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Evaluation of courses and programs has received greater attention recently because of efforts to
improve engineering education following processes recommended by the Accreditation Board for
Engineering and Technology. The empowerment evaluation process has been used at Kansas State
University for both program development and the evaluation of a Geoenvironmental Engineering
Design course. We have developed and instituted a Geoenvironmental Certificate Program through
funding from the National Science Foundation Combined Research and Curriculum Development
Program. The Geoenvironmental Engineering Design course was taught for the first time in the fall
of 2004, and an empowerment evaluation of the course was conducted immediately after final
grades were submitted. The empowerment evaluation process is illustrated in this manuscript, and
the results of the evaluation are presented. A culture of evidence and a community of learners is
fostered through the empowerment evaluation process. The results show that the students
appreciated the opportunity to work in multidisciplinary teams on real design problems with an
interdisciplinary team of faculty. The students considered the feedback that they received on
written and oral progress reports to be a significant aspect in their learning.
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INTRODUCTION

MANY ENVIRONMENTAL PROBLEMS are
complex, and they are often addressed by inter-
disciplinary teams. Such problems are also trans-
boundary in character; that is, they cross domain
boundaries including, but not limited to:

. science and engineering disciplines

. regulatory agencies, courts, private and public
lands

. political boundaries (city, state, bi-state, federal,
international authorities)

. cultural/religious boundaries

To prepare engineering graduates to solve
complex, interdisciplinary and transboundary
environmental problems, a Geoenvironmental
Certificate Program was created at Kansas State
University.

An evidence-based evaluation model with suffi-
cient flexibility to address complex environmental
problems was needed to help stakeholders develop
and evaluate this innovative curricular framework.
After reviewing the relevant available literature,
empowerment evaluation [11] was used to: (1)
identify the concepts and applications that would
frame the Geoenvironmental Certificate Program;
and (2) assess the effectiveness of the interdisci-
plinary design course as a teaching strategy to
equip engineers to solve complex environmental

problems. In this paper, we discuss the application
of empowerment evaluation as a tool to improve
geoenvironmental engineering education.

Empowerment evaluation (EE) has been adopted
in numerous education-related spheres [1, 3, 8, 9, 12,
14, 16, 18, 20, 22, 32]. However, its most frequent
application has been with programs and program
improvement including, but not limited to
substance abuse prevention, HIV prevention,
crime prevention, environmental protection,
welfare reform, battered women's shelters, agricul-
ture and rural development, adult probation,
adolescent pregnancy prevention, tribal partnership
for substance abuse, self-determination and indivi-
duals with disabilities [11]. A review of the relevant
literature (evaluation and empowerment evalua-
tion with engineering education, improving engin-
eering education, engineering design course,
interdisciplinary courses, interdisciplinary teams,
engineering accreditation and accreditation) was
conducted. Reporting on their examination of
Journal of Engineering Education articles pertain-
ing to the current state of assessment methods and
practices for improving engineering education,
Olds et al. [23] presented examples of methods
being used, and pointed out their merits and draw-
backs. However, neither review revealed the use of
empowerment evaluation for geoenvironmental
engineering programs. Neither did the reviews
show the use of empowerment evaluation to
assess the efficacy of innovative teaching strategies
for improving engineering education.* Accepted 21 April 2005.
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One of the goals of this paper is to describe how
empowerment evaluation fosters a community of
learners and a culture of evidence that can be used
for assessment and evaluation within engineering
education. A second goal of the paper is to illus-
trate how empowerment evaluation builds capacity
for evidence-based practice. A third goal is to
provide information on the empowerment evalua-
tion results for the Geoenvironmental Engineering
Design course for the purpose of improving engin-
eering education. The Accreditation Board for
Engineering and Technology (ABET) considers
the ability of graduates to work effectively on
interdisciplinary teams to be a desired outcome
of engineering education. The design teams
included students from two or more disciplines,
and the evaluation included the learning objective
to effectively participate as a member of a multi-
disciplinary design team.

