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Introduction

P roject manning continues to be a major

Abstract

The present paper investigates the role of manning level in informatrion
svstems projects. We used data collected via a questionnaire to shed
light on the nature of this role. We found that the nature of the effect
of mamning levels on within-project interaction--participation and open
conmmmication--and performance in large projecis is different from
the nature of the same effect in small projects. More specifically, the
findings suggest that the increase in project manning exert a negative
influence on within-project interaction and performance in small
projects. In large projects, however, manning levels did not show any
significant relationship with information systems project outcomes.
We discuss the implications of these findings for managerial practice
and future research.

tion systems managers have no guidelines to
follow but their intuition.

concern for information systems man-
agers. This is particularly true because of the
significant role project manning plays in
shaping the outcome of the system develop-
ment effort (Conte ¢r al. 1986; Kraut and
Streeter, 1995). Despite its importance for the
performance of the information systems
project, project-manning level received inade-
quate attention from information systems
scholars. With the lack of empirical evidence
highlighting the nature of this role, informa-

From our experience, increasing manning
level to boost project output is a widely
followed strategy within organizations espe-
cially when pressure increases to deliver the
system before the deadline. However, increas-
ing project-manning level to increase output
may not always be the best strategy to follow.

The overall evidence from systems devel-
opment research suggests that the relation-
ship between manning level and performance
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is to a great extent negative (see for example,
Kraut and Streeter, 1995). Information sys-
tems researchers contend that the increase in
project manning leads to recognizable within-
projectinteraction difliculties, e.g., increase of
communication paths, which may lead to a
reduction in performance. Nonetheless, it is
not clear yet: 1) whether manning level,
within-project interaction, and performance
are changed given the change in project size,
and 2) how manning level would influence
other internal interaction variables such as
participation and open communication in
small and large information systems projects.

The purpose of this study is to examine the
relationship between manning level, within-
project interaction--participation and open
communication--and the performance of in-
formation systems projects. This study is a
pioneering attempt to compare the nature of
the effect of manning level on within-project
interaction--participation and open commu-
nication--and performance in small and large
information systems projects. By clarifying
the impact of project manning on within-
project interaction and performance, infor-
mation systems managers will be better
informed about design issues related to in-
formation systems projects.

After introducing the manuscript, we
organize the rest of the paper as follows.
Section 2 presents the theoretical back-
ground of the study. Section 3 discusses the
proposed relationships. Section 4 outlines
research methodology. Section 5 describes
research findings. The sixth and last section
presents the conclusion and implications of
the findings for managerial practice.

Theoretical Background

IS projects and their performance

According to Marshall (1986:90) an in-
formation system project is "a small or large
job that can be subdivided into a sequence of
subactivities or tasks. The tasks take time,
consume resources, need people, and cost
money". King (1992:2) defines an IS project
as "a set of activities that starts and ends at
identifiable points in time and that produces
quantifiable and qualifiable software deliver-
ables".

These conceptualizations closely follow
the definition of a project as reported in the
project management literature. For example,
Archibald (1976:18) considers a project as a
one thatis "A complex effort, usually less than
3 years in duration, made up of interrelated
tasks performed by various organizations,
with a well-defined objective, schedule, and
budget". Cleland and Kerzner (1985:199)
define a project as one that has "a combina-
tion of human and nonhuman resources
pulled together in a temporary organization
to achieve a specified purpose".

Information systems scholars also fol-
lowed the steps of the project management
scholars in defining project performance. For
example, Schultz and Slevin (1975) defined
project success in terms of technical validity
and organizational validity. The former refers
to the project meeting minimum technical
criteria while the later denotes to the accep-
tance of the project by the ultimate clients. In
the same vein, Slevin and Pinto (1986) defined
project success in terms of meeting budget,
schedule, quality standards, etc. Information
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systems scholars (Powers and Dickson, 1973;
Saarinen, 1990; Henderson and Lee, 1992;
Nidumolu, 1996; Robey et al, 1993) also
operationalized information system projects
performance in terms of: process efficiency (as
measured, for example, by cost and schedule
overruns) and project effectiveness (as mea-
sured, for example, by quality of outcome).
Consequently, we will try to measure infor-
mation system project performance accord-
ing to project efficiency and effectiveness.

