcomes

With core courses, including COW
	AA, with core course 

Coordinators
	EFC asked to help through CC

	3
	30 Sept 00
	Provide feedback on proposed objectives to AA for review
	DEO
	Purpose of review is to converge towards collegiate objectives for use in core curriculum

	4
	15 Oct 00
	Provide feedback on proposed outcomes to AA for review
	DEO
	Purpose of review is to converge towards collegiate outcomes for use in core curriculum

	3
	21 Oct 00
	Complete association of outcomes

With program courses, including COW
	Program faculty
	

	4
	31 Oct 00
	Assessment software “EASY” operational
	ADAP
	Currently under development with support from CSS

	5
	31 Oct 00
	Submit draft program plan to AA for review
	DEO
	Purpose of review is sharing of experiences, not approval or disapproval

	6
	End of each 

Semester
	Perform end-of-semester assessment

Of  core-course outcomes
	Core-course coordinators, in 

collaboration with instructors
	EFC asked to help through CC

	7
	End of each 

Semester
	Perform end-of-semester assessment 

of  program course outcomes
	Program faculty
	

	8
	End of each 

academic year
	Convene departmental retreat to assess 

Program outcomes, plan course revisions
	DEO
	Strongly suggested

	9
	End of each 

academic year
	Convene core-course coordinator retreat 

to assess core-course outcomes, plan course 

revisions
	CoE Curriculum Committee
	

	10
	Periodic
	Convene Departmental Advisory Board to 

Review curriculum, objectives, outcomes, 

outcomes assessment
	DEO
	

	11
	Continuous
	Collect core-course materials
	Core-course coordinators, in 

collaboration with instructors
	EFC asked to help through CC

	12
	Continuous
	Collect program course materials
	Program faculty
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Appendix A.  ABET Matrix for Implementation Assessment

(Programs are expected to be at least at level 3 before a visit can be scheduled in 

AY 2000-2001; expectation is that the expected level will increase further in subsequent years)
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Constituents
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Outcomes
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Results

 

 

System

 

 

1

 

 

Not well defined

 

 

Informal contact

 

 

Few, if any 

processes defined 

and documented

 

 

Limited to
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Anecdotal

 

 

None evident

 

 

 

2

 

 

Broadly defined

 

and docume

nted;

 

clearly tied to 

mission;
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constituent input

 

 

Somewhat involved 

in defining 

objectives and

 

 desired outcomes,

 

and assessment

 

 

Some major 

processes defined 

and documented; 

clearly tied to 

mission and 

program objectives

 

 

Some outcomes 

defined

 and 

improved in 

systematic manner;

 

problems 

recognized

 

and corrected

 

 

Satisfactory 

outcomes; some 

evidence of 

positive trends in 

areas deployed

 

 

Early stages;

 

partial deployment

 

within the program

 

and college

 

 

 

 

3
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documented'

 

and

 measurable;

 

clearly tied to 

mission and 

constituent needs
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in 

 

defining 

objectives and

 

desired outcomes,

 

and assessment;

 

evidence of some

 

sustained 

strategic

 

partnerships

 

 

Processes for all 

major elements of 

criteria defined, 

documented, 

and 

controlled; 

clearly tied to 

mission, program 

objectives, and

 

constituent needs

 

 

All major outcomes 

defined; 

systematic 

evaluation and 

process
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place;

 

problems 

anticipated and 

prevented

 

 

Good outcomes;

 

positive trends

 

in several major 
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s; some 
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results caused by 

systematic 

approach

 

 

In place;
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throughout

 

the program

 

and college;

 

driven by mission

 

and objectives
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documented
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desired outcomes; 

 

evidence of many 

sustained 
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groups

 

 

Processes for all 
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mission, program 
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constituent needs

 

 

All outcomes 

defined; 

systematic 
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process 
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in place; many 
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of problems 

understood
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in most areas;
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results caused by 

systematic 
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throughout
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driven by mission

 

and objectives
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desired outcomes, 

assessment; and
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cycles;

 

sustained evidence 

of
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controlled; 
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mission, program

 

objectives, and

 

 

All outcomes 

defined;
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evaluation and
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support
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World

-

class 

outcomes; 

sustained results;

 

results clearly 

caused by 

systematic 

approach
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integrated syst

em;

 

deployed 

throughout

 

the program, 

college,

 

and institution;

 

driven by mission

 

and objectives
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Appendix B.  Outcomes Assessment Responsibilities

Program Outcomes Assessment Responsibilities

Draft Version 0.4

10 February 2001

This document describes the duties of the various constituents of the College of Engineering toward assuring a quality engineering curriculum and meet the expectations of ABET’s EC 2000. Responsibilities are presented first in terms of course by course review, then in terms of the total program review.

