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Abstract

One of the key preparations for engineering accreditation is measurements and evaluation of various activities in
educational environment and its documentation to record evidences which can be used to prove those activities are
operational and effective to meet the accreditation criteria. It is not easy to obtain the measures about the activities
such as the student observation and achievement of educational objectives because many of them have qualitative
characteristics. Then we need systematic ways to measure it while considering the measurement purpose and how
to measure and why do it. In this paper, GQM(Goal-Question-Metric) method as a measurement framework is in-
troduced to measure the educational activities for accreditation and case study is provided to represent this method
was effective.

Introduction

Measurement is necessary to characterize the current status of an educational activities and its objective can be
used to evaluate and improve of all aspects of those activities. Once the current status of those activities have been
identified and described quantitatively, an evaluation through measurement can be performed to make changes for
improvement.

The measures for easy quantification can be the test score of subjects or Grade Point Average, however the activi-
ties for accreditation such as the achievement assessment of educational objectives and observation of students are
difficult to collect and quantify those ones. In case of measuring activities which have qualitative characteristics[9],
we need to think of the measurement purpose and the reasons why we perform this measurement. This consideration
may contribute to avoid putting overload to the faculty to acquire the redundant and excessive measurement data.
Then, it is necessary to establish measurement framework to decide what and how data can be collected and why do
it for engineering accreditation.

The Accreditation Board for Engineering Education of Korea (ABEEK) accreditation criteria[ 1] demand strict terms
what is required for a program to be accredited. The rigid nature of this system was a source of frustrations to engi-
neering faculty and administrators and the issues of “bean counting”. ABEEK engineering criteria not only requires
a systematic and effective management of operational data including evaluation in an engineering program, but also
to develop measures and evidence that indicate the degree to which each of engineering criterion is met.

In order to cope with the issues described above, we need a systematic approach adequate for evaluation and im-
provement based on effective measurement. In this paper, GQM(Goal-Question-Metric) approach as a measurement
framework is introduced to measure educational activities for accreditation.

An overview of GQM approach

The GQM approach[2,3,4,5,6,7] was developed in response to the need for a goal-oriented approach that would
support the measurement of processes and products in the software engineering domain. The GQM supports a top-
down approach to defining the goals behind measuring software processes and products, and using these goals to
decide precisely what to measure, namely choosing metrics. GQM emphasizes the need to (1) establish an explicit



measurement goal that is specific to the process activity or product characteristics that is to be assessed, (2) define a
set of questions that must be answered in order to achieve the goal, and (3) identify well-formulated metrics that help
to answer the questions[8]. This GQM structure is represented in Figure 1.

Fig. 1 Goal-Question-Metric structure
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The process of setting goals and refining them into quantifiable questions is complex and requires experience. The
template for a GQM goal has been developed to indicate the required contents of the GQM goal and to support the
goal-setting activity.

The template identifies five major aspects, namely the object, purpose, quality focus, viewpoint and environment.
First, the object aspect expresses the primary target of the study which is process or product that will be analyzed.
Second, the purpose aspect expresses how object will be analyzed. Will it be analyzed for the purpose of understand-
ing and characterization? Will it be compared with some other objects? Third, the quality focus aspect expresses the
particular property of the object that will be analyzed in the course of study, such as cost, reliability, etc.

Fourth, the viewpoint aspect expresses information about the group of people that will see and interpret the data. By
stating clearly the group to which the analyzed data will be released, issues of confidentiality can addressed before
any data are collected. Finally, the environment aspect expresses the context in which study will be performed and is
used to make influencing factors explicit. An example of the goal constructed using this template might be:
Analyze the testing process (object) for the purpose of improvement (purpose) with respect to reliability (quality
focus) from the viewpoint of the developer (viewpoint) in the context of Project Y (environment).

Application of GQM approach

To apply GQM approach to measure educational activities for accreditation, the following steps are needed.

Step 1) Develop data user goals and associated measurement goals. This approach starts by capturing the goals of
the user group and using the goal template. Using this template, each goal is described. The example of goal template
for increasing the efficiency of student consultation in the accreditation program is represented as follows. Analyze
the student consultation process (object) for the purpose of improvement (purpose) with respect to consultation
efficiency and satisfaction (quality focus) from the viewpoint of the program committee (viewpoint) in the context
of an engineering program (environment).

Step 2) Generate meaningful questions that define those goals as completely as possible in a quantifiable way. The
example of derived questions is represented as follows.

- Q1: Do students think the accreditation is necessary?

- Q2: How many students are consulted on a regular basis?



- Q3: How much time is spent for a single student consultation?
- Q4: Does the consultation cover all the aspects of educational activities?
- Q5: Is the teachers well educated in consultation techniques?

Step 3) Once the questions have been developed, Specify the metrics needed to be collected to answer those ques-
tions. The example of the metrics is represented as follows.

- M1: Subjective assessment by teachers.

- M2: Average number of consulted students in one semester

- M3: Average consultation time per a student

- M4: Questionnaire answered by students.

- M5: Number of teacher participation in consultation seminars or workshops.

Step 4) Develop mechanisms for data collection.

As methods used for collecting data, questionnaires, surveys, checklists, interviews, documentation review, focus
groups etc. can be used.

Step 5) Collect and analyze the data to provide feedback to accreditation activities for corrective action and make rec-
ommendations for future improvements. In this step, the indicators which are measure or combination of measures

that provides insight accreditation activities is derived.

We applied GQM approach to measure educational activities for accreditation and the results are represented in Table
1 and Table 2.

Table 1: GQM for measuring the extent of student participation in the accreditation program

Goal Questions Questions
To improve the What is the current level of understanding for the engineer- Questionnaire answered by
extent of student ing accreditation? students.

participation in

o What is the extent of student participation in the seminar or | Number of participation in semi-
the accreditation

workshops for the engineering accreditation? nars or workshops.
program . . .
Is communications carried out between teachers and students | Subjective assessment by teach-
about the engineering accreditation? ers.
Do students think the accreditation is necessary for finding % of students identified during
jobs or going up to a school of higher grade? interview.
Table 2: GQM for measuring the efficiency of student consultation
Goal Questions Questions
To improve in the Do students think the accreditation is necessary? Subjective assessment by teach-
efficiency of stu- ers.
dent consultation How many students are consulted on a regular basis? Average number of consulted

students in one semester.

How much time is spent for a single student consultation? Average consultation time per a
student.
Does the consultation cover all the aspects of educational Questionnaire answered by
activities? students.
Is the teachers well educated in consultation techniques? Number of participation in con-

sultation seminars or workshops

Conclusions



The ABEEK accreditation criteria request strict terms what is required for a program to be accredited. The rigidity
of this system was a source of frustrations to engineering faculty and administrators. This also bring forth the issues
of “bean counting” which means the collection of excessive data not necessary for demonstrating the educational
activities for accreditation are well performed. ABEEK engineering criteria not only requires a systematic and effec-
tive management of operational data including evaluation in an engineering program, but also to develop measures
and evidence that indicate the degree to which each of engineering criterion is met.

In order to cope with the issues described above, we introduced GQM approach as a measurement framework and
applied this systematic approach to know the measurement purpose and how to measure and why do it. This ap-
proach was effective for focusing on the essence of measurement and for avoiding extra workload of faculty doing
the measurement of redundant and excessive data.
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