HOW EMPOWERMENT EVAUATION WAS
USED

To help frame the Geoenvironmental Engineer-
ing program, a group of 20 experts from industry,
academia, and state/federal regulatory agencies
were invited to participate in a facilitated EE
workshop. The purpose of this EE workshop was
to gather information from practitioners and
educators on the scope of geoenvironmental
engineering, that is, what graduating environ-
mental engineers should know and be able to do.
The geoenvironmental engineering principles and
concepts and their applications which emerged
from this workshop provided scaffolding for the
program, which included three courses: Principles
of Geoenvironmental Engineering, Design of
Groundwater Flow Systems, and Geoenviron-
mental Engineering Design. From the first
workshop, the faculty team developed the learning
objectives and instructional plan for the inter-
disciplinary design course.

Following the end of the first teaching of the
interdisciplinary design course, an empowerment
evaluation workshop was conducted. Workshop
participants included the interdisciplinary teaching
team and the students who had just completed the
course. The overall purpose of this workshop was
to examine the effectiveness of an interdisciplinary
design course as a teaching strategy to improve the
preparation of engineers to solve complex environ-
mental engineering problems.

CULTURE OF EVIDENCE

The field of evaluation has been a leader in
advancing the culture of evidence movement. The
culture of evidence approach makes explicit the use
of evidence-based decision making (judgments)
over global subjective judgments [4]. The culture
of evidence, or evidence-based practice, has had a

pronounced impact on medicine and scientific
research. The application of empowerment evalua-
tion to engineering education fosters a community
of learners for decision-making among stake-
holders, particularly where a status differential
may preclude an open exchange of information.

EMPOWERMENT EVALUATION AND
GEOENVIRONMENTAL ENGINEERING

Empowerment evaluation

Empowerment evaluation is an innovative approach
to evaluation that has been adopted in higher educa-
tion, government, inner-city public education, and
foundations throughout the United States and
abroad. It is being used in a wide range of programs,
including substance abuse prevention, accelerated
schools, adult probation, and doctoral programs [7].

Empowerment evaluation is the use of evaluation
concepts, techniques, and findings to foster
improvement and self-determination [11]. All
evaluation/assessment methods, statistics, tools
and techniques found in traditional evaluations
are available for use with empowerment evaluation
(EE). This approach aims to increase the prob-
ability of achieving program success by (1) provid-
ing program stakeholders with tools for assessing
the planning, implementation, and self-evaluation
of their program, and (2) mainstreaming evalua-
tion as part of the planning and management of
the program/organization' [13]. EE is collaborative
and fundamentally democratic; that is, it facilitates
the examination of issues of importance to the
community in an open, participatory forum.
Thus, the context of evaluation changes from
assessment of a program's merit and worth (the
traditional approach) to a context of an on-going
program improvement. This new context recog-
nizes a simple but often overlooked truth: merit
and worth are not static values [11]. By this it is
meant that merit and worth are no longer the
endpoint of evaluation because goals change,
populations shift, program knowledge increases,
programs and practices change and their value to
society changes.

Empowerment evaluation was introduced to the
national evaluation community in the 1993 Amer-
ican Evaluation Association Presidential Address
[6]. Since its introduction by then-President, Dr.
David Fetterman, Director of Evaluation in the
School of Medicine, Stanford University, EE has
made significant contributions to the evaluation
landscape. The EE approach, used to improve
programs and organizations and build evaluation
capacity through facilitated self-evaluation, has
numerous and diverse applications from university
accreditation, to government, non-profit corpora-
tions, inner-city programs, prevention programs,
hospitals, and the Hewlett-Packard Digital Village.
Empowerment evaluation typically has three steps
facilitated by a critical friend/evaluation coach:
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1. Mission statement: develop a vision or unifying
purpose for the program or course.

2. Taking stock: determine the current status of
the programÐits strengths, weaknesses, activ-
ities, goals, etc.

3. Charting the course: plan for how a program
would like to improve on what they do.

EE uses reflection and action, and knowledge
creation to foster the development of the Colla-
borative as a learning organization with the capa-
city to use empowerment evaluation to inform the
planning, implementation and improvement of its
initiatives [13].

