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Abstract
One of the most critical activities that the PhD. Student maybe faced is selecting supervisor for her dissertation. Most
often these decisions are in the form of a selection problem from a finite number of choices. The selection is based on a
set of criteria, such as professors’ reputation, knowledge, and matching of interests among others. However, the
application of these criteria in selecting a supervisor is often done in an unplanned manner, which can become one of the
reasons for regret, lack of motivation, and poor quality of research output.
The need for having a supervisor who fits well with the students’ preferences can hardly be overemphasized. The basic
assumptions in this study, is that the criterions have relationships with each others. So the AHP method could not be a
good way for evaluating the problem.
The paper aims to demonstrate the use of analytical network process (ANP) in the selection of a thesis supervisor. A
survey of doctoral students is conducted to obtain a list of criteria that are significant for selection of a research guide
and then modeled as an ANP problem. A survey of junior and senior doctoral students in Tehran University is also
conducted to ascertain the relative weights of the criteria elements to demonstrate the application of the proposed
method.
Keywords: Thesis supervisor, Doctoral dissertation, Analytical network process, Doctoral students, Multiple criteria
1. Introduction
Selection process of Doctoral Supervisor is one of the most important factors influence on successful completion of
educations course. Guidance of academic supervisor is a major determiner of quality in a doctoral dissertation and in this
reason this is deserve for pay attention. Unfortunately as Armstrong, Allison & Hayes (2004) argue, this case still
seriously overlook by researchers.
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Several problems, such as poor completion rates of research degrees (Burnett, 1999) and delayed completion of thesis
(Garcia, Malot, & Brethower, 1988), have been found in work related to thesis in postgraduate and higher levels of
education.
For example, Rudd (1985) found that in UK 40% to 50% of post graduate students failed to complete their dissertation
in social sciences. The quality of supervision has been often indicated as the main reason for these problems (Dillon &
Malott, 1981; Zoia, 1981). Students have expressed dissatisfaction with the process of supervision (Hockey, 1991) with
reasons for dissatisfaction, which include poor direction and structure (Acker, Hill, & Black, 1991), allocation to a
supervisor with interests not matching with those of the student, and insufficient guidance and time scaling (Eggleston &
Delamont, 1983; Wright and Lodwick, 1989). Such dissatisfaction rates have been found to be higher in the domain of
social sciences than in natural sciences (Young, Fogarty & McRea, 1987).
In a study of the research supervision process for postgraduate students, Eggleston and Delamont (1983), found that the
matching of student to supervisor for effective relationships is crucially important. The question that arises is how can
this match between student and supervisor be made? In a doctoral level program, the student chooses a supervisor and
has to develop a relationship with this individual.
This relationship is different in many ways from the relationships that students have had with the lecturers who delivered
most of the courses. For example, research students do need guidance, but they also need to develop sufficient autonomy
and freedom to design and execute their own projects (Cornwall, Schmithals, & Jaques, 1977; Harding, 1973). Clearly,
there are several qualities that a student expects to see in her research supervisor, all of which may or may not be of
equal significance to the student(Ray, 2007). Consequently, the process of selection of the supervisor becomes one of the
critical factors in determining the degree of fit between the student and her supervisor.
2. Methodology of Research
This study was conducted in two phases. The first phase may be described as the formulation phase where the basic
selection problem was formulated as a multi criteria decision making problem. The second phase was the demonstration
phase where the formulated problem was actually applied on a set of participants in the study to come out with
conclusions for the larger audience of future research students. The questionnaire resulted an initial list of 20 items. After
the list shortened to 12 elements that serve as the criteria for selection.
In the second phase, for each faculty sample, two groups of five students were randomly selected for a questionnaire
survey. One group consisted of students we refer them as "junior students" which had not yet selected their supervisor,
and the other group which we name them "senior students" which had already selected their supervisor
The questionnaire was included the pair wise comparisons of elements identified in first phase. Naturally, senior students
were asked to rate the pairs based on what they considered in selection of their supervisors, and junior students were
asked to rate them on basis of what they feel is important to them in such selection. The AHP formulation for both these
groups was used and differences between two groups in each faculty separately noted. The finding has offered in Section
of Results.
3. Supervisor Selection Criteria
Some of the criteria students imply are according to literature review, such as "can take a stand", or "Freedom to work".
But a detailed set that students consciously use in selecting a supervisor is rarely documented. The faculties' students had
a kind of convergence in their factors, so that most of criteria were the same, but in different words. Table 1 presents
the final set of 12 factors after refine the words and enacting the proper name for them and offering the operational
definition set for them.
<Table 1 about here>
Most often supervisor selection happens based on input from senior doctoral students and one’s own understanding of
various strengths of the faculty members. The academy of management’s doctoral students’ liaison committee mentions
three key elements to be considered when selecting a dissertation committee: expertise and interest in the topic pursued
by the student, contacts with academic and other organizations where one wishes to end up working post dissertation,
and good interrelationship between committee members. At a broad level, these elements do cover a majority of the
concerns in supervisor selection and most doctoral students do consider them while selecting a thesis supervisor,
however a detailed set that students consciously use in selecting a supervisor is rarely documented. To obtain
comprehensive selection criteria, the doctoral students at the authors’ institute were asked to list all issues they would
consider or recommend one should consider before selecting a thesis supervisor. Table 1 presents the final set of 12 key
elements after suitably rewording some of the elements and dropping some that conveyed the same meaning.
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4. Analytical Network Process (ANP)
Analytic hierarchy process (AHP) is one of the widely used approaches to handle such a multicriteria decision-making
problem. However, a significant limitation of AHP is the assumption of independency among various criteria of
decision-making. Analytic network process (ANP), on the other hand, captures interdependencies among the decision
attributes and allows a more systematic analysis. It also allows inclusion of all the relevant criteria (tangible or
intangible, objective or subjective, etc.) that have some bearing in arriving at the best decision (Saaty,1996).
Contrary to AHP, ANP provides a more generalized model in decision-making without making assumptions about the
independency of the higher-level elements from lower-level elements and also of the elements within a level. Despite all
these merits, the applications of ANP are not very common in a decision-making problem. However, in recent years,
there has been an increase in the use of ANP in multi-criteria decision-making problems(Sanjay Jharkhariaa, Ravi
Shankar,2007).
The steps to run the ANP is coming as below (Chung et al, 2006):
Step 1: Model construction and problem structuring: the problem should be stated clearly and decomposed into rational
system like network. The structure can be obtained by the opinion of decision makers through brainstorming or other
appropriate methods.
Step 2: Pairwise comparisons matrices and priority vectors: In ANP, like AHP, decision elements at each component are
compared Pairwised with respect to their importance towards their control criterion, and the components themselves are
also compared pairwise with respect to their contribution to the goal. Decision makers are asked to respond to a series of
pairewise comparisons where two elements or two components at a time will be compared in terms of how they
contribute to their particular upper level criterion(Meade and Sarkis, 1999). The relative values are determined with
Saaty's 1-9 scale (Table 1), where a score of 1 represents equal importance between the two elements and a score 9
indicates the extreme importance of one element (row component in the matrix) compared to the other one (column
component in the matrix) (Meade and Sarkis, 1999).
<Table 2 about here>
Like AHP, pairewise comparison in ANP is made in the framework of a matrix, and a local priority vector can be derived
as an estimate of relative importance associated with the elements (or components) being compared by solving the
following equation:
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(1)

