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Research Methodology
for the Internet
External Validity (Generalizability)

Sheryl LaCoursiere, RN, PhD

The burgeoning use of the Internet for nursing research calls for a need to examine char-
acteristics of electronic populations, and how they can be conceptualized relative to their
physically based counterparts. The 1963 work of Campbell and Stanley, now 40 years old,
is revisited in relation to external validity, and its applicability to today’s world of quantita-
tive and qualitative research. Internal and external differences in Internet populations are
outlined, and a new threat to external validity is proposed: the threat of Networked Effects,
which is composed of 4 subfactors: Co-occurring Interferences to Testing, Self-selection Mech-
anisms, Electronic Group Environments, and Cultural Differences. These Internet threats must
be well understood when formulating research methodology. Key words: computer commu-
nication networks, Internet, nursing research, online, qualitative, quantitative, research
design, research methodology, sampling, World Wide Web

THE POSSIBILITIES for research on the In-
ternet can be very compelling. By us-

ing time-honored research principles, the re-
searcher can forge new paths of knowledge
to help gain a new understanding of emerg-
ing and existing phenomena. However, prin-
ciples of validity, and the ultimate ability to
create inference, must be addressed. In look-
ing at current Internet research,1,2 it is ap-
parent that work needs to be done to link
contemporary topics to enduring principles
of validity, particularly references to Camp-
bell and Stanley’s 1963 definitive work, Exper-
imental and quasi-experimental designs for
research,3 the “bible of validity.” This article
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will inform researchers about validity issues
for investigations conducted on the Internet,
and hopefully, assist in the identification of is-
sues that researchers may need to consider
when conducting a study on the Internet.

Although Campbell and Stanley’s seminal
text3 has withstood the test of time and is
frequently cited in non–Internet-related lit-
erature, it was written in a simpler time
when networked communications were not
the norm. Since the advent of the Inter-
net, however, new issues in validity have
emerged. Electronic systems, particularly the
World Wide Web, e-mail, electronic news-
groups, and discussion boards, offer new av-
enues to access information and influence
users’ attitudes, values, and behaviors. How-
ever, these electronic systems present new
and unique challenges for the research pro-
cess, particularly in relation to the physical
presence of the researcher.

To bring the concept of validity forward
into a fresh understanding, the work of
Campbell and Stanley3 will be used as the
backdrop in this article to examine validity is-
sues in Internet research. A systematic analy-
sis of the theory related to the notion of exter-
nal validity (generalizability), and implications
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for Internet research methodology will be pre-
sented. Threats to generalizability will be ex-
plored, as well as other issues in both quanti-
tative and qualitative research processes. As
the fundamentals are explained, applicabil-
ity to Internet situations will be noted, and
examples described. By examining the prin-
ciples of Campbell and Stanley and extend-
ing their work to Internet investigations, this
article should help those who have ques-
tioned the inferences drawn from Internet re-
search to not only understand but also imple-
ment strategies that support the validity of
such investigations.

A REVIEW OF VALIDITY

What is validity? Derived from the Latin
term validitas, meaning strength, validity is
“a concept of logic characteristic of sound
arguments,” which “must be carefully distin-
guished from the truth.” It is “syntactical,
that is it is a property of the system rather
than individual arguments.”4(pp804–805) Accord-
ing to Cook and Campbell, it is “the best
available approximation to the truth or falsity
of propositions, including propositions about
cause . . . at best, one can know what has not
yet been ruled out as false.”5(p37) Thus, valid-
ity can never be proven, only argued,6 and
all conclusions must be understood to be ap-
proximate or tentative.5

THE CONTRAST BETWEEN INTERNAL
AND EXTERNAL VALIDITY

External validity is discriminated from in-
ternal validity by the nature of its focus. While
internal validity looks in on factors impacting
the estimation of truth, external validity looks
outward, to assess the potential conclusions
that may be drawn from the research and their
application within a population. With internal
validity, the main effect is of primary inter-
est, whereas with external validity, the inter-
action with the exposure is of primary con-
cern. This has implications for selecting a re-
search design. To test statistically for an inter-

action, an analysis of variance (ANOVA) could
be used, for example. The research design
would need to provide data that meets the
assumptions of ANOVA. For a discussion of
statistics and appropriate tests, the reader is
referred to statistical texts.

Campbell and Stanley distinguish inter-
nal validity as the “basic minimum without
which any experiment is uninterpretable: Did
in fact the experimental treatments make
a difference in this specific experimental
instance?”3(p5) In contrast, external validity
“asks the question of generalizability: To
what populations, settings, treatment vari-
ables, and measurement variables can this ef-
fect be generalized?”3(p5) Further, they state
the interaction between the two: “While in-
ternal validity is the sine qua non, and while
the question of external validity, like the
question of inductive inference, is never com-
pletely answerable, the selection of designs
strong in both types of validity is obviously
our ideal. Both types of criteria are obviously
important, even though they are frequently at
odds in that features increasing one may jeop-
ardize the other.”3(p5) In this article, the terms
external validity and generalizability are used
interchangeably.

THE NOTION OF GENERALIZABILITY:
WHAT DOES IT MEAN ON THE
INTERNET?

The root word of generalizability is
general, derived from the Latin genus, or
class. What does it mean to be “general”?
Webster’s defines it as “1. of, for, or from all;
not local, special or specialized. 2. of or for a
whole genus, kind, etc. 3. widespread (gen-
eral unrest). 4. most common; usual. 5. not
specific or precise. 6. highest in rank.”7(p257)

In addition, the word generalizability takes
the definition one step further, alluding to its
import in research: “1. to state in terms of a
general law. 2. to infer or derive (a general
law) from particular instances. 3. to formu-
late general principles. 4. to talk in generali-
ties.”7(p257) Thus, it can be seen that when
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a researcher generalizes, the goal is to take
specific information, and apply it to the
widest possible circumstances.

