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ABSTRACT

The Internet can be an effective medium for the posting, exchange, and collection of informa-
tion in psychology-related research and data. The relative ease and inexpensiveness of creat-
ing and maintaining Web-based applications, associated with the simplicity of use via the
graphic-user interface format of form-based surveys, can establish a new research frontier for
the social and behavioral sciences. To explore the possible use of Internet tools in psycholog-
ical research, this study compared Web-based assessment techniques with traditional paper-
based methods of different measures of Internet attitudes and behaviors in an Italian sample.
The collected data were analyzed to identify both differences between the two samples and
in the psychometric characteristics of the questionnaires. Even if we found significant differ-
ences between the two samples in the Internet attitudes and behaviors, no relevant differ-
ences were found in the psychometric properties of the different questionnaires. This result,
similar to the ones previously obtained in Web-based assessments of personality constructs, is
even more interesting given the lack of control on the characteristics of the online sample.
These finding suggests that, if sampling control and validity assessment is provided, Internet-
based questionnaires can be a suitable alternative to more traditional paper-based measures.
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INTRODUCTION

SEVERAL RESEARCHERS suggest that the Inter-
net can be an effective medium for the col-

lection and exchange of information in
psychology-related research and data.1–3 The
Web approach is drawing a large interest in the
scientific community because of the advan-
tages it can give to experimental psychology.
In a recent study, Musch and Reips4 tried to
identify the possible pros of this approach by
interviewing psychologists previously in-
volved in Internet studies. The main advan-
tages reported are the following:

� the large population access, that allows a
greater external validity and the possibil-
ity of easily generalizing the obtained
results;

� less experimental costs, and the possibility
of avoiding all the hassles related to the use
of laboratories: booking, limited space, the
sharing of equipment, and so on;

� the possibility of providing the tools
around the clock, without any time limita-
tion;

� the completely voluntary participation,
which usually improves respondents’
motivation.
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2Centre For Studies and Research In Communication Psychology, Università Cattolica del Sacro Cuore, Milan, Italy.



As recently noted by Miller and colleagues,5

“The Web may prove superior to paper, be-
cause it potentially provides increased accessi-
bility; capability for dynamic and interactive
forms, which eliminate the viewing of irrele-
vant questions; and customized feedback tai-
lored to the content of the responses.”

In general, the Internet’s most attractive fac-
tor for psychological research is the opportu-
nity of having a large worldwide pool of
subjects always at one’s fingertips: the Web of-
fers both a large population range for conduct-
ing an experiment, but also the chance to reach
a particular sample with specific features.

Since 1997 an increasing number of authors
have tried to identify and better define the
methodological process required for building
an acceptable experimental design. John
Krantz and colleagues6 started their online ex-
periment on the determinants of female attrac-
tiveness, using a within-subjects design. This
research was the first psychology Web experi-
ment to be published in a scientific journal.

However, there are specific disadvantages in
using the Internet for research:1–7:

� it is difficult to control the study environ-
ment because Web users have different
types of hardware, software, and Internet
connections. There is no way to ensure
that everyone who participates in the ex-
periment will receive exactly the same
stimuli in terms of sound, color, or timing;

� study participants are usually unmonitored,
so the researcher cannot be sure about the
information collected. Members of elec-
tronic communities very often adopt false
’nickname’ identities or gender switches,
and openly accept them in others;

� people who participate in online experi-
ments are self-selected and by no means
random representatives of the general
population. In particular, they are usually
skewed toward the high end of the socio-
economic and educational spectrum;

� the creation of a Web-based assessment tool
is not an easy task for a psychologist. It
usually requires the development of dif-
ferent Web pages and the administration
of the database in which the answers are
stored.

