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Abstract

This paper describes the assessment process designed and implemented for an undergraduate
program in information technology (IT) with specific emphasis on course-level assessment and
discusses how the course-level assessment data can be used in the ABET CAC accreditation

process.

Several examples of course-level assessment data collected at Georgia Southern

University are provided. The authors also attempt to illustrate that, while the actual design of
the assessment process was time-consuming, the additional load on faculty to gather the rele-

vant data is not too arduous.
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1. INTRODUCTION

Accreditation is the mechanism that the
higher education community has adopted as
its primary quality assurance mechanism.
The last few years has seen a significant
shift in the way in which accreditation crite-
ria are formulated, reflecting a re-
conceptualization of quality as “fitness for
purpose”, rather than “adherence to stan-
dards” (see Garvin, 1984, for a discussion of
different concepts of quality). Prior to the
late nineties, in order to be accredited, a
program or institution had to meet a number
of criteria that specified in very detailed
terms such factors as faculty qualifications,
the number and size of class rooms and
laboratories, and specific required courses or
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topics covered in the curriculum. The under-
lying concept of quality was “adherence to
standards”. Following a trend set by the
international higher education accreditation
and quality assurance agencies, US accredi-
tation agencies moved to an outcomes-
based approach, reflecting a concept of qual-
ity as “fitness for purpose”.

Although there are differences in detail be-
tween accreditation agencies, most accredi-
tation criteria are similar. They require pro-
grams or institutions to:

Specify clearly the skills, including cognitive
skills (i.e., knowledge), that they expect
students to achieve by graduation (some-
times referred to as “program outcomes or
“learning outcomes”), making sure that the

(© 2006 EDSIG, page 1



Aasheim, Gowan, and Reichgelt

Sat, Nov 4, 8:30 - 8:55, Normandy B

outcomes are relevant to the various stake-
holders of the program;

1. Set up an assessment process to deter-
mine to what extent the program or in-
stitution is successful in enabling stu-
dents to achieve the outcomes;

2. Establish a process to use the data col-
lected from the assessment process to
make program improvements.

The other accreditation criteria follow more
or less naturally from this. For example, a
typical faculty-related criterion will no longer
specify how many faculty must have specific
degrees. Rather, in an outcomes-based ap-
proach, the faculty criterion will simply state
that there are sufficient faculty with the
skills and authority to design and deliver a
program of study that allows students to
acquire the specified outcomes. A process is
implemented to collect data on the success
of students and is analyzed. A finding could
be that there are insufficient faculty or some
are lacking skills to successfully deliver the
curriculum therefore resulting in a request
for additional faculty or training. This utili-
zation of information in an attempt to im-
prove a program is often called “closing the
loop” (Maxim, 2004).

There are a number of reasons that the ac-
creditation agencies have shifted to an out-
comes-based approach. Accreditation agen-
cies in the US were under pressure from the
Federal Government in the US to adopt the
outcomes-based approach (Banta, 2001).
Also, many accreditation bodies wished to
allow educational institutions and programs
greater opportunities to be innovative and
more reactive to their stakeholders, and at
the same time apply the quality improve-
ment approaches that had proven so suc-
cessful in other industries. Finally, the shift
coincided with research in education that
indicated that an outcomes-based approach
to program and course design is likely to
lead to increased learning (e.g., Diamond,
1998; Knowles et al, 1998, Sork and Caf-
farella, 1989). It turned out to be more
helpful to the adult learning process if stu-
dents were told explicitly what skills and
knowledge they could expect to acquire in a
particular course or program of study.

Although there is some evidence that the
shift to outcomes-based criteria has led to
program improvements, at least for pro-
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grams in engineering (Lattuca, Terenzini and
Volkwein, 2006), some in the academic
community remain unconvinced of the wis-
dom of the shift to outcomes-based accredi-
tation criteria. Some have argued that re-
linquishing the checklist of specified criteria
would lead to a drop in standards. Others
argued that a greater emphasis on assess-
ment would lead to increased demands on
faculty time at a time when faculty were al-
ready facing increasing pressures to improve
teaching, increase research output, and in-
crease professional service activities (cf Ho-
gan et al, 2002).