The Internet is unlike any system that came
before it. The nature of the Internet itself im-
plies a network. This network requires us to
examine our traditional beliefs about cause
and effect. Because of its vast series of inter-
connections, the concept of linear paths takes
on new connotations that must be considered
by the researcher. Although in a measurable
sense, the distance from point A to point B
can be defined, the biggest change is the mul-
tiple possibilities for arriving in the same lo-
cation. For instance, a person may arrive at
a given Web site by way of a search engine,
another site, a referral in an e-mail, or by pre-
vious knowledge.

The phenomenon of multiple possibilities
presents new challenges in generalizability. In
Internet research, defining a target population
toward which the researcher wishes to gen-
eralize becomes increasingly complex. For in-
stance, if the target population is persons
with cardiovascular disease, Internet sites
where persons with cardiovascular disease
are present must first be found; this may in-
clude venues such as Web discussion boards,
newsgroups, and e-mail discussion lists. Re-
cruiting subjects from these sites raises new
issues and a myriad of questions. These ques-
tions can be divided into 2 categories: (1)

Table 1. Comparison of ages of US daily Internet users and the general population, in millions
of persons

US US
population US Daily US population

US who has been population Internet using the
population online who has been users Internet

Age (in millions) (in millions) online (%) (in millions) daily (%)

18–29 47 27 58 15 32
30–49 86 46 54 28 33
50–64 42 15 36 10 24
65+ 35 4 11 3 9

Note: Data for Internet users were obtained from The Pew Internet and American Life Project8(pp11,130); data for the
general population were obtained from the US Census Bureau.9

questions about internal differences within
the Internet population and (2) questions
about external differences, or the Internet
population versus a “real world”population.

Internal differences

There are many questions relative to inter-
nal and external differences within Internet
populations that pertain directly to generaliz-
ability. Although these questions merit depth
on their own, they are presented here to illus-
trate the issues that might arise when explor-
ing generalizability in Internet research.

Questions about internal differences
within the Internet population relate to the
characteristics of users in relation to their
use of the Internet. To explore internal and
external differences and their influence on
generalizability, the researcher must first
know the scope of the Internet population.
For instance, Internet users in the United
States represent a varying percentage of the
total population. As shown in Table 1, older
age groups are least represented. Depending
on the nature of the study, this underrepre-
sentation may impact the generalizability of
research findings to persons over 65 years
old. Persons in this group may need to be
specifically sought out for participation.

The example of age is relatively simple.
However, the distinctions between different
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types of Internet users may not be readily ap-
parent to beginning researchers. Upon fur-
ther examination, subtle and stark differences
between users of various online modalities
may be noted. For example, consider some of
the numerous questions that pertain to inter-
nal distinctions in online modality use:

• Are there differences between persons
who use discussion boards versus those
who use e-mail discussion lists?

• What about people who use both—are
they different than those who use e-mail
only?

• Are people who use methods that in-
volve synchronous or real-time interac-
tion, such as chat, different from those
who use asynchronous communication,
where they are not interacting at the
same time?

• Are they more sociable? Less depressed?

External differences

Questions about the Internet population
versus the “real world”cannot really be called
“external” differences because an Internet
user inhabits both worlds. The Internet pop-
ulation is a subset of the real world popu-
lation, but how large a subset is unknown.
Figure 1 illustrates how, for example, Inter-
net users are a subset of the population of
a city, a country, and the world at large, and
do not overlap. However, within each Inter-
net population, there is overlap in the modal-

Fig 1. Sample populations of Internet users and their
relationship to the world at large.

ities used within the Internet itself. As the
Internet becomes more ubiquitous, the In-
ternet population may become increasingly
more like the real world. Questions that may
be asked, and assessed for their relevance
as possible confounding variables, are as
follows:

• How is the Internet population different
demographically from the real world?

• How different are users in the United
Kingdom compared to those in the
United States?

• How different are users in London com-
pared to those in New York?

• Is their socioeconomic status different?
• Does their status affect their access and/

or knowledge of electronic resources?
• Is there a bias in favor of urban ar-

eas, where more electronic resources are
available?

• From an international perspective, how
are the persons from other countries
who use the Internet culturally different
from those of the United States?

• How are the persons from other coun-
tries who use the Internet culturally dif-
ferent from those in neighboring coun-
tries, for example China and Japan?

• How can the Internet population even be
measured?

• Are the statistics from Internet measure-
ment agencies reliable and valid?

• What is an appropriate comparison pop-
ulation? The persons who use the Inter-
net resources, or their counterparts in
the “real world?”

• Is there a difference in participants who
complete one part of a study in one city,
and another part in a different location?
Where are they physically “located?”

• Is there an impact from family/friend/
coworker presence in the room while
the participant is completing the study?

• Does the relative anonymity of the In-
ternet encourage more disclosure in this
population, and how would that impact
the research in question?

• How would it impact a quantitative as
well as a qualitative study?
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RESEARCH OBJECTIVES AND SAMPLING

In addition to factors specific to internal
and external differences in the population,
the researcher must determine if the objective
for using the Internet in a particular study is
for expediency or as a recruitment tool. For
example, is the use of the Internet to avoid
having to ask participants to come to a re-
search center, or is it to collect data unique
to the Internet, for example a web-based in-
tervention? In either case, to determine gen-
eralizability for a specific Internet population,
the researcher must make a judgment based
on sound methodological principles, and best
available information regarding threats to gen-
eralizability, as well as other issues to be con-
sidered, presented later in this article.

As can be seen, generalizability takes on
new meaning when applied to an Internet
population. One can see the difficulty of
making inferences even within this popula-
tion, without even regarding comparisons to
physically present groups. From a statistical
standpoint, it is known that as sample size
increases, effect size and power increase and
error decreases.10 How will an appropriate,
representative sample of the target popu-
lation with the desired characteristics be
obtained? If the researcher is attempting to
obtain a sample of newsgroup users, how can
it be determined that those who use news-
groups are similar to those who use news-
groups and e-mail? As can be seen, on the
Internet, new extraneous factors that may af-
fect the research may reach new dimensions.

