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Web-based administration
of a personality questionnaire:

Comparison with traditional methods

ROBERT N. DAVIS
University ofMichigan, Ann Arbor, Michigan

The World-Wide Web holds great promise as a meehanism for questionnaire-based research. But are
data from Web-based questionnaires eomparable to data from standard paper-and-peneil question
naires? This study assessed the equivalenee ofthe Ruminative Responses Seale in a Web-based format
and in a paper-and-peneil format among introductory psyehology, upper-level psyehology, and non
psyehology students. Internal eonsisteney eoefficients were eomparable aeross the groups. The par
ticipants in the Web sample reported higher levels of self-foeused rumination than did the other groups.
Women in the Web sample reported more self-foeused rumination than did women in the other groups.
In the Websample, results did not eovary with aeeess loeation. These results suggest that findings from
Web-based questionnaire research are eomparable with results obtained using standard proeedures.
The eomputerized Web interface may also facilitate self-disclosure among research participants.

The use of computers in psychological assessment has
increased steadily over the last 30 years (Burke, 1992).
The advent of the World-Wide Web otTers unprecedented
opportunities for researchers to benefit from the use of
computers in data collection (Schmidt, 1997; Smith &
Leigh, 1997). As a research medium, the Web offers re
searchers at least four major benefits. First, the Web per
mits individuals to send data to a researcher at their con
venience, in terms of time and location, which increases
the potential number of eligible research participants
(Schmidt, 1997; Smith & Leigh, 1997). Second, the Web
permits automatie transformation ofraw data into an an
alyzable format, such as an SPSS data file, using proce
dures such as CGI scripts (see Kieley, 1996; Schmidt,
Hoffman, & MacDonald, 1997). Third, Web-based re
search is etTicient in terms oftime and the resources it re
quires (Schmidt, 1997). Fourth, the Web provides a degree
of anonymity to research participants, which decreases
the influence of demand characteristics by facilitating
self-disclosure and eliminating observer bias (Esposito,
Agard, & Rosnow, 1984; Hewson, Laurent, & Vogel,
1996; Meszaros, Engelsmann, Meterissian, & Kusalic,
1995; Smith & Leigh, 1997).

Is research conducted over the Web equivalent to re
search conducted in more traditional settings, such as a
psychology laboratory? Validity studies ofWeb-based re
search have recently begun to examine this question and
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have reported favorable results (e.g., Krantz, Ballard, &
Scher, 1997). For example, the results from one experi
ment that was conducted both on the Web and in a labo
ratory were nearly perfectly correlated (Krantz et al.,
1997). Although only a few published studies have ex
amined the equivalence question with respect to Web
based versus paper-and-pencil administration ofperson
ality questionnaires, nascent studies in this area have
reported comparable results across domains (Buchanan
& Smith, in press; Pasveer & Ellard, 1998; Smith & Leigh,
1997; Stanton, 1998). For example, Buchanan and Smith
administered the revised version ofthe Self-Monitoring
Scale (SMS-R; Gangestad & Snyder, 1985) to Web users
on line and also to a local student sampie in paper-and
pencil format. The factor structure ofthe SMS-R and co
etTicient alphas were found to be comparable across the
groups, with the Web version yielding some superior re
sults (e.g., coefficient alpha), as compared with previ
ously reported studies (Buchanan & Smith, 1999). An
other study that compared Web-based and paper-and
pencil vers ions ofan organizationaljustice scale found a
similar factor structure across the two domains, as weil
as more item variability and less missing data in the Web
based condition (Stanton, 1998).