The aim of this paper is to describe the as-
sessment process designed and imple-
mented for an undergraduate program in
information technology (IT) with specific
emphasis on course-level assessment. The
authors will also attempt to illustrate that,
while the actual design of the assessment
process was time-consuming, the additional
load on faculty to gather the relevant data is
not too arduous.

2. BACKGROUND

An important aspect of any drive towards
excellence is the implementation of a rigor-
ous assessment and continuous improve-
ment process. Given the rapidly changing
nature of the field, a department that does
not continuously reassess its operations is in
danger of quickly becoming obsolete. This
paper describes the assessment and con-
tinuous quality improvement process the
department has adopted for the BS program
in Information Technology at Georgia South-
ern University.

The assessment and quality improvement
process was primarily developed to further
the mission of the Department of IT. The
Department’s mission is to become nation-
ally and internationally recognized as one of
the best departments of Information Tech-
nology world-wide. It strives to achieve this
goal through the provision of world-class
undergraduate and graduate education in
Information Technology, research, and ser-
vice both to the community of IT Educators
and the wider community.

However, the implementation of good as-
sessment and quality improvement proc-
esses is also crucial for the BS in IT to main-
tain its accreditation with ABET CAC. The
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central criteria in ABET’s accreditation crite-
ria concern program educational objectives,
program outcomes and assessment. They
state that:

e The program has documented measur-
able educational objectives based on the
needs of the program’s constituencies.

e The program has documented measur-
able outcomes based on the needs of the
program’s constituencies. After a recent
revision, the criteria now also list a
number of minimal program outcomes.

e The program uses a documented process
incorporating relevant data to regularly
assess its program educational objec-
tives and program outcomes, and to
evaluate the extent to which they are
being met. The results of the evaluations
are used to effect continuous improve-
ment of the program through a docu-
mented plan.

The program received accreditation by ABET
CAC in the fall of 2005. It was recognized as
one of the first of three IT programs accred-
ited by ABET CAC under the general criteria
for programs in computing.

3. PROGRAM EDUCATIONAL OBJEC-
TIVES AND PROGRAM OUTCOMES

The Department of IT at Georgia Southern
University has adopted ABET’s terminology
and distinguishes between program educa-
tional objectives and program outcomes.
Program educational objectives are defined
as statements that describe the career and
professional accomplishments that the pro-
gram is preparing graduates to achieve,
while program outcomes are statements that
describe what students are expected to
know and to be able to do by the time of
graduation. It is crucial that a program can
provide evidence that the program educa-
tional objectives and program outcomes are
relevant. Program educational objectives
should describe accomplishments that are
indeed regarded as accomplishments by the
profession, and program outcomes should
describe knowledge and skills that are in
demand by organizations that individuals are
likely to join after graduation, or will in some
other way allow graduates to be profession-
ally successful immediately after graduation.
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The Department has adopted the following
program educational objectives for its BS in
IT:

A few years after graduation, graduates will
demonstrate:

e The ability to take on positions as IT
managers and/or the ability to embark
on a research career in the field;

e Evidence of a pursuit of life-long learn-
ing;

e The ability to work effectively to make a
positive contribution to society;

e Evidence of the ability to collaborate in
teams;

e Allegiance to Georgia Southern Univer-
sity in general and the College of Infor-
mation Technology in particular.