The researcher must be very cognizant of
the objective of the intended research, as well
as the hypotheses to be tested, which will,
of course, vary by discipline. For example, in
marketing research, generalizability to a very
large population may not be a desired goal.
For instance, a medical device manufacturer
makes a product specifically tailored for a cer-
tain group of users, for instance a blood sugar
testing device for patients with diabetes with
poor eyesight. In this case, the goal of re-
search on the device would be to concentrate
the assessment on those with visual deficits,

and its impact on their health management.
Whether or not the device has use or appeal
to those with good eyesight would not be as
important as its efficacy in the intended popu-
lation. Thus, in this case the population would
not be all diabetics, or those in need of blood
glucose meters; it would be patients with di-
abetes with poor eyesight. If this research
were conducted on the Internet, the popu-
lation would be smaller, as it would be dia-
betic Internet users with poor eyesight. Thus,
it would be more targeted, yet less general-
izable. Carefully describing the population is
necessary to allow for appropriate generaliz-
ability.

THREATS TO GENERALIZABILITY

Threats to external validity can be grouped
into 5 categories: (1) the interaction of test-
ing and X, (2) the interaction of selection and
X, (3) other interactions with X, (4) multi-
ple treatment interference, and (5) reactive
arrangements.3 In addition, a sixth factor is
proposed: (6) threats related to extraneous
networked effects. The first 3 of these threats
are directly related to the 8 factors that are
threats to internal validity: testing, selection,
history, maturation, instrumentation, regres-
sion, mortality, and interactions (for example,
selection and maturation). The next section
of this article will review each threat to exter-
nal validity, including specific application to
Internet research.

The interaction of testing and X

Testing, a threat to internal validity, threat-
ens generalizability when it interacts with X.∗

∗In experimental notation, an exposure, treatment, or in-
tervention is designated by “X,” and an observation such
as the administration of a test, an “O.” Threats pertain-
ing to internal validity directly influence the main effects
of the experiment, or the “O” scores, and are controlled
by research designs. On the other hand, threats to exter-
nal validity are considered interaction effects, that is they
“involve X and some other variable.3(p16) This nomencla-
ture is important when attempting to classify factors in
the research process.
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Testing is defined as “the effects of taking a
test upon the scores of a second testing.”3(p5)

In research, pretests and posttests are used to
measure the effect of an exposure. In some
experiments, the content of the tests them-
selves may play a pivotal role in external va-
lidity. This is especially true in settings where
pretests with unusual content may affect an
individual’s attitudes and susceptibility to per-
suasion, and thus the outcomes of an experi-
ment. For example, a group of persons who
were administered a pretest dealing with hos-
tility and then viewed a film dealing with
prejudice, may have a different reaction than
those who did not take the pretest first. In this
case, the testing itself would have an effect un-
related to the exposure of the movie.3

In the everyday world, tests are adminis-
tered under different circumstances. Testing
is considered a usual event in settings such as
educational institutions. However, in a busi-
ness setting, testing may be viewed suspi-
ciously, increasing the likelihood that factors
such as surprise or stress may play a role in
the manner that questions on a pretest are
answered. The uniqueness of these environ-
ments affect the ability of the researcher to
draw parallels to wider audiences, and thus
limit conclusions that may be drawn from ex-
perimental results. Campbell and Stanley ex-
plain this phenomenon by noting that “the
effect of the pretest upon X as it restricts
external validity is of course a function of
the extent to which such repeated measure-
ments are characteristic of the universe to
which one wants to generalize.”3(p18) In envi-
ronments where testing is an unusual occur-
rence, the Testing-X interaction comes into
play, and generalizability may be enhanced by
using comparison groups who are not admin-
istered a pretest.

How does the Testing-X interaction apply
to the Internet? As an example, assume a re-
searcher wishes to know how persons with
different types of chronic disease cope with
their illness. Suppose participants were di-
rected to a Web site about “Coping with Your
Illness,” and were administered a pretest ask-

ing questions about coping, such as “I find
that I can’t handle everyday chores,” and “I
feel overwhelmed a lot.”Once the survey was
completed, they were asked to join an Inter-
net support group led by a person who was an
expert in coping with chronic illness. Several
weeks later, they were then administered a
posttest to measure the effectiveness of the in-
tervention. How would the researcher know
if the scores were affected by the questions
in the pretest? Did the questions perhaps af-
fect their stress level, or their belief in their
ability to cope? The researcher will note that
the Testing-X interaction, albeit with differ-
ences in implementation of testing methods,
has similar characteristics when examined in
relation to Internet research and traditional
venues.

Suppose the researcher redesigned the ex-
periment to include 4 randomized groups,
one who took the posttest only, one who
were exposed to the support group, then took
the posttest, one who took the pretest and
posttest only, and one who took the pretest,
were exposed to the support group, then
took the posttest. By comparing the groups
on their posttest scores, a comparison would
be able to be made on the presence of an in-
teraction between those who may have been
exposed to the “giveaway” content of the
pretest.3 What is the impact on generalizabil-
ity using this design? By using the unpretested
group, the researcher is able to see if there
is a difference in the characteristics of those
who were exposed to the posttest, versus
the audience to which one wants to gener-
alize, namely persons on the Internet with
chronic illness. This concept is more thor-
oughly explored under the Solomon Four-
Group Design.3