Previous research

Early examinations into the manning-
performance relationship were largely non-
experimental. Nearly three decades ago,
Weinberg’s (1971) analysis, for example, led
him to believe that a project team consisting
of three individuals can only do as much as
one individual because the project team will
spend more time on coordination. A few years
later, Brooks (1975) provided a detailed
comparison of small (10 members) and large
(1000 members) project teams. The result of
this comparison clearly showed that small
teams were more productive. Yourden
(1975) has the same conclusion as Brooks’s
(1975) regarding the relative performance of
small and large projects.

In more recent years, some experimental
investigations, which examine the effect of
manning level on project performance, were
attempted. Schroeder (1991), for example,
identified project size as one of the factors
that need to be taken into account when
empirically estimating IS project perfor-
mance. Conte er al (1986) provided empirical
evidence showing why performance decreases
as the manning level increases. The authors

suggest that this can be attributed to the
increase in the number of communication
paths in larger projects. Banker and Slaugh-
ter (1997) explained how reducing project size
(line of code) through batching smaller pro-
jects into larger planned releases would
reduce maintenance costs considerably.
Kraut and Streeter’s (1995) study demon-
strated a positive link between manning level
and formal communication, which could
adversely affect project outcomes. To some
extent, this finding is consistent with the
propositions of Conte er al (1986). In addi-
tion, Koushik and Mookerjee (1995), in an
analytical study, showed that marginal pro-
ductive outcome of the information systems
project is a diminishing function of manning
level. Banker and Kaufman (1991) concluded
that in order to be able to improve 1S project
outcome development team characteristics
(such as size) should be well understood.

Although the contributions of previous
studies are significant, they suffer from at least
three drawbacks. First, these studies, for the
most part, are unsettled (The studies by Kraut
and Streeter (1995) and Conte er al (1986) are
noticeable exceptions) in that they relied on
theoretical discussions or simulated experi-
ments to reach their conclusions. Second,
these studies overlooked the nature of the
relationship between manning level and with-
in-project interaction and performance in
large and small IS projects. Third, these
studies ignored the relationship between
manning level and a wide array of important
project processes in the systems development
literature such as participation in the devel-
opment effort and open communication.
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In the context of systems development, it is
possible that within project interaction, e.g.,
participation and open communication will
be adversely affected if manning level of the
information systems project is radically in-
creased. Consequently, the overall perfor-
mance of the information systems project
may be reduced. Participation in system
development refers to the extent to which
organizational members are engaged in sys-
tem development activities (Robey ez al,
1989). Open communication refers to the
extent to which members of the information
systems project engage in open and free dialog
(Trent, 1993). The relationship between man-
ning level, participation and open commu-
nication, and information systems project
performance has never been explicitly exam-
ined in systems development research.

Project manning level can have important
implications for successful participation in
system development. Shaw (1981) asserts
that manning level strongly influences the
amount and distribution of participation
within the working unit. Some researchers
suggest that this influence is mostly, negative
(Steiner, 1972). This is largely because it is
much harder to control intragroup behavior
in larger workgroups. In a large information
systems project it is quite possible for an
individual to come, for example, to system
design meetings without adequate prepara-
tion. Consequently, the same individual may
offer almost no input to the total system
development effort. This in turn may lead to
a lower chance of an increased information
systems project performance (e.g., Hartwick
and Barki, 1994; Robey et a/, 1989; Tait and
Vessey, 1988; McKeen et al, 1994):

Project manning level may also have a
profound influence on how open communica-
tion relates to project performance. Accord-
ing to Shaw (1981), a notably crowded project
causes many processual problems among
which are coordination problems. More-
over, the evidence from the information
systems literature supports the premise that
a higher project manning level leads indeed to
formalizing within project communication,
which can adversely influence coordination
outcomes (Kraut and Streeter, 1995).

Research Objectives

The present paper has the following
objectives:

1. To examine whether manning level, par-
ticipation in activities, open communica-
tion among project members, and
performance are changed given the
change in project size.

2. To examine the nature of the relation-
ship between manning level and partici-
pation in large and small IS projects.

3. To examine the nature of the relation-
ship between manning level and open
communication in large and small IS
projects.

4. To examine the nature of the relation-
ship between manning level and perfor-
mance in large and small IS projects.

5. To examine the nature of the relation-
ship between participation, open com-
munication, and performance in large
and small IS projects.
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Research Hypotheses

In order to meet the above objectives, we
propose the following omnibus null hypoth-
esis for testing:

HI1: Large and small information systems
projects will not differ in terms of
project manning, participation, open
communication, and performance.

