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Sex and generational differences in uses and perceptions of technology
were examined among 262 participants (104 men and 158 women),
ranging in age from 18 to 92. Participants reported their attitudes toward
using technology, the contexts of their technology use, and their choices
regarding types of devices and social networking services (SNS) use.
Specifically, we explored questions that have not been posed in previous
work, such as perceptions of user-friendliness of various forms of
technology (e.g., websites), use of technology to avoid work or face-to
face communication, and self-reported feelings of anxiety and addiction
related to technology. Analyses revealed no sex differences in daily
technology use (e.g., hours per day on Facebook). Observed sex
differences included women reporting more frustration with technology
and different motivations for technology use, whereas men reported more
ease with new technology. Generational differences emerged as central in
choices for technology use, including older adults finding both cell
phones and websites less user-friendly than both middle aged adults and
young adults. Older adults reported being less anxious than other groups
if they realized they had left their cell phone at home. Also, older adults
were less likely to report that technology has significantly altered how
they communicate with others versus both younger groups. Generally, the
digital divide in technology use is found between the oldest adults and
the two younger groups. Increased technology use by seniors might be
facilitated by offering individualized training in community sites.

Technology has a central and evolving role in American society.
Technology is defined in a number of ways, including being a tool that
people use for intellectual and social purposes (Luppicini, 2005). Indeed,
people of all ages use technology for interpersonal communication,
information, and entertainment, but are there differences in the degree to
which it is central to their lives and the contexts in which they use it? It
is important to examine the demographic factors that may predict
comfort with, use of, and preference for different types of technology, as
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it becomes ever more necessary for organizational and personal
communication. Generation, or age, has recently been reported to be a
more important predictor of technology use than sex (Van Volkom,
Stapley, & Malter, 2013) and to be dependent upon context. The current
study builds on past research by examining sex and age differences
together as well as exploring demographic differences in attitudes toward
and use of technology (e.g., frustration felt when using technology, use
of a cell phone to make calls and send text messages).

Age Differences in General Technology Use

Despite technology use being generally prevalent in American
society, there are data that suggest both similarities and differences by
age. For example, fifty-five percent of adults access the Internet via their
mobile phone and adults under 50 years old are just as likely to use
mobile Internet access as teenagers (Madden, Lenhart, Duggan, Cortesi,
& Gasser, 2013). Recent reports of the percentage of teens who own a
tablet (25%) are almost the same for adults between 18-50 years old
(23%). However, in general, older adults tend to express less interest in
technology (e.g., computers), and use less variety of technology than
younger adults, which affects how prevalent technology is for older users
(Czaja et al., 2006). Younger users (18-28) of technology usually have
more experience with various types of technology and functions of
technology (Olson, O’Brien, Rogers, & Charness, 2011), such as
experience with different computer parts and computer functions. Older
adults (65-90) seem to understand some types of advanced computer
functioning, but they usually have less experience with them than
younger adults. Recent data from PEW foundation studies revealed that
older adults eventually adopt new technologies, but do not necessarily do
it as quickly as younger adults (Zickuhr & Madden, 2012).

The younger population appears to have more positive attitudes
concerning technology than the older population (Czaja et al., 2006;
Purcell, Brenner, & Rainie, 2012; Van der Kaay & Young, 2012).
Researchers found that older participants (60-91) expressed less interest
in technology and a less favorable attitude towards technology than the
middle-aged (40-59) and younger participants (13-39). When further
analyzing negative perceptions of technology, the older population
reported a variety of frustrations with technology. In research conducted
on adults 85 years and older, participants expressed being frustrated with
the overreliance of society on technology and the lack of human contact
due to the increased usage of automated systems (Heinz et al., 2013).
Participants specifically noted being upset by the utilization of
technology for social interactions and frequently expressed the feeling
that technology is too complex for them to fully understand. However,
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they would like to see technology be of use to them, including aiding
them with their transportation needs, helping them remain independent,
and improving their health. Despite frustrations, participants were still
open to technology use.

Age Differences in Internet Use

With respect to the Internet, younger adults generally have been using
the Internet longer and use it more frequently than their older
counterparts (Olson et al., 2011). Older adults are also less experienced
with using touch screens on various devices such as phones, computers,
and tablets. A common use of the Internet includes using search engines
such as the popular search engine Google (Purcell et al., 2012). Young
adults and college students are the most frequent users of search engines.
Within the older population of adults, adults under 50 years old are the
most likely to use search engines, with adults 50 and over being the least
common users of search engines.

Age Differences in Cell Phone Use

The majority of American adults own some type of cell phone
(Lenhart, Ling, Campbell, & Purcell, 2010). Young adults ages 19 to 21
do the most text messaging with a cell phone, a behavior that
dramatically decreases following these years (Ling, 2010). More
recently, in a previous three-generation study, we also observed that the
youngest adults sent and received more texts than the middle aged and
older adult groups (Van Volkom et al., 2013), but the middle aged group
made the most cell phone calls, so there are generational differences in
the manner in which people use the same devices.