The interaction of selection and X

Selection is a second threat to internal
validity that may affect generalizability. Se-
lection refers to the “biases resulting in
differential selection of respondents for the
comparison groups.”3(p5) In research design,
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selection of subjects who are representative
of the population is crucial, so that if a differ-
ence exists between control and experimen-
tal groups, the effect would be because of the
exposure. The question of any difference be-
ing applicable only to the unique population
from which the groups were jointly selected
remains a concern. As difficulty in procuring
subjects increases, it becomes more likely that
nonrepresentativeness of the population will
increase because of a selection-specificity ef-
fect. In work settings, this could be in the
form of effects related to motivational partici-
pation factors, such as staff morale, fear of in-
spection/disclosure, or zeal for improvement.
For example, if 7 facilities were approached to
conduct a study, and only one agreed, the dif-
ference in characteristics between the agreer
and the nonagreers should be examined. If
the agreeing agency had a characteristic not
present in the nonagreers, for instance a pub-
lic service orientation, generalizability could
be threatened. The same holds true for groups
of individuals studied; is there a difference be-
tween the groups, for instance mean age, or
outside participation in activities? Do those
who participate feel a need to be important?
Do they have preexisting “hot buttons” for
certain causes that would lead them to par-
ticipate? Do they have more time because of
social or economic circumstances? Also, the
researcher must remember that participants
are often selected on the basis of cooperative-
ness and accessibility. Thus, a sampling bias
can occur if the phenomenon is not demon-
strated over a wide variety of conditions, and
generalizability may be enhanced by replica-
tion with diverse heterogeneous groups.3

On the Internet, it is possible to assess
the interaction of selection and X by ran-
domizing participants into 2 groups, then
testing one before an intervention, and one
afterwards. For instance, suppose a market re-
searcher wished to study the effects of stu-
dents reading about new bibliographic soft-
ware on their propensity to later purchase
it. One group of participants could be as-
sessed on their attitudes about bibliographic

software, and then be directed to a Web site
that contained positive reviews about the soft-
ware. The second group would read the re-
view first, and then asked their attitudes.
This Separate-Sample Pretest–Posttest design,
as well as variations of it, would allow the
researcher to control for the main effect of
testing, as well as the interaction of testing
and X. Campbell and Stanley note that these
designs “are apt to be superior in external
validity to true experiments . . . [they] put so
little demand upon the participants for co-
operation, for being in certain places at cer-
tain times, etc., that representative sampling
from populations specified in advance can be
employed.”3(p54) As can be seen, these types
of designs can be readily applied to the Inter-
net, which by definition comprises persons in
different places at different times.

Other interactions with X

Although not all threats to internal valid-
ity will interact with X to cause a threat to
generalizability, one, several, or all of these
threats in combination may interact synergis-
tically, and must be considered. These include
history, maturation, etc. They will each be re-
viewed independently, and then in combina-
tion. Two threats to internal validity, regres-
sion and mortality, do not interact with X to
cause threats to generalizability, and thus will
not be covered here. Statistical regression,
recognized as “operating where groups have
been selected on the basis of their extreme
scores,”3(p5) does not interact with X. Simi-
larly, experimental mortality, or the “differ-
ential loss of respondents from the compari-
son groups,”3(p5) does not interact with X, and
is instead a product of X.3

History

According to Campbell and Stanley, history
is defined as “the specific events occurring be-
tween the first and the second measurement
in addition to the experimental variable.”3(p5)

The interaction of history and X may be
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time-dependent, ie, current events at the time
of the testing may have an influence on the
experimental results. Generalizability is en-
hanced by replication across time periods and
settings. For example, types of persons who
would volunteer to respond to a study re-
garding their adherence to a low-sodium diet
might be different than at other times of the
year on the Internet. For instance, is there
a possibility that those who do not follow
their diet are more sedentary, and thus might
be more available to volunteer in the sum-
mer, when those who follow their diet might
be more active? If the researcher attempted
to generalize findings from the summer to
all persons on the Internet who are on low-
sodium diets, inferences may not be based
on the true population. By varying time pe-
riods of the study, the researcher is increas-
ingly likely to get a more accurate estimate
of the population, and thus generalizability.
In addition, the pace of “time” on the Inter-
net has been characterized as occurring faster
than “real” time. Because of the stimulation
of technology, events are perceived as “hap-
pening” faster; persons may feel as if much
more time has elapsed than in truth has actu-
ally occurred. For example, a “net-year” may
only be 3 “real” months.11 This phenomenon
may have implications for participants in stud-
ies dealing indirectly or directly with the ef-
fects of the Internet itself. For example, ex-
posure to computer viruses, hoaxes, etc may
influence the generalizability of a survey on
attitudes toward computers in populations
that are Internet users, versus those who are
not.

Maturation

Maturation is defined as “processes within
the respondents operating as a function of the
passage of time per se (not specific to partic-
ular events), including growing older, grow-
ing hungrier, growing more tired, and the
like.”3(p5) The interaction of maturation and
X can be a factor in external validity. Psycho-
logical or biological processes that system-
atically change over time, such as boredom

or gaining experience, may occur in the re-
search participants. If these processes are not
related to specific external events, there may
be an influence in treatment outcomes, and
thus impact generalizability to a population
beyond that which is currently under study.3

For instance, suppose a researcher wishes to
administer a common psychological test on
the Internet. If participants were experienced
in this type of testing, for instance those re-
ceiving long-term psychotherapy, the general-
izability of findings to other populations may
be affected.