Where A is the matrix of pairewise comparison, w is the eigenvector, max is the largest eigen value of A.
Step 3: Supermatrix formatioan: the supermatrix concept is similar to the Markov chain process (Saaty, 1996). To obtain
global priorities in a system with interdependent influences, the local priority vectors are entered in the appropriate
columns of a matrix. As result, a supermatrix is actually a partitioned matrix, where each matrix segment represent a
relationship between two nodes (components or clusters) in a system (Meade and Sarkis,1999). Let the components of a
decision systems be C k , k=1,2,…,n, and each component k has m k elements, denoted by e k 1 , e k 2 ,…, e k m k . The local
priority vectors obtained in step 2 are grouped and located in appropriate positions in a supermatrix based on the flow of
influence from a component to another component, or from a component to itself as in the loop. A standard form of a
supermatrix is as in below:
As an example, the super matrix representation of a hierarchy with three levels as shown in figure 2 (a), is follows (Saaty,
1996).
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w
w 21
where
is a vector that represent the impact of the goal on the criteria, 32 is a matrix that represent the impact
of criteria on each of the alternatives, I is the identity matrix, and entries of zeros corresponding to those elements that
have no influence.
For the above example, if the criteria are interrelated among themselves, the hierarchy is replaced by a network as
shown in Figure 2(b). the entry of W n given by w 22 would indicate the interdependency, and the supermatrix would be
(Saaty, 1996).
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5. Research Formulation Structure
The purpose of this empirical study is to investigate the problem of supervisor selection. First, we got an unweighted
super matrix (figure5). With measure relation between every cluster in goal (supervisor selection) we got a weighted
super matrix (figure6). In figure6 Social Network for conduct the research (.247) of communicative factor, Commitment
(.085) and Convergence of Political Tendency (.083) of personal factor and Knowledge (.252) of scientific factor are
critical value for supervisor selection.
As we could see in figure 3 the goal of problem is the selection of supervisor. Three levels exist in hierarchy. In the first
level the goal is put; in the second level factors are seen and the third level is the alternative. In this case, for the sake of
illustration, the student is considering only two faculty members as potential supervisors. This level can have as many
alternatives as one wishes without the need to modify the process of obtaining the preference weights. The decision is
made according to relative importance of elements for the student and the degree of fulfillment of the elements by each
of the professors. In this case study, for solving the problem we use Super Decisions software.
The professor with highest total rating, which is obtained through a synthesis process, is the one to be selected. In
figure 4 the best alternative is selected and it is supervisor A.
After getting weighted super matrix, limiting super matrix (figure7) is produced by limiting result of weighted matrix. In
figure7, priorities of goal are found.
6. Conclusion
For a good academic activity, especially thesis writing, a good supervisor could bring a fresh and new idea in the mind
of student. It is therefore important that the decision be made in as informed a manner as possible. In this paper a
decision making model based on the ANP technique has been illustrated
for the selection of the most suitable professor for the role of thesis supervisor. Despite AHP, ANP ic considering the
relations between criterions of model and could bring a better result than other MCDM technique.
In this paper we have illustrated the critical factors effecting on students selecting the supervisor. Figure6 Social
Network for conduct the research (.247) of communicative factor, Commitment(.085) and Convergence of Political
Tendency(.083) of personal factor and Knowledge(.252) of scientific factor are critical value for supervisor selection. It
is hoped that the doctoral students can use this approach to validate their own tentative choice and be more confident
about the decisions they have made or will make with regard to selecting their thesis supervisor.
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Table 1. Key elements considered in supervisor selection Element Description
Factor