DEFINITIONS

COA = College Outcomes Administrator

PAC = Program ABET Coordinator 

DEO = Departmental Executive Officer

CC = College of Engineering Curriculum Committee

CCC = Core-Course Coordinator

AA = Outcomes Assessment Working Group (ABET  Anonymous)

COURSE GOALS: Each course needs to have a series of goals that relate to the content of the course, and clearly specify what a student will learn while taking the course.  By reviewing the course goals, faculty should be able to show clearly how the course will satisfy certain of the program outcomes as appropriate to that course.

OBJECTIVES: Each program needs to have in place and published a list of educational objectives.  These should be consistent with the institutional mission of the program.  Each program will be measured against these objectives.

OUTCOMES: EC 2000 requires that each program identify a series of outcomes, based upon the published educational objectives of the program.  These outcomes must be measurable.  They must, if achieved, indicate that the program has achieved its objectives.  And they must map onto the ABET published outcomes list (also known as a through k).  In addition, the outcomes are not some final pass/fail type grade, but rather a means of creating a feedback loop that leads to continuous improvement of the program.

PROGRAM: ABET only provides accreditation of programs, not of a whole College.  In this sense, a program is a degree-granting unit (such as Mechanical Engineering).

TOOLS: EC 2000 requires programs to use a series of clearly defined tools to measure how well the courses within a program and the program as a whole are meeting the outcomes and thus the objectives of that program.  Tools must be such that their results provide meaningful feedback that can be used to make changes in course offerings and program structure.

INDIVIDUAL COURSE RESPONSIBILITIES

Students

1. Students will ensure that they understand the expected outcomes and goals of each class that they take.  If a student is unsure about the desired outcomes and goals of a class, he or she will ask the instructor to clarify the outcomes and/or goals.

2. Students accept responsibility for their own learning.  A student understands that he or she must master the material in a given course.  Seeking appropriate help, the student will develop the understanding and attain the knowledge needed to fulfill the expected course outcomes and goals.

3. Students will provide appropriate feedback on the degree to which the course successfully meets the desired and stated outcomes and goals.  In a professional manner, each student will provide meaningful feedback when it is requested.

Course Instructor

1. The instructor will assume overall responsibility for teaching the assigned course.  This includes clearly specifying the expected course goals and communicating these to the students, and then ensuring, via appropriate instructional activity, that students are given the knowledge and opportunity to attain the goals.  The instructor of a program course will develop a Course Outcomes Worksheet (COW) for each offering of each course he or she teaches, according to an agreed-upon format.

2. The instructor of a program course will recommend any changes in the course format, topics, textbook, software, etc. to the program ABET coordinator  (PAC) and the departmental executive officer (DEO).

3. The instructor of a college core course will recommend any changes in the course format, topics, textbook, software, etc. to the core-course coordinator (CCC), who will in turn bring this to discussion in the College of Engineering Curriculum Committee (CC).

4. The instructor will obtain feedback from the students, as specified by the PAC and DEO, or CCC as appropriate, and as deemed necessary by the instructor, to ensure that course goals are being achieved.

5. The instructor of a program course will meet with the PAC and DEO before, during, and after the course as needed and specified by the PAC, to review course goals and ensure progress toward those goals.

6. The instructor of a core course will meet with the CCC before, during, and after the course as needed and specified by the CC, to review course goals and ensure progress toward those goals.

Program ABET Coordinator

1. The PAC will communicate with each course instructor prior to the start of each course to review expected goals and outcomes for that course and the tools to measure those goals and outcomes.  

2. The PAC will inform the instructor of each course as to how goals and outcomes-related data obtained during the course are to be recorded and presented as part of the program’s outcome assessment process.

3. The PAC will communicate with course instructors through each program course offering to provide assistance in ensuring course goals and outcomes are being met.

4. The PAC, working with the DEO, will organize course-goal review sessions after each course offering to review the outcomes assessment material for the course just taught.

The extent to which the PAC will involve the DEO in each of the above activities will depend on the current practice in each program, and the perceived need for additional monitoring of given courses.  For example, if a particular class has been identified as problematic by faculty at their annual retreat, it would be appropriate for the DEO to participate in meetings pertaining to that course.

Departmental Executive Officer

1. The DEO will participate in meetings with the PAC and course instructor as needed.

2. The DEO will work with the PAC to set program priorities for course improvements.

3. The ultimate responsibility for ensuring the quality of the courses within a program, and the overall effectiveness of the program as a whole, rests with the DEO.

College Curriculum Committee

1. The College Curriculum Committee (CC) will associate outcomes with each college core course.

2.  In collaboration with the Core Course Coordinator (CCC) for each core course, the CC will establish course goals for each core course, and articulate the mapping of those goals to the appropriate ABET outcomes. The CC and CCC will develop a Course Outcomes Worksheet (COW) for each offering of each course he or she teaches, according to an agreed-upon format.