Instrumentation

Campbell and Stanley define instrumen-
tation as a phenomenon “in which changes
in the calibration of a measuring instru-
ment or changes in the observers or scor-
ers used may produce changes in the ob-
tained measurements”3(p5) Specific effects can
occur in relation to the instrumentation of the
study to interact with X. Although instrumen-
tation is considered a threat to internal va-
lidity, specific tests, observers, or measuring
instruments may interact to affect experimen-
tal results. Generalizability is enhanced when
multiple observers or interviewers are used
across treatments, and the effects can be mea-
sured directly.3 For example, suppose an ed-
ucational researcher is interested in studying
the effects of an online Windows Tips com-
puter class on confidence in computer abil-
ity. If one instructor taught the class, versus
if there were 2 classes, each with different
instructors, generalizability would be less be-
cause it would be unknown whether the in-
structor or the class content was responsible
for any changes in confidence. Thus, by sam-
pling participants from both classes in this
case, the researcher would be more confi-
dent in suggesting that study findings might
be applied to students in other Windows Tips
classes, and depending upon the strength of
other factors in the study, such as the de-
mographic characteristics of the participants,
possibly to other types of computer classes as
well.
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Interaction of selection and maturation

Threats to generalizability may also occur
in combination. For instance, history and mat-
uration may interact. Elderly persons who are
normally homebound in the winter may be
less likely to use the Internet in the summer,
when it is warmer, and there are less obstacles
to going outdoors. By assessing potential par-
ticipants for their age, as was noted in Table 1,
and activity status by season, the researcher
would be able to determine if the group is rep-
resentative of typical elderly people, and may
choose to sample at different times of the year
in order to increase potential generalizability
to a wider range of elderly persons.

Multiple treatment interference

Threats to generalizability can occur thro-
ugh multiple treatment interference. Multi-
ple treatment interference takes 2 forms. In
the first form, participants are administered
more than one treatment. If participants re-
ceive both treatments simultaneously, there
may be an interaction between them. If
the treatments are administered sequentially,
there may be a crossover effect, in which the
earlier treatment affects the later one. In the
second form of multiple treatment interfer-
ence, subjects participate in more than one
study, or multiple studies. This experience in
the research process, particularly if debrief-
ings or explanations of previous studies oc-
curred, may affect participants’ behavior in
the current study.10

On the Internet, multiple treatment inter-
ferences may be similar to those of a phys-
ically present population. For instance, sup-
pose a researcher is planning a study, and in
reviewing the literature, learns of Web sites
that were cooperative in posting announce-
ments of studies. If the newest study is posted
on one of those Web sites, depending on the
number of returning users, there would be a
possibility that the researcher may be recruit-
ing “experienced” participants. In turn, this
would impact the subsequent generalizability
of the study, for the researcher would be un-

able to determine if the subjects’ previous re-
search experience was a factor.

Reactive arrangements

The effects of participants’ knowledge that
they are being studied, or the Hawthorne
Effect,12,13 may have an impact on their re-
action to the study. An individual may react
to an experiment based on its stimulus value,
as well as implicit hints of the purpose of
the study. The latter cognitive process may
be contrasted to the Testing-X threat to exter-
nal validity, where the content of the test is
the issue of interest. The effect of this reac-
tion will be embedded into the posttest re-
sults. Campbell and Stanley note that if the
subsequent attitudes engendered by the nov-
elty of the situation are unrepresentative of
the setting being studied, they may be “qual-
ifiers of the effect of X, seriously hampering
generalization.”3(p20) Increased generalizabil-
ity is attempted by setting experimental con-
ditions to be as usual and ordinary as pos-
sible, as “the more obvious the connection
between the experimental treatment and the
posttest content, the more likely this effect
becomes.”3(p21) In addition, in group settings,
focusing interventions on individual partici-
pants without knowledge of the others, and
careful randomization of exposure groups
may be effective strategies. For instance, one
class could be given one version of a test, and
another class given a second version. Familiar-
ity of the researcher to the subjects must also
be addressed. Optimally, a balance must be
achieved between utilizing researchers who
are “outsiders”to the setting (ie, are unknown
to the study participants), and achieving rig-
orous but not wholly applicable results, ver-
sus using “insiders” (or those who typically
belong in the setting), and potentially result-
ing in less rigor, but yielding more applica-
ble results. Moreover, in educational settings,
other strategies to decrease threats to external
validity because of reactive arrangements in-
clude timing test administration during plau-
sible times and embedding questions during
routine examinations.



AS226-03 October 14, 2003 14:16 Char Count= 0

266 ADVANCES IN NURSING SCIENCE/OCTOBER–DECEMBER 2003

On the Internet, it is difficult to decrease
the possibility of reactive arrangements. Be-
cause the venue is primarily not educational,
test-taking is not a usual event, and could be
considered not commonplace, or “artificial.”
The exception to this novelty might be on-
line classes, the Internet version of an educa-
tional setting, where test-taking might be ex-
pected. For instance, a posttest in an online
class about sociology might contain embed-
ded questions that measure attitudes about
families. There would be constraints in gen-
eralizability in that results would be difficult
to apply to students in a traditional sociology
class. However, ethical implications arise in
testing individuals without their knowledge.
Human rights and informed consent consid-
erations must be strictly adhered to, and par-
ticipants must be given information on the
reason for the study, the risks and benefits of
participating, and the freedom to withdraw
from participation at any time.14 Therefore,
in this instance subjects would need to be
informed that they will be answering ques-
tions about attitudes toward families embed-
ded in their posttest. Those electing not to an-
swer the questions would need to be given a
posttest that does not contain the questions
about attitudes toward families.

Furthermore, participants’ knowledge that
they are being studied is not only crucial
from an ethical standpoint, but also from a
legal perspective. In areas of the Internet
where health care issues are addressed, gov-
ernmental regulations regarding the privacy
of personal and medical information must be
taken into account. Section 264 of the Health
Insurance Portability and Accountability Act
(HIPAA), enacted into law in 1996,15 calls
for the establishment of regulations related to
medical privacy. As of this writing, H.R. 1941,
the Health Information Privacy Act (HIPA),16

which explicitly outlines the rights of per-
sons to have the minimum amount of infor-
mation necessary for treatment and payment
to be transferred, electronically or otherwise,
between those who are involved in the indi-
vidual’s care, is still in the legislature. The re-
searcher must remember that because of this
legislation and its aftermath, a new awareness

of privacy issues has developed among Inter-
net users.17 Internet health sites that lack ad-
equate privacy policies may be noticeable to
even a novice Internet user.18 This may raise
questions in those who might participate in
online health research, and result in differ-
ent groups of persons being willing to partic-
ipate in particular sites. This may be particu-
larly true of those with stigmatic diagnoses.19

Thus, the momentum toward privacy created
by HIPA may impact potential recruitment of
participants, and ultimately, generalizability.

