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A Fuzzy Multi-Criteria Decision Model

for the Assessment of Projects in Information Systems
Ron Chi-Wai Kwok and Jian Ma
City University of Hong Kong
Introduction

Recent studies (Biggs 1989 and Biggs 1992) conducted in several tertiary institutions in Asia show that
Asian students are committed to a low level, rote-biased (or surface) approach to learning. The students see
the university education as a means to get a degree and to obtain a desirable job based on their extrinsic
motivation. They have a tendency to minimise their efforts for avoiding failure. The strategy appropriate to
meeting that intention is to limit the target to those essentials that may be reproduced through rote learning.

Assessment of students' learning is a crucial factor that will influence students' approaches to learning.
Assessment methods have a strong effect on students' approaches to learning (Elton & Laurillard 1979).
Current education research focus on the relationships between different assessment methods and students'
approaches to learning (Tompkins & McGraw 1988, Biggs 1992, Ma 1994a, Ma 1994b, Imrie 1995 and
Biggs 1996).

This paper proposes the use of a new assessment method for assessing the outcomes of students' projects as
well as the development and application of a Group Support System (GSS) for supporting the assessment
method. In order to provide students with a set of fair and non-threatening assessment requirements, a
fuzzy multi-criteria decision model is proposed for the selection of assessment criteria for assessing the
project. The GSS creates an electronic environment for lecturers and students to describe their subjective
selection of the assessment criteria and the weightings of criteria. The proposed assessment method has
been tested in assessing the learning outcomes of students' projects in the Department of Information
Systems at the City University of Hong Kong.

The Assessment Method

The new assessment method focuses on group decision making between students and lecturers through
electronic meetings. A Group Support System (GSS) is used to assist the processes for discussing,
negotiating, formulating, re-negotiating and revising assessment criteria among students and lecturers.
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The conceptual model of the new assessment method is shown in Fig. 1. The tasks can be carried out in the
following eight stages:



Stage 1: The lecturers design and draft the list of assessment criteria based on the project objectives, the
available resources and the assessment guideline and policy of the institution.

Stage 2: Students and lecturers discuss and negotiate, based on their perception of the assessment
requirements, the content of the proposed assessment criteria using the GSS.

Stage 3: The lecturers then filter the generated opinions and prepare a vote for students and lecturers to
select the assessment criteria for the project using the GSS.

Stage 4: Students and lecturers select and rate the assessment criteria with respect to the objectives of the
project.

Stage 5: The lecturers then process the result of the vote and formulate the final set of assessment criteria
using the GSS.

The final set of the assessment criteria will be announced and the students are allowed to enter their
opinions on the results. Using the Delphi method, students and lecturers will then re-vote until most of the
group is satisfied with the results, but the final decision is subject to the professional judgement of the
lecturers.

Stage 6: Students and lecturers can express their opinion using the GSS on the agreed assessment criteria
throughout the duration of the course. The list of the agreed assessment criteria is subject to change if
necessary. Students and lecturers can request revision of the assessment.

Stage 7: Lecturers will assess the students' learning outcomes according to the agreed assessment criteria all
over the course so that students get continuous feedback from the lecturers, and also students express their
opinions on lecturers' comment on their performance.

Stage 8: Students also have the opportunity to self-assess on their own performance and to peer-assess on
other students.

Students can input their comment on the performance of their own and of other students. In this way, the
lecturers can understand more about how students see themselves, other students and the learning
environment so that they can adjust their teaching methods and content, and the learning environment
accordingly.

The Fuzzy Criteria Decision Model

In order to improve the efficiency and effectiveness of the new assessment method, a GSS is designed to
support the selection process of the assessment criteria. A GSS is an interactive computer-based system that
facilitates the solution of unstructured problems by a group of decision makers. It is an information
technology based environment that supports group meetings, which may be distributed geographically and
temporally (Turban 1995). A model of GSS is shown in Figure 2. These components are arranged to
support the process of making a decision. The software component of a GSS includes a special decision
model base for improvements of the decision making process, a database and an easy-to-use & flexible user
interface.

The process of selecting assessment criteria for assessing the students' projects with respect to project's
objectives is difficult and time consuming to have the assessment criteria agreed and satisfied by a number
of students and lecturers. In order to smoothen the selection process and formulate a set of fair and non-
threatening assessment requirements, a fuzzy multi-criteria decision model (Chang & Chen 1994, Grabisch
1995) can be used for assessment criteria selection.
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Figure 2: A Model of G332 (Tuthan 1995

The fuzzy multi-criteria decision model includes:

m alternatives of assessment criteria (A1, A2, ..., Am)

k decision criteria - objectives of the project

(C1,C2,.., Ck)

n decision makers (D1, D2, ..., Dn)

Ritj the rating assigned to alternative Ai under decision criterion Ct by decision maker Dj.
Wtj the weight given to Ct by decision maker Dj.

Fi the final fuzzy score of alternative Ai

Foamdber of Trore s cdkore
B

where Fi = Ritj * Wtj

The final scores Fi, (i=1, 2,..., m) are ranked to obtain the appropriate alternatives of assessment criteria for
the assessment of the project.

For the implementation of the fuzzy multi-criteria decision model, a database schema has been designed as
follows:

PERSON(PID, Name);



LECTURER(PID, Appointment, Duty);
STUDENT(PID, Contribution, LearnAppr);
PROJECT(Proj-No, Total-Mark);

ASSIGN(PID, Proj-No);

ASSESSMT CRITERIA(ANo, AssessCriteriaName);
DECISION CRITERIA(CNOo, DecisionCriteriaName);
RATING(ANo, CNo, PID, Rating-Score);
WEIGHT(CNo, PID, CNo-Weight);

Figure 3: A database schema for the decision model

The database schema is used to store necessary data for processing decision while the user interface is to
allow the group to perform a joint function such as information entry, voting, or ranking alternatives
through electronic meetings (Gray, Mandviwalla, Olfman & Satzinger 1993). To the user, the system is the
interface. One example of the public screens of the proposed GSS is shown in Fig. 4.
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Figure 4: A screen for selecting the assessment criteria

Finally, the goal of the fuzzy multi-criteria decision model, embedded in the GSS, is to aggregate the
decision makers' subjective selection of the alternatives of assessment criteria. The agreed assessment
criteria are then used to evaluate students' learning outcomes towards the objectives of the project. The
proposed GSS improves the productivity and effectiveness of electronic decision making meetings, either
by speeding up the decision making process or by improving the quality of the resulting assessment criteria.
This is accomplished by providing support to the exchange of ideas, opinions, and preferences within the

group.
Summary & Further Work

This paper proposes a new assessment method for the assessment of projects in Information Systems. It
also suggests a fuzzy multi-criteria decision model for selecting assessment criteria. The concept of fuzzy
sets is used in this paper because it can easily be used to describe the subjective selection of assessment
criteria and the weightings of criteria. However the relative importance of every decision maker is not



considered in this paper. New methods of multi-criteria decision making need to be investigated to support
the selection of assessment criteria and the weights of criteria from decision makers of different
importance.

Although the assessment method in this paper is primarily designed to run on the university campus-wide
computer network, it can be installed on Internet so that more stakeholders of the assessment policy in
higher education, such as parents and future employers etc., can contribute their ideas in the assessment
criteria decision processes. The assessment method can be applied for courses running on full-time, part-
time or distance learning basis, at educational institutions or business organisations.
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