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This paper outlines specific methodologies for conducting research via computer networks. We
discuss advantages of Internet experimentation over previous modes of telecommunication
facilitated research and characterize features of studies that can benefit from Internet access and
those which are unlikely to. Wepoint out pitfalls and suggest a range of potential solutions in terms
of specific practical techniques for managing the design, dissemination, and collection of Internet
materials. Wealso discuss techniques for minimizingattrition and for adapting to recalcitrance pre
sented by "hacker" vandalism.

The Internet and its sisters are qualitatively different
from the other forms of electronic connectivity (tele
graph, wireless radio, television, telephone) realized in
this century and the last. The global computer-mediated
connectivity supplied by the Internet is about as accessi
ble as radio and television, but it is interactive in a way
that radio, television, and even telephones are not. This
paper outlines specific methodologies for conducting
research via the Internet and suggests advantages over
previous modes of telecommunication-facilitated re
search. We point out pitfalls and suggest a range of po
tential solutions.

The "Infobahn" links academic, government, military,
commercial, and private interests primarily via networked
computer systems. Academic links mobilize potential
subject pools into categories roughly sorted by age and
academic level (grammar and secondary schools have
connections in addition to undergraduate and graduate
institutes). Moreover, commercial Internet access pro
viders are proliferating. A January 1996 survey (Lottor,
1996) indicates 9.472 million hosts, with 1.79 million in
u.s. academic domains and 2.43 million in commercial
domains. Private access servers like CompuServe are in
the commercial domain and offer access internationally.
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Other links supply a wider diversity of people, and this
diversity expands every day. The increasing diversity is
interesting for two reasons: it inarguably increases the
availability ofsamples whose diversity approximates that
ofthe entire population, and it also makes distinct groups
directly accessible for research specific to the group def
inition. General connectivity among private users seems
to select for people with a certain amount of interest in
(or at least minimal fear of) technology. School and uni
versity connections abstract over that point because of
interdisciplinary required use of network facilities, but
segregate subjects more easily by age and personal/aca
demic interest categories. Global connections along sim
ilar demographic lines allow attunement of research to
language differences as well (important for psycho
linguistic research). Note that the July IS, 1995, report
on international connectivity (Landweber, 1995) indi
cates that there are 173 distinct "entities" (roughly mean
ing "nations") with widespread international access
through BITNET, Ip, or UUCP Internet links. This per
mits cross-cultural research on a scale never before pos
sible. However, it is impossible to estimate the number of
actual users, since most computers are in multiple-user
environments.

We do not address here protocols for successful col
laboration, nor methods for conducting research based on
gleaning information from electronic archives. Rather,
we consider the Internet as a mode of access to partici
pants in experiments in scientific research and offer sound
methodologies for using the Internet to collect data from
questionnaires and software instruments for more di
rectly interactive forms of experimentation.
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ADVANTAGES OF INTERNET ACCESS

It might seem that the Internet does not provide facil
ities for conducting psychological or sociological exper
iments beyond what is already available to experiments
administered via telephone or post, because of the ex
pressively limited modality in which the communication
occurs. I These media are generally cheaper and more
practical to utilize than face-to-face administration of
experiments. While it is generally assumed that face-to
face administration yields higher response rates, it has
also been shown that over time, face-to-face response
rates decline, whereas mailed instruments, for example,
remain free from decline (Goyder, 1985). Thus, though
there maybe claims ofdehumanization (which researchers
in human-computer interaction are striving to reduce), it
is not obvious that face-to-face experimentation is the
method ofchoice even in a financially ideal world. Tele
phone experimentation, as well as face-to-face interac
tions, have been acknowledged as susceptible to subject
experimenter effects-that is, findings resulting from
factors other than the one intended by the experimenter
(Cotter, Cohen, & Coulter, 1982).Various methods and
techniques have been suggested to help reduce such ef
fects, and Internet research seems especially to lend it
self to these methods. One widely discussed artifact is
the influence upon subjects of the demand characteris
tics of the experimental situation; for example, subjects
may feel a need to please the experimenter or a pressure
to conform to social norms. Suggested strategies for re
ducing these effects are particularly amenable to exper
imentation via the Internet. For example, by using the In
ternet, it is easy for subjects to respond anonymously;
unlike in face-to-face interaction or phone interviews,
subjects responding by anonymous e-mail can be secure
that their identity is not knownto the experimenter- There
is evidence that guaranteeing anonymity and confiden
tiality of subjects' responses reduces the effects of fac
tors due to demand characteristicsand conformity to social
norms (Esposito, Agard, & Rosnow, 1984), thus encour
aging cooperation and honesty from subjects.