A proposed sixth factor: Extraneous
threats related to networked effects

The increasingly ubiquitous nature of the
Internet may contribute to issues of generaliz-
ability. For each research study, not only must
the above 5 factors be examined, but also
extraneous threats due to networked effects.
The linked nature of the Internet provides for
possibilities that may not be in the immediate
consciousness of the researcher, and must be
explicitly examined. The synergistic nature of
networks and links may cause threats to gen-
eralizability to occur alone or in combination.
Networked threats to generalizability may be
grouped into 4 categories: (a) co-occurring in-
terferences to testing, (b) self-selection mech-
anisms, (c) electronic group environments,
and (d) cultural differences. They are outlined
below.

Co-occurring interferences to testing

Co-occurring interferences to testing may
also occur simultaneously on the Internet,
affecting exposure to stimuli independent
of the experiment, both before and during
pretests and posttests, providing a unique
form of the Testing-X interaction. Unintended
networked entry threats may impact research
participants not only preexposure but also
during exposure. There is no certainty that
a participant filling out a survey, or reading
material of the exposure etc, is not multitask-
ing. For example, a subject may be simultane-
ously viewing other sites, or reading incom-
ing e-mail. In addition, the participant may be
viewing something in another window that
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affects the testing. For instance, a respondent
may be reading about depression while tak-
ing a pretest on depression. Moreover, the
ability to multitask on the Internet offers nu-
merous exit paths from a research site. Par-
ticipants who are multitasking may see some-
thing more interesting in another window of
their browser, and not complete the study,
especially if it is time-consuming. In addi-
tion, because the researcher is not physically
present, there is no potential embarrassment
in not being a “good participant.” The result
is a group of persons who are focused, and
interested enough in the research, or in con-
tributing, to persevere. Thus, a sample may
represent a narrow slice of the population it
is intended to represent, and depending on
the nature of the study, seriously impact gen-
eralizability. There is little the researcher can
do about this other than to emphasize to par-
ticipants the importance of their contribution
to the study, or offer an incentive such as a
monetary acknowledgment for completion.
However, if participants are compensated, the
researcher must be aware that the nature of
participation will be changed, and may attract
those with more socioeconomic need.

In addition, co-occurring interferences
with testing can occur because of environme-
ntal factors. The nature of the testing environ-
ment may influence participants’ responses.
For instance, responses may be different if the
test is taken in a lab or at home. Moreover,
technological factors such as browser soft-
ware, and other hardware and software con-
figurations, as well as the speed of different
computers may result in presentation of the
same test in a completely different manner,
ie, the equivalence of the instruments may be
affected. If frustration due to presentation or
speed is a result, participants who eventually
complete a test represent those who are more
tolerant, and not the entire population.20

Self-selection mechanisms

By examining entry mechanisms to studies,
the researcher will note that a magnified pro-
cess of self-selection occurs that is beyond the
traditional, non-Internet research study. The

characteristics of persons who ultimately be-
come aware of a research destination on the
Internet may create a very narrow group of
participants who are particularly interested in
a specific topic, which in turn may affect het-
erogeneity, and ultimately, generalizability. By
envisioning the process by which a particu-
lar user reaches a research site, the researcher
can assess the characteristics of persons who
may arrive there, and determine the potential
for the heterogeneity, or lack thereof, of the
users. Very few Web sites stand alone, ie, they
do not have links to other Web sites outside of
their location, and are thus subject to lack of
control of the research milieu.

The pervasive nature of search engines
and “clickable links” provide multiple access
points to an Internet location. Entry to a site
may occur through a self-selected search en-
gine “hit,” from a site originally found in a
search engine, or from a link in an e-mail
or a newsgroup; the commonality is persons
who have specifically selected that particular
topic, in contrast to all that is available on
the Internet at that particular time. The re-
ductive process of “drilling down” and elim-
inating what is not wanted results in a pool of
highly selected, interested users to a particu-
lar location. For example, a researcher study-
ing the entrance pathways to a political site
for a candidate may find that many people
are entering through links from (i) the Na-
tional Democratic Party (ii) the Yahoo search
engine, or (iii) e-mail. Is there a difference
in these type of users, versus a more ran-
dom group of Internet users who may have
not particularly intended to seek out political
sites that day? The phenomenon was demon-
strated in health care by Taubenheim,21 in a
study on the use of the Internet to search for
information arthritis and musculoskeletal dis-
eases. Of the 707 respondents, 51% learned
of the study through a participating organiza-
tion’s Web site, while 22% linked to it through
another site. In addition, 41 different topics
related to arthritis and musculoskeletal skin
diseases were searched for by respondents,
demonstrating how the pool of participants
was gradually narrowed down to a selective
audience.
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Self-selection mechanisms on the Inter-
net have important implications for generaliz-
ability because although the researcher may
examine demographic characteristics of the
sample, and determine that they are simi-
lar in relation to a larger population, there
may be characteristics related to self-selection
that are indeterminable, and an apparent like-
lihood between groups may not be so. In
addition, potential threats to generalizability
from multiple completions of tests and mis-
chievous responding must be considered. Al-
though submission of duplicate submissions
by participants can be tempered somewhat
by password protection as well as an ex-
amination of server logs, they could affect
the independence of observations, and thus,
generalizability.20

Electronic group environments

Threats to generalizability can occur any-
where on the Internet where persons gather.
These threats to generalizability may be more
complex than those of reactive arrangements
alone because the multiple potential for com-
munication exchanges between study partic-
ipants may influence prior knowledge of the
study. In both synchronous, where communi-
cation occurs in real time, and asynchronous
communication, where interactions occur at
different times, the presence of others may
impact the research environment. For in-
stance, groups of people with a common in-
terest may know each other from a news-
group, a discussion list, and a chat area. In
each area, they may be affected by the pres-
ence of others, or hear of what the study
was like. They may absorb information with-
out interacting, or others being aware of their
presence; in Internet parlance this is known
as “lurking.” Especially in electronic gather-
ing venues that deal with the same topic as
the research, potential participants may men-
tion their involvement in the study, and dia-
logue may occur about the nature or expec-
tations of the study. For example, participants
in an asthma chat room may tell one another
about an asthma self-efficacy study and dis-

