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ABSTRACT

Technology acceptance is one of the most extensive streams of research in the information systems literature. Building on
previous work, it has recently been proposed that the gender of information system users moderates the relationships between
intention to use a technology and its most important determinants, perceived usefulness and perceived ease of use. A better
understanding of the magnitude of this effect and its implications seems important in the development of practical
applications of the theory, such as those related to training and motivational interventions. This research reports on a
preliminary meta-analysis of extant literature in mainstream journals employing the proportion of men and women in the
studies as an indicator of the expected relationships. An explanation of this approach is provided, and preliminary results are
discussed.

Keywords

Technology acceptance model, gender effects, meta-analysis.

INTRODUCTION

As organizations innovate with IT and encounter difficulties and even failures in this endeavor, implementation problems
challenge researchers to look into the nature and the sources of the “implementation puzzle” (Swanson, 1988). The
Technology Acceptance Model (TAM), first introduced by Davis (1989) and Davis, Bagozzi and Warshaw (1989), provides
a parsimonious theoretical model for explaining individual adoption of IT innovations. Since its introduction, TAM has
generated an explosion of research. According to Lee, Kozar and Larsen (2003), TAM occupied 10 percent of the IS journal
space and is in fact considered by many researchers the most researched IS model in the field. The original papers that
introduced TAM (Davis, 1989; Davis, Bagozzi and Warshaw, 1989) are some of the most cited papers in IS literature. TAM
research has become so prevalent that entire special issues of journals have been published, the April 2007 issue of JAIS
providing a recent example. In this Special Issue on Technology Acceptance Research, eminent scholars address
contributions, limitations, and future research in technology acceptance (Hirschheim, 2007; Schwarz and Chin, 2007;
Venkatesh, Davis and Morris, 2007; Silva, 2007; Bagozzi, 2007; Straub and Burton-Jones, 2007; Goodhue, 2007; Benbasat
and Barki, 2007; Lucas, Swanson and Zmud, 2007).

Since the introduction of TAM, research of technology acceptance has progressed through many related research streams.
One such stream investigates gender as a moderating variable. Although this stream has consistently identified a gender
effect, the studies are all relatively recent (Venkatesh and Morris, 2000; Gefen and Straub, 1997; Venkatesh, Morris and
Ackerman, 2000; Venkatesh, Morris, Davis and Davis, 2003). In this paper, we seek to gain a better understanding of the
gender effect by applying the technique of meta-analysis to study the magnitude and importance of gender effects as reported
in the technology acceptance literature.

We believe conducting such a study has three important implications. First, this research will provide a more accurate
estimate of the magnitude of the moderating gender effect. Researchers will find this valuable for planning further
investigations in this area, specifically in the determination of required sample size. Second, this paper serves as an
introduction to the IS field of some of the techniques used in the analysis, specifically the calculation of correlation

Proceedings of the Fourteenth Americas Conference on Information Systems, Toronto, ON, Canada August 14™-17" 2008 1



Sun et al. Gender Effect There All Along?

coefficients from beta coefficients and the use of composition proportions as a weighting tool in this type of application.
Finally, it will shed some light on whether further examination of the gender effect in technology acceptance is worthwhile.
To the extent that the effect size is of a practically important magnitude, a better understanding of its underlying determinants
could be helpful in the design of training and change management interventions. On the other hand, if the magnitude of a
statistically significant moderating gender effect is relatively trivial, then future research efforts into the applicability of
technology acceptance research to new environments may be a better use of resources.

The remainder of this paper is structured as follows. Next, a review of relevant technology acceptance literature and past
research examining gender effects is presented. Following that, we present an introduction and discussion of the novel
methodology employed in this research. Results, discussion and directions for future work follow.

LITERATURE REVIEW

TAM is grounded in models from social psychology, such as the Theory of Reasoned Action (TRA) (Fishbein and Ajzen,
1975; Ajzen and Fishbein, 1980), and the Theory of Planned Behavior (TPB) (Ajzen, 1991). It represents the antecedents of
IT usage through beliefs about two factors: the perceived ease of use (PEOU) and the perceived usefulness (PU). In TAM,
behavioral intention (BI) is determined by attitude towards usage and by the effects of PEOU and PU.