In order to allow graduates to achieve these
accomplishments the Department has
adopted the following program outcomes for
its BS in IT:

Upon graduation, students with a BS in IT
will be able to:

1. Demonstrate expertise in the core in-
formation technologies;

2. Demonstrate sufficient understanding of
an application domain to be able to de-
velop IT applications suitable for that
application domain;

3. Identify and define the requirements
that must be satisfied to address the
problems or opportunities faced by an
organization or individual;

4. Design effective and usable IT-based
solutions and integrate them into the
user environment;

5. Demonstrate an understanding of best
practices and standards and their appli-
cation to the user environment;

6. Identify and evaluate current and
emerging technologies and assess their
applicability to address individual and
organizational needs;

7. Create and implement effective project
plans for IT-based systems;

8. Work effectively in project teams to de-
velop and/or implement IT-based solu-
tions;
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9. Communicate effectively and efficiently
with clients, users and peers, both orally
and in writing;

10. Demonstrate independent critical think-
ing and problem solving skills;

11. Demonstrate an understanding of the
impact of technology on individuals, or-
ganizations and society, including ethical,
legal and policy issues;

12. Demonstrate an understanding of the
need for continued learning throughout
their career.

4. ASSESSMENT PROCESS

ABET’s accreditation criteria imply that a full
assessment process must address the fol-
lowing questions:

1. How relevant are the program educa-
tional objectives to the program’s con-
stituencies?

2. To what extent has the program pre-
pared graduates to achieve the program
educational objectives?

3. How relevant are the program outcomes
to the program’s constituencies?

4. To what extent do graduates achieve the
program outcomes?

Moreover, since graduates are expected to
achieve the program educational objectives
and outcomes at least partly through the
curriculum they are exposed to, the assess-
ment process must be designed to answer a
number of additional questions, including:

5. Has the curriculum been designed in
such a way that it allows students to
achieve the program educational objec-
tives and program outcomes?

6. To what extent are students successful
in each of the courses that make up the
curriculum?

The answer to question 6 is of particular im-
portance when it comes to program im-
provement. After all, changes to the cur-
riculum are the most straightforward meas-
ures that a program can use to effect pro-
gram improvements.

Once designed, a curriculum will either allow
students to achieve program outcomes, or
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not, and therefore does not have to be revis-
ited as often as the other questions in our
list. However, the question must be revis-
ited whenever a department is considering a
change to its curriculum, or in response to a
problem identified through one of the as-
sessment instruments used to answer the
other questions in our list (1-6 above).

In order to answer question 5, the Depart-
ment has developed and is maintaining a
courses to program outcomes matrix, indi-
cating which courses contribute to which
course outcomes. The construction of this
matrix was made considerably easier be-
cause the Department had agreed on a set
of course learning outcomes for each course,
which are recorded in the course syllabus.
The course outcomes are used to give in-
structors guidance about which material to
cover in a course and to what depth. When
assigned a course, instructors implicitly
agree to attempt to instill the course out-
comes in students enrolled in the course.

In order to systematically gather data rele-
vant to the other questions above, the De-
partment has devised a number of assess-
ment instruments:

e Graduate questionnaire: administered to
graduates one year after graduation and
every two years thereafter. This tool is
used to gather data relevant to ques-
tions 1 through 4.

e Employer questionnaire: administered to
employers shortly after administration of
the graduate questionnaire. Employee
questionnaires are administered only if
the Department has received permission
to do so from the graduate and are used
to gather data relevant to questions 1
through 4.

Student questionnaires: administered to
graduating students. This tool is used to
gather data relevant to questions 3 and
4,

e Course assessment instruments. Course
assessment instruments are used to col-
lect data relevant to question 6. While
the administration of the first three in-
struments falls primarily with the de-
partment chair, responsibility for the
administration of the course assessment
instruments lies with the course instruc-
tor. Course instructors are requested to
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complete the forms and send the com-
pleted forms to the Department Chair,
together with the course syllabus and
whatever assessments they used (mid-
term exams, final exams, projects, etc).
Filing of the relevant material is done by
the departmental secretary. Data analy-
sis is done by the Department Assess-
ment Committee.

