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Modeling Computer Users' Interest in the World Wide Web across the Adult Life
Span: The Role of Age, Education, Ability, and Discontentment

Si H. Kurniawan', Jason C. Allaire and R. Darin Ellis, Wayne State University, Detroit

The current study examined the factors related to the interest in Web related activities across the adult
life gpan. Using the mediaion modd put forth by Ellis and Allaire (in press), the extent to which age,
education, Web ability, and Web discontentment are related to computer users interest in the World
Wide Web was examined.

It was hypothesized that Web ability and discontentment would fully mediate the effects of age and
education on Web interest. Six hundred surveys, sampled from the Project 2000 data (Novak &
Hoffman, 1997), were used to examine this modd. Using structura equation modding techniques, the
mediation mode was largely supported. The Web discontentment was found to fully mediate the effect
of Web ability, age and education on Web interest.
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INTRODUCTION

The adoption of computer technology in generd and the World Wide Web (Web) in particular
have recently expanded. Once the domain of younger adults, the Web now hosts something of interest
to computer users at al stages of the life gpan. Although a generd increase in the use of computer and
the Web has been documented, there is scare and sometimes conflicting evidence on what caused
computer users to show interest in adopting computer technology and the Web as a part of their daily
life. Previous literatures have mentioned age, education, computer anxiety, and computer skill to be
some of the important factors contributing to the interest of using computers and the Web (Ellis &
Allare, in press, Everhart, 1997; Hemby, 1997; Jay & Willis, 1992; Raub, 1982; Ray & Minch, 1990;
Sdwyn, 1997).

Bllisand Allaire (in press) developed a mediation modd, which described the effect of age and
education on computer ability, computer anxiety, and computer interest. Their research focused
exclusively on prospective older users.

Intheir sudy, Ellisand Allaire (in press) found that Computer Anxiety fully mediated the effects
of education and Computer Knowledge on Computer Interest. However, not al of the age-related
variance in Computer Interest was explained by Computer Anxiety or Computer Knowledge.
Significant age differences in computer interest, a pogtive cross-sectiond age gradient for computer
anxiety and that higher computer knowledge was related to less computer anxiety.

The present research extends the gpplicability of the mediation modd in three ways: First, the
modd was fit to data from current computer users across the adult life span. Second, instead of
investigating the generd use of compuiters, the focus of the present studly is on the use of the Web in
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particular. Findly, the interest (or dternatively, propendty to use) congtruct was broadened to include
ideas such as importance and relevance.

The current study examined the extent to which age, education, and Web ability and
discontentment are related to Web interest. It was hypothesized that individud differencesin Web
interest would be explained by a complex inter-relationship among these factors.

Objectives and Summary of Hypotheses

The objective of this study was to examine whether the mediation mode of older adults
computer interest would hold across the adult life gpan, focusing on a specific computer application, the
Web. To accomplish this objective specific questions were addressed: (1) What is the correlationa
relationship between age, education, Web ability, Web discontentment, and Web interest? (2) Does a
theoreticaly derived modd explain individuad differencesin Web interes?, and (3) To what extent does
each underlying factor explain individuad differencesin Web interest, both uniquely, and in combination
with other factors?

METHODS

Participants
The Project 2000 questionnaire consisted of 77 items, administered as a Web-based form that

was posted April 10 to May 10, 1997 in conjunction with the 7" WWW User Survey fidded by the
Graphic, Visudization, and Usability Center (GVU) at the Georgia Ingtitute of Technology (Kehoe &
Pitkow, 1997). Participants were solicited by announcements placed on Internet-related newsgroups,
banner ads placed on pages on high exposure sites (e.g. Y ahoo, Netscape, tc.), announcements made
to the WWW-survey lis maintained by GV U, and announcementsin the media.

Six hundred randomly sdlected subjects from 3776 complete cases (defined as the individuas
with 100% non-missing data) with oversampling of the older adults (al of subjects aged 70 years and
above were included) were analyzed. The respondents ranged in age from 18 to 80 years, with an
average age of 44.33 years (S.D. = 15.68 years). The sample was predominantly male (66%0).
Education levels ranged from high school to doctord degree. The education data was converted into
years of education, averaging 15.39 years (SD. = 2.29 years).

Procedures and Measures

Web Discontentment. Out of the 77 itemsin Project 2000 survey, items that maiched the criteria of Ellis
and Allaires (in press) computer anxiety definition were sdlected to be factor anadyzed. The ingrument
was 9-point discrete scale. The subjects were asked rate their feelings when using the Web such as
"sad" vs. "happy", with "sad" rated as 9 and “happy” rated as 1. The complete set of questionsis listed
in Table 1. Together these Six items had astrong interna consstency (a = .85), indicating that they
were a homogeneous set of questions.