Table 2. Extraneous threats to generalizabil-
ity related to networked effects

Threats Example

Co-occurring Multitasking
interferences Environmental factors
to testing Technological factors

Self-selection “Drilling down” process
mechanisms to reach a site

Electronic group Asynchronous venues
environments • Chat rooms

• Instant messenger
conversations

Synchronous venues
• E-mail
• Electronic discussion

lists
• Newsgroups
• Web-based discussion

boards
Cultural Language

differences Mores
Health systems
Educational levels

cuss how they feel about their asthma. If any
of these listeners then go on to participate
in the actual study, pretest results may be in-
fluenced by this discussion, and thus gener-
alizability of findings. Table 2 delineates ex-
traneous threats to generalizability related to
networked effects, and outlines various forms
of asynchronous and synchronous electronic
group environments that the researcher must
assess.

Cultural differences

In addition to the above threats to gener-
alizability, cultural differences may also play
a role because of the networked effects on
the Internet. The researcher must be cog-
nizant of potential assumptions related to cul-
ture, as well as potential interpretations of the
research by persons in other cultures. Mul-
tilingual persons may interact on the Inter-
net in more than one language, and as noted
by the many questions posed earlier in this
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article, the effects of this on the research are
unknown, but must be considered. Cultural
mores may also be a factor, as well as mean-
ings of typical health care in countries with
nationalized systems, and fewer resources. In
addition, if the researcher is assessing level of
education, not all countries have educational
systems similar to the United States. If the re-
searcher wishes to generalize to high school
graduates, for example, European countries
sometimes have “forms” as opposed to grade
levels, which are not necessarily equivalent to
US grade levels. Although persons from the
United States are by far the dominant “pres-
ence” on the Internet,22 potential cultural as-
pects on generalizability must be assessed.

Thus, threats to generalizability due to ex-
traneous networked effects may be noted
by examining co-occurring interferences to
testing, self-selection mechanisms, electronic
group environments, and cultural differences.
In summary, this section of the article has out-
lined threats to generalizability that may occur
as a result of the interaction of selection and
X, the interaction of testing and X, other in-
teractions with X, multiple treatment interfer-
ence, reactive arrangements, and threats due
to extraneous networked effects. Next, gen-
eralizability in qualitative research will be ex-
amined. The methodologies of qualitative re-
search present a different set of issues not
present with quantitative studies.

ISSUES IN QUALITATIVE RESEARCH

Generalizability of qualitative research
presents unique issues when applied to the
Internet, particularly when contrasted to
quantitative research. The major differences
between the 2 will be explained, and then
several issues of generalizability in relation to
qualitative research will be examined. Finally,
an overview of emergent topics in qualitative
generalizability related to Internet research
will be considered.

In the quantitative tradition, the goal
of research is deduction, or theory-testing,
whereas qualitative research is induction, or

theory-building. The two traditions can be
viewed on a continuum.23 In the deductive
process, specific hypotheses are tested on the
basis of a general theory. In the inductive pro-
cess, specific data are reduced into their com-
mon components in order to build a general
theory. In quantitative research, the data are
primarily objective, and phenomena are vali-
dated by empirical methods. In contrast, qual-
itative research is distinguished by its holistic
study of the human experience, or the subjec-
tive study of persons’ realities.24,25 In quanti-
tative research, the validity and reliability of
instruments used to measure phenomena are
typically established before the commence-
ment of a study. This is distinguished from
qualitative research, where the researcher is
the instrument through which data flow.26

Because qualitative research focuses more
on “understanding particulars,” as opposed
to “generalizing to universals” as is true with
quantitative research, elimination of threats
to generalizability is often less possible.27(p296)

However, among researchers, there is lack
of consensus as to whether the concept of
generalizability, or even validity itself,28 is fit-
ting for qualitative research, and if so, how it
should even be considered. These differences
of opinion can be categorized as either inter-
paradigmatic, or intraparadigmatic.

Interparadigmatic differences regarding
generalizability in qualitative research have
occurred because of philosophical traditions.
Quantitatively oriented researchers have
noted that in qualitative research, because
there is a typically small number of partic-
ipants, there is an absence of randomness,
and research results are applicable only to
the individuals studied.29 Morse elaborates
on this phenomenon:

The generalizability of research findings has long
been considered the prerogative of quantitative re-
search. The selection of an adequate and random
sample and the comparison of the study popula-
tion with the sample have been techniques that
permit the transference of the quantitative study
results to the study population and to similar pop-
ulations. Using this standard, qualitative research,
with small and purposefully selected samples, has
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been considered nonrepresentative of the popula-
tion and its findings not generalizable.30(p5)

However, others feel that qualitative re-
search should stand on its own merit,
and should not be considered in empirical
terms. Beck31 proposes that the concept of
fittingness in qualitative research is analo-
gous to that of generalizability in quantita-
tive research. It is described by Guba and
Lincoln as “how well the working hy-
potheses or propositions fit into a context
other than the one from which they were
generated.”32(p264) Morse does not use this ter-
minology, although she describes in nonquan-
titative terminology how generalizability may
be enhanced:

In qualitative research, each participant in the rela-
tively small sample has been selected purposefully
for the contribution he or she can make toward the
emerging theory. It is this selecting that ensures
that the theory is comprehensive, complete, satu-
rated, and accounts for negative cases . . . The the-
ory also is applicable beyond this immediate group
and is applicable to all similar situations, questions,
and problems, regardless of the comparability of
the demographic composition of the groups.30(p5)