Within the broad area of inquiry on how and why individuals adopt new information technologies, there have been several
research models explaining individual acceptance of information technology. Venkatesh, et al. (2003) reviewed user
acceptance literature and identified eight key competing theoretical models: TRA, TAM, TPB, Motivational Model (MM),
Combined TAM and TPB (C-TAM-TPB), Model of PC Utilization (MPCU), and Innovation Diffusion Theory (IDT). They
empirically compared the eight models by using data from four organizations, which provided a baseline assessment of the
explanatory power of each individual model against which the unified model could be compared. They then formulated a
unified model by integrating elements across eight models. In their unified model — the Unified Theory of Acceptance and
Use of Technology (UTAUT), the authors considered performance expectancy, effort expectancy, social influence,
facilitating conditions and their effects on intention and usage. Performance expectancy is composed of PU, extrinsic
motivation, job-fit, relative advantage, and outcome expectations. Effort expectancy consists of PEOU, complexity, and ease
of use. Social influence includes subjective norm, social factors, and image. Facilitating conditions include perceived
behavioral control (PBC), facilitating conditions, and compatibility. Gender, age, experience, and voluntariness of use are
included as moderating variables. Their study results reveal that UTAUT outperforms the eight individual models. Figure 1
is the research model Venkatesh, et al. (2003) developed. It represents the most comprehensive model in technology
acceptance literature thus far.

Performance
Expectancy

Effort
Expectancy

Use

Behavioral Intention .
/ Behavior

Social
Influence

Facilitating
Conditions

Voluntariness

Gender i
Age Experience of Use

Figure 1. The Unified Theory of Acceptance and Usage of Technology
(Venkatesh, Morris, Davis and Davis, 2003)
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In regards to the examination of gender effects in technology acceptance, several studies have been conducted. Gefen and
Straub (1997) studied 397 knowledge workers using email system. Study findings indicated that women and men differed in
their perceptions but not actual use of email. Women perceived a higher social presence and usefulness of email, while men
felt more at ease with email, but gender differences did not affect actual use. Venkatesh and Morris (2000) studied 342
workers over a 5-month period who were being introduced to a new software system. Their study found that men’s usage
decisions were more strongly influenced by perceived usefulness while women were more strongly influenced by perceived
ease of use and subjective norm, even though the effect of subjective norm diminished over time. Venkatesh et al. (2000)
studied 355 workers being introduced to a new software technology application. The study found clear gender differences in
an individual’s technology adoption decisions in the work place. Decisions of men were more strongly influenced by their
attitude toward the technology while women were more influenced by subjective norm and perceived behavioral control.
Venkatesh et al. (2003) used data from several organizations to empirically test the unified model. They found that gender as
a moderating variable has a definite effect. For men there is a stronger effect in regards to the influence of performance
expectancy on behavioral intention. The effects for women are seen in two relationships. They found a stronger effect in the
influence of effort expectancy on behavioral intention, and a stronger effect than for men in the influence of social influence
on behavioral intention.

In summary, all of the cited studies identified gender differences. Gefen and Straub (1997) noted that men and women
differed in their perception of technology in regards to ease of use and usefulness. Venkatesh and Morris (2000) found that
men’s usage decision was more influenced by usefulness while women’s decision was more influenced by ease of use.
Venkatesh et al. (2000) reported that men’s decisions were more influenced by attitude while women’s decisions were more
influenced by subjective norm and perceived behavioral control. Venkatesh et al. (2003)’s test on the unified model revealed
that moderating effect of gender differed on three relationships: performance expectancy and intention, effort expectancy and
intention, and social influence and intention. Due to the limited time span and the low number of studies, we hope our
research will provide a better understanding of this particular subject area through the study of effect size.