Age Differences in Use of Technology for Social Networking

Age differences have also been reported for participation in social
networking sites. Facebook continues to be the most popular and well-
known social networking website with more than two-thirds of
Americans using it (Rainie, Smith, & Duggan, 2013). Older adults (30
and older) are far less likely to use Facebook, and those who have a
profile use the site less frequently than younger users (18-29). When
asked to report how many “friends” they had on Facebook, recent reports
among a community sample revealed age differences across adulthood,
with the young adults reporting the most “friends” (Van Volkom et al.,
2013).

Age Differences in Emotions Associated with Technology
The emotions people experience using technology may affect future
use of technology and how they view technology in general. Individual
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and group differences appear to affect what type of emotional reaction
users have to technology (Cotton, Ford, Ford, & Hale, 2012; Czaja et al.,
2006; Heinz et al., 2013; Junco, Heiberger, & Loken, 2011; Rosenthal,
2008; Shapira, Barak, & Gal, 2007; Shedletsky, 2006, 2012; Smith,
2012; Van der Kaay & Young, 2012; White et al., 2002).

There is a clear generational difference in emotional reactions. Older
adults generally experience more negative emotions than younger adults
(Czaja et al., 2006; Rosenthal, 2008; Shedletsky, 2006; Van der Kaay &
Young, 2012). Adults experience more anxiety about using technology
than college students (Shedletsky, 2006). Older adults also tend to
express a desire for technology to be simplified, and report feeling
intimidated by computers and express concerns about breaking them
(Heinz et al., 2013). Similarly, older adults reported the most anxiety
when using technology (e.g., computers) in Czaja et al.”’s 2006 study.

The older population has found ways to combat the obstacles they
face when using technology. The most common way to cope with these
challenges is by seeking help from others, whether it is family, friends, or
professionals (Rosenthal, 2008). Generally speaking, older adults who
experience anxiety and lack confidence when using computers will most
often seek help from people rather than using books or manuals to help
them learn how to use computers and other technology. Taking classes to
better understand how to use technology appears to effectively reduce
technology-related anxiety and also demonstrates that adults who
experience anxiety are capable of learning how to use technology and
becoming comfortable with it despite their negative emotional reactions
(Shedletsky, 2006). Another effective means of combating negative
emotional reactions to technology is a mentor system where the younger
generation tutors the older generation on computer use (Shedletsky,
2006). While both the mentors and the mentees usually come into this
experience feeling anxious (Shedletsky, 2012), those being tutored
experience less anxiety and stress with using technology following the
mentoring experience and both the mentors and mentees consider the
experience to be a positive one.

Despite the fact that technology elicits negative emotions in its users,
there are also many positive emotional outcomes associated with
technology use (Cotton et al., 2012; Shapira et al., 2007; White et al.,
2002). Older adults who learn to use computers and Internet operations
are less likely to suffer from depression and loneliness, and may benefit
from an improved overall life satisfaction and control (Shapira et al.,
2007). When researchers compared adult-learners and adult non-learners
of technology, the non-learners experienced a deterioration of their well-
being while the learners reported an increase in their well-being
following a computer class. Therefore, not only did learning to use
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technology help improve well-being, it may have also prevented
deterioration of well-being with aging. In interviews conducted with
adult technology-learners, researchers found common themes which
provided further insight into improved well-being. These themes
included: learning, involvement, social aspects, and positive feelings
(Shapira et al., 2007). It seems that learning to use the Internet brought
about positive emotions because using the Internet is viewed as a
youthful activity, it allows for elderly people to communicate with others
through a new medium, and keeps older adults up-to-date and involved,
which may explain the reduced feelings of loneliness.

While older adults may be slower to adapt to new technologies
(Olson et al., 2011), and may experience more anxiety and challenges
with respect to technology (e.g., Shedletsky, 2006), learning to use
technology is associated with some positive outcomes. However, these
researchers did not compare the pre/post results of older adults learning
to use the internet to pre/post results of younger adults learning to use the
Internet to see if the positive outcomes found in this study can truly be
attributed to learning to use the Internet specifically or just learning
something new in general. It is possible that the positive emotional
outcomes detected by Shapira et al. (2007) may be the result of the
positive outcomes that are associated with taking part in self-expanding
activities, or new and novel activities which expand one’s sense of self
(Aron & Aron, 1986). It is possible that the experience of doing
something novel with the help and instruction of a professional helps
improve well-being rather than the use of computers and the Internet
themselves. However, earlier research is consistent with the findings of
Shapira et al. (2007). When comparing older adults who use the Internet
to older adults who do not use the Internet, Internet-users are less lonely,
less depressed, and have more friends than non-users (White et al., 2002).
Additionally, adults 50 years old and older who regularly use the Internet
for sending and receiving emails, or for any other purpose, are less likely
to be depressed (Cotton et al., 2012). This suggests that staying current
with technology and making use of new technology may benefit the older
population’s mental health, which provides valuable positive support for
how technology can be useful in benefitting society.

Age Differences in Technology-Related Skills

Since demographic differences have been found with respect to who
uses technology more (e.g., Olson et al., 2011), who views technology
more favorably (e.g., Czaja et al., 2006), and who tends to be more
comfortable with using technology (e.g., Rosenthal, 2008), it is important
to explore demographics and how they relate to technology skill level.
Since lower levels of efficacy are associated with higher levels of task



562 NORTH AMERICAN JOURNAL OF PSYCHOLOGY

anxiety, understanding which users experience the lowest sense of
efficacy with technology use can help researchers understand how
technology-related anxiety and technology skill level are related (Muris,
2002). The oldest adults generally experience more anxiety (Rosenthal,
2008) and view technology more negatively than the younger adults
(Czaja et al.,, 2006). This can have numerous implications for the
technology-related skill level of the older population.