Web Interest. The level of Web interest of the respondents was measured with nine 9-point discrete
scaes on their generd fedings about the Web. These items ranged from statements such as "means
nothing to me" rated as 1 to "means alot to me' rated as 9. Together these nine items had a strong
interna consgtency (a = .92). The complete set of questionsislisted in Table 1.

Web ability. Web ability was self-assessed by seven 9-point Likert scae items. The items conssted of
gsatements such as“| am very skilled at using the Web.” The respondents were asked to endorse these
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items dong a scae from “ Strongly Disagree’ (rated as 1) to “ Strongly Agree’ (rated as 9). The interna
consgtency for theseitems was high (a = .89). The complete set of questionsislisted in Table 1.
Demographics. This portion of the questionnaire conssted of sociodemographic items. The variables of
particular interest included in the analyses were age and leve of formal education.

RESULTS

The purpose of this study was to investigate the relationships between age, education, Web
ability, Web discontentment, and interest in computers. Anayss focused on: (1) Examining the
correlationa relationships between these congtructs, and their relationship with demographic variables,
(2) evdluating thefit of atheoretical model where the effects of age and education on Web interest are
mediated by Web ability and discontentment, and (3) determining the unique and shared variance
components in the prediction of Web interest.

Correlationd Relationships

Table 2 contains the correl ations between age, education, Web ability, Web discontentment,
and Web interest. Each of the Web-related variables was created by summing the items on each scale.
The values above the diagond represent correlations between the summed scores for Web ability, Web
discontentment, and Web interest aswell as age and education. The vaues below the diagona
represent correlations between the congtructs obtained in the latent space using confirmatory factor
andyds (Joreskog & Sorbom, 1993). The three Web-related constructs represent 60.8% of the total
variance accounted for by the variables.

Corresponding with the finding of Ellisand Allaire (in press), the correlations among those
varigbles were sgnificant & p < .05. The sole difference was the insgnificant correlation between
education and Web interest in the present study.

Examining the pattern of correations, Age was negatively related to Web ability and Web
interest and pogtively related to Web discontentment. Education was positively related to Web ahility,
negatively related to Web discontentment, and inggnificantly related to Web interest. With respect to
the interrelationships of the computer related variables, higher levels of Web discontentment were
related to lower levels of Web ability and Web interest. Findly, Web ability and Web interest were
positively related to one another.

Aswas expected by the experimenter, the Six questions that measure how the subjects fed
when they use the Web load on Web discontentment factor. The factor loadings ranged from 0.59 to
0.78 with p < 0.001. The nine items that measured the generd fedings about the Web load on Web
Interest factor with factor loading ranging from 0.61 to 0.86 (p < 0.001). The measures of the subject's
sdf-rated ability clearly load on Web ability with factor loading ranging from 0.63 to 0.85 (p < 0.001)
Latent Relationships

In order to determine the extent to which Web ability and discontentment mediated the effects of
age and education on Web interest, structural equation modeling was employed (Joreskog & Sorbom,
1993). Structura equation modeling alows one to cregte latent constructs comprised of severa observed
variablesintended to assess a particular congtruct. The advantage here is that the relationship between
these |atent congtructs are disattenuated for measurement error. This technique aso alows the predictive
relationship between dl latent congtructs to be examined smultaneoudy. All structurd models were
estimated using the LISREL VIII program (Joreskog & Sorbom, 1993). Models with Chi-square
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estimates less than two times the degrees of freedom (Akaike, 1987; Carmines & Mclver, 1981),
resdud error lessthan .05 and overal fit indices above .90 were considered adequate fitting models.

Anaysis began with the specification of a measurement model where the congtructs are correlated
to one another. The specified measurement modd included some correl ated measurement errors of
variables that represent the same congtructs. This measurement model had an adequite fit: ¢ (233, N =
600) = 465.05, residud error < 0.05, dl fit indices > .90.

Mediation. Next a series of structura equation models was performed in order to determine the pattern of
relationship between the computer-related latent constructs (as well as age and education), that would
most parsimonioudy reproduce the pattern of covariation in the measurement modd.

Thefirg structurd modd was the Ellis and Allaire mode (see Figure 1). The fit of this mode
(MOD 1) was adequate: ¢? (235, N = 600) = 466.06 (see Table 3 for fit indices), and it was not
sgnificantly different from the initial measurement modd: ¢ diff(2) N = 600) = 1.01. However, several
path coefficients were inggnificant. Therefore, several nested model tests were conducted.

