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ABSTRACT

Nominal Group Technique is a useful tool to solve group decision-making
problems. The technique generates and subsequently prioritizes a large number
of ideas in a group setting. It has the following steps: (i) statement of the
question pertaining to the issue; (ii) silent generation of ideas in writing; (iii)
round-robin recording of ideas; (iv) serial discussion on the ideas; (v) voting
to select the most important ideas, and vi. discussion on the selected ideas. In
the fifth step, the participants need to find out and subsequently rank the five
most important ideas. In the existing framework of the methodology, there is
no guidance to select the best five ideas, rather they (the participants) have to
do it by a holistic approach. By means of two experiments, this research
proposes and substantiates the use of the Analytic Hierarchy Process to guide
the participants to choose and rank the best five ideas. This is expected to give
more rigor to the technique and continue to remain effective in solving group
decision-making problems in diverse areas. The paper has further explored
the issues related to Muslims that can be resolved through the proposed
modified technique.
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1. INTRODUCTION

In today’s highly competitive business world, both national and
multinational companies are increasingly demanding their employees
to find new and better ideas so that jobs are done in better ways. The
most common way to generate ideas is to place the relevant people in a
room and brainstorm. Each mind is filled with ideas that can be valuable
to decision-making and problem-solving. Brainstorming is one way to
access this information, experience, and judgment. The history of
brainstorming dates back to 1954, when Osborn published his seminal
work. With illustrative examples, he explained how brainstorming could
be used to help groups generate ideas. Osborn’s central theme was that
a group can generate more ideas if their members concentrate on
producing whatever ideas that come into their minds while avoiding
evaluation of their own and others’ ideas. However, it is to be
remembered that simply bringing people together does not assure
maximum participation and quality group decisions. Brainstorming
sessions are often more storm than brain. It has been observed that the
sessions are dominated by only a few individuals and they impose their
ideas upon the majority. To overcome the difficulties in this traditional
brainstorming technique, researchers have developed a number of
structured variants of it including the Delphi technique (Linstone and
Turoff, 1977) and the Nominal Group Technique (henceforth called
NGT) (Delbecq etal., 1975). The NGT, which is the major topic of this
paper, has alleviated many of the difficulties present in the traditional
brainstorming technique. Before proceeding further, a brief description
of the NGT is provided.

2. A BRIEF DESCRIPTION OF THE NGT

In business today, it is necessary to stimulate employees to generate
fresh, creative, and productive ideas for the benefit of the organization.
NGT is a management tool that is being increasingly used to generate a
large number of ideas. The technique is helpful in identifying problems,
exploring solutions and establishing priorities for the generated
solutions. It structures group interactions in order to elicit the information
and judgments of individual participants and to promote the
development of a consensus among all group members. The technique
has the following steps:
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a. Enunciation of the statement of the question pertaining to the issue
(the question should be well understood by all and the participants
are expected to be knowledgeable on the issue),

- D o0 o

Silent generation of ideas in writing,

Round-robin recording of ideas,

Serial discussion on the ideas,

Voting to select the most important ideas, and
Discussion and reaching consensus on the selected ideas.

For a successful nominal group session, the following rules should be
observed:

No criticism of any idea during the session,

The more unusual and original the idea, the better,

While generating ideas, quantity not quality is the primary
objective,

Dissecting, modifying and commingling of ideas is desirable,
Anonymity of input,

Defer in-depth evaluation until all the inputs are displayed.

If all the rules and guidelines are followed, then hopefully, a highly
successful session will be conducted. In the following, we list the
advantages of a successful nominal group session:

A large number of ideas are generated,

Separate stages of idea generation and evaluation,

Equal and balanced participation from all the people
participating in the session,

Virtually every meeting is dominated by somebody, but in the
NGT, we find no domination by anybody,

The technique overcomes the ‘bond’ among a group of
participants and it also nullifies somebody’s loyalty to another,
Since the decision is through consensus, there is very little
chance of facing resistance while implementing the decision,
Costs (both time and money) of conducting NG sessions are
quite low,

Quality of selected ideas,

Overall sense of accomplishment.