Skill level can influence likelihood of using technology (Wang &
Wang, 2010). The following factors all play a role in whether people will
make use of technology: how technology will benefit them, how much
effort they will have to put in to using technology, whether they perceive
that others expect them to use technology, how enjoyable the experience
will be, how useful the technology will be, and how capable they feel
they are to use technology. Technology-related self-efficacy may be
important to the discussion of technology-related skills.

Users’ skill level can influence whether they use technology (Wang
& Wang, 2010) and younger users are more likely to possess technology-
related skills (Czaja et al., 2006; Shedletsky, 2006; Van der Kaay &
Young, 2012; White et al., 2002). When analyzing users’ efficacy and
interest in technology, older adults ages 60-91 score the lowest followed
by middle-aged adults aged 40-59 (Czaja et al., 2006). Even when
comparing undergraduate college students on their perceived aptitude for
computer technology, students over 25 perceived themselves to have
lower aptitude for computers than students under 25 (Smith, 2012). Users
who feel that they have low efficacy for computer usage are interested in
increasing their knowledge and computer skills (Rosenthal, 2008). The
strongest motivating factor for older adults attempting to improve their
skills is the ever-changing world we live in and a desire to stay up-to-date
with new technological advances. These users also expressed a desire to
improve upon their skills for using technology in general, not just
computers specifically (Van der Kaay & Young, 2012).

Sex Differences in General Technology Use

Generally speaking, men tended to report using technology more in
previous decades (Sherman et al., 2000), and to report using a wider
variety of devices and programs than women (Czaja et al.,, 2000).
However, no differences were reported with respect to males’ and
females’ usage of computers (Czaja et al., 2006). The current study is
designed to lend insight into the contexts in which sex differences may
continue to exist over a decade after Sherman et al.”s (2000) research.

The discrepancy in findings regarding sex differences in technology
use may depend upon which type of technology is being discussed and
the way that it is used. For example, Sherman et al. reported in 2000 that
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men were more familiar with computers than women, whereas women
reported using email more frequently than men. This could be partly a
result of men having used computers and the Internet for longer than
women (Jackson et al., 2008). Women also have reported a higher
intensity of cell phone usage than men, whereas men play video games
more often than women (Jackson et al., 2008).

Sex Differences in Internet Use

Some research has examined sex differences in the Internet usage of
males and females, and found that consistent with the current study’s
focus on context, males and females use the Internet for different
purposes. Females of all ethnicities were more likely to report using the
Internet to browse the Web, make online purchases, research their
interests, and use a search engine (Jackson et al., 2008), whereas African
American males were the least likely to use the Internet for these
purposes. Overall, women tended to use the Internet for communication-
related purposes, whereas males were less likely to use the Internet for
this purpose. Women have also reported more frequent use of Facebook
(Rainie et al., 2013), but the percentage difference was small (74%
versus 70%). Conversely, there were no sex differences in responses to
more detailed questions about Facebook, either the amount of time per
day spent on Facebook or the number of “friends,” reported by a recent
community sample of adults from 18 to 92 years of age (Van Volkom et
al., 2013). Inconsistent reports may be due to the type of questions
participants are asked about their Facebook use (Schwarz, 1999).

Sex Differences in Emotions Associated with Technology

In contrast to the clear differences between generations, there are no
clear sex differences in emotional outcomes of technology use. Some
research has found that women tend to experience more anxiety than men
(Czaja et al., 2006), whereas other researchers found no differences
between males and females in the same year (e.g., Shedletsky, 2006).
When looking into obstacles to using technology for older women, the
two most commonly reported responses are experiencing anxiety and
lacking confidence (Rosenthal, 2008). This indicates that the negative
emotional reactions of users to technology may be severe enough to
prevent them from using technology.

Sex Differences in Technology-Related Skills

When considering the various skill and competency factors that come
into play for a potential user of technology, sex differences emerge
(Wang & Wang, 2010). Men are more concerned with how the
technology will benefit them, whereas women are more concerned with
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how much effort they will have to put forth when using the technology.
Men and women also have different motivators for improving upon their
technology-related skills. The most important motivating factors for
older women to become computer literate include: to acquire
information, to try something new, desire to stay current with the world,
to keep in touch with family and friends, needing to use word processing,
and to obtain health-related information. Sex differences have also been
detected in perceived aptitude for technology (Smith, 2012). Specifically,
males perceived themselves to have a higher technical aptitude than
females, whereas females perceived themselves to have a higher aptitude
for social technology than males (e.g., text messaging and Facebook).

Sex Differences in Attitudes and Perceptions of Technology

Most research appears to agree that sex differences with respect to
attitudes towards technology continue to exist (Czaja et al., 2006; Heinz
et al., 2013; Sherman et al., 2000). In 2006, women reported having the
least positive feelings and the most negative attitudes towards technology
(Czaja et al.). Furthermore, men tended to feel more positively than
women towards computers specifically (Sherman et al., 2000). With
respect to Facebook usage, women not only use the site more often than
men, but they also report valuing Facebook more than men (Heinz et al.,
2013). These differences may be explained by variations in the degree
that women value making connections with others, rather than a reaction
to a type of technology.

