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ABSTRACT

As the changing demographics of the workplace affects organizations,
the need to reexamine relationships between these demographic variables
and their affect on the organization continues. This study provides an
empirical examination of the affect two demographic variables, age and
gender, and any moderating impact of anxiety, enjoyment, and/or peer
pressure may have on computer usage. Based on our analysis of 352
knowledge workers, we identified no significant difference between men
and women and/or young and old regarding their computer usage in
the workplace. Therefore, the findings from this study do not seem to
support earlier research regarding age and gender when determining
computer usage. However, the moderating construct (anxiety) did
appear to be significant in the employee’s computer usage.

INTRODUCTION

The use of information technology (IT) within an organization can
have a dramatic affect, not only on the success or failure of the
organization, but also on the overall work life of its employees. There
are at least two issues associated with organizations investing in
information technology. The first issue is whether employees will
accept the technology. The second issue is whether employees will be
more productive with the new technology. While many studies have
examined technology acceptance (Davis, 1989; Szajna, 1996; Gefen,
1997) and have attempted to focus on how particular variables impact
technology acceptance, few have looked at the implications concerning
the changing demographics (i.e. age, gender, education level, position,
organizational training, and organizational pressure to use technology)
in the U.S. workforce.

As the workforce has changed over the past decade, so has the use
of computers (Igbaria, 1996), and the level of sophistication embedded
in their software applications. However, only limited research has been
conducted to examine how the changing demographics of the workforce
have affected computer usage within the organization. As the number
of women have increased in the workforce and the average age of workers
have also increased (Census, 2000; Greco, 1998), earlier studies may no
longer accurately reflect the current dynamics within the modern
organization. With the proliferation of computers into the home, older
employees may have become more comfortable with basic software
packages (White et al, 1999). Therefore, by looking at the changes that
have occurred in the workforce demographics and the current usage of
information technology in the workplace, we should be able to develop
a better understanding of what is currently affecting the usage of
information technology within the modern organization.

The following study examines data collected using multiple vali-
dated instruments, compares the results to current literature, then
attempts to show the affect of age and gender on the usage of technology,
and the modifying effect of perceived pressure and enjoyment. The
perceived pressure to use technology may be best explained as the social
influences of encouragement by others, others use of IT, organizational
support, and personal anxiety.

This conference paper appears in the book, Innovations Through Information Technology, edited by Mehdi Khosrow-Pour.

LITERATURE REVIEW

Traditionally, research in the Information Systems (IS) and/or
Information Technology (IT) area has focused on the technology (the
system) being implemented (Brown, 2001; Yang & Moore, 1995).
Individual studies have looked at the user, regarding perceived satisfac-
tion in the use of IT(Simmers, 2001, Robie et al, 1998), acceptance of
technology (Davis, 1989), learner behavior (Brown, 2001), gender and
discriminatory practices (Truman et al, 1994), gender and learning
(Arbough, 2000), age and the use of the internet (White et al, 1999),
previous computer experience (Thompson et al, 1994), and motiva-
tional factors to use computers (Armonk, 1996). While not al of the
previously mentioned articles are exclusive to the IS/IT arena, they all
hold relevance to the current research project, due to the findings which
each previously mentioned study has provided.

Brown (2001) found, through a study of technical employees at a
Fortune 500 manufacturing firm, that age is a factor affecting the speed
at which computer training can be presented and in the quality of its
retention. Older employees were found to exhibit less interest in and
have a less positive attitude towards computers than younger employees.
Additionally, Brown found older employees had lower learning outcomes
than younger employees do. Brown concluded that an increase in age
may be associated with greater resistance to computer usage. However,
the Brown (2001) study does not use a control group, nor report separate
findings for its male and female subjects.

Progressively over time the workforce has changed (a greater
number of women, a higher average workforce age, and a higher level
of education (Census, 2000)); the sophistication of IT has increased, as
has the demand placed on the end user. Simmers (2001) found that age
is an important factor in user satisfaction and that younger workers
generally had higher satisfaction than older workers. Therefore, due to
these findings by Simmers (2001), the limitations expressed by Brown
(2001), and age emerging as a barrier to the placement of individuals who
are looking for employment (Gibson et al, 1993), age is an important
and viable variable for further research, i.e., to see if there is a
correlation with computer usage.