The focus of this paper is on the course as-
sessment instrument.

5. EXAMPLES OF COURSE LEVEL AS-
SESSMENT INSTRUMENTS

In order for a faculty member to determine
the extent to which students are successful
in the course (question 6 above), they must:

1. Map the content/assessments in their
course to the outcomes set forth in the
course syllabus;

2. Collect data on those assessments (ex-
ams, quizzes, projects, assignments,
etc.);

3. Analyze the data to evaluate the degree
to which students are successful in
achieving the outcomes;

4, Perform a self-assessment of the results
and propose actions to be taken if re-
quired.

The results of items 1 - 4 above are pre-
sented at the end of the semester for each
course in a course level assessment docu-
ment. We expand on each of the items
above and provide examples of the contents
of the course level assessment document for
three courses taught in the IT department at
Georgia Southern University in the following
sections. The courses are:

e IT 4235 - Problems in Web Applications,
a senior-level course

e IT 3234 - Software Acquisition, Integra-
tion & Implementation, a junior-level
course

e IT 1130 - Introduction to IT, a freshman
introductory course

6. MAPPING COURSE ASSESSMENTS TO
OUTCOMES AND COLLECTING DATA

In order for a faculty member to determine
the extent to which the curriculum was de-
livered as designed they must map course
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outcomes to the assessments they give in
class and collect data in the form of grades
which indicate student performance for each
outcome. Often, the mapping of outcomes
to assessments is the most time-consuming
task in preparing the course level assess-
ment document. The instructor is responsi-
ble for creating the map, which essentially
involves two decisions. The first decision
concerns the level of granularity. Outcomes
can be mapped to assessments at the level
of a quiz, project, or assignment, or may be
mapped at the level of quiz items or ques-
tions or piece of a project or assignment.
Assessment items might be mapped to mul-
tiple outcomes as well. The second decision
concerns the number of assessment items
for which data is collected. For example, if a
faculty member uses several multiple-choice
questions on an exam that correspond to
multiple course outcomes it can be quite
tedious to track which questions map to
which outcomes and to keep separate
grades for each outcome for each student.

Data does not necessarily have to be col-
lected and analyzed on all assessment items.
For example, Table 1 in Appendix A reflects
a mapping of the learning outcomes to some
labs, projects and two exams. The values
indicate the percent of students achieving an
objective with a 70% or higher. While the
mapping is not at a very low level of granu-
larity, it does require the faculty member to
consider the course-level learning outcomes,
note student performance, and ultimately
perform some analysis to address potential
issues, covered later.

Achievement is measured by the % of stu-
dents achieving at least 70% on the lab, as-
signment, or exam.

Richer data might be available through col-
lection of data at a more granular level. This
comes at a cost of time to faculty in collect-
ing the data. In many cases, it is easier for a
faculty member to plan and structure their
course in such a way that the assessments
map easily to the outcomes.

Tables 2 & 3 in Appendix A provide examples
of how two courses in the IT department
mapped assessments to course outcomes.
In addition, Tables 1 & 2 in Appendix A pro-
vide information about the percent of stu-
dents that achieved each of the course out-
comes based on their grades on the assess-
ments for that outcome. The “% Achieve-
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ment” column will be discussed in more de-
tail in the next section.

The strategies employed in each course were
different. In IT 3234 (Table 2 Appendix A)
the assessments consisted of midterm and
final exams with essay questions, an indi-
vidual case study, several group projects
and in-class participation. As the exams
were essay based, there were very few
questions, making it quite simple for the
faculty member teaching the course to re-
cord student grades for each question. The
faculty member could then use these indi-
vidual grades along with the grades on the
projects, case study and participation to use
in the data analysis and self-assessment
discussed in the following section.