The Present Study

Research has yielded information about general demographic trends
in the usage, perceptions, attitudes about, and skills related to technology
within American mainstream culture. Technology usage is generally
more prevalent in younger users (e.g., Czaja et al., 2006). Older adults
and women tend to have more negative perceptions of technology than
younger adults and men (Czaja et al., 2006; Purcell et al., 2012; Van der
Kaay & Young, 2012). Additionally, older adults report experiencing
more adverse emotional reactions to technology (Czaja et al., 2006;
Rosenthal, 2008; Shedletsky, 2006; Van der Kaay & Young, 2012).
Finally, older adults and women generally perceive themselves to have
fewer technology-related skills (Czaja et al., 2006; Shedletsky, 2006;
Van der Kaay & Young, 2012; White et al., 2002). Because many
positive outcomes have been associated with technology (Cotton et al.,
2012; Shapira et al., 2007; White et al., 2002) and more older adults are
becoming users of technology (Lenhart et al., 2010), it is important to
explore contexts that influence technology usage and perceptions within
American culture. Furthermore, as more recent community data have
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questioned the extent of sex differences (Van Volkom et al., 2013), it is
important to determine whether the pattern of more age differences than
sex differences is replicated.

The current study examines generational and sex differences among a
community sample of younger, middle-aged, and older adults in the New
York metropolitan area. This is accomplished by examining participants’
demographics and attitudes towards, use of, and feelings about different
types of technology. Participants also reported how technology
influences different aspects of their social life. The present study adds to
the current literature base by addressing many questions that have not
been considered in previous research (e.g., feelings of frustration,
addiction, and anxiety related to technology, using technology to avoid
work, personal problems, or face-to-face communication, misun-
derstandings that result when using technology to communicate, and
perceptions of the user-friendliness of computers, websites, and cell
phones). The following hypotheses are tested:

Hypothesis 1: There will be sex differences in technology use.
Hypothesis 2: Younger generations will report being more comfortable
using various forms of technology than older generations.

Hypothesis 3: Younger participants will report more feelings of anxiety
when cut off from technology, and fewer feelings of frustration when
using technology.

METHOD
Participants

The full sample included 276 adults. One participant was dropped for
missing data on generation, 6 participants were dropped for missing data
on age, and 7 participants were dropped for missing data on sex, since
these were the key demographic variables of interest. The final sample of
104 men and 158 women ranged in age from 18 to 92 years (M, =
49.21, SD = 20.49). Participants self-reported their generation according
to their age group, resulting in 90 young adults (defined as 18 - 44 years
of age; Myee = 25.12, SD = 7.54), 88 middle-aged adults (defined as 45 —
64 years of age; M,,. = 51.81, SD = 6.26) and 84 older adults (defined as
65 years of age and older; M, = 72.29, SD = 6.52). Almost half of the
sample (123 participants) worked full-time, with 46 working part-time,
11 unemployed, 16 in school and not working, and 64 retired. Two
participants failed to report their employment status.

Almost half of the sample (118 participants) was married, with 83
reporting single, 29 reporting divorced, 4 reporting separated, and 26
reporting widowed as their marital status. Two participants failed to
complete the marital status item. When asked about educational status,
15 participants reported some high school education, 60 were high school



566 NORTH AMERICAN JOURNAL OF PSYCHOLOGY

graduates, 79 had completed some college, 57 were college graduates, 10
attended some graduate school, and 39 held graduate degrees. Two
participants failed to respond to this item. The majority of the sample
(199 participants) was of White or European ancestry, with 8 reporting
Eastern or Asian ancestry, 24 reporting Black or African ancestry, 21
reporting Hispanic or Spanish ancestry, 9 reporting another ancestry not
listed on the questionnaire, and one participant failing to report ethnicity.

When asked about their living situation, most participants (209)
reported living with someone else (such as a roommate or spouse) while
the remaining 51 lived alone (and 2 participants failed to answer this
item). Almost all participants (241) reported that they owned a cell
phone, with only 14 reporting that they did not own a cell phone (7
participants did not respond to this item). More than half of the sample
(161 participants) reported that they used both a landline and a cell phone
in their primary residence, while 22 used a landline only and 77 used a
cell phone only. Two participants failed to respond to this question.

Participants were recruited via convenience samples in the
community as well as the family, friends, and acquaintances of the
students in two sections of a Research Methods in Psychology and
Laboratory course from summer 2012 and summer 2013. The student
research assistants obtained written consent for participation after reading
the informed consent form to the participants.

