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Integrated and Effective Assessment Tool to Evaluate
Engineering Courses

Abstract

The civil engineering program at Indiana University-Purdue University Fort Wayne was
established in the fall of 2006. The program went through ABET accreditation in 2011 and was
granted accreditation in August 2012. A key component of getting accreditation is the
development and the implementation of an effective and continuous assessment based process to
identifying strengths and weaknesses and to ensure continuous program improvements.

The goal of this paper is to present an integrated assessment tool to assess course outcomes based
on direct and indirect assessment measures. The tool was developed to establish consistency in
the course assessment process, improve efficiency, create a better documentation process, and
measures the effectiveness of educational and learning of engineering courses.

The tool was developed using Excel and report the faculty and student assessments of a course.
The tool is flexible and save faculty time when assessing their courses. It provides faculty with a
choice to feed raw data or enter students’ final assessment data in the sheet. In addition, it gives
faculty a choice to use suitable criteria and assessment tools that are appropriate to the
assessment of their courses.

The paper presents the old system of assessment and the need to depart to a new more efficient
system; a detailed description of the tool with real examples, and the impact of the new tool in
supporting ABET accreditation of the Civil Engineering program as well other programs in the
department are presented.

1. Introduction

The Civil Engineering (CE) program started at Indiana University-Purdue University Fort
Wayne (IPFW) in 2006; the only public program offered in the area that enables students to get
excellent public education while living at home and attending school. In December 2008, the
Civil Engineering Assessment Plan (CEAP) was developed and approved, based on the
department’s existing “one-assessment-plan-fits-all” format that was developed for all programs
in 2004. The assessment plan requires intensive effort to implement and lacks consistency and
documentation in some aspects of assessment. In order to meet the ABET requirements of
assessment based improvement of the program, it was necessary to depart from this approach,
and modify the current plan to take into consideration the individual needs of each program.
Therefore, an integrated and effect assessment tool was developed to help in assessing course
outcomes.

2. Background
The educational objectives and program outcomes of the Civil Engineering Program are assessed

using direct and indirect tools. The direct tools are methods used to evaluate students’ knowledge
or skills against a measurable outcome by direct examination or observation of student
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performance. According to ABET?, the indirect assessments of student learning “ascertain the
perceived extent or value of learning experiences. They assess opinions or thoughts about student
knowledge or skills.” This paper addresses the course assessment including the faculty
assessment form and procedure. In particular it presents the tool developed to measure the course
outcome based on Faculty Course Assessment and Students Interim Assessment Forms.

The course assessment is conducted by the instructor and the students but, currently there is no
mechanism to integrate both. There is a need to combine all course assessment in order to
evaluate the curriculum. The following are recommendations were implement to improve the
assessment process?:

1) Integrate faculty and student course assessment: course assessment is conducted mainly by
students and instructors. The students’ evaluation is based on a survey that measures their
perception of achieving course outcomes. However, the faculty assessment of the course
evaluates the ABET outcome of the course. Usually, several course outcomes are mapped to
the same ABET outcome. In order to establish consistency between the two assessments, it is
recommended that instructors evaluate courses outcomes as well. In order to implement this
recommendation, it is necessary to develop a new form to join the results of both assessments
into one document.

2) The assessment process should be consistent: The old assessment process did not have any
unified rules or guidelines for instructors to follow when evaluating the course ABET
outcomes. Therefore, each course is evaluated differently based on a set of criteria set by the
instructor. In most cases, the instructor reports that the course outcomes have been met
without supportive evidence or documentations. The new course assessment tool was
developed with well-defined criteria, evaluate course intended outcome, and follow the same
guidelines. This will help in integrating course assessment into curriculum assessment.

3) Continuous improvement of courses: The assessment tool should contain recommendations
from the instructor who taught the course last time and his recommendation to improve the
courses in the future. The new instructor of the course should list what recommendation he
implemented in the course and justification for not implementation others. The new
instructor should add his comments as well to improve the course. This will guarantee a
continuous improvement of the course with documentation of these improvements.

There are several methods to do assessment for courses. Some are sophisticated and requires
heavy program like database or using the assessment tool within a learning management system
such as Blackboard. However, due to the time limitation and cost related issue, the approach
proposed in this paper was selected to due to the limitations in time and budget.