The advent ofWeb-based data collection is a direct ex
tension ofdata collection on stand-alone computers (Bu
chanan & Smith, in press). Given the current dearth of
findings pertaining to Web-based data collection, studies
of computerized (non-Web-based) versus paper-and
pencil data collection procedures may provide useful in
formation. Research comparing computerized and paper
and-pencil assessments has generally found that research
participants prefer computerized assessments and are
equally, ifnot more, willing to report sensitive information
to a computer than to a paper-and-pencil questionnaire
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or to a human interviewer (Booth-Kewley, Edwards, &
Rosenfeld, 1992; Evan & Miller, 1969; Finegan & Allen,
1994; Hile & Adkins, 1997; King & Miles, 1995; Mill
stein, 1987; Petrie & Abell, 1994; Wilson, Genco, & Yager,
1986). In one study, recently admitted parasuicide pa
tients preferred a computerized interview to an interview
with a clinician (Petrie & Abell, 1994). In another study,
recent suicide attempters disclosed more information to
computerized depression and suicidal ideation question
naires than to a clinician interviewer (Levine, Ancill, &
Roberts, 1989). Moreover, the computerized measures
were better predictors of suicidality than was the clini
cian interviewer (Levine et al., 1989). People also appear
to be more willing to report behaviors such as substance
use to a computer than to a clinician or a paper-and-pencil
questionnaire (Lucas, 1977; Lucas, Mullin, Luna, & Mc
Inroy, 1977; Skinner & Allen, 1983). Although these
findings are informative, the extent to which they gener
alize to Web-based research is an open question.

Despite the initial promising evidence in support of
Web-based psychological research (e.g., Buchanan &
Srnith, in press; Krantz et al., 1997; Michalak, 1998;
Pasveer & Ellard, 1998; Smith & Leigh, 1997; Stanton,
1998), it is necessary to demonstrate the equivalence of
Web-based and traditional data collection methods em
pirically be fore adopting Web-based methods exten
sively (Krantz et al., 1997; Smith & Leigh, 1997). There
remain numerous potential threats to the reliability and
validity ofWeb-based questionnaires (see Hewson et al.,
1996; Schrnidt, 1997, for reviews). For example, partic
ipants recruited from the Web are likely to be more het
erogeneous on demographie and other variables than par
ticipants recruited by traditional means (Buchanan &
Smith, in press). Moreover, researchers lose consider
able control over the testing environment when conduct
ing Web-based research.Some participants may send
data from a quiet roorn, whereas others might send it
from a noisy computer laboratory (Reips, 1996). In ad
dition, Web-based research is open to exploitation by peo
pie who participate numerous times and/or provide dis
ingenuous data (Schmidt, 1997; Smith & Leigh, 1997).
The primary concern underlying these possibilities is
that factors inherent in the Web interface, the Web sam
ple, and/or the testing environment might obfuscate the
extent to which an otherwise useful measure with good
psychometrie properties is able to measure the construct
of interest. In light of these concerns, several relevant
analyses will be performed in the present study (see
below).

The present study assessed the equivalence of a Web
based versus a paper-and-pencil administration ofa per
sonality questionnaire commonly used as a screening in
strument: the Ruminative Responses Scale (RRS) from the
Response Styles Questionnaire (RSQ; Nolen-Hoeksema
& Morrow, 1991). The screening of participants for re
search and their subsequent selection on the basis of in
clusion and exclusion criteria is a common practice among
researchers on college campuses and in medical settings.

Participants scoring at the upper and/or the lower end of
an overall distribution on variables of interest are fre
quently selected for follow-up studies on the basis ofre
sults from an initial screening session-for example, a
tendency to engage in self-focused rumination when ex
periencing dysphoric affect (cf. Davis & Nolen-Hoeksema,
in press). These procedures facilitate research on inter
actions between subject variables, such as personality
traits, and experimental treatments (cf. Lyubomirsky &
Nolen-Hoeksema, 1993, 1995), as weil as cross-sectional
studies of variables on which an experimenter wants to
select participants (e.g., age or gender).

The measure used in the present study assesses the ex
tent to which people tend to respond to feelings of sad
ness or depression with self-focused rumination. Self
focused rumination describes a tendency to engage in
passive thoughts and behaviors that focus one's attention
on one's depressed mood and on the implications ofthese
symptoms,rather than taking action to alleviate one's
symptoms (see Nolen-Hoeksema, 1990, 1991, for reviews).
People who ruminate may tend to sit alone and think
about how tired and unmotivated they feel or passively
review all the negative happenings in their lives, without
taking action to change their situation. The RSQ (Nolen
Hoeksema & Morrow, 1991) was developed to assess peo
ple's habitual responses to depressed mood, and the RRS
consists of aseries of items on the RSQ that assess the
tendency to engage in self-focused rumination. A short
(IO-item) form of the RRS was recently developed and
was used in the present study (cf. Davis & Nolen-Hoek
sema, in press).