If this hypothesisis not supported, then we
propose the following two sets of corollaries
(stated in null terms) for large and small
projects:

For small projects:

H2a: project-manning level will have no
relationship with participation in in-
formation systems project.

H2b: project-manning level will have no
relationship with open communication
among members of the information
systems project.

H2c¢: project-manning level will have no
relationship with the performance of
the information systems project.

H2d: open communication will have no re-
lationship with the performance of the
information systems project.

H2e: participation will have no relationship
with the performance of the informa-
tion systems project.

For large projects:

H3a: project-manning level will have no
relationship with participation in in-
formation systems project.

H3b: project-manning level will have no
relationship with open communication
among members of the information
systems project.

H3c: project-manning level will have no
relationship with the performance of
the information systems project.

H3d: open communication will have no re-
lationship with the performance of the
information systems project.

H3e: participation will have no relationship
with the performance of the informa-
tion systems project.

Research Methodology
Sample

The data for this study was collected by
means of a questionnaire using a convenience
sample of information systems project leaders.
We used the convenience sample approach
because there was not a complete list of all
information systems project leaders in Kuwait.
The research assistants distributed question-
naires to seventy-nine information systems
project leaders working in thirty-two Kuwaiti
organizations and collected usable responses
from sixty-one information systems project
leaders or a 77 percent response rate.

Most of the information systems project
leaders in our sample are less than 40 years old.
They have on average approximately seven
years of field experience. The majority, or
close to 87 percent, of these leaders have a
bachelor degree; those holding a high school
degree rank next representing approximately 8
percent of the respondents. Only a few (close to
5 percent) of the leaders have a master’s degree.
None, however, has a doctorate degree.

Approximately 23 percent of the projects
in our sample were completed within 3
months, 28 percent were completed within 4-
6 months, 26 percent were completed within
7-12 months, 5 percent were completed within
13-24 months, and 2 percent were completed
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after more than 24 months. The time duration
for approximately 16 percent of the projects
was unknown. Table la summarizes the
profile of respondents.

Moreover, the responding firms cover a
wide spectrum of industrial sectors in Kuwait.
Nine organizations, or twenty-eight percent
of our sample, are government ministries.
Five organizations, or sixteen percent of the

data set, represent public agencies. Three
organizations, or nine percent of our sam-
ple, belong to the banking sector. The other
sectors that are represented by the participat-
ing organizations are the oil, insurance,
financial services, electronics, scientific insti-
tutions, real state, food, and construction
sectors. Table 1b summarizes the profile of
responding firms by sector.

Table 1a
Profile of Respondents
Characteristic Value Frequency Approximate
Percentage
Age Less than 30 years old 26 43
30 years and above 34 55
Unknown 1 2
Education Bachelor 53 87
Non-bachelor 8 13

Mean = 5.98
SD = 4.16
Range = 1-16

Field experience

experience

Table 1b
Participating Organizations by Sector

Sector

Number of Organizations

Approximate Percentage

Ministries

Public Agencies
Banking

Trading

Oil

Insurance
Financial Services
Electronics
Scientific Institutions
Real State

Food

Construction

9

NN NN NN W W,

28

—
o))

W W W NN N YNy O
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Study Measures

Information systems project performance.
We operationalized performance using effi-
ciency and effectiveness measures described in
(Henderson and Lee, 1992). The efficiency scale
had four items that tap amount of work
produced, adherence to schedules, adherence
to budgets, and overall efficiency of operations.
The effectiveness scale reflected the quality of
work, the effectiveness of interaction with non-
members, and ability to meet goals. A factor
analysis on the seven items representing the
information systems project performance re-
sulted in a single factor with item loadings that
ranged from 0.724 to 0.882. The unidimen-
sional scale had a reliability level of 0.92.

Participation. Participation was measured
using a scale borrowed from (Robey et al.,
1989). The three items reflected the extent to
which project members were consulted for their
opinion during meetings, came prepared for the
meetings, and were asking questions during
meetings. When we factor analyzed the data on
the three variables constituting the participa-
tion construct, they loaded on the same factor
(item loadings ranged from 0.811 to 0.902). The
Cronbach alpha for the scale was 0.83.