3. Assessment of course outcomes

The current assessment plan calls for assessing program outcomes based on course assessment
conducted by instructors and students over a two-year period for all courses in the degree plan.
Each course is evaluated at least one time. A course may be assessed more than one time in cases
where one of the course outcomes or ABET outcomes are not met and where a course is taught
by a faculty member or a limited time lecturer for the first time. The instructor who taught the
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course will provide recommendations to help in achieving and/or improving the course
outcomes. These recommendations are shared with the instructor who is scheduled to teach the
course in the next offering of the courses. In addition, students evaluate the course intended
outcomes during the last week of each semester using the Course Outcome Survey.

The new assessment tool was developed using on the following steps:

1) Develop “Faculty Assessment of Course Form” and Analysis Tool: Figure 1 shows the first
design of the new Faculty Assessment of Course Form, including the analysis tools. As
shown in the figure, the proposed form is simple and easy to use. The form was developed
using Excel and has a drop-down menu. The data in these forms was randomly generated.
This form was first tested during the ABET visit to campus as a pilot study in fall 2011
semester.

2) Final “Faculty Assessment of Course Form” and Analysis Tool: Figure 2 shows the modified
and final version of the new Faculty Assessment of Course Form based on the
recommendation of pilot study and the concerns of the ABET team. The new form has the
following modifications:

1) Criteria Definition: list of six criterions that can be used in course assessment were
identified and approved by the department assessment committee. Each criterion has a
thresh hold that each outcome should meet.

2) Criteria used: this section is used to list the criteria used in evaluating each course
outcome. In addition, it has the value of the assessment of students based on the data
needed by each assessment criteria. In case the results are very close to the threshold,
then the faculty member chose “Yes, adequately” as a conclusion of a course outcome
assessment. In case the results of the assessment is way above the threshold, then the
result should be “Yes, strongly” that the course has been met. Any value below the
threshold, then the course outcome was not met. The adequate rating should be above the
threshold set by the assessment committee and shown in the assessment form. The range,
is set by instructor of the course. However, and in order to maintain consistency among
different section and courses, instructors are informed to consider a score of 5-10% above
the threshold to be adequate. Any score above this range is considered strongly met.
Sample of these results are shown in Figure 2(a).

3) Continuous Improvement: three boxes contains: 1) Instructor comments on
recommendation from previous assessment of the course, 2) Instructor Comments &
Observation on current semester, and 3) Recommendations to improve students'
performance in achieving course learning outcomes in future offering. This section is
critical to document recommendations for improvement, ensures continuous
improvement among several faculty members teaching the course, and is an evidence of
assessment based improvement. Table 1 present a sample of comments and
recommendation compiled for the spring 2012 assessment of the course.* Sample of these
changes are shown in Figure 2(b).

4) Develop “Students Assessment of Course Form” Form: The old student survey asks students
to evaluate each course outcome by choosing either “Yes” or “No” where yes indicates
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achievement of intended outcome and no as a failure. In contrast, the new form requires that the
survey uses a 1-4 scale. The proposed analysis tool will map the survey results to ABET and
program outcomes. A new Students Assessment of Course Form was developed and added to the
faculty form. Sample of the form is shown in Figure 3. More details about the lab form that is
currently under development will be presented in future publications.

The new tool was used fully in spring 2012. Several faculty members acknowledged the
effectives and ease of use of the new system and recommended that the department replaces the
old assessment tool with the new one.

Faculty Assessment of Course
ENGR 120: Graphical Commmumications and Spatml Analyss Instructor: Dr. Suleiman Ashur
Number of Students: 12
Faculty A
Course Outcomes AMEY Took Used Course OQutcome
Qutcome . Recommendations
1 2 3 Achieved?
1) Create two-dmensional drawings of an k Fmal exam |Homework Yes, adequately |Please add you comments here
object
2) Dmenswon parts according to convenbon k Quizres Yes, strongly
3) Represent an object in a mult-view k Lab Reports
orthographic drawing
4) Create an sometric drawing of an object k Yes, strongly
5) Create a sectioned view of an object k Homework Yes, adequately
6) Create a sohd model of an object k Yes, adequately
7) Create a drawmg as part of a team d Homework Yes, adequately
8) Communicate important aspects ofa g Presentation Yes, adequately
9) Use modem computer took for drawings, g Final exam Yes, strongly
and p tations
Course Qutcomes Course Contributionto ABET Outcomes
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Figure 1: Initial Faculty Assessment of Course Form and Analysis Tool
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Faculry Assessment of Course - Spring 2012