While EE shares some methods and values with
other evaluation approaches (such as participa-
tory, collaborative, and utilization-focused evalua-
tion), empowerment evaluation is distinguished
from the others by its adherence to these 10
principles: improvement, community ownership,
inclusion, democratic participation, social justice,
community knowledge, evidence-based strategies,
capacity building, organizational learning, and
accountability [13]. The 10 principles place em-
phasis on participant involvement at every step of
the process with the belief that people support
what they help create. These principles are realized
through the use of a neutral evaluation facilitator.
This is particularly valuable in settings where
structure and context create a power imbalance.
In the case of a classroom, this is manifest as an
inherent power differential between students and
professors. Teaching situations present a special
challenge because both students and faculty
engage in activities that impact one another.
Faculty engage in activities that assess the
student's course work for a grade with outcomes
impacting GPA, scholarship, career searches, and
honors designation, and students engage in activ-
ities that evaluate professors' teaching with
outcomes that may influence retention, promotion,
and salary adjustments. Using empowerment
evaluation creates a safer context for discussing
sensitive issues.

Geoenvironmental engineering
Geoenvironmental engineering is defined in a

broad sense as a field that encompasses the appli-
cation of science and engineering principles to the
analysis of the fate of contaminants on and in the
ground; transfer of water, contaminant, and
energy through geomedia; and design and imple-
mentation of schemes for treating, modifying,
reusing, or containing wastes on and in the
ground [27].

Rapid growth in global population and industrial
development in the past few decades led to several
environmental problems related to soil and ground-
water. As public agencies, private firms, and academia
embarked on projects aimed at seeking solutions to
waste management and subsurface contamination
problems, it became clear that the scientific and
engineering issues involved are very diverse and

require adoption of interdisciplinary approaches.
The need for interdisciplinarity in assessing and sol-
ving current and future geoenvironmental problems
requires that students, program officers, researchers,
and engineering project personnel synthesize and
apply essential principles from a diverse set of dis-
ciplines. When this interdisciplinarity need is coupled
with the immense growth in research activities over
the past decade dealing with waste containment and
site remediation, the need for combined research
curriculum development in geoenvironmental engin-
eering is overwhelmingly clear. To address this need, a
curriculum framework for geoenvironmental engin-
eering, Combined Research Curriculum Development
(CRCD), was developed with support from the
National Science Foundation [2].

The research-integrated curriculum in geoenviron-
mental engineering, the graduate certificate in
geoenvironmental engineering, and the three
courses are described elsewhere [2]. The K-State
Geoenvironmental Certificate Program can be
accessed at http://www.engg.ksu.edu/geoenviron/
geoenviron_home.htm.

EMPOWERMENT EVALUATION IN
PRACTICE: DATA GENERATION

Mission statement
Four learning objectives, informed by the first

EE facilitated workshop, were established by the
interdisciplinary faculty team for the design
course. The mission statement for the second EE
facilitated workshop was to understand which
activities of the design course were effective for
improving the preparation of engineers to solve
complex environmental engineering problems.
This was to be accomplished by examining the
four learning objectives:

1. Apply the principles of groundwater flow, con-
taminant transport, and the processes affecting
environmental fate of contaminants in soil and
groundwater systems to understand, evaluate,
and design engineered geoenvironmental sys-
tems for the remediation of real world contami-
nated sites.

2. Research and use non-textual resources to solve
problems.

3. Communicate progress and results in the form
of written reports and oral presentations.

4. Effectively participate as a member of a multi-
disciplinary design team.

Taking stockÐStep 1 (TS±S1)
During Step 1 of the taking stock (TS±S1)

process, participants listed the activities in which
they participated to achieve the first objective. This
process includes discussion and dialogue as the
activities are identified and word sets are devel-
oped that describe them. They then prioritized or
gave value to each of the activities by `voting the
dots'. Each participant received five dots per
learning objective. All five dots may be placed on
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a single activity, spread across five activities, or
any other combination. Step 1 was repeated for
each of the four learning objectives. Tables 1±4 in
the results section provide the lists of activities in
rank order participants generated for learning
objectives 1±4.