Materials

The questionnaire, containing 43 items and designed for the purposes
of this study, obtained general demographic information (e.g., generation,
marital, educational, and employment status, and ethnicity). Participants
responded to questions such as their frustration level when using
technology (e.g., “how much frustration do you feel when using
technology?”, where 1 = none, and 7 = a lof). They also responded to
technology use questions such as “do you ever use technology to help
you forget about personal problems?”, where 1 = never and 7 = all the
time, and “do you ever use technology to avoid work?”, where 1 = never
and 7 = all the time. Participants also responded to perception questions
such as “how user-friendly do you find websites to be?”” where 1 = not at
all user-friendly and 7 = very user-friendly. Participants were asked
about their use of social media (e.g., “approximately how many friends
do you have on Facebook?”). Participants also responded to questions
about their use of Twitter, the Internet in general, and their use of a cell
phone to make and receive phone calls as well as send and receive text
messages during the week and on the weekend.
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Procedure

During two six-week Research Methods summer courses, one in 2012
and one in 2013, student research assistants were trained on ethical
standards of research and data collection for this project. Students were
sent into the field to collect data via convenience sampling. Once
informed consent was obtained from participants by the student
researchers, the consent forms were filed separately. Participants were
given privacy to complete the questionnaire, but the researcher remained
close by to answer any questions and provide clarification as needed.
Data were compiled across both summer sessions and were combined for
the purposes of the current analyses.

RESULTS
See Table 1 for a summary of sex differences in general technology
use in daily behavior, none of which reached statistical significance (e.g.,
amount of time spent on Facebook, Twitter, and the Internet, as well as
weekday and weekend cell phone calls made and received and weekday
and weekend text messages sent and received).

TABLE 1 Sex Differences in Technology Use

Men Women
M SD M SD p
Weekday Cell Calls Made 13.07 18.10 11.15 19.88 43
Weekday Cell Calls Received 10.86  16.09  7.75 11.50 .07
Weekend Cell Calls Made 8.44 9.87 7.93 1440 .75
Weekend Cell Calls Received 13.00 53.76  8.60 2554 38
Weekday Texts Sent 46.25 8943 7494 26379 .29
Weekday Texts Received 4352 7898 7094 25344 .29
Weekend Texts Sent 4327 8699  71.83 34296 41
Weekend Texts Received 47.02 92.16  58.23 258.13 .67
Hours per Day on Facebook 1.84 4.90 1.23 1.95 17
Hours per Day on Internet 2.53 2.52 2.87 3.19 37
Hours per Day on Twitter 21 .99 .34 1.33 41
Friends on Facebook 22398 376.60 198.64 347.61 .58

A 2 (male versus female) X 3 (young adults versus middle aged
adults versus older adults) ANOVA revealed a sex difference in ease of
adaptation to new technology (F (1, 259) = 4.27, p = .04) with males
reporting greater ease of adaptation than females. There was also a
significant main effect of generation in ease of adaptation to new
technology (F (2, 259) = 38.79, p < .001). A post hoc Tukey’s test
revealed that all three generations were significantly different from each
other, with young adults (M = 5.69, SD = 1.48) adapting more easily than
both middle aged adults (M = 4.82, SD = 1.51) and older adults (M =
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3.54, SD = 1.83) and middle aged adults adapting more easily than older
adults.

A 2 (male versus female) X 3 (young adults versus middle aged
adults versus older adults) ANOVA revealed a sex difference in comfort
with current technology (F (1, 258) = 7.04, p = .008) with males
reporting greater comfort than females. There was a significant main
effect of generation in comfort with current technology (F (2, 258) =
36.13, p < .001). A post hoc Tukey’s test revealed that all three
generations were significantly different from each other, with young
adults (M = 6.07, SD = 1.24) being more comfortable than both middle
aged adults (M =5.18, SD = 1.37) and older adults (M = 4.05, SD = 1.86)
and middle aged adults being more comfortable than older adults.

Analyses of frustration when using technology revealed main effects
for sex (F (1, 257) = 6.10, p = .014) and for generation (F (2, 257) =
471, p = .01). Females reported greater frustration than males. In
addition, a post hoc Tukey’s test revealed that older adults (M = 4.09, SD
= 1.72) reported more frustration that younger adults (M = 3.31, SD =
1.67), with middle aged adults showing no significant difference in
frustration level from the other two age groups.

Although there was no significant sex difference in feeling addicted
to technology, there was a significant main effect of generation on self-
perception of addiction (F (2, 258) = 29.57, p < .001). A post hoc
Tukey’s test revealed that all three generations were significantly
different from each other, with young adults (M = 4.42, SD = 1.77)
feeling more addicted to technology than both middle aged adults (M =
3.62, SD = 2.00) and older adults (M = 2.25, SD = 1.64) and middle aged
adults feeling more addicted than older adults.

When asked how anxious participants would feel if they were out and
realized they left their cell phone at home, there was no significant sex
difference, but there was a significant main effect of generation on this
attitudinal variable (F (2, 257) = 18.23, p < .001). Again, a post hoc
Tukey’s test revealed that older adults were less anxious (M = 3.21, SD =
2.19) than both middle aged (M = 4.89, SD = 1.76) and young adults (M
=4.78, SD = 1.93), with no significant difference found between young
and middle aged adults.