Course: CE 380, Soil Machanics

Imstroctor:
Semester: Spring 2012 Section: 1 Number of Stodents: 11
Ot Faculty Assessment
S Took Used
Courze ABET 1 2 3

1) Understacd fhe on 5o of e 5oil 300 olopical (Y. 3 |Quizzes
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6 L science of il a.e |Mid t
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posous media inchuding Bernoulli's equation. Darcy’s Law. aed.
§) Undersiand seepage o soll mchude Laplace equanod of coommuity. a ﬁmﬂ'm ‘es, strongly Cnmnal | 70% | 100%%

9) Coestruct Sow nets for water fow calcubiions. 2 ek |Homework

seepage force, and immplement messures to control basve in seil

& [Homework
|0) c&mmmmnmﬂmmmmm a ek |Midem(s)

corpute both geostanc and induced stresses dus 1o point. line and

T1) Undersiacd bow stresses ae Dansderred (Erough 500 and be 30le 10 a ek |Midterm(s)

[Ves, adequately | Crimena 2 | 70% | 82%

inchuding Rankme's theory of active and passive sarth pressumes with
md

xea Joads
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4 e T |ae b k[Fmaleram
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e basi cocceps of ulcimate bearmg capacary of shallow g o, b, k [Final exam [Yes, sroagly M Critenia 2 [ 70% | 91%

Criteria 1: The average of students in assessment tool is equal or greater than

75

Criteria 2: mmuhmdswmt‘n&pw 70 ormoreis 70 percent

Criteria 3: Th tool is greater than
Criteria 4: nen!ﬂpnfmdmnpmmmdu;uqmmuwum
Criteria 5: Overall, srudents” participation in a team was effective.

Criteria 6: Faculty observation of srudeats’ function in a team is satisfactory

7% percent
75

Course Outcomes

R

l}J-l!“llﬁlﬂill!Bllli

Course Contribution to ABET Outcomes

Instructor comments on recommendation from
previows assesument of the course:

‘Yes, adequately
[UG]

Instructor comments and observation on carrent
semester. Please comment on the

ions from pervious if
applicable.

‘Swadents did well in the class. They bave difficulty
with Mobr circle. They were advised to review their
strength of material course potes and raternals.

Some students were muxing up the units (US Custom.
and S wmits).
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-
Lab Reports -
Mitdterms
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Term Paper
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understanding of |
mterials needed in the clms.

Figure 2 (a): Fall 2011 Faculty Assessment of Course Form and Analysis Tool.
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Faculty Assessment of Course - Fall 2011

Course: CE 401 Ciwvil Engineering Profession and Practice

Instructor: Dy Suleiman Askr

Semester: Fall 2011 Section: 1 Number of Students: ___ 7
I Faculty Assessment 1
Outcomes | Tooks Used
Course ABET 1 2 E]

1) hrve good = ebical {  |Homework Homewark
) explaim baisc concepts of management busmass, public pobicy, and f |Final exam Homework

lexdership
3 local, global, nd| b |Homework Homework

political comexs
4 =d pblic [ [Yes. ad y J| Crtenal | 75 81
5) recopminon of e Geed for, 550 a3 S5y T epge I8 Lk i [Yes, songly Critera1 | 75 | 94

maior

continaing educatos

©)_knewiedpe of ocal acional sad aweer i |Homework | Yes, swongly | Criteria1 | 75 | 89

Laracter commest. on recommendation frem
previons assessment of the course

Noge. This course is offerad for the first ime

Insructor Comments & Obzervation on cumvent

samester include mput of students_exaluation
£ that may be comidered):

Th fered to the first time to mest ABET

Criteria 3: The percentage of students with grade L

Criteria §: Overall, students’ participation in a team was effective.