In the present study, the RRS was administered to four
sampies ofparticipants: (I) introductory psychology stu
dents; (2) upper-Ievel psychology students; (3) nonpsy
chology students; and (4) a Web-based studentsampie.
The nonpsychology and upper-Ievel psychology student
groups were included in order to determine whether they
differed from introductory psychology students even
when using the same methods (i.e., paper and pencil) for
filling out the questionnaire. The Web sampie was de
liberately drawn only from the local student population,
in order to ensure comparability with the other groups
on major demographie variables. This procedure enables
a comparison of group differences as a function of the
assessment medium (i.e., Web vs. paper and pencil), while
Iimiting the heterogeneity that might result from a gen
eral Web sampie. Moreover, within the Web sampIe it
self, we analyzed possible differences as a function of
the location from which the participants accessed the
Web (e.g., at horne vs. a campus computer laboratory).
These analyses were performed to determine whether
concerns about loss ofexperimental control over the test
ing setting were warranted-whether responses to the
questionnaire differed systematically as a function ofthe
participant's location.

It was predicted that the Web sampIe would report a
greater tendency to engage in self-focused rumination, as
compared with the other three groups. These predictions
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were based on previous findings that people are generally
more willing to report sensitive information to a com
puter than to a paper-and-pencil questionnaire. Moreover,
it was expected that decreased observer bias and increased
anonymity would facilitate self-disclosure in the Web
sampIe. Gender was also included as an independent
variable, in light of previous findings that women are
more likely to ruminate when depressed than are men (e.g.,
Schwartz & Koenig, 1996; Thayer, Newman, & McClain,
1994). Moreover, there are gender differences in Web
usage (GVU Center, 1998). Thus, the possible interaction
between sampIe group and gender was also examined.

METHOD

Participants
Four groups of individuals participated in the study: (I) 128 stu

dents (56 males, 72 females) from the Web; (2) 118 students
(46 males, 72 females) from upper-Ievel psychology courses;
(3) 113students (50 males, 63 females) from nonpsychology courses;
and (4) a total of 1,012 students (427 males, 585 females) from in
troductory psychology courses. The participants ranged in age from
17 to 26 years and were drawn from the University of Michigan
campus. In the nonpsychology sampie, participants were recruited
from three lecture courses: History of the United States: 1865
present; Planets and Moons (Geology); and Introductory Biology.
The upper-Ievel psychology sampie was also recruited from three
lecture courses: Personality Psychology, Social Psychology, and
Abnormal Psychology. The Web participants were recruited from
flyers posted around the university campus that included the study's
URL (Internet address). A Pearson chi-square test indicated that the
groups did not differ significantly in sex composition [X 2(3) = .836,
p>.IO,N= 1,371].

Materials
Demographies questionnaire. The participants filled out a

one-page demographies questionnaire and provided information
about their age, sex, native language, and contact information.

Ruminative Responses Scale. A shortened (10-item) form of
the RRS ofthe RSQ was used in this study. This scale assesses how
participants tend to respond to their own symptoms of negative
emotion. The instructions for this questionnaire read:

People think and do many different things when they feel sad, blue, or
depressed. Please read each of the items below and indicate whether
you never, sometimes, often, or always think or do each one when you
feeI sad, down, or depressed. Please indicate what you generally do, not
what you think you should do.