Taking stockÐStep 2 (TS±S2)
During Step 2 of the taking stock process, there

was discussion to clarify the criteria to be used to
rate each activity. Participants rated each activity
for each of the four learning objectives. Rating was
done on a one to 10 scale, with 10 being the highest
level and one being the lowest. Participants rated
the activities while in their seats on their own
paper. Then they recorded their ratings on a
poster in the front of the room. Each person
wrote their initials at the top of a column, in
keeping with EE's focus on democratic participa-
tion. EE holds that participatory democracy
(deliberation and authentic collaboration) around
issues important to a community is a critical
process for maximizing the skills, knowledge, and
abilities of the community, in this case a commu-
nity of students and faculty. Democratic participa-
tion promotes stakeholder buy-in and emphasizes
that fairness, equity, and due process are funda-
mental to the process, and makes the process
transparent. Tables 5±8 show the ratings of the
activities by each individual and by each category
(activity) as well as individual and group averages
and standard deviations for Learning Objectives
1±4. Graphs of the category statistics by activity
follow each table (Figs 1±4).

RESULTS

Discussion of each of the four objectives was
facilitated by the evaluator during the empower-
ment evaluation workshop. Each objective was
discussed and ranked individually. Participants
generated types of activities in which they engaged
over the course of the semester, and then discussed
each activity with respect to the objective and their
completed geoenvironmental project. Following
the discussion, the participants were asked to
rank how important each activity was to achieving
each of the objectives. Discussants held varied
views of the activities. Several examples are
presented in this paragraph to illustrate how
differential project experiences and differential
world views influence the outcome of the process.
In one example, the engineering project site was
local; for the other group the engineering project
site was out of state. Ready access to the project
site impacted how participants thought about and
talked about their experiences. In a second ex-
ample, the shared experience of writing a resume
and statement of purpose for taking the course was
discussed. There was unanimity of responseÐall
indicated they were better prepared to provide this
type of documentation at the end than when they

were asked at the beginning. In a third instance,
the outcome of the ranking process precipitated
a lively discussion between faculty and student
participants centered on peer-reviewed research.
Faculty held this activity of higher value than
students. Through the EE process, the two
groups (faculty and students) engaged in mean-
ingful dialogue about this activity. In the absence
of this democratic discussion approach, it is likely
that students would have continued to misunder-
stand and misinterpret the value of prior research
in the form of referred journal articles to their
practice of engineering. In a fourth example,
students expressed their dislike for in-process
reviews that were an oral format only. Through
discussion, it became apparent that the students
were not averse to making oral presentations;
rather, they felt strongly that the preparation for
oral presentations was time consuming as they
pulled pieces of information from multiple
sources. Their concern was that, having pulled
pieces of information from multiple sources, they
were left with no complete written document as a
baseline for the next phase. As a result, they
suggested to the faculty that written reports be
required for each in- process review and that oral
presentations be made from the written report.
Although it seemingly incurred more work on
their part, they thought by writing a report for
each review, this actually reduced the amount of
time they spent later in recreating the evidence for
the next stage.

The results of the taking stock Step 1 and Step 2
of the empowerment evaluation are presented in
Tables 1±8 and Figs 1±4.

Charting the course
The final step in empowerment evaluation is

charting the course. With the focus on improving
engineering education, participants (faculty and
students) were asked during the charting the
course segment of the workshop: What other
activities should we do the next time the class is
taught to more effectively prepare students to meet
these four objectives? Table 9 below lists the
activities generated during the discussion.

Table 1. Rank order of activities for learning objective 1

Rank order of activities for
learning objective 1: Apply
principles All tally %

Research design project 10 22.0%
Lectures 9 20.0%
Practical examples 8 18.0%
Guest lecturers 8 18.0%
Previous knowledge 4 8.9%
List remediation options 3 6.7%
Evaluate options 3 6.7%
Summarized peer-reviewed papers 0 0.0%

Totals 45 100.3%
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DISCUSSION

The facilitated empowerment evaluation process
allowed students and faculty to discuss the strengths
and weaknesses of the design course in an open,
inclusive, professional, and non-threatening en-
vironment. This mutual respect placed the discus-
sion in the context of stakeholders seeking to learn
from one another. Faculty wanted to learn which
teaching strategies worked and which did not.
They also sought other suggestions of other stra-
tegies that would improve the course from the
student's perspective. Students wanted to learn
ways to improve their performance and to be
more prepared for the work world. Both groups
engaged in this reflective process on the common
ground of improving engineering education
(community of learners).