Anonymity can also help reduce effects of the attri
butes and behavior of experimenters, these having been
acknowledged as major factors in producing experimen
tal demand characteristics. Experimenter anonymity
serves to reduce possible effects of subjects responding
differently to experimenters with different biosocial at
tributes (e.g., sex, age, race, and so on). Subject anonym
ity can help counter the opposite problem, that ofexper
imenters responding differently to subjects with different
biosocial attributes (see, e.g., R. Rosenthal, 1967). It has
also been found that experimenters varying in biosocial
attributes will behave differently toward their subjects
and elicit different responses; male experimenters, for
example, have been found to be more friendly toward
their subjects than female experimenters are (R. Rosen
thal, 1977). Anonymity of experimenters will not help
reduce this effect, though it has been suggested that min
imal contact between subject and experimenter is an ef-
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fective way ofminimizing the problem; research carried
out through the Internet is advantageous in this sense,
because it is a more impersonal form of communication
than face-to-face interaction or phone interaction, par
ticularly when anonymity is preserved and contact delib
erately minimized.

Mail surveys also allow a degree ofanonymity,but they
are less flexible in terms ofallowing mutually anonymous
follow-up and interactions between the experimenter and
subjects. Also, low response rates have given researchers
a reluctance to depend on that mode of experimentation
(Dillman, Carpenter, Christenson, & Brooks, 1974). In a
context in which a representative percentage of the gen
eral population has Internet access, Internet administra
tion of the same experiments is the cheapest and most ef
fective solution to these problems. With some caveats
detailed below, any instrument (questionnaire, survey,
exam, etc.) that can be posted in the mail can also be
transmitted across the Internet. Moreover, it is possible
to nullify gender and race effects in this medium, while
still maintaining fairly direct contact with the partici
pants to provide a return rate that competes with face-to
face experimentation. Internet experimentation also has
a critical advantage over other interactive modes of ex
perimentation because it can occur at the participant s
leisure.

For an enormous variety of experimental questions,
access to participants via the Internet can facilitate re
search whose analysis depends on statistical tests of
extremely low power. Of course, there may be experi
mental questions that will be affected by the implied
technological prowess of networked individuals. For ex
ample, tests of logical reasoning (Hewson & Vogel,
1994) can be affected by the fact that a large (yet de
creasing) percentage of the networked population con
sists of computer scientists who tend to have extensive
training in symbolic logic. Nonetheless, the' ' are ways
to accommodate many of these issues by res icting the
sources of participants. This is a workable solution be
cause of the sheer volume of potential subjects. The ap
proach that Hewson and Vogel (1994) used was to secure
a sampling of students through a Canadian server for
school students (SchoolNet), which they balanced with
a sampling of older subjects identified through calls for
participation from a random selection of USENETdis
cussion news groups (henceforth, news).3 In separate
empirical work in the elucidation of folk psychological
concepts that had far less mathematical content, Hewson
(1994) was able to use news groups alone.

