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Abstract

The effect of user involvement on system success is an important topic yet empirical results have been controversial. Many

methodological and theoretical differences among prior studies have been suggested as possible causes for inconsistent

®ndings. This research is an attempt to resolve inconsistent data despite differences that may exist in prior studies. Data from

25 studies were meta-analyzed to test the separate effects of user participation and user involvement on six system success

variables. Results showed that user participation had a moderate positive correlation with four success measures: system

quality, use, user satisfaction, and organizational impact. The correlation between user participation and individual impact was

minimum. User involvement generally had a larger correlation with system success than did user participation. Overall, these

®ndings indicate that both user involvement and user participation are bene®cial, but the magnitude of these bene®ts much

depends on how involvement and its effect are de®ned. # 1999 Elsevier Science B.V. All rights reserved.
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1. Introduction

One of the most researched and controversial areas

in information systems is the effect of user involve-

ment on system success. Conventional wisdom is that

user involvement is critical to the successful devel-

opment of an information system. Early empirical

studies, however, have produced equivocal results,

which have been attributed to methodological pro-

blems [23], the confounding effect of user involve-

ment and user participation [3, 6, 18, 26], and

contingency variables [33]. Despite sounder metho-

dology and better measurement, however, empirical

studies keep producing controversial results [6].

The purpose of this paper is to use meta-analysis to

resolve the inconsistent ®ndings accumulated in the

literature. Unlike previous reviews which focus on the

differences among individual studies to explain the

inconsistent ®ndings (e.g., [6, 23]), this review intends

to make sense of inconsistent data despite of differ-

ences across studies. The advantages of meta-analysis

over traditional reviews are discussed in Section 2.

Building on Barki and Hartwick [3], user involvement

and user participation are distinguished in this
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research. The term `engagement' is used as a general

term that refers to both involvement and participation.

2. The background of meta-analysis

Coined and ®rst applied by Glass [16], meta-ana-

lysis involves the use of statistical procedures to

integrate research ®ndings across studies. It has been

warmly embraced in those ®elds in which experiments

are widely used, such as medicine, education, and

psychology [8]. MIS researchers have just begun to

use meta-analysis to integrate research ®ndings in

areas such as DSS [1, 35] and GSS [5, 34]. Although

the techniques used may vary, all meta-analyses aim to

derive a quantitative measure, the effect size, of the

relationship under study. Two common effect size

measures are Cohen's d and Pearson's r [21].

The development of meta-analysis was motivated

by the failure of traditional, narrative reviews in

providing de®nite answers to research questions

examined by social scientists. Meta-analysis quantita-

tively analyzes and integrates the ®ndings of extant

research to help establish the underlying principles

and causalities [19]. Meta-analysis aggregates small-

sample studies to obtain statistical power equivalent to

that of a large sample study in testing for experiment

effects. As a result, more valid inferences can be

drawn from meta-analysis than from narrative reviews

[20].

Another important drawback of narrative reviews is

their inability to handle random variations of results

around the population mean. These variations may be

largely due to sampling error, which can be substantial

relative to the observed outcome [19]. For example,

Tversky and Kahneman [44] showed that psycholo-

gical researchers often fail to consider the impact of

random variations and overestimate the probability of

replicating results of existing studies. Therefore, when

faced with inconsistent results due to random varia-

tions, many researchers can only conclude that the

results are inconclusive and call for more research to

explain the difference. Meta-analysis, on the other

hand, allows the removal of sampling errors to more

accurately summarize the literature.

Finally, the quantitative measure derived from a

meta-analysis indicates the expected magnitude of an

effect. It is more meaningful than simply concluding

that, for instance, user engagement has a positive or

negative effect on system success.

3. User engagement and system success defined

Research into the relationship between user invol-

vement and system success has yielded varying

results. As mentioned previously, a possible cause

for these inconsistent ®ndings is the diverse de®nitions

of user involvement and participation. Following the

suggestion of Barki and Hartwick [3] and Kappelman

and McLean [26], this research de®nes user involve-

ment as a need-based mental or psychological state of

users toward a system and its development process and

de®nes user participation as the observable behavior

of users during the development process of a system.