When asked if technology had significantly altered communication
with others, there was no significant sex difference, but there was a
significant main effect of generation (F (2, 256) = 27.96, p < .001).
Again, a post hoc Tukey’s test revealed that older adults were less likely
to feel technology has altered communication with others (M = 3.89, SD
= 2.05) than both middle aged (M = 5.41, SD = 1.57) and young adults
(M = 5.76, SD = 1.64), with no significant difference found between
young and middle aged adults.
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Analyses revealed a significant sex difference in the use of
technology to avoid work (F (1, 257) = 4.57, p = .03) with females being
more likely to report using technology to avoid work than males. A
significant main effect of generation was also found here (F (2, 257) =
37.20, p < .001). A post hoc Tukey’s test revealed that all three
generations were significantly different from each other, with young
adults (M = 3.81, SD = 1.98) being more likely to report using
technology to avoid work than both middle aged adults (M = 2.49, SD =
1.73) and older adults (M = 1.56, SD = 1.13) and middle aged adults
being more likely to report using technology to avoid work than older
adults.

A sex difference was found in using technology to help forget about
personal problems (F (1, 260) = 4.47, p = .04) with females being more
likely to report using technology to help forget about personal problems
than males. A significant main effect of generation was also found here
(F (2, 260) = 15.24, p < .001). A post hoc Tukey’s test revealed that all
three generations were significantly different from each other, with
young adults (M = 3.68, SD = 1.86) being more likely to report using
technology to help forget about personal problems than both middle aged
adults (M = 2.90, SD = 1.80) and older adults (M = 2.20, SD = 1.72) and
middle aged adults being more likely to use technology to help forget
about personal problems than older adults.

Although there was no sex difference in using technology to avoid
talking with someone face-to-face, there was a significant main effect of
generation here (F (2, 260) = 34.07, p < .001). Again, a post hoc
Tukey’s test revealed that all three generations were significantly
different from each other, with young adults (M = 4.20, SD = 1.74) being
more likely to use technology to avoid talking with someone face-to-face
than both middle aged adults (M = 3.51, SD = 1.75) and older adults (M =
2.09, SD = 1.48) and middle aged adults being more likely to report using
technology to avoid talking with someone face-to-face than older adults.

Although analyses revealed no sex difference in how often there are
misunderstandings when communicating with technological means, there
was a significant main effect of generation here (F (2, 259) = 23.27, p <
.001). Again, a post hoc Tukey’s test revealed that all three generations
were significantly different from each other, with young adults (M =
431, SD = 1.67) being more likely to have misunderstandings when
communicating via technological means than both middle aged adults (M
= 3.54, SD = 1.77) and older adults (M = 2.43, SD = 1.63) and middle
aged adults being more likely to have misunderstandings when
communicating via technological means than older adults.

A 2 (male versus female) X 3 (young adults versus middle aged
adults versus older adults) ANOVA revealed a sex difference in feelings



570 NORTH AMERICAN JOURNAL OF PSYCHOLOGY

about the pace of technological advances (F (1, 259) = 4.35, p = .04),
with females feeling that the pace of technology moves faster than males
do. There was a significant main effect of generation in feelings about the
pace of technological advances (F (2, 259) = 3.53, p = .03). A post hoc
Tukey’s test revealed that older adults (M = 5.57, SD = 1.51) feel
technology moves faster than young adults do (M = 5.02, SD = 1.27).
There were no significant differences between the middle aged adults and
the other two age groups.

Analyses revealed no significant sex difference in how user-friendly
participants found cell phones to be, but there was a significant main
effect for generation (F (2, 260) = 18.88, p < .001). A post hoc Tukey’s
test revealed older adults (M = 4.37, SD = 1.88) view cell phones as less
user-friendly than both middle aged adults (M = 5.34, SD = 1.21) and
young adults (M = 5.76, SD = 1.11). There were no significant
differences between young and middle aged adults in perceptions of the
user-friendliness of cell phones.

ANOVA'’s revealed no sex difference in perceptions of the user-
friendliness of computers in general, but there was a significant main
effect for generation (F (2, 260) = 20.54, p < .001). A post hoc Tukey’s
test revealed that all three generations were significantly different from
each other, with young adults (M = 5.60, SD = 1.14) finding computers
more user-friendly than both middle aged adults (M = 5.05, SD = 1.29)
and older adults (M = 4.07, SD = 1.97) and middle aged adults finding
computers more user-friendly than older adults.

A 2 (male versus female) X 3 (young adults versus middle aged
adults versus older adults) ANOVA revealed no sex difference in
perceptions of the user-friendliness of websites, but there was a
significant main effect of generation (F (2, 259) = 27.33, p < .001). A
post hoc Tukey’s test revealed that older adults (M = 3.74, SD = 1.96)
find websites less user-friendly than both middle age adults (M = 5.09,
SD = 1.34) and young adults (M = 5.38, SD = 1.11). There was no
significant difference between young and middle aged adults’
perceptions of the user-friendliness of websites.

DISCUSSION

Since generation, or age, has been found to be a more important
predictor of use of technology than sex in a recent community sample
(Van Volkom et al., 2013), this trend was tested in the current study by
assessing sex and age differences across various indices of technology
use. No support was found for the hypothesis that there would be sex
differences in technology use. Consistent with the trend of diminishing
sex differences in reports of use of technology, there were no sex
differences in technology use in the twelve daily behavior measures in
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the current sample. These included cell phone use, texting, time on
Facebook, the Internet, and Twitter, and number of friends on Facebook.
These data also contradict earlier researchers (e.g., Sherman et al., 2000)
who suggested that sex differences in the use of technology have
persisted into the twenty-first century. Sex differences appear to be
diminishing in the second decade of the century, at least among those in
the New York metropolitan area.