Tables 1±4 report the relative importance (rank-
ing) the students assigned to each of the activities.
The design project, lectures, and the practical
examples that were presented contributed to meet-
ing learning objective 1. Tables 5Ð8 report the
value (rating from 1 to 10) the students assigned to
each of the ranked activities. The teaching and
learning strategies that emerged from the data
support a high level of hands-on activity, inter-
spersed with in-process reviews (IPR). The
students advocated adding written reports to
each of the oral reports given during the IPR.
Students indicated they learned best when practical
examples were used to illustrate information and
processes.

The design project required the students to find
information from a variety of sources. The faculty
defined non-textual as any resource beyond the
formal textbook(s). The evaluation shows that the
students used a variety of non-textual resources. In
Table 2, in the initial ranking of sources, the
Internet was ranked highest; however, when
rating the sources in Table 6, the reports on the
site received a slightly higher rating than the
Internet.

The importance of being part of an inter-
disciplinary team was valued highly (Table 4).

Table 2. Rank order of activities for learning objective 2

Rank order of activities for
learning objective 2: Research
and non-textual resources All tally %

Web/Internet 12 27.0%
Journals 8 18.0%
People with special knowledge 6 13.0%
Site visits 6 13.0%
Calls to companies 4 8.9%
Peer discussions outside of class 4 8.9%
Reports on the site 4 8.9%
Conferences, materials, handouts 1 2.2%
Other electronic resources 0 0.0%
Totals 45 99.9%

Table 3. Rank order of activities for learning objective 3

Rank order of activities for learning
objective 3: Communicate progress All tally %

Written presentations (2 progress
reports and a final presentation)

12 27.0%

Instructor feedback 11 24.0%
Oral presentations (2 progress

reports and a final presentation)
10 22.0%

Team meeting communication 7 16.0%
Final interview with instructors 4 8.9%
Summarize peer review research 1 2.2%
Resume and statement of purpose on

why taking course
0 0.0%

Totals 45 100.1%

Table 4. Rank order of activities for learning objective 4

Rank order of activities for learning
objective 4: Design team participation All tally %

Each group member contributed important
and different ideas, information

11 24.4%

Something to learn from each team
member within and between groups

10 22.0%

Group experience (practice in group
process)

9 20.0%

Encouragement from other members 7 16.0%
More than just technical 5 11.0%
Shared leadership 3 6.7%
Totals 45 100.1%

Table 5. Individual ratings matrixÐlearning objective 1

Ratings by individuals
Category summary

statistics
Activities for LO1:
Apply principles A B C D E F G H Total Avg. StDev

Research design project 7 10 10 9 9 9 8 9 71 8.9 1.0
Lectures 8 8 9 9 9 6 7 7 63 7.9 1.1
Practical examples 10 6 8 8 8 7 9 6 62 7.8 1.4
Guest lecturers 10 6 8 8 9 8 9 7 65 8.1 1.2
Previous knowledge 7 10 9 5 8 9 1 9 58 7.3 3.0
List remediation options 10 8 8 6 8 8 4 7 59 7.4 1.8
Evaluate options 8 7 8 7 9 8 5 8 60 7.5 1.2
Summarize peer reviewed papers 10 5 9 9 7 8 6 7 61 7.6 1.7

Individual TOTALS 70 60 69 61 67 63 49 60
Average 8.8 7.5 8.6 7.6 8.4 7.9 6.1 7.5
Standard deviation 1.4 1.9 0.7 1.5 0.7 1.0 2.7 1.1
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Fig. 1. Individual ratings for LOIÐapply principles.