Open communication. A three-item scale
was borrowed from Trent (1993) and used to
measure the extent to which project members
were communicating freely, openly, and enjoy
talking to each other. When we factor ana-

lyzed the data on the three variables consti-
tuting the open communication construct,
they loaded on the same factor (item loadings
ranged from 0.680 to 0.885). The Cronbach
alpha for the scale was 0.73.

Project manning level. A single-item scale
was used to measure this construct. We
requested that the leader indicate the number
of individuals involved in the project.

Participation and open communication
were measured using a seven-point scale that
ranges from (1) strongly disagree to (7)
strongly agree, while performance was mea-
sured using a seven point likert-like scale that
ranged from (1) extremely low to (7) extre-
mely high. Table 2 summarizes the character-
istics of the variables in our study.

Research Procedures and Findings

The first objective of this paper is to
investigate whether manning level, within-
project interaction, and performance are
changed given the size of the information
systems project. Hence, Multivariate Analy-
sis of Variance (MANOVA) was chosen as the
analysis method to test the first research
hypothesis (H1). Moreover, a set of corollary
objectives to the first goal focuses on the
nature of the links between manning level,
within-project interaction, and performance
in small and large projects. We selected linear
regression analysis to test the rest of the
hypotheses (H2a to H3e).

Table 2
Summary Statistics of Study Variables

Number Mean SD Scale Cronbach

of Items Range Alpha
Project Performance 7 4.41 1.20 1-7 92
Participation 3 4.68 1.24 1-7 .83
Open Communication 3 4.80 1.22 1-7 73
Project Manning Level 1 5.00 1.94 --- ---
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Assuring the appropriateness of the data
was necessary before running MANOVA and
reporting results. Nine observations were de-
leted due to outliers (belong to project man-
ning) and missing data, which reduced the total
observations to fifty-two. The small projects
group has twenty-three observations, while the
large projects group has twenty-nine observa-
tions. Both groups exceed the minimum sample
size in the smallest cell, which is twenty
observations. The sample has no problems
regarding the normality of the dependent
variables and within-set multicollinearity.

Multivariate Analysis of Variance was
carried out using SPSS MANOVA procedure.
To obtain the small and large project size
samples, we divided the manning level variable
at the median to create a dummy variable and
named it project size (1 = small and 2 =large) to
test the size effect in our MANOVA research
model. The results of our analysis (Table 3)
show that at alpha = .05 the combined
dependent variables were significantly affected
by information systems project size
(Fa.47=17.538 for Hotelling’s Trace test,
which represents the pooled ratio of effect
variance to error variance). Therefore, the first
hypothesis (H1), which postulates, in null
terms, that there are no differences between
large and small projects can not be accepted.

To test the rest of the proposed relation-
ships--ten of them--we ran two separate sets

of regression analyses--one using the small
projects sample and the other using the large
projects sample. Table 4 and Table 5 sum-
marize the series of linear regression analyses
that we ran to test the remaining ten research
hypotheses. Table 6 summarizes regression
results for the combined sample.

Table 4 shows that in small information
systems projects there are significant and
negative relationship between manning level
and participation (B= -.685, p < .05),
manning level and open communication
(B= -.680, p< .05), and manning level and
performance (B= -.580, p < .05). Moreover,
Table 4 shows that open communication hasa
significant and positive relationship with
performance (B= .511, p < .01), while
participation has only marginally significant
relationship with information systems project
performance (B= .304, p < .056).

Table 5 reveals that, in large information
systems projects, the relationship between
manning level and participation (B= -.04),
manning level and open communication (B =
-.184), and manning level and performance
(B= -.185) are not significant at aipha =0.05.
Table 5 also reveals that open communication
has a significant and positive relationship with
performance (B= .688, p < .01), while the
relationship between participation and infor-
mation systems project performance is only
marginally significant (B= .286, p < .080).

Table 3
MANOVA Results for Small Versus Large Size Effect

Test Value F Hypothesis df  Error df Sig
Pillai’s Trace .599 17.538 4 47 2000
Wilks’ Lambda 401 17.538 4 47 .000
Hotelling’s T 1.493 17.538 4 47 .000
Roy’s Largest Root 1.493 17.538 4 47 .000
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Table 4
Regression Results for Small Size Projects

Open Communication Participation Performance

B?  T-value  P* B¢  T-value  P* B®  T-value P
ML -.680 -1.999 .029 -.685 -1.988 .030 -.580 -1.866 .038
OoC 110 S1l .307 Sh 3.148 002
Pa .304 1.660 .056