Gender no longer seems to be a factor in job placement or level of
placement (Truman & Baroudi, 1994), however, once placed into a
position, gender differences can be noted in the social setting of the
organization. Women may favor computer collaboration and network-
ing, while men may see computers more as a tool to relate content
(Gefen, 1997). Gefen (1997) also reports that gender could affect the
diffusion of IT use in the workplace. This is based on findings from a
study conducted by Gilroy and Desai in the mid 1980’'s and is presented
as an extension of the Technology Acceptance Model (TAM) (Davis,
1989). The TAM however, attempts to predict and explain system and/
or computer use by stating that perceived usefulness and ease of use are
of primary relevance in computer acceptance behavior. In the original
form, TAM defined the constructs of perceived usefulness as the degree
to which a person believes that using a particular system would enhance
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his or her job performance, and perceived ease of use as the degree to
which a person believes that using a particular system would be effortless.

Attempts to explain the predictive powers of the Technology
Acceptance Model have not specifically included age or gender. At-
tempts to describe demographics regarding end user computing (EUC)
have concluded that women generally have less skill with computers and
that women therefore may have restricted access to higher positions
within an organization (Harrison & Rainer, 1992). However, consider-
ing the more equal representation in the workforce of men and women
(Census 2000), the proliferation of computers into the home and the
reduction of anxiety regarding computer usage (Thompson, 1994), the
findings of Harrison (1992) may have to be revisited. Additionally, the
2000 Census estimated a 30% greater enrollment of women in higher
education than men. This Census information is almost a reverse image
from what was reported in the 1970 Census. Moreover, in 2000, there
were almost 3% more women in the workforce holding a college degree
than their counterparts (men). With the increase in college enrollment
reported for women, and the current change in workforce demographics,
organizations must re-consider what age and gender dynamics in their
workplace are currently and how they may be changing in the future.

Organizations, as they attempt to implement new technologies
into their work place, continually need to upgrade the computer skills
of their employees and may have to invest in ongoing training programs
for the workforce (Igbaria, 1996). This perceived need by organizations,
to have a more computer literate workforce, may lead employees to feel
pressure to use computers and/or to gain an acceptable computer
knowledge. Additionally, this may affect older employees more than
younger employees (Gibson et al, 1993). Gibson (1993) found that
employers generally considered younger employees training a better
investment but that hiring older employees would allow more security
for the organizations because older employees were more likely to have
long tenure with the company. With this evident conflict in perceptions
noted, clearly organizations, whether training young or older employ-
ees, are expecting a return on their training investment. This expected
return on investment may be considered, or be perceived by the
employee as a pressure to use the implemented technology (Bolt, 2001).
Further, Caputo and Cianni (1997) found that the average age of women
participants in On-The-Job training programs increased steadily be-
tween 1970 and 1991 and that older women more often completed
training programs than their younger counterparts do.

We first propose a model, which shows the relationships between
age and gender with computer usage, and the modifying affects of social
influences. Secondly, we will develop a set of research questions to be
tested. And third, we will analyze the survey data and discuss the results.

Figure 1: Proposed Research Model

RQL
AGE
SOCIAL COMPUTER
INFLUENCE USAGE
RQ3 (a)(b)(c)
GENDER
RQ2

The proposed model incorporates three research questions. RQ1
investigates the effect age has on computer usage. RQ2 asks the effect
gender has on computer usage. RQ3 (a)(b)(c) tries to determine the
moderating effect of social influence between age and computer usage,
and gender and computer usage.
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RESEARCH QUESTIONS

Literature contends that older workers find the use of computers
more difficult than younger workers. The workforce has increased in
average age and has been exposed to Information technology through
the proliferation of computers into the home and workplace. For more
than a decade, computer usage requirements by employers have also
increased.

RQ1 With the changing demographics in the workplace and
proliferation of computers into the home, does age still affect computer
usage?

While in previous studies, gender was found to have an effect on
computer usage, increased educational levels for women and the prolif-
eration of computers into the home may have caused gender to have less
of an affect on computer usage within the organization. Additionally,
with the increasing number of women in the workforce, and the
continued growth of computer usage required by employers, questions
arise as to whether gender affects computer usage. Studies from the
1980's and 1990's have typically concluded that gender does affect
computer usage.

RQ2 With the changing demographic in the workplace and the
proliferation of computers into the home, is gender still affecting
computer usage?