Table 6. Individual ratings matrixÐlearning objective 2

Ratings by individuals
Category summary

statistics
Activities for LO2:
Non-textual resources A B C D E F G H Total Avg. StDev

Web/Internet 10 10 8 8 9 10 7 9 71 8.9 1.1
Journals 10 7 10 9 8 8 7 7 66 8.3 1.3
People with special knowledge 10 10 9 5 9 8 6 8 65 8.1 1.8
Site visits 10 9 10 5 9 9 5 9 66 8.3 2.1
Calls to companies 10 10 9 7 8 10 3 7 64 8.0 2.4
Discussions w/peers outside of class 8 6 9 9 8 8 3 6 57 7.1 2.0
Reports on the site 10 9 10 10 10 8 7 8 72 9.0 1.2
Conferences handouts 8 7 8 6 9 8 2 7 55 6.9 2.2
Other electronic resources 8 6 8 5 6 8 6 9 56 7.0 1.4

Individual TOTALS 84 74 81 64 76 77 46 70
Average 9.3 8.2 9.0 7.1 8.4 8.6 5.1 7.8
Standard deviation 1.0 1.7 0.9 2.0 1.1 0.9 2.0 1.1

Fig. 2. Individual ratings for LO2Ðnon-textual resources.
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The follow-up discussion revealed that many
students in the course had worked on teams in
their academic career; however, working across
disciplines was a new experience. In this regard,
student's ratings revealed they highly valued learn-
ing from other team members (Table 8).

Multiple features of the EE model set it apart
from traditional evaluation models. Empowerment
evaluation uses both quantitative and qualitative
methodologies as well as all methods and strategies
of traditional evaluations, and it meets the profes-
sional standards of the field. What distinguishes

Table 7. Individual ratings matrixÐlearning objective 3

Ratings by individuals
Category summary

statistics
Activities for LO3:
Communicate progress A B C D E F G H Total Avg. StDev

Written reports 10 9 10 8 9 8 8 8 70 8.8 0.9
Instructor feedback 10 10 10 9 9 7 7 7 69 8.6 1.4
Oral presentations 10 10 10 8 9 9 9 8 73 9.1 0.8
Team Communication 9 9 9 10 9 9 5 6 66 8.3 1.8
Final interview 8 10 7 7 7 8 7 9 63 7.9 1.1
Summarize peer reviewed research 8 8 10 10 5 6 5 9 61 7.6 2.1
Resume & Statement Of purpose 6 7 7 4 5 7 4 10 50 6.3 2.0

Individual TOTALS 61 63 63 56 53 54 45 57
Average 8.7 9.0 9.0 8.0 7.6 7.7 6.4 8.1
Standard deviation 1.5 1.2 1.4 2.1 1.9 1.1 1.8 1.3

Fig. 3. Individual ratings for LO3Ðcommunicate progress.

Table 8. Individual ratings matrixÐlearning objective 4

Ratings by individuals
Category summary

statistics
Activities for LO4:
Design team participation A B C D E F G H Total Avg. StDev

Each member contributed important
& different ideas

10 10 10 8 9 9 8 7 71 8.9 1.1

Learning within & between groups 10 10 10 10 10 10 8 7 75 9.4 1.2
Group experience 9 10 10 10 9 9 7 6 70 8.8 1.5
Encouragement 8 9 8 10 8 10 7 7 67 8.4 1.2
Communication more than technical

support
9 10 8 7 8 9 8 8 67 8.4 0.9

Shared leadership 8 9 8 9 9 9 8 8 68 8.5 0.5

Individual TOTALS 54 58 54 54 53 56 46 43
Average 9.0 9.7 9.0 9.0 8.8 9.3 7.7 7.2
Standard deviation 0.9 0.5 1.1 1.3 0.8 0.5 0.5 0.8
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Fig. 4. Individual ratings for LO4Ðdesign team participation.

Table 9. Course improvement suggestions

Activities

Identify areas of concern/uncertainty and discuss them with facultyÐpermission to not know answer
Invite outside professionals to review projects
Obtain additional information from outside people
Assign formal homework assignments (problems, look at web sites, etc.) related to design, rather than simply directing students to

websites or articles
Provide informal progress report during help sessions
Provide better discussion of estimating and costing during class
Turn in draft final project for faculty to help identify missing pieces
Invite an outside person to read draft report for oversights
Written report each time, not just oral report because written feedback is valuable. The speaker clarified this to mean that it saves

time to produce a written report each time rather than alternating two written and two oral reports because when an oral report
is put together, it takes pieces from various places and is not a cohesive report to build from; there is no record of the steps, etc.