In IT 1130 (Table 3 Appendix A) the as-
sessments consisted of four assignments, a
midterm exam (consisting of multiple-choice,
true-false, short answer questions and an
Excel exercise) and a final exam (consisting
of multiple-choice, true-false, short answer
questions and an SQL query writing exer-
cise). Prior to authoring the course-
assessment document, the exams did not
map easily to the course outcomes. The
faculty member teaching the course re-
aligned the content of the course to better
map to the outcomes. In the event that an
exam corresponded to multiple outcomes,
which is the case with the final exam as it is
cumulative, the faculty member placed the
questions in sections in order to align with
individual outcomes and then recorded
grades for students for each section. The
faculty member only needs to know which
questions correspond to which outcome. For
example, questions 1 - 50 might correspond
to outcome 1la and questions 51 — 100 might
correspond to outcome 1le. The faculty
member then records two separate grades,
one for outcome 1a and one for le.

7. ANALYZING THE DATA AND PER-
FORMING SELF-ASSESSMENT

To determine the extent to which students
are successful in the course the student
grades collected for assessments that corre-
spond to each of the outcomes need to be
analyzed. The faculty member must also
decide whether the student performance for
each outcome is acceptable and if not, what
to do to improve performance.
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For each course taught in the IT department,
each instructor computes the percent of stu-
dents that receive a passing grade (70% or
above) for each assessment. We call this
the “achievement rate”. As long as this rate
is sufficiently high, i.e. above 70%, the in-
structor knows that students are successfully
achieving the outcomes set forth in the
course. In any case where this number is
not sufficiently high, the instructor would
add a section in the course assessment
document providing an explanation for why
the number was deficient or what the in-
structor might do to remedy the situation.
This is how the instructor performs self-
assessment.

For example, for outcome 2b in the IT 1130
course (Table 2 Appendix A), the success
rate of writing SQL queries on the final exam
was low. The instructor might provide either
of the following explanations:

e I had a small number of students and
this is the first semester for which this
number was low. Due to low sample
size, I won't make an immediate change.
I will pay close attention to this in the
next semester and, if the trend contin-
ues, I will make a change to the delivery
of the course.

I will devote an extra period to covering
SQL and I will add a quiz on the material
so that the students have a chance to
practice prior to the final exam.

Monitoring the achievement rate allows an
instructor to monitor his/her performance at
the end of the semester, identify problem
areas and continually improve the course.
Once this process is in place it is easy for an
instructor to set his/her own goals regarding
an acceptable rate of achievement for stu-
dents.

8. CONCLUSION

One of the problems that departments often
face when implementing a detailed assess-
ment process is reluctance on the part of the
faculty to take on more work. While some of
the data that has to be gathered as part of a
complete assessment process can be gath-
ered by administrators, it is hard to see how
detailed course level assessments can be
conducted without direct faculty involvement.
It is therefore beneficial to design a course
level assessment process aimed at measur-
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ing student achievement in the courses that
make up the curriculum that involves mini-
mum additional work on the part of the
course instructor. This paper shows how
one can use assessments already required to
measure individual student performance to
also measure the effectiveness of the course
overall. It simply involves asking instructors
to map some course assessment instru-
ments to explicitly formulated course out-
comes and using summary data on those
assessments to determine how well students
as a group have performed on this course.
Since a good student assessment strategy
requires one to set assessments based on
the course outcomes anyway, the additional
burden on faculty is minimal.

The course assessment process described
here is done using summary data. We cur-
rently collect data on the performance of the
students as a whole, rather than on the per-
formance of individual students. It would
obviously be preferable if we could deter-
mine, for each individual student, to what
extent he or she has achieved each course
outcome. Indeed, some accreditation agen-
cies require this type of data collection.
While this data is available in the spread-
sheets, etc., faculty use to track student
grades in a course, reporting this data is far
more tedious than the reporting of the
summary data that we currently have in
place. However, many of the difficulties in-
volved in reporting individual student
achievement can be alleviated through the
implementation of a well-designed course
level assessment information system. The
Department has implemented an assess-
ment information system that allows it to
automatically gather data from the various
assessment instruments described in this
paper (Gowan et al, 2006), and it is cur-
rently working on expanding this system to
allow for the easy collection of data on indi-
vidual student performance in each course.
We hope to be able to report on this in the
near future.
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APPENDIX A