As underlined by Buchanan,8 “There are
clearly also a number of practical issues that
should be considered by anyone seeking to
use online tests and important theoretical is-
sues that need to be resolved. In conclusion,
online clinical tests are both desirable and
dangerous. There is clearly great potential,
but a lot of work must be done before this po-
tential is realized. Only time and extensive re-
search can tell us whether these instruments
will become a useful tool in behavioral tele-
health contexts.”

The main challenge for Internet researchers
now is how to define basic methodological con-
structs in order to gain better control over ex-
perimental internal and statistical validity.9–10

To explore the possible use of Internet tools
in psychological research, this study compared
Web-based assessment techniques with tradi-
tional paper-based methods of different mea-
sures of Internet attitude in a sample of Italian
students: on one side we presented a paper-
pencil questionnaire to a sample of college
students, on the other side we developed an
HTML page and online database, posting the
same questionnaire on the Web.

In particular, we tried to identify:

� any difference in the responses collected;
� any difference in the psychometric proper-

ties of the assessment tools.

MATERIALS AND METHODS

Participants in the online version

Two hundred three online surveys were
completed. One hundred four participants
were males (51.2%), with 99 females (48.8%).
The mean age of the sample was 23.8 (SD =
4.095), with a range from 16 to 41 years. All the
subjects were recruited by means of news-
groups messages, search engines postings, and
e-mail messages.

Participants in the offline version

The participants were 202 undergraduate
students, recruited at a large Italian university
by means of presentations during different
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lessons and flyers. The average age of the sam-
ple was 22.96 (SD = 1.57), with a range from 21
to 28 years. The sample was composed of 128
males (63.4%) and 74 (36.6%) females.

Questionnaires

The questionnaire used in the survey is com-
posed of three parts.

� Part one focused on conventional demo-
graphic variables (age, sex, school level)
and variables indicative of both computer
and Internet use.

� Part two consisted of the Computer Use Sur-
vey by Pratarelli et al.11 This tool is com-
posed by 74 true/false items dealing with
a broad range of computer and Internet
social and personal activities, also testing
possible problematic behaviors.12

� The last part is composed by The Internet At-
titudes Survey by Weiser,13 20 Likert scaled
items about personal/professional Inter-
net use.

Procedures

The paper-based survey was administered
at one time to entire classes throughout the
day. Participants picked up a packet of paper-
based self-report measures from the experi-
menter. All the participants were advised to
complete the measures in its entirety, being as
honest as possible and not to discuss their re-
sponses with others near them. On comple-
tion, at each time period, they deposited their

completed packet in a secure drop box con-
trolled by the experimenter.

Participants completed the Web-based sur-
vey by accessing a designated Web site. This
site was developed in HTML format using the
Ms FrontPage 2000 editor, and hosted on a Mi-
crosoft NT Server with FrontPage extensions.
On completion of the survey, participants were
prompted to submit their data. On submis-
sion, the data were automatically entered into
a tab-delimited format file and were no longer
available to participants.

In both versions, participants were re-
minded that their responses were considered
confidential and their participation was com-
pletely anonymous.

The statistical analyses were carried out
using SPSS 10.1 for Windows.

RESULTS

Internet use

We first analyzed the two samples with re-
spect to the Internet use variables. In general
both samples achieved similar preferences: the
most used Internet tools are e-mail and Web
surfing, followed at a distance by chats and
Usenet, MUD (Multi User Dungeons), and
FTP (File Transfer Protocol). These choices un-
derlined a particular preference towards tools
oriented to interpersonal communication and
information research (Tables 1–3). The data
also showed that our samples do not make a
large use of services like MUDs or FTP (see Ta-
bles 2 and 3), that have a relevant number of

INTERNET IN PSYCHOLOGICAL RESEARCH 75

TABLE 1. TIME SPENT EACH WEEK ON E-MAIL, NEWSGROUPS, WEB SURFING

Subjects (%)