3. The CC and CCC will determine appropriate means to measure the achievement (or otherwise) of the outcomes and course goals for each core course.

4. The CCC will, in cooperation with the COA, provide data on outcomes and course goals for the college core to the AA on an annual basis, in a timely manner.

5. The CCC and COA have the ultimate responsibility for ensuring the quality of the college core courses.

PROGRAM RESPONSIBILITIES

Students

1. Students will provide feedback to their department regarding how well the overall outcomes and objectives of the program are being met, both when requested and spontaneously.

2. Students will provide feedback to the department on the suitability and desirability of the program’s objectives, outcomes and assessment tools.

3. Ultimately, the quality of a student’s education lies primarily in his or her own hands.  The faculty are no more than guides on the educational path.  Students will embrace this responsibility and build upon it.

Program Faculty

1. Faculty will provide outcomes-related data for each course they teach in a timely and professional manner.

2. Faculty will actively participate in the setting of objectives and outcomes for the program.

3. Faculty will participate in an annual faculty retreat that reviews each course in the program, determines whether course goals, outcomes, and program objectives are being met, and specify remedies for those cases where they are not being met.

Program ABET Coordinator

1. The PAC will convene the annual faculty retreat and set the agenda for that retreat, in conjunction with the DEO.

2. In collaboration with the College Outcomes Administrator (COA), the PAC will collect and summarize all course-related data provided by program faculty.

3. The PAC will archive and review the recommendations developed for each course from the end-of-course meetings.

4. The PAC will develop an annual report on program outcomes activities based on the discussion of the faculty at their annual retreat.  

5. The PAC will work with the College Outcomes Administrator to ensure that an appropriate record of changes and developments is maintained for ABET purposes.

Departmental Executive Officer

1. The DEO will appoint a Program ABET Coordinator (PAC) for the Department.  Terms of that appointment will vary among departments, but a minimum appointment of three years is recommended.  

2. The DEO will also appoint a departmental outcomes committee to be chaired by the PAC.  This committee should represent the sub-disciplines within the department, as appropriate.

3. The DEO will participate in meetings with the PAC and the departmental outcomes committee as needed.

4. The DEO will assist the PAC in developing the agenda for the annual faculty retreat.

5. The DEO will chair the annual faculty retreat.

6. The DEO will assist the PAC in developing the program annual ABET report.

7. The DEO is the individual responsible for preparing a department’s ABET report.  The PAC will support the DEO in this activity, but the primary responsibility rests with the DEO.

College Outcomes Administrator

1. At the beginning of each Academic Year, the COA will convene the College of Engineering standing Outcomes Assessment Working Group (AA) comprising at least the six PACs and establish a regular schedule of meetings to assure monitoring of program activity and sharing of experiences and suggestions.

2. The COA will assist programs in implementing, maintaining, and ensuring the viability of outcomes assessment feedback processes.

3. The COA will coordinate, in close collaboration with Collegiate database personnel, the design, collection, archiving, and dissemination of data streams and structures associated with the relevant outcomes assessment tools.

4. The COA will assist programs in setting the agendas of, and drawing conclusions from, the program Advisory Board Meetings and Faculty Retreats included among the outcomes assessment tools.

5. The COA will assist programs in documentation of their outcomes assessment plans and results in the self-study report required by EC 2000.

6. The COA will assist the Dean of Engineering in implementing and maintaining the elements of outcomes assessment associated with the College of Engineering Core Curriculum.

7. The COA will assist the Dean of Engineering in ensuring that all programs are well positioned for a successful ABET accreditation visit vis-à-vis the outcomes assessment requirements of ABET 2000. 
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Appendix C – Example Core-Course Outcomes Worksheet (COW)

SAMPLE COW FORM

Course Outcomes Worksheet (COW)

53:084 Project design and Management

Created 18 January 2001 by Wilfrid A. Nixon

Last modified 2 February 2001 by Wilfrid A. Nixon

	Course Goals
	Supports ABET Outcomes
	Course Activity
	Basis for Course-Goal Assessment

	1.  Students will be able to plan and manage projects effectively
	iv (●), xi (●) 
	The proposals require substantial project planning.  Successful completion of projects require a high level of project management
	Graded copies of proposal and final report. EASY survey assessment by students and instructor.

	2.  Students will work on a real world design project and interact with practicing civil engineers in a professional manner.
	iii (●), iv (●), v (●), xi (●), xvi (●)
	The project that students work on in this course is a real world project, provided by practicing engineers.
	Graded copies of final reports. EASY survey assessment by students and instructor.