The workforce has increased in average age, changed its composi-
tion regarding men and women, and has been exposed to computer
technology for many years, and computer usage may now be expected
and/or required by employers (i.e. increased pressure). The workplace
supplies an element of pressure that can be measured as a perceived social
influence (Compeau, D., et al, 1999). Looking at three elements of
social influence and how the workplace perceives these influences can
be ascertained in three questions.

RQ3(a) Does internal peer pressure moderate the impact of age
and gender on computer usage?

RQ3(b) Does anxiety moderate the impact of age and gender on
computer usage?

RQ3(c) Does enjoyment moderate the impact of age and gender
on computer usage?

RESEARCH METHOD
Subjects

The target population for this study was knowledge workers -
specificaly, individuals whose primary work involved the use of com-
puter technology in their daily work activities. Representatives from
twenty companies were identified and asked to participate in this study.
The companies were large, multi-national organizations that repre-
sented a diverse group of industries including agriculture, oil refining,
insurance, retail, consulting, transportation, and finance. Each repre-
sentative was asked to distribute 20 questionnaires to a randomly
selected group of knowledge workers throughout their organization.
Individuals were identified for participation based on their job descrip-
tion and a short interview to determine the extent to which they utilized
computer technology in their daily activities.

Instrument

The survey package contained a cover letter from the organization’'s
representative, a letter from the researchers explaining the purpose of
the study, and the questionnaire. All respondents were guaranteed
confidentiality of their responses. This study utilized four sections of
a multipart questionnaire - ten questions were included to solicit
information about the respondent and their organization; eight ques-
tions to determine the extent of computer usage; five questions designed
to measure the items that make up social influence in this study. As a
follow-up, after two weeks the company representatives contacted
those individuals who had not completed the survey instrument. A total
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Figure 2: Elimination of respondents

Median Age
=29

40%
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60%
> 31 years old
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10%
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21 27 p31 57

This portion eliminated from the sample

of 352 individuals completed the survey instrument for a response rate
of 88 percent (352/400).

RESULTS

A total of 352 subjects voluntarily participated in this study.
Gender was split equally with fifty percent male and fifty percent female.
Fifty-nine percent were college graduates with fifty-four percent citing
business as their primary educational background. Seventy-one percent
of the respondents were employed in a functional area other than
information systems. Sixty-eight percent of the participants were
either middle management, first line management or professionals.
Almost all (99%) responded that they used a computer at their place of
work several times a day. Obviously, the use of computers is an integral
part of their jobs. In fact, ninety-two percent of the respondents
reported that the use of a computer was required at their jobs. Therefore,
the participants of this study were predominantly knowledge workers.
A summary of the key demographic characteristics is presented in the
Appendix 1.

Before starting the analysis, we decided that there might be issues
that arise when separating young respondents from older respondents.
Therefore, to eliminate any confusion regarding proximity to the
median age, we decided not to include respondents that were between the
40" and 60" percentile for age. As seen in figure 2, this study produced
a minimum age of 21, a maximum age of 57, and a median age of 29.
Therefore, 60 respondents between the ages of 27 and 31 were removed
from all calculations.

ANALYSIS

When addressing the research questions, we focused on the com-
puter usage first, by age then by gender, and concluded with the
moderating influence social pressures have on computer usage. Table 1
lists the pertinent descriptive statistics of our respondents.

Direct Predictors

To investigate further, a t-test was conducted on age as a predictor
of the self-reported usage of computers. As shown in table 2, age is not
a significant factor (t-score of 1.012) affecting computer usage. Al-
though, research looks for significance, the lack of significance in this
case is in itself very important. While past research has indicated that
age may be an issue affecting computer usage (White, et al, 1999; Brown,
2001; Simmer, 2001), this study suggests that age is no longer a factor
in computer usage. Therefore, according to these results, we suggest that
age no longer has a significant affect on computer usage.

A t-test was also conducted on gender as a predictor of the self
reported usage of computers. As shown in table 3, gender, male or female,
is not a significant factor (t score=.949) affecting computer usage. As
stated in the discussions leading to research question #1, research looks
for significance; the lack of significance for gender in this study is again
important. As with age, past research regarding gender has typically
indicated that gender may be an issue affecting computer usage (Harrison
& Rainer, 1992; Arbaugh, 2000; Truman, 1994; Gefen, 1997). This
study finds that gender by and of itself is not a factor in computer usage.