In contrast to the self-report data concerning how much they use
technology, sex differences in the self-report of attitudes toward
technology have persisted. Women reported more frustration when using
technology, and more likelihood that they would use technology to avoid
work or forget about personal problems. The latter two findings may be
more indicative of a sex difference in avoidance as a coping strategy than
in overall attitudes toward technology. The women in the current sample
also reported feeling that the pace of technology moves faster than males
felt that it does, which could indicate more anxiety (e.g., Czaja et al.,
2006) about the pace or more enthusiasm about it. More research is
needed to assess the valence of this finding, but taken together with
women’s reports of less ease of adaptation to new technology and less
comfort with current technology, it appears that rather than sex
differences in the overall use of various types of technology, it is sex
differences in attitudes toward it that persists.

In contrast to the previous recent findings (Van Volkom et al., 2013),
there were no significant age and sex interactions revealed in the current
study. The age differences revealed here are all independent of sex of
participant and generally characterized by significant differences among
all three age groups. Age differences across all three groups in the
predicted direction were found for ease of adaptation to new technology,
comfort with current technology, feeling addicted to technology, using
technology to avoid work and to forget about personal problems, and to
avoid talking with someone face-to-face. All three age groups also
differed in the predicted direction in reporting misunderstandings when
communicating with technological means. These results mirror previous
research findings that older adults generally have more difficulty with
technology than their younger counterparts (Heinz et al, 2013;
Rosenthal, 2008; Shedletsky, 2006).

When the age differences are not found across all three age groups,
the trend is for the oldest group to be the outliers. They are more
frustrated when using technology, less likely to view cell phones and
websites as user-friendly, and more likely to feel that the pace of
technological innovation moves too fast. Older adults are also less
anxious if they are out and realize that they do not have their cell phone
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and less likely to feel that technology has altered communication with
others.

Overall, the data reported here are consistent with the hypothesis that
the oldest adults are less comfortable using various forms of technology
than the younger age groups. The hypothesis that the younger adults
would be more likely to experience anxiety when out without their cell
phones, and less likely to experience frustration with technology, was
also supported.

These data have important implications in an era when older adults
are a large and increasing proportion of the American populace. Firms
that want to retain or attract older workers may need to provide them
with training in using new technology. These data also have implications
for the social worlds of older adults, as younger adults engage in more
technology-based communication. Many groups, from condominium
associations to religious congregations and other non-profit
organizations, have transitioned to primarily using -electronic
communication, thus it is important to understand that the oldest adults in
the group may be less likely to be included in this type of exchange.

There are a few noteworthy limitations. First, given that there were
numerous student assistant researchers, there may have been procedural
inconsistencies. Second, some participants found the questionnaire to be
too lengthy, leading to some missing data, especially in the demographic
section. In addition, there are other types of technology/social media
sites/cell phone applications that were not included in this study; their
use should be addressed in future research with different generations of
adults (e.g., Instagram, Snapchat, YouTube).

Future research is also needed to test the generality of the current
study’s trends in rural areas, as opposed to the metropolitan area where
these data were obtained. These data suggest that at least in metropolitan
areas, the “digital divide” is between the oldest adults and the rest of the
population, rather than between the sexes. Consistent with Rosenthal
(2008) and Shedletsky (2006, 2012), programs of individual instruction
from mentors are suggested to increase elders’ comfort with and
competency with technology. Since increased use of technology among
the elderly has been demonstrated to be associated with life satisfaction
and sense of control (Shapira et al., 2007) and lower levels of depression
(Cotton et al., 2012), developing programs for technology mentoring in
the community is suggested.

REFERENCES
Aron, A., & Aron, E. N. (1986). Love and the expansion of self: Understanding
attraction and satisfaction. New York, NY US: Hemisphere Publishing
Corp/Harper & Row Publishers.



Van Volkom, Stapley, & Amaturo DIGITAL DIVIDE 573

Cotton, S. R., Ford, G., Ford, S., & Hale, T. M. (2012) Internet use and
depression among older adults. Computers in Human Behavior, 28(2), 496-
499. doi:10.1016/j.chb.2011. 10.021

Czaja, S. J., Charness, N., Fisk, A. D., Hertzog, C., Nair, S. N., Rogers, W. A., &
Sharit, J. (2006). Factors predicting the use of technology: Findings from the
Center for Research and Education on Aging and Technology Enhancement
(CREATE). Psychology and Aging, 21(2), 333-352. doi: 10.1037/0882-
7974.21.2.333

Heinz, M., Martin, P., Margrett, J. A., Yearns, M., Franke, W., Yang, H., &
Chang, C. K. (2013). Perceptions of technology among older adults. Journal
of Gerontological Nursing, 39(1), 42-51. doi: 2060/10.3928/00989134-
20121204-04

Jackson, L. A., Zhao, Y., Kolenic, A., Fitzgerald, H. E., Harold, R., & von Eye,
A. (2008). Race, gender, and information technology use: The new digital
divide. Cyberpsychology & Behavior, 12(4), 437-440. doi:10.1089/
cpb.2008.0286

Junco, R. R., Heiberger, G. G., & Loken, E. E. (2011). The effect of Twitter on
college student engagement and grades. Journal of Computer Assisted
Learning, 27(2), 119-132. doi:10.1111/j.1365-2729.2010.00387.x

Lenhart, A., Ling, R., Campbell, S., & Purcell, K. (2010). Teens and mobile
phones. Pew Research Center’s Internet and American Life Project.
http://www.pewinternet.org/Reports/2010/Teens-and-Mobile-Phones/
Chapter-1/Parents-and-cell-phones.aspx

Ling, R. (2010). Texting as a life phase medium. Journal of Computer-Mediated
Communication, 15(2),277-292. doi:10.1111/j.1083-6101.2010.01520.x

Luppicini, R. (2005). A systems definition of educational technology in society.
Educational Technology and Society, 8(3), 103-109.