By using the example of privacy viola-
tions of elderly males in a nursing home,
Morse demonstrates how findings would be
applicable to female psychiatric patients, stat-
ing that “The knowledge gained is not lim-
ited to demographic variables; it is the fit
of the topic or the comparability of the
problem that is of concern. Recall it is the
knowledge that is generalized.”30(p6) Thus, in
regard to generalizability, there is a differ-
ence between qualitative and quantitative re-
search. In quantitative research, small non-
random sample sizes are worrisome because
of their nonrepresentativeness.3 However, in
qualitative research, fittingness, the qualita-
tive equivalent of generalizability, may be as-
sessed on 5 dimensions: (1) the typicality of
the informants and their responses; (2) the
representativeness of the data as a whole;
(3) theoretical sampling, which resulted in
a range of informants experiencing the phe-
nomena under study; (4) data, which did not

appear to be more similar or congruent than
they really were; and (5) study results that fit
the data from which they were generated.33

As contrasted to these interparadigmatic is-
sues in qualitative generalizability/fittingness,
intraparadigmatic issues have been noted by
Maxwell. He distinguishes between internal
and external generalizability, distinguishing
them as “within the community, group, or
institution studied to persons, events, and
settings that were not directly observed or
interviewed, and generalizability to other,
communities groups, or institutions [em-
phasis added].”27(p293) Generalizability has
not been explicitly addressed in relation
to different qualitative methods. However,
Beck,33 in highlighting general validity issues
between 3 phenomenological research meth-
ods, demonstrates a lack of consensus on the
meaning of validity within the phenomeno-
logical movement. For instance, using
Colaizzi’s phenomenological method,34 the
researcher achieves final validation by return-
ing to the participant, whereas VanKaam35

requires expert judges to reach intersub-
jective agreement, and Georgi36 calls for
the researcher to self-determine validity. Al-
though the methods do not expressly address
generalizability, she explains that when using
Lincoln and Guba’s criteria for qualitative
rigor,37 the researcher must determine the
applicability of findings to other contexts or
subjects.

How does qualitative generalizability apply
to the Internet? At best, this depends on the
context of the study. For example, suppose
a researcher intended to study the lived ex-
perience of persons with heart disease who
use online support groups. As contrasted with
quantitative research, where the generaliz-
able population would be limited, if one used
Morse’s criteria,30 the group would be much
larger, as the context could be applied to a
number of groups on the basis of the compa-
rability of the problem. For instance, the find-
ings could be applied to persons who suffer
from a chronic disease such as lupus, or those
who are isolated, and use online support
groups as a social mechanism. In addition,
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population differences could be transcended
because of more universality of experience.
For instance, persons in the United States and
the United Kingdom would represent differ-
ent groups in a quantitative study, yet the ex-
perience of heart disease may be comparable.

In addition, there are other emergent issues
related to the nature of the Internet medium,
and its comparison to traditional study meth-
ods. As with quantitative research, the stor-
age of observations and field notes must be
addressed from privacy as well as ethical and
legal perspective, as explained earlier in this
article. Particularly in qualitative research, pri-
vacy of message content from Internet sup-
port groups must be.38 If not, it may influence
participation in studies, and potential gener-
alizability. In addition, differences between
the written word and the spoken word must
be addressed. Does posing the same question
on the Internet, and using face-to-face inter-
views yield the same results and hermeneu-
tic richness?39 If so, there could be an impact
on generalizability. Normally unrevealed phe-
nomena, such as the ambiance of the envi-
ronment, or facial expressions, may have an
impact on participants’ responses, and thus
generalizability to larger populations.

Qualitative research can also assist in
highlighting differences and similarities be-
tween Internet and traditional formats, and
help explain potential issues in generaliz-
ability. For instance, Scherrer-Bannerman and
colleagues40 compared the impact of Web-
based education and support for 72 patients
awaiting cardiac surgery, and found that Web-
based support was superior in increasing so-
cial support and decreasing anxiety, but that
hindering factors were lack of confidence in
computer ability, and lack of comfort in com-
municating electronically with physicians and
nurses. Similarities cited between the formats
were reassurance of having information, and
assurance of survival after surgery and the
ability to continue with life.

In summary, interparadigmatic as well as in-
traparadigmatic differences are present when
looking at generalizability in qualitative re-
search. In spite of differences from the em-

pirical paradigm, representativeness due to fit
of the topic and comparability of the prob-
lem is applicable to qualitative generalizabil-
ity; knowledge gained overshadows the es-
sential issues related to sample size that must
be considered in quantitative research. These
differences can be applied to the Internet,
particularly to universality of experience in
far-reaching populations.

SUMMARY AND IMPLICATIONS

The implications of generalizability are
wide and far-reaching. On the Internet, gen-
eralizability must be considered from both
a quantitative and qualitative standpoint. Al-
though Campbell and Stanley 3 provide a
guide for addressing quantitative research,
continual assessment of emerging issues must
occur as new facets of Internet technology
become amenable to research. Tools such as
wireless devices will present new challenges
in access to participants, and thus, generaliz-
ability. As changes in online populations oc-
cur, the researcher must determine the im-
pact of such shifts on the generalizability of
samples and intended samples based on re-
search objectives, and modify methodology
accordingly. Traditional as well as networked
threats to generalizability must be taken into
account in both quantitative and qualitative
research paradigms.

Moreover, on a policy level, changes are be-
ginning to occur. The Science Panel on In-
teractive Communication and Health of US
Department of Health and Human Services41

has begun to take notice of the validity of
Internet research, emphasizing the need for
ongoing assessment of factors that may im-
pact generalizability in relation to the Inter-
net. In order to keep current of issues in
generalizability, the researcher must make no
assumptions about the characteristics of on-
line populations, and must be continually
alert to evolving changes in technology and
user interfaces that may impact the future
of both quantitative and qualitative Internet
research.
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