	3.  Students will develop an appreciation for the importance of oral communication in the design process
	vii-o (●) , xi (●)
	Students are required to make two oral presentations, one of their proposal and one of their final project.  In addition, they attend city council meetings at which such presentations are made.
	Graded feedback of the oral presentations and copies of student reports on the city council presentations. EASY survey assessment by students and instructor.

	4.  Students will understand the importance of written and graphical communication in the design process
	vii-w (●), vii-g (●), xi (●)
	Students have to submit a written proposal and a final report for their project.  The report must include suitable drawings of their final design.
	Graded feedback of the proposal and final report, and copies of both.  EASY survey assessment by students and instructor.

	5.  Students will become aware of the importance and responsibilities of licensure in Civil Engineering, especially as it applies to the design process.
	vi (●), ix (●), xvi (●)
	Because students work with “superclients” who are practicing engineers, they are exposed to the realities of engineering design and the role of licensure in the design process.
	EASY survey assessment by students and instructor; feedback from superclients at end of course.

	6.  Students will learn to work on multidisciplinary teams, and will be responsible for ensuring that those teams function on both the technical and the human resource level.
	iv (●)
	Students work on projects in teams, and those projects require a mix of the civil engineering skills and are thus multidisciplinary.  Students are given Myers-Briggs testing, and are encouraged to deal with the personal conflicts that arise when working on teams.
	EASY survey assessment by students and instructor.

	7.  Students will demonstrate through their design projects that they have gained base-level competency in environmental, hydraulics and water resources, transportation and structural engineering.
	xii (○), xiii (○), xiv (○), xv(○)
	The projects all involve a mix of civil engineering skills that students have to use and integrate into a final product.
	EASY survey assessment by students and instructor; feedback from superclients at end of course.

	8.  Students will gain an appreciation of the societal impacts of specific design projects.
	viii (●), x (●)
	All of the projects tackled by students in the class have societal impacts, and typically these have to be addressed in a variety of ways, the most basic of which is through the permitting process.  
	EASY survey assessment by students and instructor; feedback from superclients at end of course.


○ denotes moderate contribution to the outcome
● denotes substantial contribution to the outcome

*Samples of each to represent 10% of the class. One high score and one low score will be collected with the remainder of the sample a random selection.

Reminder of CE Program Outcomes

	i) They will have the ability to apply knowledge of mathematics, science and engineering in their chosen fields.

	ii) They will have the ability to design and conduct engineering experiments, and to analyze and interpret experimental results.

	iii) They will have the ability to design systems, components, or processes to meet specified objectives in their chosen fields.

	iv) They will have the ability to work as members of multidisciplinary project and/or research teams, and have an understanding of leadership in teams and organizations.

	v) They will have the ability to identify, formulate, and solve engineering problems.

	vi) They will have an understanding of professional and ethical responsibility and the value of mentorship and peer support.

	vii-w) They will have the ability to communicate effectively in written form.

	vii-o) They will have the ability to communicate effectively in oral form.

	vii-g) They will have the ability to communicate effectively in graphical form.

	viii) They will have an education that is supportive of a broad awareness of the diversity of the world and its cultures, and that provides an understanding of the impact of engineering practice in the global community.

	ix) They will understand the importance of updating and maintaining their technical skills and continuing their education throughout their professional careers.

	x) They will have a knowledge of contemporary issues.

	xi) They will have the ability to use the principles, techniques, skills and modern engineering tools necessary for successful engineering practice and/or research in their chosen fields.

	xii) They will have a base-level competency in environmental engineering.

	xiii) They will have a base-level competency in hydraulics and water resources engineering

	xiv) They will have a base-level competency in structural engineering

	xv) They will have a base-level competency in transportation engineering

	xvi)   They will have had the opportunity to be guided by practicing professionals in a design experience

	xvii) They will have an awareness of the role of research in the evolution of Civil Engineering practice.


EASY Faculty/Student Assessment Questions

53:084 Project Design and Management

Created: January 18, 2001

Modified February 2, 2001

(Presumably the EASY format will request responses 1-6 across the scale of strong disagreement to strong agreement with the statement.  It may be useful for both instructors and students to respond to the assessment, to identify possible mismatch of expectations and outcomes.)

	Question 

No.
	
	EASY Assessment Statement

	1
	
	I can plan and manage projects effectively.

	2
	
	I can work on real-world projects and interact in a professional manner with practicing engineers.

	3
	
	I appreciate the importance of oral communication in the design process.

	4
	
	I understand the importance of written and graphical communication in the design process.

	5
	
	I am aware of the importance and responsibilities of licensure in Civil Engineering, especially as it applies to the design process.

	6
	
	I know how to work effectively on multidisciplinary teams.

	7
	
	I have a base-level competency in environmental, hydraulics and water resources, transportation and structural engineering.