Madden, M., Lenhart, A., Duggan, M., Cortesi, S., & Gasser, U. (2013). Teens
and technology. Pew Research Center’s Internet and American Life Project.
http://www.pewinternet.org/Reports/2013/Teens-and-Tech/Main-Findings/
Teens-and-Technology.aspx

Muris, P. (2002). Relationships between self-efficacy and symptoms of anxiety
disorders and depression in a normal adolescent sample. Personality and
Individual Differences, 32, 337-348. doi:10.1016/S0191-8869(01)00027-7

Olson, K. E., O’Brien, M. A., Rogers, W. A, & Charness, N. (2011). Diffusion of
technology: Frequency of use for younger and older adults. Ageing
International, 36, 123-145. doi:10.1007/s12126-010-9077-9

Purcell, K., Brenner, J., & Rainie, L. (2012) Search engine use 2012. Pew
Research Center’s Internet and American Life Project. http://www.
pewinternet.org/Reports/2012/Search-Engine-Use-2012/Main-findings
Collecting-information.aspx

Rainie, L., Smith, A., & Duggan, M. (2013). Coming and going on Facebook.
Pew  Research  Center’s Internet and American Life  Project.
http://www.pewinternet.org/~/media//Files/Reports/2013/PIP_Coming_and_
going_on_facebook.pdf

Rosenthal, R. L. (2008). Older computer-literate women: Their motivations,
obstacles, and paths to success. Educational Gerontology, 34(7), 610-626.
doi:10.1080/03601270801949427



574 NORTH AMERICAN JOURNAL OF PSYCHOLOGY

Schwarz, N. (1999). Self-reports: How the questions shape the answers.
American Psychologist, 54(2), 93-105.

Shapira, N., Barak, A., & Gal, 1. (2007). Promoting older adults' well-being
through internet training and use. Aging & Mental Health, 11(5), 477-484.
Shedletsky, L. J. (2006). Internet training for older adult learners: An

intergenerational mentoring approach. LLI Review, 1, 34-43.

Shedletsky, L. (2012). Undergraduates mentoring older adults: Breaking
stereotypes. Journal of Intergenerational Relationships, 10(4), 400-414.

Sherman, R. C., End, C., Kraan, E., Cole, A., Campbell, J., Birchmeier, Z., &
Klausner, J. (2000). The internet gender gap among college students:
Forgotten but not gone? Cyberpsychology & Behavior, 3(5), 885-894.
doi:10.1089/10949310050191854

Smith, K. R. (2012). College students' perceptions of aptitude and attitude toward
social media technology and technical computer technology. International
Journal of Business, Humanities & Technology, 2(5), 24-40.

Van der Kaay, C. D., & Young, W. (2012). Age-related differences in technology
usage among community college faculty. Community College Journal of
Research and Practice, 36(8), 570-579.

Van Volkom, M., Stapley, J. C., & Malter, J. (2013). Use and perception of
technology: Sex and generational differences in a community sample.
Educational Gerontology, 39, 729-740.

Wang, H., & Wang, S. (2010). User acceptance of mobile internet based on the
unified theory of acceptance and use of technology: Investigating the
determinants and gender differences. Social Behavior and Personality, 38(3),
415-426. doi:10.2224/sbp.2010.38.3.415

White, H. H., McConnell, E. E., Clipp, E. E., Branch, L. G., Sloane, R. R.,
Pieper, C. C., & Box, T. L. (2002). A randomized controlled trial of the
psychosocial impact of providing internet training and access to older adults.
Aging & Mental Health, 6(3), 213-221. doi:10.1080/ 13607860220142422

Zickuhr, K., & Madden, M. (2012). Older adults and internet use. Pew Research
Center’s Internet and American Life Project. http://pewinternet.org/
Reports/2012/Older-adults- and-internet-use.aspx.

Note. Weekday and weekend cell phone calls made and received, weekday and
weekend texts sent and received, hours per day on Facebook, Twitter, and the
Internet in general, and friends on Facebook were answered in an open-ended
format.

Michele Van Volkom, Department of Psychology, Monmouth University; Janice
C. Stapley, Department of Psychology, Monmouth University; Vanessa Amaturo,
Department of Psychology, Monmouth University. The authors are indebted to
the students in Michele Van Volkom’s Research Methods in Psychology and
Laboratory courses from summer 2012 and summer 2013 for their assistance with
data collection and data entry.



Copyright of North American Journal of Psychology is the property of North American
Journal of Psychology and its content may not be copied or emailed to multiple sites or posted
to alistserv without the copyright holder's express written permission. However, users may

print, download, or email articles for individual use.