E-mail Newsgroups Web surfing

On- Off- On- Off- On- Off-
Time line line line line line line

Never use 1 13.9 82.8 86.6 2.5 16.3
1–2 hrs 42.9 33.7 13.8 9.4 37.4 26.7
3–5 hrs 25.1 31.2 3.4 2 28.6 35.6
6–9 hrs 21.7 19.8 2 24.6 18.3
More than 9.4 1.5 6.9 3

10 hrs



users in other countries, United States and
northern Europe.14

We compared the two samples using chi-
square analyses. We found significant differ-
ences in e-mail use (Chi-square = 18.1, d.f. = 4,
p < 0.001) and in Web surfing (Chi-square =
13.7, d.f. = 4, p < 0.008). In particular, within
the sample recruited online we have a greater
use of the two tools and almost no subject ever
used them. Instead, between 14 and 16% of the
offline sample has never before experienced
any Internet tool.

Analysis of the psychometric characteristics

Different exploratory factor analyses were
performed to assess whether Web-based and
paper-based questionnaires shared the same
factor structure. We applied to both samples
separately principal components of factor
analyses with Varimax rotation (factor load-
ings cut-off: 0.25) on the scores obtained in the
Computer Use Survey and in the Internet Atti-
tudes Survey. The four analyses allowed us to
identify six similar factors in the two samples.

Four categories in the Computer Use Survey
(P1, P2, P3, P4, explaining 31.69% of the total
variance in the online sample and 31.92% in
the offline sample):

� SUBSCALE P1—Internet abuse (Items in-
cluded 3, 5, 6, 7, 9, 12, 20, 24, 25, 38, 41, 42,
43, 44, 55, 65, 66, 67, 68, 70; in both sam-
ples all these items have a factor loading
> 0.25): This subscale held items which
refer to physical diseases due to a hard-
core Internet use, underlying relevant
changes in eating habits, reduced sleep
hours to stay logged on at night, being
late at appointments, and neglecting one’s
social and family life.

� SUBSCALE P2—Interpersonal conflicts (Items
included 27, 35, 40, 45, 46, 47, 48, 63; in
both samples all these items have a factor
loading > 0.25): This subscale underlined
the presence of serious interpersonal con-
flicts. An inclination for establishing vir-
tual relationships often emerges together
with the inevitable choice of organizing
the whole social life in function of the
Internet.

� SUBSCALE P3—Introversion/ Extroversion
(Items included 8, 12, 13, 15, 21, 27, 43, 54,
58, 72; in both samples all these items
have a factor loading > 0.25): This
subscale collected items related to intro-
version/extroversion dimension. In par-
ticular it focused on subject’s behavior in
establishing online relationships.

� SUBSCALE P4—Unproblematic use of Internet
(Items included 1, 2, 6, 10, 16, 18, 28, 49,
53, 61, 62, 64, 70, 71; in both samples all
these items have a factor loading > 0.25):
This subscale isolated an apparent ab-
sence of problems with Internet use, in-
cluding several items referring to a
professional and instrumental net use.

Two categories in the Internet Attitudes Sur-
vey (W1, W2, explaining 38.53% of the total
variance in the online sample and 41.93% in
the offline sample):

� SUBSCALE W1—Virtual relationship : The in-
tention of establishing virtual relation-
ships is to have fun, identifying the
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TABLE 2. TIME SPENT EACH WEEK ON MUDS

Subjects (%)

Time Online Offline

Never use 90.1 72.3
1–2 hrs 2.5 9.9
3–5 hrs 4.9 8.4
6–10 hrs 2.5 5.9

11–15 hrs 1.5

TABLE 3. TIME SPENT EACH WEEK ON CHAT ROOMS
AND FTP

Subjects (%)

Chat Rooms FTP

On- Off- On- Off-
Time line line line line

Never use 42.4 36.1 55.5 57.9
1–2 hrs 28.6 33.2 36.5 36.6
2–5 hrs 22.7 23.8 6.4 4.5
5–15 hrs 5.9 6.4 0.5 0.5
More than 0.5 0.5 1.5 0.5

15 hrs



Internet as an alternative communicative
medium.