METHODOLOGY

Meta-analysis, first used in the statistical sense by Glass (1976), is a statistical technique that combines the results of several
studies which address a set of research hypotheses (Glass, 1981; Hwang, 1996). Meta-analyses aim to derive a quantitative
measure of the effect size of the relationships under study. The derived effect size is then examined to determine its strength
and significance. There are two main types of effect size: standardized mean difference (e.g., Cohen's d or Hedges g) and
correlation (e.g., Pearson's r) (Hwang, 1999). Meta-analysis emphasizes the practical importance of the effect size rather than
the statistical significance of individual studies.

This research employs the family of meta-analytic techniques outlined by Hedges and Olkin (1985), focused on the
correlation coefficient as the main effect size of interest. This review is restricted only to those studies in major IS journals
that reported information allowing for the calculation of the proportions of each gender in the study sample, as well as data
about the relationship between perceived usefulness and behavioral intention, and perceived ease of use and behavioral
intention. These are the relationships where gender effects in technology acceptance have previously been hypothesized.

Whereas correlation coefficients are the main statistic of interest, they are not always available in the extant literature because
of the inconsistency between authors and journals in reporting practices. This missing data would normally force us to
further restrict our sample to only those studies specifically reporting correlation coefficients between two of the constructs
noted above, in addition to gender-relevant information. Fortunately, Peterson and Brown (2005) developed a procedure to
recover correlation coefficients from standardized beta estimates with a high degree of accuracy. By conducting a large scale
survey of over twenty five years of research published in the premier journals of the behavioral and social sciences that
included both correlation coefficients (r) and path coefficients () for the same relationships, the authors were able to develop
a formula relating these two statistics such that the former could be recovered from knowledge about the latter:

r=/£+0.054 wherer=1ifB>0andA=0 otherwise.

In order to study the potential moderating effects of gender on the main relations in current technology acceptance research, a
weighted least squares (WLS) model was fit to the data as first outlined by Hedges and Olkin (1985). In this technique, a
potential moderator of interest (independent variable) is fit to the sample of correlations (dependent variable) using a linear
model. However, the assumption underlying ordinary least squares (OLS) regression of constant error variances across
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observations is violated when employing correlations obtained from studies with different sample sizes (Hedges and Olkin,

1985). To correct for this problem the regression parameters are weighted according to the sampling error variance (SZSE),
calculated as follows (Fisher, 1921), and then using its inverse square root to create the appropriate weights (Steel and
Kammeyer-Mueller, 2002):

s2 =t W/ weight = ——

N-1 \/g

The moderating parameter, which plays the role of independent variable in the WLS regression procedure outlined above, is
the proportion of men in each of the studies included in the sample. The rationale for this logic is quite straightforward, and
the process has already been employed in a number of studies in other fields (e.g., Porter and Haslam, 2005; Sorensen,
Pinquart and Duberstein, 2002; Ng, Eby, Sorensen and Feldman, 2005). In the particular case of technology acceptance, to
the extent that certain relationships are theorized to be higher for men than they are for women, samples with increasingly
higher proportions of men in them should display higher correlation coefficients. Conversely, for those relationships where it
is argued women display stronger effects, samples with higher proportions of men in them should report increasingly smaller
correlation coefficients. These effects are expected after accounting for the effects of sampling variance as discussed above.

In essence, the procedure attempts to employ the proportion of two arguably heterogeneous groups (in this case men and
women) in different samples to gain an understanding of whether these two groups display differential relationships between
constructs. Although this procedure is still exploratory (albeit having been used in recently published research), large scale
simulation studies of its performance, parameter recovery bias, power, and type | error are under way. In this procedure, the
intercept (o) estimates the value of the correlation for the reference group, while the beta coefficient (B) estimates the
difference between the correlation coefficient for the reference group and the correlation coefficient for the non-reference
group. For this study, we examine the correlations between two of the TAM variables given the proportion of males in the
study sample (Pm). The correlation coefficients are estimated using the following:

Mo &I =a+[xP, +¢

logoup =X+ PBxP, +¢&

The first equation is used to estimate the correlation between PU and BI given different proportions of men in the sample
population of each of the studies. The second result is the correlation between PEOU and BI at the given male population
proportion. In both cases, regression coefficients are estimated using a weighted least squares procedure, with weights as
outlined above and the regression error term represented by .