ML =Manning Level

OC =0pen Communication
Pa = Participation

“ Unstandardized coefficient

* I-tailed
Table 5
Regression Results for Large Size Projects

Open Communication Participation Performance

B®  T-value P* B¢  T-value  P* B%  T-value P
ML -.184 -1.502 072 -.040 -.308 .380 -.185 -1.346 .095
oC 256 1.322 .099 .688 4.100 .000
Pa 286 1.443 .080

ML =Manning Level

OC =O0pen Communication
Pa =Participation

“ Unstandardized coefficient

* |-tailed
Table 6
Regression Results for the Combined Sample

Open Communication Participation Performance

B?  T-value  P* B®  T-value  P* B?  T-value P
ML 003 .040 484 -.085 -.998 161 -.048 -.564 287
oC 078 619 269 .608 6.056 .000
Pa .246 2.023 .024

ML =Manning Level

OC =0Open Communication
Pa = Participation

(@ Unstandardized coefficient
* 1-tailed
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Based on the results that are reported in
Table 4 and Table 5, we cannot accept H2a,
H2b, H2¢, H2d, H2e, H3d, or H3e; and we
cannot reject H3a, H3b, and H3c. The most
notable finding of all is the fact that in small
projects the increase in manning level will
have an adverse effect on project outcomes--
within project interaction and performance.
In large information systems projects, how-
ever, the increase in project manning level
does not have the same serious adverse effects
on outcomes as in small projects.

Discussion and Conclusions

The present investigation is pioneering in
that it tried to compare the nature of the effect
of manning level on within-project interac-
tion--participation and open communica-
tion--and performance in small and large
information systems projects. We used MAN-
OVA and regression analyses to shed light on
the nature of this role and test eleven research
hypotheses. Our analyses reveal that the
nature of the effect of manning level on
within-project interaction and performance
in large projects is different from the nature of
the same effect in small projects. More
specifically, our findings suggest that the
Increase in project manning exert a negative
influence on open communication, participa-
tion, and performance in small projects. In
large information systems projects, however,
manning level did not show any significant
relationship with information systems project
outcomes.

Only in small projects, project-manning
level showed a negative impact on the inter-
action within information systems projects.
In large projects, project-manning level
showed no relationship with project out-

comes. Why? We believe one answer could
be the result of what we call the "observa-
blility" effect. Previous research argue that
manning level strongly influences the amount
and distribution of effort within the working
unit (Shaw, 1981). Latane, Williams, and
Harkins (1979) convincingly explain that this
is so because as the number of individuals
involved in a group increases, pressure on any
individual to perform well is diffused. Conse-
quently, it becomes easier for any individual
in the group to become a "free-rider." It is
harder to take log of intragroup behavior in
larger workgroups. In smaller projects this is
not the case, however. In a project with a
limited number of individuals, it is much
easier for members to monitor each other’s
behavior and to evaluate the outcome of each
other’s level of interaction.

Another interpretation to our findings
could be found in what we also call the
"sensitivity" effect. Previous research indi-
cates that, in a working unit, performance
gain is a diminishing function of manning
level (Koushik and Mookerjee, 1995; Shaw,
1981). As the project grows bigger, the
proportion of increase in performance due
to increase in manning level decreases. Our
data set did not show a clear relationship
between manning level and outcomes in the
large projects sample. In larger projects, the
increase in manning level could have marginal
positive effects on outcome. Or, the increase
in manning level could have marginal nega-
tive effects on the outcomes of a larger project.
In either case, a slight increase (or decrease) in
project outcomes could go unnoticed because
larger projects, unlike smaller projects, are
less sensitive to changes in interaction and
performance levels.
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What implications do these results suggest
for practicing managers? First, it is quite
evident from our data that project-manning
level should be kept relatively low especially
in small information systems projects. This
will offer a greater chance for information
systems managers to cultivate open commu-
nication and participation within, and ulti-
mately the performance of information
systems projects.

Second, information systems managers
are strongly encouraged to exert additional
effort to cultivate open communication with-
in information systems projects. Open com-
munication is proved conducive of project
performance. Management may want to
benefit from some special training programs
designed to foster open and free exchange of
ideas and feelings within information systems
projects.

Finally, our results find marginal support
for the widely agreed upon recommendation
by the IS community regarding the impor-
tance of participation in system development
for the success of IS projects. Management
should find ways to promote participation
during system design meetings. For example,
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