METHODS OF RESEARCH

What styles ofresearch communication are facilitated
by the Internet? What methodologies are there for en
suring the generalizability of results and integrity of
data? The new electronic connectivity is not necessarily
a boon to researchers whose subject matter does not
translate easily into ASCII characters and who lack more
advanced facilities for viewing graphics easily. The first
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task is to identify research projects that could benefit
from large-scale access to subjects and for which avail
able software and technology make networked experi
mentation feasible. Surveys and questionnaires are per
haps the most obvious forms of research tool which lend
themselves to administration via the Internet; these tools
have previously been administered by means of face-to
face interview, postal mail, or phone interaction. How
ever, questionnaire research is not the only type that can
be conducted through the Internet. For example, research
on dialogue phenomena that emerge from cooperative
tasks (cf. Garrod & Anderson, 1987), as well as reaction
time and even cross-modal experiments (cf. Swinney,
1979) are amenable to replication with networked sub
jects. However, hardware-rich experiments such as those
required by eye-tracking research in psycholinguistics or
face recognition are not enhanced by networked subjects
for obvious reasons. Experiments whose data are to be
studied by using statistical tests whose power demands a
large subject pool are best facilitated by networked re
search, but experiments requiring fewer datapoints can
also benefit-through comprehensive piloting, rapid
replication, and multiple sampling.

We now briefly outline the sorts of research domains
for which Internet access can be useful for experimenta
tion. Guest log-in facilities like those provided by MUSEs
(multi-user systems) and in which subjects interact in
side virtual worlds or other programmed environments
are obvious sources that could support tightly controlled
experiments. The maze task experiments (Garrod & An
derson, 1987; Garrod, Anderson, & Sanford, 1984) are
an example of research on semantic coordination, amin
istered over local area networks. In these experiments,
subjects were confronted with identical mazes but dif
ferent goal points and obstacles within the maze. The task
was for pairs of subjects to guide each other through the
mazes to the appropriate goal points while contending
with the obstacles. This yielded a body ofevidence about
classes of conceptualization and coordination of con
ceptualizations. Advantages ofgeneralization to Internet
administration of the same experiment are obvious (see
Healey, 1995). The questionnaire-oriented experiment of
Hewson and Vogel (1994) was also successful in obtain
ing a large body ofdata pertaining to the AI literature on
reasoning with natural language generics. However, not
every subfield within the human sciences is as likely as
others to gain from Internet access. Certainly, personal
ity research, psychoanalysis, and learning can directly
benefit. However, any benefit for intelligence testing is
less obvious (notwithstanding the ETS objective to com
puterize its tests like the GRE), given the lack ofcontrol
over access that the subject may have to external infor
mation sources (including other people). Research in
volving biofeedback is presently infeasible; study of
nonverbal communication, virtually impossible. Within
social psychology and sociology, group interactions, be
lief and attitude change, and stratification are all acces
sible. An advantage ofthe Internet over traditional modes
of data collection in sociology derives from its flexibil-

ity in combining the informal flexibility available to oral
interviews with orders ofmagnitude ofless expense (and
therefore potential for a larger supply of interviews), and
similarly, with questionnaires and questionnaire follow
ups (Galtung, 1967). The essential characteristics of
fields that can benefit from Internet-based experimenta
tion are those in which written communication (immedi
ate or reflected) suffices to supply data relevant to a prob
lem at hand. Other forms ofobservation are possible, but
considerably less feasible, given the current state of the
Internet infrastructure.