In the second model (MOD 2), the direct path from Age to the Web Discontentment was
eiminated. MOD 2 showed one inggnificant path coefficient left. Nextin MOD 3, adirect path from age
to Web Interest was eliminated, leaving no inggnificant path coefficients. Therefore, thisfind mode is
considered to reproduce the original factor covariation matrix in the most parsmonious manner. As can
be seen in Figure 2, thisfind mode accounted for 33% of the variance in Web interest, and found that
age predicted Web Ability; education predicted the Web Discontentment and Web Ability; Web Ability
predicted Web Discontentment; and Web Discontentment predicted Web Interest.

DISCUSSION

The current study attempted to examine the correlates of Web interest. Based on Ellisand
Allaire (In Press), the relationships between four congtructs (i. e, age, educetion, Web &bility, and Web
discontentment) and Web interest were examined.

The pattern of correational relationships between age, education, and the Web-related
variables was congruent with our expectations. Specificaly, negative age-rdated differences were
evident for our measures of Web ability and Web interest, while Web discontentment was positively
related to age. Higher educationd attainment was related to higher levels of the Web ability and lower
level of Web Discontentment. The interrelations among the Web-rel ated variables reveded that higher
Web ability was related to less Web discontentment and more Web interest, while lower levels of Web
discontentment was related to higher Web interest.

These results are epecidly interesting in severa ways. For example, the fact that higher levels
of the Web ability was related to lower Web Discontentment is smilar to the common finding thet
experience with computers leads to more positive atitudes towards computers (Czgja & Sharit, 1998;
Dyck & Smither,1994; Ray & Minch, 1990).

The factor loading pattern aso showed an interesting result. The variablesload on relevant
factors with medium to high loadings, indicating the those variables well represent the intended
underlying congructs.

Turning to the second empirical question of the study, dthough the modd largdly replicated Ellis
and Allaire (in press), the begt-fitting modd here was the fully mediated mode. Specificaly, Web
Discontentment fully mediated the effects of age, education and the Web ability on Web interest.
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Note that due to the cross-sectiona nature of this study, statements regarding causdity among
the hypothesized factors can not be made. Instead, the identified paitern of predictive relaionships
should be considered as afirst step in determining the relationship between Web Interest and various
possible underlying congtructs, as well as the interrelationships that exist anong underlying congtructs.

The limitations of using a convenience sample should be acknowledged. This datawas andyzed
with the data from Project 2000 that contain more long-term, sophisticated computer users than the
generd population (Hoffman & Novak, 1996)

Future research should concentrate in &t least two areas. Particular focus on specific Web
gpplications and how they fit in to the overal context of adults’ lives should be examined. Researchers
have commented that relevance plays arole in acceptance of computer technology (Czaja, et al., 1993).
Further andyss should focus on the relative importance and usefulness of computers in various aspects
of dally life, ranging from leisure (e.g. hobbies, games) to more indrumenta tasks of daily living (eg.,
managing medications). Additiondly, more research should focus on the outcomes associated with
Web usage. As Web-based technology is further integrated into commerce and human services, the
benefits could be great.



Modeling Web Interest 6

REFERENCES

Akaike, H. (1987). Factor analysis and AlC. Psychometrika, 52 317-332.

Allaire, JC. and Ellis, R.D. (in press), Modding Computer Interest in Older Adults: The Role of Age,
Education, Computer Knowledge, and Computer Anxiety

Carmines, E. G., & Mclver, J. P. (1981). Andyzing models with unobserved varigbles: Analyss of
covariance structures. In G. W. Bohrnstedt & E. F. Bogatta (Eds.), Socia measurement: Current
issues. Beverly Hills, CA: Sage.

Czga, S. J., Guerrier, J., Nair, S., & Landauer, T. (1993). Computer communication as an ad to
independence for older adults. Behavior & Information Technology, 12, 197-207.

Czga, S. J., & Shait (1998). Age differences in attitudes towards computers. Journd of Gerontolgy:
Psychologica Sciences, 53B, 329-340.

Dyck, J. L., & Smither, J. A. (1994). Age differences in computer anxiety: The role of computer
experience, gender and education. Journd of Educationa Computing Research, 10, 239-247.

Everhart, N. (1997). Web Page Evauation: Views from the Field. Technology Connection, 4(3), 24-
26.

Hemby, K. V. (1997). Effects of Keyboarding Skill on Self-Reported Computer Anxiety
among Traditiona versus Nontraditiond College Students. Delta Pi Epsilon Journd, 39(1), 24-38.

Hoffman, D.L., Kalsheek, W.D. and Novak, T.P. (1996). Internet and Web Use in the United States:
Basdines for Commercid Development, Specid Section on "Internet in the Home,"
Communications of the ACM, 39, 36-46.