To conduct a successful NG session having all the foregoing
advantages, the role of the facilitator should not be overlooked. In fact,
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much of the success of the session depends upon the capabilities of the
facilitator. Before the beginning of the session, he/she should clearly
state the problem concerning the issue and briefly explain the various
steps of the NGT. Needless to say, if he/she follows all the previously
stated rules of the NGT, then no one can dominate the session. It is a
good idea to conduct a pilot test of the question before conducting the
actual session. The ideal number of participants in a NG session is 10-
12 and the facilitator should be able to conclude the session within 90
minutes.

3. APPLICATIONS OF THE NGT

Since the development of NGT by Delbecq et al. in 1968, the technique
has been applied to solve a wide variety of problems. A few areas of
applications are: change management (Lane, 1992; and Tribus, 1992),
consumer research (Claxton et al., 1980), education (Debraet al., 1998),
health management (Hofemeister, 1991), information system design
and planning (Couger, 1990; and Lederer and Mendelow, 1986), job
evaluation (Benson, 1991; and Hornsby, 1994), management training
(Taffinder and Viedge, 1987; and Scott and Deadrick, 1982),
organizational development (Mendelow and Liebowitz, 1989),
productivity measurement (Damachi et al., 1984; and Gregerman, 1981),
strategic planning (Sink, 1985), and total quality management (Roth et
al., 1995). In addition to the above, the technique has been applied to
solve various types of social problems (Moore, 1987).

4. PREVIOUS MODIFICATIONS OF THE NGT

Since the introduction of NGT, a number of modifications of the
technique have been proposed. Fox (1989) proposed to use 3 x 5-inch
cards to provide all the ideas by one person at one time instead of
round-robin recording of ideas. Though it ensures anonymity of the
participants, the shortcoming of this proposed modification is that one
cannot get stimulated by other’s ideas. To increase group member
participation, Bartunek and Murninghan (1984) suggested one of the
two possible voting procedures: (i) vote for an idea at one time with a
minimum number of votes for selection, or (ii) vote as described in (i)
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but eliminate the ideas with only few votes prior to the additional voting.
In addition to the above, NGT has been combined with other
methodologies. Some of the integrated methods are: NGT and Multi-
attribute utility theory (Thomas et al., 1989); and NGT and Multi-
dimensional scaling (Frankel, 1987). Also in numerous studies, NGT
has been compared with the Delphi technique.

In the following section, we have provided a brief description of
the Analytic Hierarchy Process, a popular multi-criteria decision-making
tool, which will be applied to modify the NGT in a subsequent section.
The revised technique has been called the Modified Nominal Group
Technique (MNGT).

5. ABRIEF DESCRIPTION OF THE ANALYTIC
HIERARCHY PROCESS (AHP)

The AHP (Saaty, 1990a; and Islam et al., 1997) is a technique to derive
ranking of a finite number of alternatives (or ideas or solutions) based
upon a finite number of objectives (or criteria). To derive ranking with
respect to some specific objective, all the alternatives are compared in
a pairwise fashion. The typical form of a pairwise comparison matrix
(PCM) is as follows:

Obj.*0” | A1 A ... A

A aig aio d1in

A= Ao an1 aoo aon

An anl an2 ann
where a; = — (forl j=1,2,...,n) represents the strength of preference
of the alternatlve A, over A with respect to the objective ‘O,
a, =i and a; =1foralli, j. w, i=1.2,..,n are the priority weights

(to be "determined) of the alternatives. The entries, a’s, are normally
taken from the 1-9 ratio-scale (Saaty, 1990a). The semantic
interpretation of the numbers is provided in Table 1.
According to the scale, if alternative A, is moderately preferred
W, L W,
over A, then au:W—:3. From the reciprocity rule, a, =—==. The
priority weights of all the alternatives can be derived by using the
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TABLE 1
Semantic Interpretation of the Ratios in the Comparison Matrices

Verbal Judgment of Preference Numerical Rating

Extremely preferred

Very strongly to extremely preferred

Very strongly preferred

Strongly to very strongly preferred

Strongly preferred

Moderately to strongly preferred

Moderately preferred

Equally to moderately preferred

Equally preferred

Note: If alternative A; has preference strength as any of the above non- zero
numbers compared to A, then A; has the reciprocal value when compared
with A; i.e., a,=1/a,.