Table 1: Descriptive Statistics for Sample

Y ounger Std. Y ounger Std.
Males (n = 79) Min | Max | Mean | Dev. Females(n=63) | Min Max | Mean | Dev.
Age 21 27 | 2465 | 168 Age 21 27 | 2495 | 178
Hours of Use lhr | 11hr 5.63 1.86 Hours of Use 2hrs | 9hrs | 5.67 175
Per Day Per Day
Peer 4.35 0.77 Peer 452 0.76
Pressure Pressure
Management 443 | 0.76 Management 4.60 0.71
Pressure Pressure
Anxiety 1.45 0.53 Anxiety 183 0.82
Enjoyment 3.89 0.69 Enjoyment 3.94 0.80
Older Std. Older Std.
Males(n=71) Min | Max | Mean | Dev. Females(n=79) | Min Max | Mean | Dev.
Age 31 56 3532 | 6.00 Age 31 57 39.14 | 6.72
Hours of Use Ohrs [ 8hrs | 522 | 2.02 Hours of Use 2hrs | 9hrs | 561 177
Per Day Per Day
Peer 448 | 061 Peer Pressure 4.61 0.65
Pressure
Management 444 | 063 Management 453 0.77
Pressure Pressure
Anxiety 146 | 063 Anxiety 141 | 048
Enjoyment 4.07 0.69 Enjoyment 411 0.68
Table 2: Age as Predictor of Computer Usage
Age N Mean Std. Dev. Std. Error
Y ounger 142 5.65 hrs 1.808 0.152
Older 150 5.43 hrs 1.895 0.155
t-test for equality of means
Usage t [ df [ Sig(2-tal) | Meandiff
Usage 1.012 | 290 0.312 | 0.22

Therefore, according to these results, we suggest that gender does not
have significant affects on computer usage.

To analyze the data further, we separated the data into a simple
matrix of younger employees, older employees, male, and female, as
seen in figure 3. We found that younger females use computers only
slightly more (5.67 hours) than the other groups. After conducting a
sequential sum of the squares, we found F=.91 and that there is
significance of only (.438) for the grouped sections with regard to
computer usage. As stated previously, this is significant in and of itself
because of the findings of past research stating there was a difference for
age, gender, and computer usage. This provides a secondary evidence
of non-significance regarding computer usage being affected by age and
gender.

Moderators — Social Influence

The third research question, RQ3 (a)(b)(c), addresses the perceived
social influences of peer pressure, anxiety, and enjoyment and any
moderating affect they may have on computer usage. The measures for
anxiety and enjoyment are constructs relying on multiple items derived
from Compeau, Higgins and Huff (1999). The construct for anxiety has
five questions and provides a standardized reliability alpha of .8014. The
construct for enjoyment has four questions and provides a standardized
reliability alpha of .8144.

To address RQ3(a) we looked at peer pressure. When examining
figure 4, we see that older women perceive the strongest pressure to use
computer, while younger men perceive slightly less pressure to use
computers. Also clear is that women, in general feel more pressure to
use computers than do men. These finding support Gibson et a (1993)
that older employees feel greater pressure to use computers. However,
peer pressure appears not to moderate the impact of age or gender on
computer usage at a significant level.

When examining figure 5 and considering RQ3(b), older women in
this study are found to have the lowest anxiety regarding computer use.
Interestingly, the younger women have the highest levels of anxiety
(relative to the other groups). The overall low anxiety level in this study
supports the findings of Thompson (1994) which suggested that there
has been a lowering of anxiety levels in the use of computers. Addition-
ally, figure 5 shows that this research could support Gefen's (1997)
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Table 3: Gender as Predictor of Computer Usage

Gender N Mean Std. Dev. Std. Error
Female 142 5.64 hrs 1.756 0.147
Mae 150 5.44 hrs 1.941 0.159

t-test for equality of means
Gender - Usage t [ df [ Sig (2-tail) Mean diff
Usage 0.949 [ 290 [ 0.344 0.21
Figure 3: Age and Gender relating to computer usage
Younger Older
Female 5.675 5.614 Computer
—————> Usage

F= 0091

Male 5.627 5.22 Sig = 0.438

Figure 4: Peer Pressure as Moderated by Age and Gender

Younger Older
Female 4.524 4.608 Computer
| Usage
F= 1.80
Male 4.354 4.479 Sig = 0.148
Figure 5: Anxiety as modified by Age and Gender
Younger Older
Female 1.832 1.410 Anxiety
———~ F= 676
Sig = 0.00
Male 1.448 1.462
Figure 6: Enjoyment as modified by Age and Gender
Younger Older
Female 3.942 4.105 Enjoyment
| F= 142
Sig = 0.238
Male 3.890 4.042
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position that gender does play a role in computer usage. However, this
support can only be applied when considering the modifying affects
anxiety has on age and gender in computer usage.