The original RRS includes 22 items describing responses to de
pressed mood that are self-focused (e.g., I think "Why do I react
this way?"), symptom-focused (e.g., I think about how hard it is to
concentrate), and focused on the possible causes and consequences
of one's mood (e.g., I think "I won't be able to do my job if I don't
snap out of this"). Scores on this scale show high test-retest relia
bility (r = .80 at 6 months, r = .66 at I year; Nolen-Hoeksema &
Larson, 1998; Nolen-Hoeksema, Parker, & Larson, 1994), internal
consistency (Cronbach's alpha = .89; Nolen-Hoeksema & Morrow,
1991), and acceptable convergent and predictive validity (Butler &
Nolen-Hoeksema, 1994; Nolen-Hoeksema & Morrow, 1991; Nolen
Hoeksema et al., 1994). The 10 items on this shortened scale were
based on item analyses conducted with a community sampie of
1,122 adults (Nolen-Hoeksema, unpublished data). The 10 items
from the RRS that correlated most strongly with total scores on the
longer scale, and on which at least 15% ofthe sample endorsed an
answer other than never, were chosen for inclusion on the shortened

scale. The internal consistency (Cronbach's alpha) ofthis 10-item
scale in the community sampie of 1,122 was .87, and the correla
tion between this IO-item scale and the total 22-item scale was .93.

Procedure
Paper administration. The investigators received permission

from instructors in large lecturecourses to visit their respectiveclasses
(listed above) in order to solicit student participation in a research
study. Both the course lecturers and the participants were blind as
to the purpose of the study. In all cases, all but one to three students
in each lecture course participated in the study. All the participants
provided informed consent and received adebriefing after complet
ing the questionnaire. The participants in the introductory psychol
ogy class received course credit for completing the forms, and those
in the other classes were paid $5 for completing the forms. In addi
tion, the participants were instructed to print and sign their names
on a research recruitment sheet at the end of the questionnaire
packet ifthey were interested in possibly being selected to partici
pate in other studies for pay.

Web administration. The participants responded to flyers on
campus advertising a research study that required visiting a Web
site and filling out a questionnaire on line. Interested participants
tore off a piece of the flyer that included the study's URL and then
used a Web browser to visit the Web site constructed for question
naire administration. The Web site included a copy of the consent
form, as weil as the demographies questionnaire and RRS. The Web
page also informed participants that they would have a chance of
being selected to participate in another study for pay by filling out
the questionnaires. Thus, the participants in each ofthe four groups
had some incentive for completing the forms. The participants
typed the information requested by the demographie questionnaire
onto the Web page and used a mouse to click on their responses to
the RRS. Only one response per questionnaire item was permitted,
and the participants had the ability to scroll up or down on the Web
page. After filling out the questionnaires, the participants used a
mouse to click on one of two text boxes, "Send Form" or "Clear
Form." Clicking on "Send Form" sent the data to the experimenter
by means of e-mail. When this occurred, the participants then saw
a screen indicating that their message had been sent successfully.
Clicking on "Clear Form" erased the data completely. This option
was provided in the event that participants opted not to submit their
data or wished to clear the page and start over. The Web page forms
were converted to e-mail message formatusing the program Ht
mail (Disser, 1996).

In light of concerns that the participants from the lecture classes
could also have participated in the Web portion of the study, and
given that it was possible for some people to complete the question
naire more than once on line, research assistants checked the data
before the analyses to ensure that no data were entered for the same
participant twice. These data-cleaning procedures resulted in the
deletion of data from 2 participants who completed the question
naire on line more than once (entries following the first instance of
participation were viewed as spurious). Data were also deleted from
I participant who completed the questionnaires both on line and in
two of her classes. These procedures resulted in four independent
samples.

RESULTS

Interna) Consistency
To examine the psychometrie properties of the Web

based RRS, as compared with the paper-and-pencil ver
sion, the internal consistency (Cronbach 's alpha) of the
RRS was assessed separately for the four sampIes. Cron
bach 's alphas for the RRS were as folIows: .82 (Web sam-
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pie), .88 (upper-Ievel psychology students), .88 (non
psychology students), and .83 (introductory psychology
students).