PNWPAOOITO N O

following simple geometric mean formula (Crawford, 1987):

1/n
w, =(Haﬂ] , 1=1,2,...,n.
j=1

However, to extract the weights from a PCM, a mathematically more
rigorous method is to find out the largest eigenvalue of the matrix A
and then compute the corresponding normalized eigenvector. The
components of this normalized eigenvector will give the weights of the
alternatives (Saaty, 1990b). In practice, it was shown that the weights
obtained by the geometric mean rule and eigenvector method are quite
close to each other. In this paper, we have followed the geometric mean
rule, because in a nominal group session, it is much easier to apply
compared to the eigenvector method.

6. PROPOSED MODIFICATION OF THE NGT

In the fifth step of NGT, the participants need to find out and rank the
five most important ideas. In the existing framework of the methodology,
there is no specific guidance to rank the best five ideas rather they (the
participants) have to do it by a holistic approach. The objective of this
paper is to show how the Analytic Hierarchy Process (AHP) can be
integrated with the NGT to alleviate the above drawback. The second
objective is to show the advantages of the integration of the AHP with
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NGT. To show the working, we have conducted two experiments. Of
these the first one is the following:

Teaching is an essential part in any academic institution. The quality
of outgoing students depends largely on the quality of teaching in the
classroom. The problem of improving quality in teaching inside a
classroom is long-standing (Johnson and Golomski, 1999; Martens and
Prosser, 1998; and Pennington and O’Neil, 1994). The topic has drawn
considerable interest from many researchers. With the development of
newer technologies, research will continue on the topic. Staying on the
same issue, we conducted a nominal group session. Thirteen students
(final year) from the author’s undergraduate class on Quality
Management and two Masters of Management students took part in
the session. In the following, all the steps plus the proposed
modification have been described.

Step 1: As the facilitator of the session, | (the author) posed the
following question at the start of the session, “what factors
contribute to quality teaching in a university classroom?”

Step 2: The participants were given 10 minutes to generate ideas on
the issue.

Step 3: The whole session lasted about 85 minutes. Due to time
constraints, I conducted only 3 rounds of round-robin recording
of ideas. The ideas are shown in Table 2.

Step 4: Serial discussion on the ideas.

A few ideas in the table were clarified, so that all the participants
had proper understanding about them. The purposes of this
step are: (i) to ensure that all the participants have proper
understanding about all the ideas, and (ii) to make sure that the
meaning of a particular idea is the same to all (i.e., no idea
should be visualized differently). In particular, it was agreed
that the idea “efficient and effective delivery of knowledge”
did not include “effective communication skills”. “Avoid bias”
(no. 2) means the lecturer should be fair in dealing with all the
students. The idea in serial number 11 means that the lecturer
should be humorous.

Step 5: In this step (where modification is proposed), each participant
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is required to select the best five ideas and rank them in order
of importance. Usually, the 1-5 scale is adopted to perform the
task. The most important idea is assigned a rating of 5 and the
least important as 1. The intermediate three ideas receive 4, 3,
and 2, respectively. Instead of doing so, the task can be
performed in two stages, namely: (i) out of the 41 ideas on the
board (visible to all), the five most important ideas are chosen
but not ranked as above, (ii) using the Saaty 1-9 ratio scale
(Table 1), these five ideas are compared in a pairwise fashion.
Following the geometric mean rule in the AHP, the relative
weights of the ideas can be calculated. In the following, we
provide one participant’s pairwise comparison matrix and the
weights of the five ideas:

‘0’ A B C D E Weights

A 1 5 7 6 8 0.559

B 1/5 1 5 4 6 0.239

C 1/7 1/5 1 1/2 2 0.062

D 1/6 Ya 2 1 4 0.102

E 1/8 1/6 1/2 1/4 1 0.038
Legend: A = Lecturer should have relevant and in-depth knowledge, B = 2-way

communication, C = Choice of proper time slot, D = Variety of teaching
methods, E = Respect each other, ‘O’ = quality teaching.

Cards from all the fifteen participants were collected and the
weights of the ideas were calculated on an individual basis.
The weights were written on the board. The overall weight of
an idea was calculated by adding the individual weights
obtained from the participants. For example, the overall weight
for “2-way communication’ is 1.307 (0.541 + 0.239 + 0.288 +
0.133 + 0.106). The selected most important ideas are shown
in Table 4. It is to be noted that each participant is required to
select only five best ideas and compare them using the AHP,
irrespective of the total number of ideas in the master list.