	8
	
	I have an appreciation of the societal impacts of civil engineering projects.
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Appendix D – Steps to Accreditation

(Compiled by an AA member based on review of ABET documents and discussions with on- and off-campus colleagues)

· Respond to previous “concerns” or shortcomings, if there are any.

· Identify the academic department’s constituents

· Based on DOCUMENTED input from the constituents, develop the department’s educational objectives.   Publish these in the department’s and university’s literature.  

· All students must be familiar (working knowledge) with these. 

· Define the outcomes that can be measured to determine whether or not the department is meeting its objectives.  

· Demonstrate how the outcomes map onto the objectives, and how the courses map onto the outcomes.

· Measure the outcomes with assessment tools.

· Analyze the results of the assessment tools, and take corrective action

· Change objectives, and therefore outcomes, or

· Change program to meet the objectives

· This must be a SUSTAINABLE, SUSTAINING, and ONGOING activity.  

· ABET preparation is no longer a discrete event in time - ABET will seek to determine how the departments are implementing this on-going activity

· Outcomes describe the achievement that we expect our students to meet.  Course materials must be arranged by outcomes, not by courses.
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Appendix E

Example Program-Course Outcomes Worksheet (COW)

53:091 CEE Professional Seminar

13 November 2000

	Contri-bution to Outcome (●,○ or blank, see footnote)
	Course Goals

(nuts and bolts, course-specific)
	CoE and CE Outcomes

(May be ABET’s (a-k) or

 program’s (i – xi))
	Course Activity
	Basis for Course-Goal Assessment 

(Input to course- coordinator and instructor assessment following each offering of course)

	
	
	i) They will have the ability to apply knowledge of mathematics, science and engineering in their chosen fields.
	
	

	
	
	ii) They will have the ability to design and conduct engineering experiments, and to analyze and interpret experimental results.
	
	

	
	
	iii) They will have the ability to design systems, components, or processes to meet specified objectives in their chosen fields.
	
	

	○
	iv.1)  Deepening of the notion of teamwork and leadership in organizations.


	iv) They will have the ability to work as members of multidisciplinary project and/or research teams, and have an understanding of leadership in teams and organizations.
	Presentations by recent graduates involved in teamwork and leadership in organizations.


	EASY survey assessment by students and instructor

	
	
	v) They will have the ability to identify, formulate, and solve engineering problems.
	
	


	●
	vi.1)  Deepening of the notion of engineering ethics and peer support.
	vi) They will have an understanding of professional and ethical responsibility and the value of mentorship and peer support.
	Presentations and workshops on ethics.
	EASY survey assessment by students and instructor

	
	
	vii-w) They will have the ability to communicate effectively in written form.
	
	

	
	
	vii-o) They will have the ability to communicate effectively in oral form.
	
	

	
	
	vii-g) They will have the ability to communicate effectively in graphical form.
	
	

	○
	viii.1)  Development of an appreciation the role of Civil Engineering in global issues of current interest.
	viii) They will have an education that is supportive of a broad awareness of the diversity of the world and its cultures, and that provides an understanding of the impact of engineering practice in the global community.
	Presentations on the role of Civil Engineering in global issues of current interest.
	EASY survey assessment by students and instructor

	○
	ix.1) Development of an appreciation of the diversity of technical experiences and career paths in Civil Engineering;

ix.2)  Introduction to current issues in Civil Engineering.

ix.3)  Appreciation of the value and responsibilities of professional licensure.
	ix) They will understand the importance of updating and maintaining their technical skills and continuing their education throughout their professional careers.
	Presentations by representatives of diverse subtracks in Civil Engineering; presentations on current issues in Civil Engineering; presentations on the mechanics and expectations of professional licensure.
	EASY survey assessment by students and instructor

	○
	x.1)  See ix.2) above.
	x) They will have a knowledge of contemporary issues.
	Presentations on current issues in Civil Engineering.
	EASY survey assessment by students and instructor

	
	
	xi) They will have the ability to use the principles, techniques, skills and modern engineering tools necessary for successful engineering practice and/or research in their chosen fields.
	
	

	
	
	xii) They will have a base-level competency in environmental engineering.
	
	

	
	
	xiii) They will have a base-level competency in hydraulics and water resources engineering
	
	

	
	
	xiv) They will have a base-level competency in structural engineering
	
	


	
	
	xv) They will have a base-level competency in transportation engineering
	
	

	
	
	xvi)   They will have had the opportunity to be guided by practicing professionals in a design experience
	
	

	○
	xvii.1)  Development of an appreciation of the role of research in CE.
	xvii) They will have an awareness of the role of research in the evolution of Civil Engineering practice.
	Presentations on current research topics by selected CE faculty.
	EASY survey assessment by students and instructor


○ denotes moderate contribution to the outcome
● denotes substantial contribution to the outcome

*Samples of each to represent 10% of the class. One high score and one low score will be collected with the remainder of the sample a random selection. 