Description

Being Free

1

Supervisor have enough free time to scrutiny and
guidance.

Convergence of Political

2

Tendency

Supervisors have not political reputation, so that the
student being judged under such political tendency.

Scientific Reputation

3

Reputation of Supervisor in related field among
scientific society (some part of this criteria measure by
self-cognition and some part by lectures, books, in press)

Personal Characteristics

4

Personal interest on characteristics of supervisor and feel
of comfort.

Social Network for conduct

5

the research

The professor has good social network, so that ease the
conduct of dissertation in special places or facilitate
access to special persons.

Social Network for getting

6

job/opportunities

The professor has such a good social network in
professional organizations that help student to get good
job offers or face with special opportunities.

Commitment

7

The commitment supervisor have about quality and on
time completion of dissertation

Convergence of Interests

8

Both professor and student have same interests on the
field, so that both interestingly work on that.

Relationship with other

9

faculty members

Professor has such a good relationship with other
members of faculty which facilitate the process of and
decrease the stringency on these.

Knowledge

10

Real Knowledge about dissertation theme

Can take a stand

11

The extent to which the professor will support the
student in contentious situations, and defend his or her
stand once it has been agreed upon previously

Flexibility

12

Professor be so flexible to let the student conduct the
research according to his/her own perspective and not
forced to run it as the professor's willing.

Table 2. Saaty's 1-9 scales for AHP

68

Definition

Intensity of importance

Equal importance

1

Moderate importance

3

Strong importance

5

Very strong importance

7

Absolute importance

9

Intermediate importance

2, 4, 6, 8
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Figure1. Super matrix

Goal

Goal
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Figure 2. a: Network b: AHP (Chung et. Al., 2006; Momoh and Zhu,2003)
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Figure3. Hierarchical Structure of Analytical Network Process for supervisor selection

Figure4. Alternative Rankings of Supervisor

Figure5. Unweighted super matrix
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Figure 6. Weighted super matrix

Figure7. Limited Super Matrix
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