Group and Gender Differences
Sampie group and gender differences were assessed,

using a 2 (gender) X 4 (group) analysis of variance
(ANOVA), with sampie group (Web sampie, upper-Ievel
psychology students, nonpsychology students, and intro
ductory psychology students) and gender as independent
variables and RRS total scores as dependent variables.
Table I presents the means and standard deviations for
all scores by sampIe group and gender. There were sig
nificant group differences on RRS scores [F(3, 1363) =

4.23, p < .01]. Post hoc follow-up tests, using Tukey's
honestly significant differences (HSD) tests, revealed
that students in the Web sampIe reported levels ofrumi
nation that were significantly higher than those reported
by students in both introductory psychology (p < .0 I) and
nonpsychology (p < .0 I) courses, but not those reported
by students in upper-Ievel psychology courses (p > .10).
Significant gender differences were also obtained on RRS
scores [F( I, 1363) = 8.47,p< .01], indicating that women
reported significantly greater rumination than did men.

In addition, there was a nonsignificant trend toward a
group X gender interaction on RRS scores [F(3, 1363) =
2.22,p< .09]. Follow-up one-way ANOVAs within each
gender separately revealed no significant group differ
ences among males [F(3,575) = 0.53, p > .10], but did
reveal significant group differences among females
[F(3,788) = 6.70,p < .0001]. Post hoc follow-up tests,
using Tukey's HSD, revealed that women in the Web
sampIe reported significantly greater rumination than
did women in introductory psychology (p < .0001) and
nonpsychology (p < .0001) courses. Women in the Web
sampIe also reported greater rumination than did women
in upper-Ievel psychology courses, but the difference
was not statistically significant (p < .08).

Analysis of Web Data by Access Location
The 128 participants who filled out the RRS on the Web

opted to do so from a variety oflocations across campus.
The server program used in this study (Htmail) also au
tomatically detected and reported the terminal location
from which the data originated. In the Web sampIe, 13%
(n = 17) used a modem to access the Web page from
horne, 49% (n = 63) accessed the Web page from a com
puting site on campus, and 38% (n = 48) accessed the

Table I
Means and Standard Deviations of Scores

on the Ruminative Responses Scale

Total Men Wornen

Group M SD M SD M SD

Web 11.31 4.76 9.64 4.47 12.61 4.60
Psychology 10.41 5.03 10.02 4.30 10.65 5.45
Introductory psychology 9.83 4.91 9.45 4.97 10.11 4.85
Nonpsychology 9.04 4.97 8.80 4.52 9.24 5.32

Web page from a computer on campus that was not part
of a public computing site (e.g., from a science labora
tory or an office). Follow-up analyses using a one-way
ANOVA, with access location (horne, campus comput
ing site, or other campus computer) as the independent
variable and RRS total scores as dependent variables,
found no significant differences across access locations
[F(2,125) = 1.34,p > .10].

DISCUSSION

In this study, students who completed a personality
questionnaire on the Web reported higher levels of self
focused rumination than did students who completed the
same questionnaire in paper-and-pencil format. The in
ternal consistency of the Web version was comparable
with the paper-and-pencil versions. Although students in
the Web sampIe participated in the study from varying
locations, this difference did not affect their responses
in any systematic manner. Taken together, these find
ings support the use of the RRS on the Web and provide
tentative evidence that the Web is a viable mechanism
for questionnaire-based data collection and/or subject
screemng.

The participants in the Web sampIe reported more self
focused rumination than did the participants who filled
out paper-and-pencil questionnaires, although the Web
sampIe did not differ from the students in upper-Ievel
psychology courses. Although women reported higher
levels ofrumination than did men in the general sampie
(collapsed across group), women in the Web sampie also
reported more rumination than did women who filled out
paper-and-pencil questionnaires. This finding might re
flect increased self-disclosure among women in the con
text of a Web-based questionnaire. Some women may
feel more open to disclose tendencies such as ruminative
coping in a context that is arguably less evaluative than
a typical data collection context. By allowing people to
have more control over their environment when they dis
close information about sensitive issues, such as how one
responds to depressed mood, Web-based questionnaires
may encourage increased frankness ofresponse and self
disclosure (Hewson et al., 1996). A further possibility is
that some people may gain greater access to their feel
ings and personality when cornpleting a Web-based ques
tionnaire, as compared with a questionnaire in a large lec
ture class. Given that women are more likely than men to
ruminate when depressed, this tendency may be facili
tated in the context of a Web-based questionnaire.