The students thought all four in-process reviews should include a written report.
Final draft is fourth reportÐwritten. Students would like feedback on a final draft before turning in the final report. One reason

they cited for this added step was because they wanted to use the final report as part of their portfolio for job interviews and
they wanted a report of highest quality.

Table 10. Interface of quantitative and qualitative dataÐlearning objective 2

Category Rating Participant's reasoning*

Calls to companies 3 Made no calls to companies.
Discussion with peers outside of class 3 This is a new program so had no peers other than my classmates

with whom to discuss this.
Conferences and conference materials/handouts 2 Did not attend any conferences, but would like the opportunity to.

* Comments paraphrased from data

Table 11. Interface of quantitative and qualitative dataÐlearning objective 3

Category Ratings Participant's reasoning*

Resume and statement of purpose on why
taking the course

4 Didn't think my resume was as good as it could beÐcould write a
much better resume at the end of the course rather than the
beginning.

5 Respondent agreed with previous participant; preferred the
exercise at the end to reflect growth from course participation

4 Didn't see the reason for writing a statement of why we wanted to
take the course.

* Comments paraphrased from data
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EE from traditional evaluation modes is the focus
on self-determination, capacity building, program
improvement, fostering a community of learners,
and adherence to the 10 principles described earl-
ier. Among the EE model's unique features is the
real-time interface between quantitative and qual-
itative data. Because of the extensive data available
from the EE process, only a few examples were
chosen to illustrate this feature.

Example 1: To understand this interface, learn-
ing objective 2 (LO2) will be used to illustrate.
After the students and faculty prioritize the activ-
ities in empowerment evaluation taking stockÐ
Step 1 (TS±S1), posters with activities in their rank
order were posted. Paper copies with the rank
ordered activities were then given to each partici-
pant to rate how well they thought they did on
these activities (TS±S2). Participants first rate the
activities individually at their table, and then
record their ratings on the poster at the front of
the room. Because the EE process is open and
democratic, each participant is asked to put his or
her initials at the top of the column where they
record their ratings. Once all participants have
recorded their ratings, averages are calculated by
column (participant) and by row (category). Aver-
aging by column allows examination of individual
rater's internal rating schema. For example, some
participant raters do not use `10' because they
believe a perfect score is not possible; others tend
to rate consistently in the middle range. Averaging
by category provides a balanced view of the overall
experience.

The facilitator then leads a discussion of the
quantitative findings among all stakeholders,
examining first for outliers in the data. Both the
participant and the category data are examined.
Table 6 (LO2) shows that participant `G' has given
ratings of `2' or `3' to several activities. By looking

at these same activities across all raters, G's
ratings seem low. However, by examining all of
this participant's ratings, we see that G rates no
higher than `7' on any activity. This typically
indicates a person who does not rate the full
scale. In the discussion that followed, G indi-
cated that he/she never gives a `10' or a perfect
score to anything. Participant G further indi-
cated that he/she gave a low rating to three
categories for the reasons shown in Table 10.
This interface between quantitative and qual-
itative data not only increases the stakeholder's
understanding of a shared experience from
different perspectives in real time, that is, as
part of the data generation process, but it is
also a democratic and empowering process,
giving voice to all participants.

Example 2: Table 11 provides another example
of the value of toggling between quantitative and
qualitative data in real time. By examining the
scores on the Individual Rating Matrix for LO3,
we see that Resume and statement of purpose on
why taking the course received ratings with a more
pronounced dispersion than all other categories
for this learning objective. Probing the spread of
scores resulted in an informative discussion by
the students. One participant whose rating across
the activities is generally high, rated this activity
`10', indicating he/she found it to be very valu-
able. Four participants gave this category average
ratings (6, 7). Three participants gave this activity
a relatively low rating (4, 5). Qualitative data was
collected from all participants to provide feed-
back to faculty for course improvement. The
reasons cited provide information about the
timing and use of this activity in this course.
The explanations for the relatively low ratings
by some participants for this category are shown
in Table 11.