User engagement refers to either or both. There is

evidence that user involvement and user participation

exert different impacts on user satisfaction [26, 28], a

measure of system success.

In addition to user satisfaction, a large number of

measures have been used in prior studies as surrogates

of system success. To provide a better perspective on

the various success measures used in past research,

DeLone and McLean [9] reviewed over 100 empirical

studies. They developed a success model to classify all

success measures into six categories ± system quality,

information quality, use, user satisfaction, individual

impact, and organizational impact. The six success

measures are de®ned as follows:

System quality: The desired characteristics of an

information system itself.

Information quality: The desired characteristics of

the product of an information system.

Use: The receipt consumption of the product of an

information system.

User satisfaction: The receipt response to the use of

the product of an information system.

Individual impact: The effect of information on the

behavior of a receipt.

Organizational impact: The effect of information

on organizational performance.

Of the six success measures, user satisfaction is the

most popular choice in prior user engagement studies.

A more complete picture of the effect of user engage-

ment can be developed, however, if all success

230 M.I. Hwang, R.G. Thorn / Information & Management 35 (1999) 229±236



measures are analyzed. This may be a dif®cult task

in a single study. In this meta-analysis, prior studies

using the same measure were combined to deter-

mine the effect of user engagement on that particular

measure. The same process was repeated for each

success measure.

4. Methodology

4.1. Calculating individual effect sizes

The ®rst step of this meta-analysis was to locate

relevant studies through computer and manual

searches. The ABI/Inform database was searched to

locate empirical studies that deal with user involve-

ment or participation or both and system success.

References in individual and review studies were also

scanned to locate additional studies. In the end, 25

empirical studies that had data suitable for meta-

analysis were included in the sample.

Next, an effect size measure for every success

variable used in prior studies was calculated. The

effect size measure chosen was Pearson's r because

it is a well-known statistic and its use does not require

the demonstration of causal connections. For each

study included, r was obtained either directly from

the article or from other reported statistics such as t, F,

and �2, which were converted into r using standard

formulas [45].

Several empirical studies had to be excluded. For

example, Olson and Ives [36] measured user involve-

ment as a dependent rather than independent variable.

Other studies were excluded because they used path

analysis and did not report Pearson's r values [18, 42,

43]. Some studies, that were included in this paper,

contributed more than one effect size because multiple

systems were investigated. For example, Garrity [15]

examined the effect of user engagement on the success

of three types of systems. In all, 41 effect sizes were

calculated from the 25 studies.

Most articles explained the user engagement con-

struct as a behavior. Olson and Ives [36], Franz and

Robey [14], and Doll and Torkzadeh [10] describe an

activity based notion of user engagement but refer to

the variable as user involvement. Their behavior and

action based de®nitions were used by many authors. In

all of these works, it is clear that the research was

targeting user participation even though the term user

involvement was used. When the authors de®ned their

engagement construct in terms of feelings (e.g. [25,

30]) we classi®ed the construct as involvement. Jar-

venpaa and Ives [24], Kappelman and McLean [26]

and King and Lee [28] followed the Barki and Hart-

wick [3] model and included both participation and

involvement in their studies. Table 1 shows the effect

sizes calculated from studies that measured user invol-

vement; Table 2 shows the effect sizes calculated from

studies that measured user participation.

As shown in Tables 1 and 2, all but one system

success measure ± information quality ± had been

measured in prior studies. Moreover, the majority

of those studies measured user participation even

though a large number of them, as mentioned above,

used the term `user involvement'. Before the publica-

tion of the paper by Barki and Hartwick [3], no

distinction between user participation and user

involvement was made. Even now the terms seem

to be confusing. If user involvement is a distinct

construct as Barki and Hartwick [3] claimed, more

research should be devoted to investigate its effect on

system success.