The last research question RQ3(c), regarding enjoyment, also fails
to provide significance at any level. However, in figure 6, it is interesting
to see that older individuals in this study perceived greater levels of
enjoyment from using the computers. This is contrary to what Simmers
(2001) found. In this study, older women more strongly look forward
to using computers on the job than any other group. While earlier studies
may have found men and women significantly different in their com-
puter use (Arbaugh, 2000; Truman, 1994; Gefen, 1997), we believe that
the differences are no longer as dichotomous as they once were.

CONCLUSION

We went into this research project expecting that there would be
limited, if any, change in the role that traditional usage predictors have
on computer usage; namely, that age and gender would predict the
acceptance and/or degree of usage of computers by employees. We
expected that social influences (peer pressure, anxiety and enjoyment)
would have significant impacts on computer usage amongst the different
age/gender groups. These expectations were based partly on the limited
published research that would predict or document a change in the
acceptance or use of computers by different genders and age groups.
Previous research would lead us to expect male and younger employees
to more readily and more often use computers in the performance of
their work. This has been an evident pattern for some time.

However, based on the results of this study, it now appears that age
and gender no longer predict computer usage; i.e. gender and age are
equally involved in the usage of computers. We found no significant
difference between younger and older and/or between male and female
in their usage of computers. Based on these findings, it would appear
that computer skills and the accompanying usage of computers have
reached a maturity in our domestic culture equivalent to an employees’
ability to read and write; it is expected and therefore, any employable
person has it.

If the moderating affect of peer pressure, anxiety, and enjoyment
are examined — for effects on age and/or gender’s computer usage — only
anxiety moderates — i.e. causes changes in usage to be significant. It
would appear that organizations should undertake programs that reduce
or remove those elements of computer usage that can cause anxiety
about computer usage within the organization. This may take the form
of additional training or possibly allowing the work force alternative
methods of completing certain computer-based tasks.

Perhaps the most important finding of this study is, when under-
lying conditions do change, it is necessary to reexamine the basis of our
“generally accepted thoughts”. We must determine if the changing
conditions lead to changes in how people (employees) interact with their
jobs and/or any dimension of their work life, such as the level of usage
of technology that supports and leverages the efforts of the worker. We
noted that there has been a great demographical change/shift in our
workforce over the past couple of decades. Further research could/
should be conducted to see if the demographic shift caused the new
comfort level in computer usage or did a new emergent computer usage
comfort level precede the demographic shift. Interesting question —
however, its solution may be of limited value. Or isit? Knowledge of
this quandary could help in the structuring of plans to draw lesser trained/
lesser employable people into better paying, more meaningful lines of
work. This knowledge would guide organizations as to whether computer
training is a prerequisite to employment or whether involvement in a
job that uses computer is more useful pursuant to the computer training.

Future research should examine computer usage rates to see if those
effects were caused by the changing workforce demographics itself or
some precedent or posterior condition to the change in workforce
involvement. Or possible opportunities emerging (arising) from the
years of great economic growth, a large but unnoticed change agent to
computer usage. Will these changes in computer usage be sustained in
a lower (slower) economy? This must also be evaluated to uncover
possible predictors and/or conditions that would enable predictors to
influence computer usage.
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APPENDIX 1. SUMMARY OF KEY DEMOGRAPHICS

Functional area: Information Systems 28.70%
Accounting 21.00%
Other Areas 25.20%
Marketing and Sales 13.10%
Human Resources 6.00%
Management 6.00%

Position in the Organization: Executive 3.10%
Middle Management 17.90%
First Line Management 21.60%
Professional 31.30%
Technical 12.80%
Clerica 9.10%
Other 7.40%

Gender: Male 50.00%
Female 50.00%
Some high school or completed

Educational Level: high school 12.50%
Some College 10.50%
College degree 58.80%
Some graduate work 8.50%
Graduate degree 9.70%

Educational Background: Business 54.00%
Other 46.00%9
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