Materials
Materials must be designed to facilitate simple trans

mission and readability in a variety of hardware environ
ments. For instance, the participant pool is partitioned
into subjects who have access only to ASCII terminals
and line printers (and thus cannot process PostScript
files either by previewing on bit-mapped screens or by
printing the files on a PostScript laser printer) and those
who have access to either or both advanced printing and
previewing." In general, larger samples can be obtained
by restricting materials to text files. This is, of course,
because the average private user is bound by technolog
ical standards to be able to read 80-column text files
using the readable ASCII characters. This general re
striction to ASCII characters does not preclude interac
tive or reaction time experiments; it does, however, re
strict the sort of graphics that can be easily used within
an experiment because of the equipment required in
order to preview or print technologically advanced graph
ics. Graphics are not ruled out altogether from text files,
but they are generally more laborious to produce, since
the style of graphics is slightly more constrained than
that which can be achieved by drawing a picture using
solely the keystrokes ofa basic typewriter. Research that
hinges on the presentation of complex graphics is more
constrained in its subject pools. Experimentation that in
volves users interacting with a program to create a data
log is the other main genre ofpotential experimentation.
Either genre is subject to the text/graphics partition, since
it determines subject accessibility. Hewson and Vogel
(1994) have presented research on data obtained via ques
tionnaire in both classes of accessibility. The research
question should determine whether questionnaire or in
teractive experimentation is best; it should be made
clear, however, that interactive materials are still expen
sive to produce because there is not yet a large supply of
reusable products and custom-built software is seldom
cheap or portable.

Modes of Access to Materials
There are three stages to subject access of materials:

call for participation, dissemination of materials, and
collection ofcompleted materials. Faced with seemingly
arbitrary choices in modes ofaccess, we emphasize max
imal experimenter control over the materials. It turns out
to be practical for the experimenter to create a computer
account distinct from his/her personal research account



on the computer system, mainly because of the volume
of e-mail that such research can generate that is not di
rectly related to the researcher's effective daily use of
e-mail. It is also a convenient way to let the computer do
some of the work of organizing, since separating the ac
counts by research project eliminates the problem of
cross or misfiling of information. Of course it is always
possible to set such separate accounts to forward mail to
a personal account when an experiment is in a critical
stage during which the experimenter should maintain
close watch, and it is equally possible to give such a sec
ondary account a personal rather than project-oriented
user name to make the interactions with participants
more human.

Call for participation. The initial step is best facil
itated by random distribution among existing general
discussion or disciplinary news groups and listservers.
Random invitations should be prefaced with a brief in
dication of the researchers' credentials and seriousness
of the research, in order to avoid provoking complaint
about the appropriateness of the posting. In some cases,
such as the Canadian SchoolNet project, a Gopher facil
ity acts as a clearinghouse for ongoing proposals and
projects involving student participation. To ensure a de
gree ofcommitment from participants, it is advisable for
the initial invitation to include the researchers' contact
addresses for negotiating actual administration of the
materials, thus requiring more initiative from the sub
jects. This indirect method is distinguished from the di
rect method in which materials (e.g., surveys) are posted
in the first step. The indirect method gives the experi
menter more control over the investigation as a whole,
since it is still possible to recover from faulty materials
during piloting; if materials are broadcast directly from
the outset, it will be impossible to follow up with revised
materials, since it will be unknown what the effect of the
initial broadcast will have been on potential subjects.
Making an initial broadcast ofan overview ofthe exper
iment with an invitation to participate leaves it up to the
individual's initiative to respond to the experimenter.
Giving the participant initiative is also a good way ofdeal
ing with and reducing attrition-for a start, it allows the
experimenter to more correctly estimate the number of
subjects who have looked at the materials, and thus
makes it possible to calculate what the attrition rate ac
tually is. Moreover, because participants have to take the
initiative to volunteer to participate, it gives the experi
menter greater faith that interest will be maintained
through to the end of the experiment. We stress the indi
rect method here, because there already is a growing use
ofInternet news for surveys and questionnaires in which
the materials are posted directly.

While M. Rosenthal and Rosnow (1975) have pointed
out that the use of volunteer subjects can have a biasing
effect on experimental results (e.g., they suggest that
volunteers tend to be better educated than nonvolunteers,
more sociable, and in higher need of social approval),
they also outline several strategies that are effective in
reducing such volunteers' biases. These strategies in-
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elude stating the theoretical and practical importance of
the research, having the call for volunteers made by a
person ofas high status as possible, and making the appeal
for volunteers sound as interesting and nonthreatening
as possible. We recommend following these strategies,
as far as possible, in order to improve generalizability of
results by reducing any possible effects from volunteer
bias.