Several meta-analysis studies have been conducted on TAM (King and He, 2006; Lee, Kozar and Larsen, 2003; Ma and Liu,
2004; Sabherwal, Jeyaraj and Chowa, 2006). Our meta-analysis differs from the previous ones in two aspects. One is that
we focus on gender as the moderating variable. Second, we use the proportion approach of meta-analysis to examine the
relationships among multiple variables. Our study includes TAM research published in premier journals such as MISQ, ISR,
JMIS, JAIS, Decision Sciences, and Management Science. Quantitative studies which include at least two TAM variables
(perceived ease of use, perceived usefulness, attitude, intention, behavior/usage, perceived behavioral control, and subjective
norm) were qualified for inclusion. Even though other constructs such as compatibility, complexity, and relative advantage
are worthy further investigation, examinations of related literature in premier journals (Karahanna, Straub and Chervany,
1999; Moore and Benbasat, 1991; Plouffe, Hulland and Vandenbosch, 2001; Reich and Benbasat, 1990; Straub, 1994) reveal
that gender effect has not been reported in those studies. Since the purpose of this study is to examine gender effect, only
studies with constructs that report gender effect are of interest. An exhaustive electronic and manual search resulted in the
qualification of 79 papers, of which 22 studies reported gender information. Please see Table 1 for journal and study
information.

Prior to beginning the analysis, the authors developed a protocol to ensure consistent coding and subsequent analysis. Three
doctoral students participated in the coding task. Follow-up discussions were held to resolve ambiguities and discrepancies.
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Journals # of TAM related | # of studies reported

papers gender information
MISQ 30 9
ISR 13 4
IMIS 12 2
JAIS 10 6
Decision Sciences 10 1
Management Science 4 0
Total 79 22

Table 1 — Number of Studies Included per Journal

RESULTS

Rather surprisingly, only a relatively small proportion of the studies sampled, all of which had been published in premier IS
outlets, reported enough information about the relationships and moderator of interest to be included in this preliminary
report. In particular, twenty one studies were used to assess potential moderating effects in the perceived usefulness —
behavioral intention relationship (out of which seven required the recovery of correlation coefficients from standardized betas
using the procedure outlined above), and seventeen for the perceived ease of use — behavioral intention relationship (out of
which five correlation coefficients were recovered from beta coefficients). Average sample sizes were 322 and 332
respectively. Sample size weighted correlations were 0.48 for the PU-BI constructs, and 0.414 for PEOU-BI. The average
proportions of men in the samples were 53.6% and 51.56% in each case.

Neither of the two models estimated resulted in significant effects for the proportion of men in the sample, although this may
be a result of the relatively low number of studies included in this study. Ongoing simulation work, however, indicates that
even if the power to detect significant effects is low, the procedure is quite accurate in estimating the magnitude of the effects.
Even so, these results should be considered speculative until a larger sample of studies can be assembled to better test these
effects.

The model involving the PU-BI relationship shows an estimated intercept of 0.631 with a beta of -0.097, whereas the model
with the PEOU-BI relationship shows an estimated intercept of 0.468 with a beta of -0.037. The results of the first model are
consistent with current conceptualizations of the relationship between PU and BI, where men (the reference group) show a
stronger relationship than women. Results from the second model, however, are contrary to our current understanding, in that
men also display a stronger relationship than women in the PEOU-BI case, though the difference is noticeably smaller (e.g. -
0.0937 vs. -0.037). A summary of findings is presented in Table 2.

Studies Average Male Weighted Intercept | Coefficient | t-statistics | p-value
Sample Proportion | Correlation
Size
PU->BI 21 322 53.6% 0.48 0.631 -0.097 -0.29 0.775
PEOU->BI | 17 332 51.56% 0.414 0.468 -0.037 -0.09 0.930
Table 2 — Summary of Findings
DISCUSSION

TAM has served as an extensive research model for technology acceptance at the individual level.

The original TAM

included only five variables: ease of use, usefulness, attitude, behavioral intention, and behavior. Over time, researchers have
added other variables such as self-efficacy, subjective norms, social influence, etc. The unified model Venkatesh et al. (2003)
proposed combines elements from eight variations of theoretical frameworks in technology acceptance. Their empirical
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study demonstrates that the unified model outperforms the eight individual models. Along with many other research streams
investigating the different components of the model, a number of studies have examined gender as a moderating variable.
All of these previous studies have consistently concluded that there is a gender effect.