EASY Faculty/Student Assessment Questions

53:091 CEE Sophomore Seminar

(Presumably the EASY format will request responses 1-6 across the scale of strong disagreement to strong agreement with the statement.  It may be useful for both instructors and students to respond to the assessment, to identify possible mismatch of expectations and outcomes.)

	Question 

No.
	Course 

Goal
	EASY Assessment Statement

	1
	iv.1)
	I was exposed to issues of leadership and teamwork in organizations.

	2
	vi.1); 
	I was exposed to the role of professionalism and ethics in Civil Engineering.

	3
	vi.1); 
	I had the opportunity to become with upperclass activities of peers in Civil Engineering.

	4
	viii.1); ix.2) 
	I was exposed to current issues in Civil Engineering and its role in the global community

	5
	ix.1); 
	I became aware of the need for lifelong learning and continuing education in Civil Engineering

	6
	ix.3)  
	I became aware of the value and responsibilities of professional licensure.

	7
	xvii.1)
	I became aware of the role of research in the evolution of civil engineering practice.
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Appendix F

ABET and CE Program Criteria, EC 2000

(Portions deleted by ABET Committee)

CRITERIA FOR ACCREDITING
ENGINEERING
PROGRAMS

 

Effective for Evaluations During the
1999-2000 Accreditation Cycle

 

Incorporates all changes
approved by the
ABET
Board of Directors
as of
November 1, 1998

 

 

Requests for further information about ABET, its accreditation process, or other activities may be addressed to the Accreditation Director, Accreditation Board for Engineering and Technology, Inc., 111 Market Place, Suite 1050, Baltimore, MD 21202 or to accreditation@abet.org.

IMPORTANT NOTICE

 For general comprehensive reviews occurring during the three years of 1998-99 through 2000-01, institutions may elect to have their programs evaluated under either the Conventional Criteria or Engineering Criteria 2000. When an institution elects to be evaluated under a particular set of criteria, all programs will be reviewed under that particular set of criteria. For general comprehensive reviews occurring during 2001-02 and thereafter, all reviews will be conducted under Engineering Criteria 2000.

Engineering Criteria 2000

Criteria for Accrediting Engineering Programs

Effective for Evaluations during the 1999-2000 Accreditation Cycle

 

I. GENERAL CRITERIA FOR BASIC LEVEL PROGRAMS

It is the responsibility of the institution seeking accreditation of an engineering program to demonstrate clearly that the program meets the following criteria.

	Criterion 1. Students

The quality and performance of the students and graduates are important considerations in the evaluation of an engineering program. The institution must evaluate, advise, and monitor students to determine its success in meeting program objectives.

The institution must have and enforce policies for the acceptance of transfer students and for the validation of courses taken for credit elsewhere. The institution must also have and enforce procedures to assure that all students meet all program requirements.

Criterion 2. Program Educational Objectives

Each engineering program for which an institution seeks accreditation or reaccreditation must have in place:

(a) detailed published educational objectives that are consistent with the mission of the institution and these criteria

(b) a process based on the needs of the program's various constituencies in which the objectives are determined and periodically evaluated

(c) a curriculum and processes that ensure the achievement of these objectives

(d) a system of ongoing evaluation that demonstrates achievement of these objectives and uses the results to improve the effectiveness of the program.

Criterion 3. Program Outcomes and Assessment

Engineering programs must demonstrate that their graduates have:

(a) an ability to apply knowledge of mathematics, science, and engineering

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

(c) an ability to design a system, component, or process to meet desired needs

(d) an ability to function on multi-disciplinary teams

(e) an ability to identify, formulate, and solve engineering problems

(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 and societal context

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

(j) a knowledge of contemporary issues

(k) an ability to use the techniques, skills, and modern engineering tools necessary for engineering practice.

Each program must have an assessment process with documented results. Evidence must be given that the results are applied to the further development and improvement of the program. The assessment process must demonstrate that the outcomes important to the mission of the institution and the objectives of the program, including those listed above, are being measured. Evidence that may be used includes, but is not limited to the following: student portfolios, including design projects; nationally-normed subject content examinations; alumni surveys that document professional accomplishments and career development activities; employer surveys; and placement data of graduates.

Criterion 4. Professional Component

The professional component requirements specify subject areas appropriate to engineering but do not prescribe specific courses. The engineering faculty must assure that the program curriculum devotes adequate attention and time to each component, consistent with the objectives of the program and institution. Students must be prepared for engineering practice through the curriculum culminating in a major design experience based on the knowledge and skills acquired in earlier course work and incorporating engineering standards and realistic constraints that include most of the following considerations: economic; environmental; sustainability; manufacturability; ethical; health and safety; social; and political. The professional component must include

(a) one year of a combination of college level mathematics and basic sciences (some with experimental experience) appropriate to the discipline

(b) one and one-half years of engineering topics, consisting of engineering sciences and engineering design appropriate to the student's field of study

(c) a general education component that complements the technical content of the curriculum and is consistent with the program and institution objectives.