Dissemination of materials. Administration of the
materials to participants is most efficiently coordinated
bye-mail, with the advantage of the natural paper trail
created by incoming and outgoing mail logs built into
most e-mail systems. A log of the various sorts of
queries that emerge can be a valuable source of infor
mation in moving from pilot runs to actual experimenta
tion. Materials themselves may also be administered via
e-mail if an individual instance is not too lengthy (more
than lOOK will overwhelm many mailers; if the docu
ment is compiled into PostScript by the researcher's
word processing facilities, lOOK is about the length of a
6-pp. document). When the experiment does not involve
interactive processing, and if the files that contain the
materials are small enough, e-mail administration is the
preferred method, because it affords absolute control
over who obtains which experimental conditions. Iffiles
are too large for practical e-mail transfer, anonymous
FTP (file transfer protocol) provides a useful alternative.
Essentially, this is a program that a person can use to ob
tain guest access to networked host computers for the
purposes of exchanging computer files. It is advisable,
when making this use ofFTP, to obtain a set ofsemanti
cally unrelated directory names in which to store files
pertaining to the various experimental conditions, with
out cross-reference to the other directories. The ideal is
to locate the directories corresponding to different con
ditions at different (but shallow) positions in the system's
FTP directory hierarchy. Ifthe directories must remain at
the same level in the FTP directory hierarchy, an even al
phabetic distribution of their names is recommended as
well. These precautions protect researchers from second
guessing "hackers" who might be inclined to poke around
the system and "discover" materials that might prejudice
their responses to assigned conditions. For interactive
experiments, using FTP conditions will allow partici
pants to obtain source programs that manage the inter
active or executable versions of the programs which they
can run directly in their hardware configuration without
worrying about compilation on their systems. Ideal
products in this line generate encrypted data files that
the user need only e-mail back to the researcher. Internet
accessibility allows the researcher to enter into pro
tracted debriefing discussions after the experiment, the
promise ofwhich is an easy way to make participation in
such research engaging to the subject in the first place.

Collection ofcompleted materials. It is best to have
completed materials returned via e-mail ifit is a noninter
active study. An alternative would be to invert the dissem
ination procedure-for instance, to allow subjects to up
load files to a designated space. However,controls against
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multiple uploads from a single person are difficult to
maintain in an FTP interaction. Using e-mail thus offers
greater control. An alternative is to adopt an interactive
mode for both dissemination and return of materials.

Guest servers provide an important facility for making
interactive participation possible for users who are not
technically versed in compiling software or whose hard
ware is incompatible with any of the provided executa
bles. Guest servers provide the additional security to the
researcher of protecting source code from curious par
ticipants. In this mode, users log onto the researcher's
host system as for any other multiuser system (MUDS/
MUSES) and are automatically engaged in the program
that is designed to record activity. This mode of experi
mentation offers the greatest potential for future explo
ration, since it is possible to create "virtual worlds" in
these interactive systems in which subjects meet with
other subjects electronically and participate in competi
tive or collaborative tasks. Given recent psycholinguis
tic interest in dialogue corpora (cf. Anderson et aI.,
1992), we conjecture that these tools will see an explo
sion in experimental use in the short and medium term.
Guest server facilities with data logs provide greater se
curity to researchers than does providing copies of the
interactive programs to users, which might leave the re
searcher dependent on the participant's promptly mail
ing back the completed materials. Interactive experi
ments of this nature are already starting to make an
appearance on the Net, using the rudimentary interactive
processing supplied by Mosaic-a public domain graph
ical user interface to a range ofnetworked facilities such
as FTp, GOPHER, ARCHIE, etc. (the sum of which are
now known as the World-Wide Web). Heylighen and
Bollen (1996) have recently announced an experiment in
HCI investigating the adaptive organization oflink struc
tures in hypertext documents based on participants' link
traversals. This mode of interface to experiments is po
tentially quite powerful, since it can be used to spawn the
right kind of program on a user's machine to display
graphics or whatever is appropriate to the experiment at
hand, while the user provides feedback by clicking with
a mouse or typing text into an appropriate window.