� SUBSCALE W2—Professional Internet use: It
conveys the idea of an instrumental Inter-
net use, focusing on shopping online and
searching for information.

Although this six-factor structure was
clearly evident in both samples, four online
subscales out of six loaded on items other than
those included in the corresponding offline
structure. This suggests that the structures,
even if very similar, are not identical.

We then analyzed, using Cronbach’s Alpha
test, the level of internal reliability of both the
two questionnaires and the six subscales. The
two tests obtained a satisfactory Alpha level in
both samples, with slightly lower values for
the online sample:

� Computer Use Survey, online sample a = 0.75;
offline sample a = 0.83;

� Internet Attitudes Survey, online sample a =
0.74; offline sample a = 0.84.

We found the same trend in the subscales
analyses with levels of Alpha always higher
than 0.5 in both samples:

� P1, on-line sample a = 0.88; off-line sample
a = 0.90;

� P2, on-line sample a = 0.6; off-line sample
a = 0.75;

� P3, on-line sample a = 0.56; off-line sample
a = 0.59;

� P4, on-line sample a = 0.51; off-line sample
a = 0.59;

� W1, on-line sample a = 0.85; off-line sample
a = 0.87;

� W2, on-line sample a = 0.88; off-line sample
a = 0.90.

Incidence of pathological behaviors

Finally we tried to verify, using the results
obtained in the questionnaires, the incidence
in two samples of the problematic behaviors
related to Internet use. Unfortunately, the de-
velopers of the two questionnaires did not re-
port any cut-off value in their papers. Given
the lack of consensus over the “Internet addic-

tion” phenomenon, and the differences in the
Web use we found between the samples, we
analyzed the data using a classical psychomet-
ric approach: z-scores. Z-scores, which are cal-
culated by subtracting the mean from the
subject’s score and dividing that answer by the
standard deviation, measure the position of
any point in a normal distribution in terms of
its distance above and below the mean in units
of standard deviations. In particular, for each
sample we identified cut-off thresholds using
one (z = 1) and two standard deviations (z = 2)
over the mean of the totals for the given group:

� Unproblematic Internet behavior (Level 1) was
defined as a z-score lower than 1;

� At risk Internet behavior (Level 2) was defined
as a z-score included between 1 and 2
(excluded);

� Problematic Internet behavior (Level 3) was de-
fined as a z-score equal or higher than 2.

The distribution of the three levels within
the subscales for both samples are reported in
Table 4.

First, we verified in each sample any signifi-
cant gender differences within the levels of the
subscales. We found no differences in the on-
line sample. In the offline sample, the only sig-
nificant difference was found in subscale P2
(Chi-square: 18.42, d.f. = 2, p < 0.0001): this re-
sult indicates a greater presence of interper-
sonal conflicts in the male group.

Next, we checked the two samples for any
differences between them. The results showed
significant differences between the two sam-
ples in the P2 (Chi-square = 28.22, d.f. = 2, p <
0.00001), W1 (Chi-square = 8.27, d.f. = 2,
p < 0.016), and W2 (Chi-square = 8.9, d.f. = 2,
p < 0.012) subscales. In the W1 and W2 sub-
scales we found a small percentage (2–4%) of
problematic behaviors in the online sample
only—more virtual relationships associated
with a professional Internet use—even if the
higher percentage of at risk behaviors is ex-
pressed by the offline group. In relation to
subscale P2, we found more at risk and prob-
lematic behaviors related to interpersonal con-
flicts in the offline sample.

Finally, using log-linear analysis we
searched for interaction effects between gen-
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der and samples. No significant results were
obtained.

DISCUSSION

In this study we explored the possible use of
Internet tools in psychological research, by
matching Web-based assessment techniques
with traditional paper-based methods. In par-
ticular, we compared the results of a paper-
pencil questionnaire submitted to a sample of
college students, with the ones we obtained
posting the same questionnaire on the Web.