Criterion 5. Faculty

The faculty is the heart of any educational program. The faculty must be of sufficient number; and must have the competencies to cover all of the curricular areas of the program. There must be sufficient faculty to accommodate adequate levels of student-faculty interaction, student advising and counseling, university service activities, professional development, and interactions with industrial and professional practitioners, as well as employers of students.

 

The faculty must have sufficient qualifications and must ensure the proper guidance of the program and its evaluation and development. The overall competence of the faculty may be judged by such factors as education, diversity of backgrounds, engineering experience, teaching experience, ability to communicate, enthusiasm for developing more effective programs, level of scholarship, participation in professional societies, and registration as Professional Engineers.

Criterion 6. Facilities

Classrooms, laboratories, and associated equipment must be adequate to accomplish the program objectives and provide an atmosphere conducive to learning. Appropriate facilities must be available to foster faculty-student interaction and to create a climate that encourages professional development and professional activities. Programs must provide opportunities for students to learn the use of modern engineering tools. Computing and information infrastructures must be in place to support the scholarly activities of the students and faculty and the educational objectives of the institution.

Criterion 7. Institutional Support and Financial Resources

Institutional support, financial resources, and constructive leadership must be adequate to assure the quality and continuity of the engineering program. Resources must be sufficient to attract, retain, and provide for the continued professional development of a well-qualified faculty. Resources also must be sufficient to acquire, maintain, and operate facilities and equipment appropriate for the engineering program. In addition, support personnel and institutional services must be adequate to meet program needs.

Criterion 8. Program Criteria

Each program must satisfy applicable Program Criteria (if any). Program Criteria provide the specificity needed for interpretation of the basic level criteria as applicable to a given discipline. Requirements stipulated in the Program Criteria are limited to the areas of curricular topics and faculty qualifications. If a program, by virtue of its title, becomes subject to two or more sets of Program Criteria, then that program must satisfy each set of Program Criteria; however, overlapping requirements need to be satisfied only once.


II. COOPERATIVE EDUCATION CRITERIA

Should the program include as a part of the professional component a cooperative work element, this element of the program may be examined as a separate entity and reported as part of the accreditation action.

III. GENERAL CRITERIA FOR ADVANCED LEVEL PROGRAMS

Criteria for advanced level programs are the same as for basic level programs with the following additions: one year of study beyond the basic level and an engineering project or research activity resulting in a report that demonstrates both mastery of the subject matter and a high level of communication skills.

 

ENGINEERING CRITERIA 2000
PROGRAM CRITERIA FOR

CIVIL

AND SIMILARLY NAMED ENGINEERING PROGRAMS

Submitted by the American Society of Civil Engineers

These program criteria apply to engineering programs including "civil" and similar modifiers in their titles.

1. Curriculum

The program must demonstrate that graduates have: proficiency in mathematics through differential equations; probability and statistics; calculus-based physics; and general chemistry; proficiency in a minimum of four (4) recognized major civil engineering areas; the ability to conduct laboratory experiments and to critically analyze and interpret data in more than one of the recognized major civil engineering areas; the ability to perform civil engineering design by means of design experiences integrated throughout the professional component of the curriculum; an understanding of professional practice issues such as: procurement of work; bidding versus quality based selection processes; how the design professionals and the construction professions interact to construct a project; the importance of professional licensure and continuing education; and/or other professional practice issues. 

2. Faculty

The program must demonstrate that faculty teaching courses that are primarily 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 is not be critically dependent on one individual.

 

Some “Lessons Learned” from ABET Web Site

	

	Five pilot visits and 12 phase-in visits have been completed under Engineering Criteria 2000 (EC2000). The phase-in visits were conducted during the fall of 1998 and involved the evaluation of 54 programs. They were the first program evaluations to be conducted totally under the EC2000 using Self-Study Instructions that had been published well in advance of the visits. They were the first evaluations to be conducted almost totally by program evaluators who were not members of the Engineering Accreditation Commission (EAC) and depended mostly on training by their respective technical societies.

	

	As part of the EAC’s ongoing efforts to monitor all aspects of the phase-in of EC2000 and to continuously upgrade and improve the accreditation processes associated with EC2000, the members of the EAC who chaired the 12 phase-in visits and the members of the EAC Executive Committee, met in early February, 1999, to determine the lessons that have been learned from the first visits. The remainder of this document lists the major points that were identified during this meeting with respect the programs, the evaluators and the EAC. Please note that this web page will be updated as new points are identified.