Table 1: Mapping of assessments to outcomes for IT 4235

Course Outcome Coverage Assessment % Achievement
Discuss the problems and | Lecture Lab 1 100
challenges of designing,
implementing, delivering, Labs Lab 2 71
and supporting a major | Individual Project | Lab 10 86
web-based application .
Midterm Exam 86
Exam 2 43
Individual Project 93

Demonstrate an under- | Lecture Class participation

standing of the factors that Lab

affect international use of | ~2°°

information technology, in-

cluding technology support,

data ownership and trans-

fer, and personnel concerns

Recognize the challenges | Lecture Exam 2 43

(technical, managerial and

organizational) of change

management

Demonstrate an  under- | Lecture Lab 7 93

standing of how to identify

and evaluate new technolo- Labs Lab 9 43

gies and approaches Midterm Exam 86
Exam 2 43
Group Project 93
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Table 2: Mapping of assessments to outcomes for IT 3234

Course Outcome Coverage Assessment %0 Achievement
Critically compare the advan- | Lectures Mid-term q. 1 82
tages and drawbacks of pur- .
chasing software with the ad- Final q 2 80
vantages and drawbacks of
developing solutions from
scratch;

Demonstrate an understand- | Lectures Mid-term g. 2 78
ing of the problems and chal- . -
lenges of acquiring, integrat- Case Studies Mid-term q. 3 57
ing and implementing a soft- | Group project 1 Final g 2 80
ware package; .
Project 1 100
Class participation
In-depth case 100
Identify alternative packages | Lectures Project 2 100
that would satisfy an organi- G ot 2
zation's needs; roup projec
Recommend one of the pack- | Lectures Final g 1 86
ages identified and justify .
their recommendation; Final q 3 60
Identify, analyze and resolve | Lectures Final q 4, 80
integration and implementa- . .
tion issues; Case studies Final g. 5 48
Group project 3 Class participation
Project 3 94
In-depth case 100
Recognize the challenges | Lectures Class participation
(technical, managerial and . .
organizational) of managing Case studies Project 3 24
the change that an organiza- | Group project 3 In-depth case 100
tion faces when it implements
a new IT application;
Recommend approaches to | Lectures Class participation
overcome these challenges. Case studies Project 3 94
Group project 3 In-depth case 100
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Table 3: Mapping of assessments to outcomes for IT 1130

Course Outcome Coverage Assessment % Achievement

1. Demonstrate a basic under- | Lecture
standing of the field of IT, in-
cluding the ability to:
la. Define the term "Informa- | Lecture Midterm (MCQ) 95
tion Technology";

Final (MCQ) 100
1b. Explain the specializations | Lecture None N/A
within the BS IT degree;
1c. Recognize the disciplines | Lecture Assignment 5 100
that have contributed to the Guest K
emergence of IT, namely . ueslépgacsers
Computer Science, Information rom
Systems, and Computer Engi-
neering;
1d. Understand the difference | Lecture Assignment 3 100
between CS, IS, and IT.

Guest speakers
from IS & CS

le. Identify areas in which IT | Lecture Assighment 4 100
has significantly impacted indi-
viduals, organizations and/or
societies, including ethical, Final (MCQ) 80
legal and policy issues.
2. Demonstrate an under- | Lab Assighment 1 90
standing of basic information
technology software applica-
tions including the ability to: Midterm (Excel 90

Activity)
2a. Using a given specification, | Lecture/Lab Assignment 2 70
create a simple database;
2b. Use SQL for simple queries | Lecture/Lab Assignment 2 95
using the Access database
management system.

Final (SQL Que- 60

ries)
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