Table 12. Student progress ratings on course objectives

Course Objectives
Adjusted T

scorea
Adjusted

scoreb

1. Learn to apply course material to improve thinking, problem solving, and decisions. 54 3.9
2. Develop specific skills, competencies, and points of view needed by professionals in the field 53 4.0
3. Acquire skills in working with others as a member of a team. 57 4.2
4. Learn how to find and use resources for answering questions or solving problems. 58 3.8
5. Acquire an interest in learning more by asking questions and seeking answers. 50 3.4
6. Learn to analyze and critically evaluate ideas, arguments and points of view 53 3.7

a T Scores: < 37 (low), 37±44 (low average), 45±55 (average), 56±63 (high average), > 63 (high)
b 5-point scale

Table 13. Strategies and methods found to be effective using the IDEA survey instrument

Strengths to retain

1. Explained the reasons for criticisms of students' academic performance.
2. Involved students in hands-on projects such as research, case studies, or real-life activities.
3. Gave projects, tests, or assignments that required original or creative thinking.
4. Scheduled course work (class activities, tests, projects) in ways, which encouraged students to stay up-to-date in their work.
5. Formed teams or discussion groups to facilitate learning.
6. Encouraged students to use multiple resources (e.g. data banks, library holdings, outside experts) to improve understanding.
7. Related course material to real life situations.
8. Asked students to share ideas and experiences with others whose backgrounds and viewpoints differ from their own.
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Results from Student Assessment Instrument
Conventional university-wide student course

evaluations were conducted using a survey tool
developed by the Individual Development and
Educational Assessment (IDEA) Center, Manhat-
tan, KS. The IDEA assessment uses statistically
derived scores (T-scores) that make it easy to
compare various measures. T-scores all have an
average of 50 and a standard deviation of 10
meaning that 40% of all T-scores are in the range
of 45±55. Students rated the teaching effectiveness
and their progress on relevant course objectives.
Table 12 summarizes the student progress ratings
for course objectives selected by instructors as
important or essential. The IDEA assessment
report also provided a summary of instructional
approaches that were particularly effective for this
course. These strategies and methods are summar-
ized in Table 13.

CONCLUSIONS

By co-constructing their understanding of a
shared experience (geoenvironmental engineering
design course), a community of faculty and grad-
uate student learners was engendered. Knowledge
was created about teaching and learning strategies
to improve the design course and, thus, strength-
ening the Geoenvironmental Certificate Program.
The empowerment evaluation process provided
significant information that will be used to
improve the course. Engagement in this evidence-
based, self-evaluative process was inclusive and
democratic. Both stakeholder groups took
community ownership of the design course. The
students and faculty offered constructive recom-
mendations in an open environment that encour-
aged everyone to participate in a positive manner
(community of learners). Through this process of
reflective thinking, participants identified impor-

tant events that contributed to the teaching and
learning process. The following specific conclu-
sions listed below were the direct result of the
empowerment evaluation workshop.

1. The design project was affirmed as an impor-
tant part of the course.

2. The student comments indicated they consid-
ered the feedback from the faculty to be a
significant part of their learning.

3. The course should be restructured to allow time
for a draft final report to be submitted and
reviewed by the faculty. The feedback on the
draft final report would help the students to
submit a better final report.

4. Communication is important for the project
work. Discussions revealed the need for greater
emphasis being placed on having teams meet
regularly to discuss the work that is being done
and the plans for the work that needs to be
done.

5. Each written progress report provides an
opportunity for review and feedback. The writ-
ten progress reports also provide a record for
the work that follows. All four in-process
reviews should be based on a written report,
rather than the current format of alternating
two written and two oral reports. When oral
reports are scheduled, a written report should
be submitted as well.

6. Organizational learning advanced at the indivi-
dual and institutional level with the involve-
ment of stakeholders in an empowerment
evaluation process.

7. Capacity was built for implementing evidence-
based accountability strategies through a self-
reflective empowerment evaluation process that
engages all stakeholders in an inclusive, demo-
cratic process.
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