Step 6:A few minutes were spent to discuss the selected ideas.

Remark: While constructing pairwise comparison matrices, the
participants need to be careful so that the matrices do not incorporate a
larger amount of inconsistency. According to the eigenvector method,
one surrogate measure of inconsistency is the Consistency Ratio (CR)
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which is defined as A

(/l being the largest eigenvalue of A),
divided by a similar |ndex obtained from randomly generated reciprocal
matrices (Saaty, 1990a). As a rule of thumb, if CR exceeds 0.10, then
revision of the matrix is required. In the present experiment, the CRs
for all the matrices are less than 0.10; in fact the maximum CR has
been observed to be 0.08.

7. ACOMPARATIVE STUDY OF THE NGT AND THE MNGT

As mentioned in the previous section, after collecting the cards from
all the participants, the weights were calculated by using the AHP. For
example, the weights of the five ideas for the participant whose PCM
was shown before are 0.559, 0.239, 0.062, 0.102, and 0.038. If we
intend to apply the NGT, then we may assign weights to these five
ideas as 5, 4, 2, 3, and 1, respectively. After assigning weights in this
manner, we can derive the ranking of all the ideas. The weights and
rankings have been shown in Table 2 (the ranks are provided for those
ideas which receive overall weight of 5 and above). The top 10 ranked
ideas, their absolute and relative weights are shown in Table 3.

Similarly, the top 10 ranked ideas obtained by the MNGT are shown
in Table 4. This table also shows the absolute and relative weights.

A number of observations can be made from Tables 3 and 4. Some
of these are the following:

a. In both the methods, the top five ranked ideas are the same.
However, the ideas “two-way communication” and “efficient and
effective delivery of knowledge” have interchanged their ranks.

b. As anticipated, in the NGT, there have been a number of ideas
occupying the same rank (refer to ranks 7 and 9, Table 3), whereas
inthe MNGT this possibility is minimal due to the usage of cardinal
weights.

c. Considering the ten ideas in Table 4 and their corresponding ranks
in the MNGT as well as in the NGT, we compute the Spearman’s
rank correlation coefficient (r.c.c.), which is 0.947. However, in
the present case, the r.c.c. does not reveal the actual relationship
among the ranks owing to the fact that a number of ideas occupy
the same rank, especially in the NGT.

d. Itisto be noted that the major focus of this paper is not to identify



13

Modified Nominal Group Technique for Group Decision-Making

00T 000°'T GGT [eloL
J1a1moa| 8y Jo ANjeuosiad ‘Il
0t 2'e0 ¢€0'0 g a|qIsuodsal aq pnoys Jaunjda ‘1 of
Buiyoes) ur yoroidde palsiuad-juspms -
ssauuado pue AlIAIIea10 abeinooul ‘Il
6 6'¢0 6€0°0 9 puelsiapun ued sjuspnis
Jey} Jauuew B YINS Ul PaJISAIIBp 8q PINOYS 81nye 'l g
8 G0 G700 . Juswiabeuew swil g
spoyiaw Buiyaes) Jo A1aLieA 111
L 850 8500 6 SpIe [eNnsIA Jeajd pue JueAs|al asn ‘Il
Bunsalaiul SSe[d axew pinoys Jainye 1 -y
9 ¥'90 ¥90°0 0T ued s,181n309] 8y} uo Butuueld Jadold g
S TL0 T.0°0 T pasedaid Jlam st Jaina g
1% 91T 9TT'0 8T abpajmou 4O AIBAIISP BAINDBYS PUe JUBIDIKYT
€ €¢T IYAN) 6T uonedIUNWWOI AeM-g ¢
4 78T 18T°0 8¢ 1113 UONEIIUNWWOD BAINJBYT 7
T T'l2 T.20 A abpajmouy yidap-ul pue JueAs|al 8ABY PINOYS JaINa ] T
Nuey abeiuadiad ATGIETY 1yB1apn a1njosqy e3Pl gp
u1 Juswalinbay anle|ay

19N ay1 Ag paureqo sesp| pauey 0T doL

€31avl



1IUM Journal of Economics & Management 10, no.2 (2002)