The internal consistency ofthe RRS was similar across
the four groups. This finding indicates that these ques
tionnaires consistently measure a single construct and
that results from the Web version are comparable with
those obtained in the other sampies. The Web versions of
the RRS also were unaffected by differences in the loca
tion from which the participants accessed the Web. This
finding suggests that the data people provide to a Web
page do not differ significantly as a function ofwhether



576 DAVIS

they choose to fill out questionnaires at horne, a public
computing site, or another computer on campus. Although
permitting access from multiple locations decreases ex
perimental control, it does not appear to affect question
naire results adversely.

A highly publicized study recently suggested that In
ternet usage was associated with increases in depression
and loneliness and with declines in family communication
and the size of participants' social circles (Kraut et al.,
1998).This finding raises the question ofwhether the pres
ent results reflect a sampling artifact, rather than differ
ences that are a function ofthe assessment medium. AI
though such a possibility cannot be mied out definitively,
it is unlikely to have occurred for several reasons. First,
the present study sampled from college students with a
working knowledge of Web browsing, rather than from
first-time Internet users. Second, the findings of Kraut
et al. demonstrate only small relationships at best (e.g.,
the largest correlation between Internet usage and ad
justment measures is .19). Third, although Kraut et al.'s
data were interpreted as showing that participants used
the Internet as their social and emotional functioning de
clined, Internet usage may haveprovided users with a new
found hobby or a constructive activity to engage in given
that social and emotional functioning had declined, rather
than having caused the social and emotional difficulties.
Thus, there remains no conclusive or causal evidence that
Internet users have more social and/or emotional prob
lems than non-Internet users, nor has it been established
definitively that Internet use causes social and/or emo
tional problems. The lack of such evidence and the dis
similarity ofthe sampies used in this study and in that of
Kraut et al. suggest that the present results are not sim
ply a sampling artifact.

It might be argued that the Web sampie reported spu
riously higher levels ofself-focused rumination than did
the other groups owing to computer anxiety (cf. Tseng,
Tiplady, MacLeod, & Wright, 1998). This suggestion is
unlikely for three reasons. First, the participants in the
Websampie volunteered to participate in this study, which
required filling out a questionnaire on line. It is not likely
that computer-anxious people would volunteer for such
a study. Second, previous research has found that greater
levels of education are associated with lower computer
anxiety (Igbaria & Parasuraman, 1989). All the partici
pants in the present study were college students attend
ing a highly competitive university. Third, the RRS is not
a symptom questionnaire and has no apriori relationship
to computer anxiety. Rather, it measures the relatively
stable tendency to respond to depressed mood with pas
sive, emotion-focused thoughts and behaviors.

Alternatively, it could be argued that differences among
the groups other than the assessment medium might ac
count partly or fully for the observed results. Specifically,
the Web sampie replied to a general advertisement,
whereas the other groups were solicited at a lecture. Thus,
the Web sampie may have been more motivated and more

interested in participating. It should be noted, however, that
flyers advertising the study were strategically placed near
computer laboratories and other computer facilities to
minimize inconvenience to potential participants. Many
people were observed simply writing down the URL as
they went to check their e-mail or to perform other rou
tine computing tasks. Thus, both the Web sampie and the
paper-and-pencil sampies were solicited at comparable,
although not identical, moments of convenience.

This study provides some initial data that tend to sup
port the use ofthe Web for questionnaire-based research.
However, more validation of Web-based research is needed
(Krantz et al., 1997). The results ofthe present study in
crease confidence in the use of the Web as a screening
device and as a method for collecting questionnaire data.
However, the participants were sampled from a college
campus and were restricted in terms of age range. More
data, using multiple measures and a broader sampie, would
be desirable in future studies. In addition, experimental
studies ofthe mechanisms underlying participants' higher
scores in the Web group would be useful. Identification
of such mechanisms and the continued validation of the
Web as a research tool appear to be growing areas of re
search (Schmidt, 1997; Smith & Leigh, 1997).
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