While meta-analysis is quite popular in psychology and other behavioral disciplines, it is still an under-used technique in
information systems research. Part of the underlying reason is due to the dynamic nature of the discipline, which encourages
limited replication and thus limited raw material for comprehensive meta-analyses. Fortunately, technology acceptance has
been extensively studied so there is a large empirical base from which input to a meta-analysis could be drawn. Hunter and
Schmidt (2005) make a convincing argument for the importance of cumulating results across studies. Given the relatively
small sample sizes and effect magnitude present in behavioral research, as well as the important effects that mere sampling
variance has on the results of individual studies, quantitatively integrating these is of paramount importance to the
accumulation of knowledge.

In this study, we used meta-analytical techniques to integrate the results of multiple studies published in premier journals that
reported the gender composition of their samples. We then use the reported gender composition information to calculate the
correlation between PEOU and B, and the correlation between PU and Bl. We did not find significant correlations, meaning
that based on the sample studies we included, we did not see differences between men and women with regards to perceived
usefulness and perceived ease of use. Due to the limited number of studies we were able to include in the analysis, this
conclusion is by no means affirmative. A more comprehensive inclusion and examination of studies that report gender
information is needed. However, it appears there is preliminary evidence that there is no actual gender effect present. Future
research, pending the results of our complete meta-analysis of all of the TAM research, would be best served by using this
absence of effect as a construct check rather than as an objective of future investigation.

There are several possible limitations to this study. First, we confined ourselves to research published only in major journals
due to the preliminary nature of this investigation. As previously alluded to, the small sample size of this study could lead to
low statistical power, allowing effects that are actually present to escape detection. While this is certainly possible, we
expect subsequent research to demonstrate that this is not the case. Second, not all of the studies done on TAM or its
individual constructs report the gender composition of their subjects. Since our meta-analysis data is therefore incomplete,
there is the possibility of the introduction of sample selection bias. An examination of the studies included in this analysis
reveals a wide variety of sample demographics and environments. Thus, we believe this second limitation has little impact
on our study results. Finally, the Peterson and Brown (2005) technique for calculating correlation coefficients from beta
coefficients may have introduced small amounts of error into our model with each calculation. While it has been shown to be
very accurate, the technique is not perfect. However, we believe the random nature of any individual calculational errors will
eliminate any possible aggregate effect from the use of the method.

FUTURE WORK

We are in the process of conducting a comprehensive meta-analysis of the Technology Acceptance Model. This meta-
analysis will integrate all of the relationships, associated variables, and moderating effects found by individual studies of
TAM and its constructs. As part of this larger effort, we will re-examine gender effect using the methods introduced here but
including all TAM studies that report gender information across all available published sources. A search of ISI Web of
Knowledge using the seminal TAM studies (e.g., Davis, 1989; Davis, Bagozzi and Warshaw, 1989; Szajna, 1996; Venkatesh
et al, 2003; etc.) yielded in excess of thirteen hundred unique citations for this stream of research, of which more than three
hundred are empirical tests of all or part of the original research model. While previous quantitative meta-analyses of TAM
have been limited to a relatively small subset of studies, we intend to be as comprehensive as possible in order to provide the
most accurate picture of the fundamental relationships involved in this extensive literature.

One of the authors is in the process of validating the meta-analysis approach of using composition proportions as a weighting
tool. While this approach, as noted above, has already been employed in a number of studies, a comprehensive examination
of its performance and accuracy has not yet been undertaken. This work in progress varies the number of studies included in
the meta-analysis, the number of subjects in each study, the strength of the correlation between variables of interest found in
each heterogeneous group, and the difference between these correlations, which is the main outcome of interest. By varying
all of these conditions, in addition to including no differences between populations, bias of the estimates and standard error,
statistical power, and type | error can be better understood. The findings from the validation study will provide insights on the
method we will use for future studies.
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