14

00T 000°T STC¢CT |e101
0T 920 9¢0°0 GT€0 juswabeurw swil 0T
6 2’0 2¢e0’0 €60 Ja1n3o39| ay1 Jo Alljeuosiad ‘6
spoylaw Buiyoesa) Jo A1aLIeA
8 €'€0 €e0'0 86¢€°0 a|qisuodsal 8q p|Noys JaJnds ‘1 '8
L 8'€0 8€0°0 09%°0 Buiisaialul SS9 axew pInNoys Jainida] L
9 2’70 200 6150 wred s, 1a1n109| ayy uo Buluueld Jadold 9
g 850 8500 210 paiedaid |jam st 12108 °G
1% L0T L0T°0 LOE'T uoneduNWWOol Aem-z 'y
€ 7T T2T1°0 87’1 abpajmous| 40 AI9AIISP SAIDBYS puB WSS g
4 §'0¢ G0z'0 ¥05°¢C [[1fS UOHBIIUNWIWOD 3ARRHT 7
T g'ee 8€€0 9ZT'V abpamou yrdap-ul pue JueAs|a 8AeY PINOYS J8unyds T
Nuey abejusdiad 1ybB1apn 1ybIspn a1njosqy epl oy

ul Juswalinbay

anIe[eY

19ONIA a1 Ag paurelqQ seap| paxuey QT doL

¥ 31avL



Modified Nominal Group Technique for Group Decision-Making 15

the factors that constitute quality teaching. The topic has been
extensively studied elsewhere, as mentioned before. The only
purpose of conducting this experiment is to show the working
procedure and validity of the proposed modified method.

According to the present study, for quality teaching, the most
important requirements which have clear superiority over others are:
(i) the lecturer should have relevant and in-depth knowledge, and (ii)
effective communication skill. Together it accounts for 54.3 percent
(MNGT). The next two most important requirements which have
superiority over the remaining ones are (i) efficient and effective
delivery of knowledge, and (ii) 2-way communication. Together it
accounts for 22.8 percent. A few other important requirements are: (i)
the lecturer is well prepared, (ii) proper planning on the lecturer’s part,
(iii) the lecturer should make class interesting, etc.

8. SECOND EXPERIMENT FOR FURTHER VALIDATION OF
THE MNGT

To consolidate the findings of the above first experiment, another
experiment of a similar kind was conducted. This is described below.
The details are omitted as they have already been provided for the first
experiment. The second experiment is as follows:

We have embarked upon the new millennium. It is predicted that
all mankind will face a number of challenges in this new millennium.
Research is needed to find out the major challenges; and further research
is required to address these challenges successfully. Staying on this
issue, a nominal group session was conducted in which nine students
(from the author’s class) took part.

One requirement of the NGT is that the participants are able to
contribute to the issue concerned and the number of ideas generated
becomes moderately large. The above is a very general issue (finding
major challenges in the new millennium) and many ideas can be
generated. Further, the students were enthusiastic about contributing
to this topic. As mentioned in the paper, this example has been
considered only to show the working of the MNGT. If we were serious
about finding the ‘real’ major challenges in the new millennium, then
our sample must be different.

Specifically, the question posed at the beginning of the session was
“what are the major challenges to mankind in the new millennium?”
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Altogether 42 ideas (challenges) were generated. These are shown in
Table 5. The top 10 ranked ideas obtained by the NGT and the MNGT
are shown in Tables 6 and 7, respectively. Upon comparing these tables,
one can easily find that, in the case of the NGT, there are a number of
ideas occupying the same rank. In fact, starting from rank 4 onwards
(except rank 5), there have been multiple ideas in every rank. On the
other hand, in the MNGT, each rank has a distinct idea. This is the
most notable advantage of the MNGT, as mentioned earlier.