While e-mail administration of experiments is ideal
for administering materials in the first place, interactive
programs provided through access to the experimenter's
host machine give the best guarantee that materials will
be returned, since they can be collected on-line through
session logs and the like. Programs run on the partici
pant's home machine can, as has been said, be con
structed to generate data files that the user need only
mail back (and in some cases the program can mail the
files directly to the experimenter from the user's ac
count). It is slightly more difficult to guarantee the return
of materials that the experimenter sends to the user di
rectly; however, e-mail reminders are cheaper and much
less obtrusive than follow-up visits or telephone calls. A
real drawback that this method of experimentation does

impose is a general loss ofparticipants' scratch notes for
calculating responses to some types of experimental
items. Yeteven this loss can be mitigated by declaring at
the outset that subjects will be reimbursed for postage
required to mail materials to the experimenter or by en
couraging the subject to construct or translate materials
into electronic form to be e-mailed back as a companion
to the completed materials.

Guarding against recalcitrance. One potential hin
drance to research is the variety of vandalism in com
puter systems referred to as "hacking." Networked ex
perimentation does make itself liable to this; however,
there are some quite easy protections that can secure re
searchers from casual hackers. These solutions include
write protecting files put out for FTP, and resisting the
acceptance of "patches" offered by participants to cor
rect "bugs" in source code left for subjects to FTP. Eas
ier still is to take care to use e-mail administration of the
materials so that who has participated in which experi
ment is recorded. That is, the call for participation
should not direct the reader immediately to the FTPloca
tion where materials are available, but instead direct the
reader to contact the experimenter to be notified of the
relevant information.

Occasional electronic harassment in response to the
fact that a call for participation has been cross-posted to
randomly selected news groups is a recent problem, but
it has no real impact on the validity or reliability of the
findings, although it can affect administration. When
one posts the initial call for participation to random news
groups, it is important that one use cross-posting to mul
tiple groups rather than multiple individual postings.
This saves disk space on computer systems that sub
scribe to those news groups, and it also saves consider
able hassle and harassment from network vigilantes who
monitor news groups for multiply posted messages.
Nonetheless, even random cross-postings that detail re
search credentials and proffer a preemptive apology can
still elicit e-mail complaints from irritated news readers.
It is advisable to keep copies of all related correspon
dence, for such phenomena will surely soon be of inter
est to social psychologists and researchers who study in
terpersonal communication! This and other forms of
potential harassment are additional motivations for ad
ministering networked research using separate accounts
for each project to prevent such correspondence from af
fecting the researcher's personal mailbox.

To recapitulate, the integrity of materials is best pre
served when the researcher maintains maximal control,
with a minimum of transactions in which materials are
exchanged.

In this paper we have tried to introduce the Internet as
a point of access to participants in experiments in the
human sciences. We have outlined a sound methodology
for conducting research on the net; this methodology has
been developed in our own research, and we encourage
others also to use it.
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NOTES

I. In this paper we adopt a sense of "experiment" which encom
passes forms of data collection beyond those involving the manipula
tion of tightly controlled variables; thus we refer to surveys and ques
tionnaires, for example, as forms of experimentation.

2. E-mail can be arranged to be simply impersonal, giving no indi
cation of identity, and it can be properly anonymous, even double
blind, if one uses one of the extant anonymous e-mail servers (e.g.,
anon.penet.fi).

3. BITNET discussion lists are also possible; however, news offers
considerably more flexibility in terms of moderation and administra
tion (there need not be a moderator or list owner, for example). Read
ers do not need to know ofthe existence of a news group before stum
bling into its discussions and have to undertake virtually no initiative
to either join or exit.

4. Many computer novices access the network via Macintosh bit
mapped video display units capable of previewing graphic materials
prepared as PostScript files (or have access to PostScript laser printers).
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