Criteria 1: The average of students in assessment tool is equal or greater than

or more is

Criteria 3: The percentage of students passing the assessment tool is greater than
Criteria 4: The average of students passing the class is equal to or greater than.

Criteria 6: Faculty observation of students’ fimction in a team is satisfactory

70 percent
percent

cnteris. In general. the course was mcceszful.
Student Liked the togics and guest speakers
However, ;ome student commented that they did pot
like the bomework because it was mostly essay fpe.
Due to the fact thiz course i taught the first tme, it
need some tuming a3 Listed in th

2) Criteria used:
Criteria used in evaluating
each course outcome.

3) Continuous

Improvement:

Students were thort i acheving outcome | because
it required infemsive sasrch i other states rules and
regulation: regarding the FE 2ud PE exams

\

Course Outcomes

Outcome Achievement
M -
14 =

=

Outeo me Achiey cment
-
4

Course Contriburion to ABET Outcomes

R to Enprove srudents’ performance
in ackieving course learming outcome: n funure
efferng

After twaching thiz course for the it s, it 2
roc o:

1) Rease the course deseription and course sutcome
10 better describe the course goals.

2) Revase the syllabus to mclude the changes.

3) Consider adapting a textbook for the course.

4) Allocate more tize for the professional
responsibility topic.

Recommendation to
improve achieving the
learning outcomes.

1) Criteria Definition:
List of criterion that can be
used in course assessment

Figure 2 (b): Fall 2011 Faculty Assessment of Course Form and Analysis Tool
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Students Assessment of Course - Spring 13

Course: CE 487 Civl Exgineerine Desizn Proiect LTSI Stady

Tastructor:

Semester: Sprinz 13 Section: __ 0 Numberof Studeats: 3
Students' Assezsment of Course Outcomes Students' Assezsment of Courze Related ABET Outcome:
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£10 184 — B
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Course Ostcome:
ABET Additonal Comments
Course Qutcome: L ‘Comments
1 2 3 4 | Total | Outcome:
1) Tormmaiaie o problecs smmact. [3.,4] 0| o] o] 3 3 ace
T Dwiop mcbagees [a.¢] I P 5 2 IBesides brainstorming sechniques the belp of professional
= [advisors was key iaro developing alternative for the project
3 Takan alwmamns sclanom wiag 3 wal-feloed ca aad produce fendtle siseal ac ek |Lexn new traffice engineering techmques oo bow to evaluate
(] L] 1 2 3 alrernacives such as cost mdices and decision charts for the
radeatten(?)
%) Bead e sad wvakam Seawitis koo Tiny Sods eErag Lol 25 e 4 | € |Learmed how to use 25d pet really familiar with narionwide wsed
ol oo 3 3 softwares such a5 syncheo and sofrwares used by INDOT and
NIRCC such as Hazard Analysis tool
) oot recet oy Py TB L] |Weresd the Indiaon Design caaounl and the State Road Desiga
Q 0 o 3 3 Magual FHWA aad AASHTO Greenbook o leamn of all
state federal regulations of the designs
) Succesfaly. + i e 0 0 3 3 aceflh
7) Dwulop nchmcal drvwing aad pecifications of seeded Sor the project [c & L £ &) 0 0 0 3 3 cefpk Tt was dooe using Autocad
§) Devmlop cow aicmmase and schadaie for project actvms, if sssded [ £ §] 0 0] 0 3 3 agk
¥) Wree claar aad conci chcal reparn. (8] o|o]o| 3 3 [
T0) Wree secksical repert cheasty aad conrasaly. (5] o|lofof 3 3 [
1) Precect the foal decign o booh mchmeal profersionah aad public. [5] 0] 0]0]3 3 5
m i of tha prosect ] ] By ATRIFRCC for wm Iys 200 With the Balp of
ojo]o]3 3 professional advisors we became aware of the issues at our
Jrosect
13) Underitaad the ampact of Gl Sapiasecag o8 w0ey. [B] 0 0] o0 3 3 b
14) Racogino of the need for be-long learming [1] 0 0 3 f Every step of the project was 3 learning oppormunity Personally,
I feel I have token full sdhantage of them
1

Figure 3: Student Assessment of Course Form and Analysis Tool
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Table 1
Sample of the faculty comments and recommendations for improvement, spring 2012*

Course | Faculty Comments Recommendation for Continuous Improvement
ENGR The students are at many different levels of Have less homework problems and smaller projects.
120 independence. Some students are ready for This will keep the amount of work the same but

college engineering; some still want their high | place more importance more spread out.
school teacher to walk them through
everything.