We made a two level analysis. First we veri-
fied the validity of the online assessment in-
struments by comparing them with their
paper-based counterpart. In fact, several re-
searchers8–15 identified a number of potential
challenges to the reliability of online tests:

� lack of control in the testing situation;
� the possibility of extraneous or temporary

factors influencing responses;
� language and cultural differences;
� interactions between the constructs being

measured and the characteristics of the
testing medium.

Our data showed that completing two atti-
tudes and behaviors questionnaires on the
Web did not alter their psychometric charac-
teristics. No significant differences were found
in the factorial structure and internal reliabil-
ity. In particular we found in both samples the
following six subscales:

� SUBSCALE P1—Internet abuse;
� SUBSCALE P2—Interpersonal conflicts;
� SUBSCALE P3—Introversion/ Extroversion;
� SUBSCALE P4—Unproblematic use of Internet.
� SUBSCALE W1—Virtual relationship;
� SUBSCALE W2: Professional Internet use;

However, if the same structure was clearly
evident in both samples, some online sub-
scales loaded on items other than those in-
cluded in the corresponding offline ones. This
suggests that the structures, even if very simi-
lar, are not identical.

These findings show that Web-based data
collection neither statistically enhance nor di-
minish the consistency of responses, nor com-
promise the integrity of the test, and are a
suitable alternative to more traditional meth-
ods. This result, similar to the ones obtained in
Web-based assessments of personality con-
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TABLE 4. INCIDENCE OF RISK LEVEL IN EACH SUBSCALE

Risk
Online Offline

Subscale level Men Women n Men Women n

P1 3 5 6 11 (5.4%) 10 5 15 (7.4%)
2 5 5 10 16 4 20
1 89 93 182 102 65 167

P2 3 1 3 4 (2%) 7 0 9 (4.25%)
2 14 15 29 121 2 123
1 84 86 170 0 72 72

P3 3 5 1 6 (3%) 4 2 6 (3%)
2 7 9 16 19 11 30
1 87 94 183 105 61 166

P4 3 9 3 12 (5.9%) 9 1 10 (5%)
2 16 7 23 13 3 16
1 74 94 168 106 70 176

W1 3 8 0 8 (3.9%) 0 0 0
2 21 9 30 (14.8%) 23 11 34 (16.8%)
1 70 95 165 105 63 168

W2 3 3 1 4 (2%) 0 0 0
2 17 4 21 (10.3%) 22 15 37 (18.3%)
1 79 99 178 106 59 165



structs15–18 and alcohol use,5 is even more in-
teresting given the lack of control on the char-
acteristics of the online sample.

Nevertheless the data also indicate that on-
and offline versions of the same test can be
equivalent but are not always identical. For
this reason, it is probably better to assess again
the validity of a traditional assessment instru-
ment when it is used online.

Further, we compared the results obtained by
the two samples searching for significant differ-
ences. In previous studies other researchers19–20

found that technologically advanced assess-
ment methods—audio, computer, and video—
produced higher rates of risk disclosure.
However in our study the results do not con-
firm this trend. Even if we found more prob-
lematic virtual relationships associated with a
professional Internet use in the online sample,
the offline sample showed more at risk and
problematic behaviors related to interpersonal
conflicts. Moreover, given the topics of the two
questionnaires—Internet attitudes and behav-
ior—a possible explanation for the results of the
online sample may be the interaction between
the constructs being tested and the medium
used to test them.

In general we did not find large differences
in response sets of online participants com-
pared with those of participants who com-
pleted a paper survey, even if the online
sample was not controlled.

In conclusion, our finding suggests that
Internet-based assessment can be a suitable
alternative to more traditional paper-based
measures. However, there are different practi-
cal issues, mainly related to sampling control
and validity assessment, that should be con-
sidered by psychologists interested in using
online tests.
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