9. ADVANTAGES OF APPLYING THE AHP
IN STEP 5 OF THE NGT

a. Inthe traditional NGT, the five most important ideas are selected
by using the 1-5 ordinal scale. In this procedure, merit or superiority
of one idea is not judged with respect to all other four ideas
separately. Consequently, relative weights are not obtained. On
the other hand, in the AHP ideas are compared in a pairwise fashion;
i.e., one idea is compared with all other ideas separately. This
increases the accuracy of the results and gives the relative superiority
of one idea over another.

b. Inthe traditional NGT, the important ideas are assigned 5, 4, 3, 2,
and 1, leaving no room for equal weights. But in the MNGT, if the
participants feel that two ideas are equally important, then they can
enter 1 in the appropriate cell of the PCM.

c. In the traditional NGT, two distinct ideas can receive the same
weight as (2+1+1+1) (from four persons) and 5 (from a single
person). In this case, none is regarded superior over another. In the
MNGT, chances of having a tie are minimal due to the usage of
cardinal weights.

d. Inthe NGT, there is a very high chance that a large number of
ideas will receive the same overall weight, whereas in the MNGT
this chance is minimal.

e. Following the NGT, let us assume that the ranking made by two
participants for the five ideas A, B, C, D, and E are respectively (5,
4,3,2,1)and (4,5, 3, 2, 1). It is to be noted that exactly the same
ranking has been assigned to the idea D. Following the MNGT, the
weights of the ideas for the same participants could be (0.53, 0.23,
0.15, 0.05, 0.04) and (0.28, 0.35, 0.16, 0.09, 0.07). So, for the second
participant, idea E has received more weightage than the weightage
assigned to D by the first participant. So, ultimately, ‘E’ may emerge



Modified Nominal Group Technique for Group Decision-Making 23

superior than ‘D’. But in the NGT, “‘E” will remain inferior as
compared to D.

f. Inthe NGT, the weights of the five most important ideas are 5, 4,
3, 2, and 1. Therefore, the relative weights are 0.333, 0.267, 0.2,
0.133, and 0.067. In all situations, this relative standing remains
constant for all the best five ideas selected by all the participants.
This fact is contrary to human perception about relative weights of
two different entities. The MNGT overcomes this difficulty.

In addition to the foregoing advantages, there are some limitations
of the MNGT. Two limitations are the following:

Compared to the NGT, the MNGT requires more time (10 to
15 minutes) to finish the brainstorming session.

The facilitator must be familiar with the Analytic Hierarchy
Process.

10. RESOLVING MUSLIM RELATED ISSUES
THROUGH THE MNGT

Moore (1987) has described a number of applications of the traditional
NGT to solve social problems. The proposed MNGT is expected to
entail further rigor to the NGT in addressing community-related
problems. Here is a brief, non-exhaustive list of issues related to
Muslims, where the MNGT can be an impressive aid in the course of
their resolutions.

How to solve the problem that a large percentage of Muslims
are not following the Qur’En and Sunnah.

How to overcome the problem of disunity among Muslims or
Muslim nations?

How to overcome the problem of ‘leadership crisis’ in the
Muslim world?

How to remove deep-rooted misconceptions in the minds of a
large number of non-Muslims about Islam?

How to remove poverty among Muslims in a certain area?
How to improve the performance of the Islamic banking
system?

How to increase the awareness of Muslims towards Islamic
banking?

How to make the best use of information and communication
technology for the upliftment of the Muslim Ummah?

How to make proper utilization of zakEt in the Muslim world?
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e How to strengthen the Islamic family institutions?

Note that in each of the above cases, a group of relevant people can
generate a large number of ideas. The MNGT will help to prioritize
these ideas. The ideas which receive higher priorities are to be
implemented.

11. SUMMARY AND CONCLUSION

In organizations, decisions are quite often made in groups. Nominal
Group Technique has been proven to be extremely useful in solving
various kinds of group decision-making problems. The technique
involves six steps. In the fifth step, the participants are required to find
out and subsequently rank the most important five ideas. However, in
the existing framework of the methodology, there is no specific guideline
to select and rank the best five ideas. In this paper, we have modified
the fifth step by applying the Analytic Hierarchy Process. In the modified
methodology, though the participants need to spend a bit more time,
they will feel more comfortable in selecting and subsequently ranking
the important ideas — an assertion which has been tested in two nominal
group sessions discussed in this paper. The topics (quality teaching
requirements and major challenges in the new millennium) for both the
experiments are considered to show the working of the proposed
modification of the NGT. The modified method alleviates several
deficiencies of the traditional method. It is expected that, compared to
the traditional method, the modified method will become more powerful
in addressing and solving various kinds of group decision-making
problems. The paper concludes by citing several issues related to
Muslims which can be resolved by using the proposed technique.
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