Table 1

Calculated effect sizes of user involvement on system success

Study System Use

quality

User Individual

satisfaction

Organizational

impact

Impact

Jarvenpaa [24] 0.57

Kaiser [25] 0.61

Kappelman [26] 0.33

King [28] 0.28

Lawrence [30] 0.66

0.72
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4.2. Combining effect size measures

Effect size measures for the same success variable

were then combined into groups. The means and

standard deviations of each group were calculated

using the formulas described in Ref. [20]:

Mean effect size �R� �
X
�Niri�=

X
Ni �1�

Sample variance �Var�R���
X
�Ni�ri ÿ R�2�=

X
Ni

�2�
Standard deviation �S� � Var�R�=K �3�

where Ni and ri are the sample size and the effect size

of study i, respectively, and K denotes the number of

studies included in the meta-analysis.

A rule of thumb for judging the magnitude of effect

sizes is that 0.1 is small, 0.3 is medium, and 0.5 is large

[7]. Of course, this is only a rule of thumb and the

subject area and discipline should also be considered

when evaluating effect size magnitudes.

The mean and standard deviation of the effect sizes

of each group were also used to construct a 95 percent

con®dence interval for the population effect size. A

con®dence interval that does not contain zero indi-

cates that the population effect size is likely to be

either positive or negative, depending on the signs of

the lower and upper bounds. A positive population

effect size suggests that the intended manipulation

(i.e., user engagement) had an expected effect and a

negative population effect size means the opposite.

Thus, it is important to look at not only the magnitude

of a mean effect size but also the sign of population

effect size.

5. Results

Table 3 displays the means and standard deviations

of all groups. It also shows the number of studies

analyzed and the number of subjects used in those

studies. The last two columns of Table 3 show the

Table 2

Calculated effect sizes of user participation on system success

Study system Use quality User Individual

satisfaction

Organizational

impact

Impact

Allingham [2] 0.34

Baroudi [4] 0.28 0.18

Doll [11] 0.32

Edstrom [12] 0.51 0.16

Franz [13] 0.29

Franz [14] 0.28

Garrity [15] 0.14

0.33

0.45

Guimaraes [17] 0.20

Igbaria [22] 0.45 0.27 0.40

Jarvenpaa [24] 0.39

Kappelman [26] 0.23

Kim [27] 0.20

King [29] 0.05 0.21

King [28] 0.33

Leonard-Barton [31] ÿ0.08 0.19 0.08

Maish [32] 0.19

McKeen [33] 0.41

Olson [36] 0.54 0.07

Robey [37] 0.30

Sartore [38] 0.00 0.00

Sioukas [39] 0.41

Swanson [40] 0.28 0.51

Yoon [46] 0.34
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lower and upper bounds of the 95 percent con®dence

interval for the population effect sizes.

As shown in Table 3, user participation generally

had a positive correlation with system success. More-

over, the correlations were medium except that for

individual impact, which had a mean effect size of

only 0.111. The marginal correlation of user involve-

ment with individual impact was also evident in this

effect size' 95 percent con®dence interval, which

contained a zero. Thus, results from this meta-analysis

showed that user participation had a medium positive

correlation with system success, as measured by sys-

tem quality, use, user satisfaction, and organizational

impact. The correlation of user participation with

system success as measured by individual impact

was minimum.

Compared with user participation, user involvement

was measured in considerably fewer studies. However,

studies that investigated user involvement typically

found a large correlation of user involvement with

system success. The four studies that measured user

satisfaction produced a mean effect size of 0.457. Only

one study that measured system quality and one other

study measured organizational impact, therefore, no

mean effect size was calculated for these two mea-

sures. However, the effect size obtained in these two

individual studies were also quite large: 0.61 for

system quality and 0.57 for organizational impact,

respectively.