Horn, J. L., & McArdle, J. J. (1992). A practical and theoretical guide to measurement invariance in
aging research. Experimental Aging Research, 18, 117-144.

Jay, G. M., & Willis, S. L. (1992). Influence of direct computer experience on older adults' attitudes
towards computers. Journd of Gerontology, 47, 250-257.

Joreskog, K., & Sorbom, D. (1993). LISREL VIII user’s reference guide. Mooresville, IN: Scientific
Software.

Kehoe, C. & Pitkow, J. (1997). GVU's Seventh WWW User Survey. Georgia: Georgia Tech
Research Corporation.

MacCdlum, R. C., Wegener, D. T., Uchino, B. N., Fabrigar, & Leandre R. (1993). The problem of
equivaent moddls in applications of covariance structure analysis. Psychological Bulletin, 114, 185-
199.

Novak, T.P. & Hoffman, D.L. (1997), Measuring the Flow Experience Among Web Users. Paper
presented at Interval Research Corporation.

Raub, A. C. (1982). Correlates of computer anxiety in college sudents. (Doctora Dissertation
Universty of Pennsylvania, 1982). Dissertation Abstracts Internationa, 42, 4775.

Ray, N. M. & Minch, R. P. (1990). Computer anxiety and alienation: Toward a definitive and
pars monious measure. Human Factors, 32, 477-491.

SAwyn, N. (1997). Teaching Information Technology to the "Computer Shy": A Theoretical
Perspective on a Practical Problem. Journd of VVocationd Education and Training: The Vocationa
Asgpect of Education, 49(3), 395-408.




Table 1

Modeling Web Interest 7

List of questions and the correlation between observed and latent variables

Interest Ability Discontentment Questions

0'75***
0.82%*
0'70***
0.72%**
0'86***
0.68***
0'86***
0.61%**
0'79***

0.86***
0.63***
0.63***
0.82***

0.79***
0.69***
0.64***

0.60%**

0.76%**
0.78***
0.74%
0.59***
0.72%*

49. means nothing to me vs. meansalot to me

50. unexciting vs. exciting

51. unappeding vs. appeding

52. irrdlevant vs. relevant

53. dull vs. nest

54. unimportant vs. important

55. boring vs. interesting

57. does not matter to me vs. mattersto me

58. not fun vs. fun

3. | amvery skilled at usng the Web.

24. 1 know how to find what | want with a search engine.

34. Downloading software is easy for me to do on the Web.

38. | consder myself knowledgeable about good search techniques
on the Web.

40. | know more about using the Web than most users.

44, | find the Web easy to use.

67. When | encounter a problem using the Web, | get stuck because
| don't know what to do next vs. the Web isn't as chdlenging to
me asit used to be.

60. The Web chdlenges my capabilitiesto their limitsvs. | don't use
the Web much and don't care to.

62. Irritable vs. cheerful

63. Sad vs. happy

66. Apathetic vs. "in flow"

69. Londy vs. sociable

72. Hodtile vs. friendly

Note: Question 49-58 asked the subjects how they fed about the Web in generd.
Question 59-74 asked the subjects how they fed when they use the Web.
*** = p<0.001
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Table2

Corrdations among Interest, Ahility, Discontentment, Age and Education (N = 600)
INTEREST ABILITY DISCONTENTMENT AGE EDU

INTEREST 1.00 0.13 -0.52 -0.11 -0.07
ABILITY 0.13 1.00 -0.19 -0.38 0.12
DISCONTENTMENT -0.58 -0.21 1.00 0.09 0.13
AGE -0.13 -0.42 0.13 1.00 0.18
EDU -0.07 0.15 0.14 0.18 1.00

Note: The vaues above the diagona represent correl ations between the summed scores.
The vadues below the diagond represent correlations between the constructs.
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Nested Comparison of Modd Fit for Prediction Modes (N = 600)
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Comparison to Comparison to
Measurement Model Previous Model

Model Step c? df GH RMSEA RMR CH NNAI NEI RAl IH g& & p ¢ df  p
46505 237 A 041 043 97 A .96 93 97
Measurement Model
MOD 1: Ellisand Allaire 466.06 235 A 041 042 97 A .96 9 97 100 2 #A
M odel
MOD 2: Drop path from Age 466.07 236 A 041 042 97 A .96 93 97 102 3 78 001 1 .98
to Web Discontentment
MOD 3: Drop path from Age 46842 237 A 041 042 97 A .96 93 97 337 4 43 23 1 .18

to Web Interest
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Figure Cgptions
Figure 1. Ellisand Allaire modd.
Figure 2. Thefina best fitting structurd modd, with standardized regression weights (MOD 3 from
Table 3).
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