Academic Programs
	

	Start as soon as possible

	

	Develop a comprehensive plan

	

	Begin implementing the plan as quickly as possible

	

	Do not get bogged down in one of the early steps

	

	Close the loops as soon as possible

	

	Institution should lead evaluator through evidence

	

	Institution should help the evaluator discover how each EC2000 requirement is being met

	

	Use consultants with caution - there can be positive and negative effects

	

	Experience with EC2000 builds confidence for all constituencies

	

	Importance of defining terms

	

	Self-Study Report should describe the evidence that will be available during the visit and is not available in the report

	

	Organize evidence by outcomes for Criterion 3

	

	Evidence should show evaluation and assessment processes are in place and working

	

	Coordination between program assessment and institutional assessment is desirable

	

	Process descriptions should be accompanied with evidence of data reduction, analysis and recommended actions

	

	Use text to strengthen report, do not depend totally on tabular data

	

	Have unique Program Outcomes, total reliance on outcomes a-k usually indicates taking the "easy way out"

	

	Faculty from the most successful programs participated in training sessions and talked with faculty at other institutions

	

	Dean needs to be aware of what programs are doing to meet EC2000 criteria

	

	Should not depend only on "long time constant" assessment tools

	

	Surveys should be only one of several evaluation and assessment tools used

	

	Tie criteria requirements for faculty, facilities, etc. to objectives, outcomes and continuous improvement

	

	No apparent relationship between success and the size of the school

	

	Successful Programs Have Two Common Characteristics:


a faculty member who is highly committed to developing and guiding implementation 


sincere involvement of the faculty members



Program Evaluators
	

	Training is a must

	

	Must believe in the value of EC2000 

	

	Need to understand new role as "process evaluator"

	

	Ask if makes sense in context of discipline and professional practice

	

	Must not be too judgmental of processes that are in early stages of implementation

	

	Lots of variation in use of PDA form

	

	Varied interpretations of connections between Criteria 2 and 3 
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		Educational

Objectives

		Constituents

		Processes

		Outcomes

Assessment

		Results

		System



		1

		Not well defined

		Informal contact

		Few, if any processes defined and documented

		Limited to

ad hoc efforts

		Anecdotal

		None evident



		2

		Broadly defined

and documented;

clearly tied to mission;

evidence of

constituent input

		Somewhat involved in defining objectives and

 desired outcomes,

and assessment

		Some major processes defined and documented; clearly tied to mission and program objectives

		Some outcomes defined and improved in systematic manner;

problems recognized

and corrected

		Satisfactory outcomes; some evidence of positive trends in areas deployed

		Early stages;

partial deployment

within the program

and college





		3

		Comprehensive;

defined, documented'

and measurable;

clearly tied to mission and constituent needs

		Clearly involved in 

defining objectives and

desired outcomes,

and assessment;

evidence of some

sustained strategic

partnerships

		Processes for all major elements of criteria defined, documented, and controlled; clearly tied to mission, program objectives, and

constituent needs

		All major outcomes defined; systematic evaluation and process

improvement in place;

problems anticipated and prevented

		Good outcomes;

positive trends

in several major areas; some evidence that results caused by systematic approach

		In place;

deployed throughout

the program

and college;

driven by mission

and objectives



		4

		Comprehensive;

defined, documented

and measurable;

clearly tied to mission; responsive to

constituent needs;

systematically reviewed and updated

		High degree of

involvement in

defining objectives and

desired outcomes; 

evidence of many sustained strategic partnerships in all constituent groups

		Processes for all elements of criteria are quantitatively understood and controlled; clearly tied to mission, program objectives, and

constituent needs

		All outcomes defined; systematic evaluation and process improvement

in place; many support areas involved; sources of problems understood

and eliminated

		Excellent outcomes; positive trends

in most areas;

evidence that results caused by systematic approach

		Integrated;

deployed throughout

the program,

college, and

support areas;

driven by mission

and objectives



		5

		Comprehensive;

defined documented, measurable and flexible;

clearly tied to mission;

readily adaptable to meet constituent needs;

systematically reviewed and updated

		High degree of

involvement in

defining objectives and

desired outcomes, assessment; and

improvement cycles;

sustained evidence of

strategic partnership with

all key constituents

		Processes for all elements of criteria are quantitatively understood and controlled; clearly tied to mission, program

objectives, and

constituent needs;

seen as benchmarks

by other institutions

		All outcomes defined; systematic evaluation and

process improvement

in place; all support

areas involved;

common sources of

problems understood

and eliminated

		World-class outcomes; sustained results;

results clearly caused by systematic approach

		Sound, highly integrated system;

deployed throughout

the program, college,

and institution;

driven by mission

and objectives
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