The course being taught in one long class
period works out well. Some students are not
ready for the testing and projects that come

with College.
CE 252 | Quite a few of students are struggling about It is recommended that:
the force analysis using free-body diagrams. - an instructor gives a review on free-body
diagrams at the beginning of the semester.
- Put more focus on free body diagram in Statics.
CE 315 | This course composed of 11 heavy chapters. I recommend splitting the course into two courses
The students feel that it is too much as typically covered in similar courses in majority

information for one course. They also believe | of the other CE departments.
that taking the lab during the same semester
will help them better understand many of the
course subjects.

| agree with the students. However, the reason
for doing it this way because of our limited
resources in terms of CE faculty members. |
am the only instructor that can cover this
course and four other courses in the structural

& concrete.

5. Training and Evaluation of the Tool

At the beginning of each semester, faculty members or adjunct faculty who never used the tool
before are invited to attend a one hour training on how to use the new assessment tool. Faculty
and limited time lecturer are encourage to ask questions and contact the authors with any
problems or concerns. At the end of each semester, the authors get verbal input on the tool from
faculty. Most of the comment are favorable of the new tool. Frequent comments include: easy to
use, looks complicated but once you use it is really simple, it provides a comprehensive system
that shows ABET outcomes, Course outcomes, and feedback that easy to follow, and much
better than the old system.

The results and recommendations of each assessment are reviewed by the Department
Assessment Committee. Summary of the recommendations are presented in the program
assessment report along with recommendations and suggestions of the Chair of the Assessment
committee and the faculty in the program. Some examples of continuous improved include the
restructuring of the freshmen engineering program, upgrade of the labs, and change in the
textbooks or modification to the material taught in a course.

6. Summary and Recommendations

This paper presents the new course assessment tool that is used in the Department of Engineering
at IPFW. The new tool consists of two sheet: direct assessment of the course by faculty and
indirect assessment of the course outcomes by students. The faculty found the tool to be easy to
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use, develops consistency among all courses, provides an analysis of assessed course and ABET
outcomes, and provide comments for future instructor to ensure continuous improvement.
However, there is a need to develop similar spreadsheet for the lab assessment. Currently, the lab
assessment results are tabled as shown in figure 4.

The key component of an effective assessment process is to develop an assessment system that
leads to continuous improvement of educational outcomes and objectives. In addition, it is
critical to use the results of assessment in any modifications and changes in order to create an
assessment based improvement system. It is recommended that programs evaluate frequently
their assessment process and plans in order to find ways to make it simple and more efficient.
Faculty members acknowledge the ease of use and effectives of the new tool. As a result, the
new tool was adopted and replaced the old tools of assessment. This tool played a critical role in
helping creating a system of continuous improvement of course outcomes.
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Civil Engineering Program
Indiana University-Purdue University Fort Wayne

Lab Evaluation by
Course#: ___CE381 Course Title: __Soils Mechanics Lab
Semester: Spring Year: _2013
Instructor: _ Section: 01____ Number of Students: _14 _

Please indicate your overall experience with the labs that you took by circling a number.
1

+
(strongly disagree) (strongly agree)

1. The lab is well equipped 1 2 3 4
If not, what do you think is missing?

Direct Shear - per meability

Consolidation

Triaxial

Unconfided

2. The lab equipment is functional. 1 2 3 K
If not, please elaborate.

Sieve shakes need to be fixed

3. The use of the lab equipment and facilities is safe 1 2 3 4
If not, please elaborate.

4. The lab technical support is adequate 1 2 3 4
If not, please elaborate.

S. The level and type of interactions with the lab technician 1 2 3 4

is adequate
If not, please elaborate.

There is no lab technician

Figure 4: Student Assessment of the Lab
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