The above results seem to suggest that user invol-

vement correlates more strongly with system success

than does user participation. For instance, the mean

correlation of user involvement with user satisfaction

was 0.457 whereas the mean correlation of user

participation with user satisfaction was 0.285. The

difference between these two effect sizes can be

translated into a standard Z value using the following

formulas provided by Hunter and Schmidt [20].

Let C � R1 ÿ R2 and Var�C� � S2
1 � S2

2 �4�
Z � C=

���������������
Var�C�

p
�5�

The Z value was found to be 1.795, with a corre-

sponding p-value of 0.036. Thus, this meta-analysis

has found evidence that user involvement correlates

signi®cantly higher with system success than does

user participation.

6. Discussion

MIS researchers have dispensed considerable

efforts studying the effect of user engagement on

system success. Despite its intuitive appeal, however,

user engagement has not been consistently associated

with system success in prior empirical investigations.

Using quantitative techniques, this meta-analysis

has revealed a clearer picture of the relationships

between user involvement, user participation, and

system success.

Prior studies analyzed in this meta-analysis indicate

that, overall, user participation is bene®cial to system

development. By engaging in the actual development

process, users have a better chance to provide input

and feedback to systems design. Since the 1960s, it has

been assumed that this will result in a high quality

system, which in turn will cause its frequent use and

Table 3

Effect of user participation/involvement on system success

Success variables Mean Standard deviation Number of studies Sample size Lower bound Upper bound

Participation

System quality 0.309 0.046 10 929 0.218 0.399

Use 0.261 0.013 5 527 0.235 0.286

Satisfaction 0.285 0.030 15 1950 0.226 0.344

Individual impact 0.111 0.080 3 186 ÿ0.046 0.268

Organizational impact 0.271 0.106 2 89 0.062 0.480

Involvement

System quality 0.610 Ð 1 45 Ð Ð

Satisfaction 0.457 0.091 4 392 0.277 0.638

Organizational impact 0.570 Ð 1 55 Ð Ð
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user satisfaction. It is also believed that this quality

system will have a positive impact on the performance

of the organization. Our analysis supports these

assumptions. The only uncon®rmed bene®t of user

participation is its effect on individual performance,

which suggests that even though users may be content

with a system that they use, system usage does not

automatically translate into better job performance.

This observation may be due to a weak link between

user participation and individual performance. Alter-

natively, this may be attributed to the dif®culty asso-

ciated with the de®nition and measurement of

individual impact as a system success variable [9,

41]. More research is de®nitely needed in this area.

In the meantime, future user participation studies

should probably not include individual impact as a

system success variable until it is better understood.

Even though fewer studies measured the effect of

user involvement, the psychological state of users had

an undeniable positive impact on system success.

Users are likely to be happy if they identify with a

system under development, even if they do not make

tangible contributions. This sense of belonging can

also result in a high rating of the system upon com-

pletion [25] and more aggressive use of information

technology to improve ®rm performance [24].

The importance of user involvement was further

underscored by its larger correlation with system

success than does user participation. This observation

is consistent with success factors such as obtaining top

management support and having users buy into the

system. Systems developers are advised to adhere to

this proven strategy to increase the chances for system

success.

7. Conclusions

To engage or not engage users during systems

development has been an important question for

practitioners and researchers alike for many years.

User engagement makes intuitive sense and has theory

support [23], but its bene®ts are not always borne out

in empirical data. Many theoretical and methodolo-

gical variables have been suggested as possible causes

for inconsistent ®ndings [6, 23]. However, the critical

question is whether one can make sense out of the

large amount of data accumulated in the literature.

Using meta-analysis, this research has found that,

despite all the differences among individual studies,

system success is positively correlated with user

involvement and with user participation. The relation-

ships shown in this research can be moderated by

other variables such as system type [15] and the stage

of systems development [27]. More research is

encouraged. In social sciences, meta-analysis is often

used to take stock of extant research and provide

directions for future research [21]. The contribution

of this meta-analysis is to show the direct relationship

of user engagement and system success. Future

research, both individual and review studies, should

focus on variables that can moderate or intervene that

relationship.
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