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An investigation into the perception
of dominance from schematic faces:
A study using the World-Wide Web

C. SENIOR,M.L. PHILLIPS, J. BARNES,and A. S. DAVID
Institute ofPsychiatry and Kings College, London, England

The World-Wide Web(WWW) is considered to be a viable tool for scientific research, and several in
vestigators have already made use of it in their studies. Although the WWW allows researchers to ac
cess a vast subject pool, questions of reliability and validity need to be addressed before it is incorpo
rated into mainstream research. By replicating, on the Internet, an existing study (Keating, Mazur, &
Segall, 1977) on the perception of schematic faces, we were able to conclude that experimental work
carried out in this manner is not necessarily biased by the medium. One difference from previous work
was the effect of a smiling versus a nonsmiling face on the perception of dominance, given an identi
cal brow position for the two faces. This was replicated on a different occasion with different subjects,
which may represent a shift in attitudes to this facial configuration since the original study was con
ducted. YoungNorth American males were overrepresented in our sample, but comparison with other
surveys indicates that the population sampled by the Internet is becoming more representative.

The social group has a well-defined structure with a
specified role for each member (Tajfel & Fraser, 1977).
Intragroup communication can occur through a number of
verbal and nonverbal sources (Argyle, 1994; Van Hooff,
1972).Within the group, the leader is often described as
being the individual with the potential to influence the
other members (Collins & Raven, 1969) and, as such, often
exhibits a set of stereotypical behaviors, such as control
ling the group conversation through eye gaze (Argyle,
1994) and adopting a more relaxed general posture than
the rest of the group (Bull, 1987). Perception of facial
characteristics-in particular, eye gaze-plays a crucial
part in social group dynamics (Ellsworth & Carl smith,
1973), personality determination (Libby & Yaklevich,
1973), and gender perception (Brown & Perrett, 1993;
Campbell, Wallace, & Benson, 1996).

Group leaders have facial characteristics that are unique
to their position. Andrew (1963) found that primates would
show a lowered brow mask when dominating or threaten
ing, whereas, in a submissive role, primates would raise
their eyebrows. Van Hooff (1967) postulated that the ex
pressions shown by primates in certain situations were
the evolutionary base for human expressions. Later stud
ies provided support for Van Hooff's theories (Ekman &
Friesen, 1971; Ekman, Sorenson, & Friesen, 1969). Blur-
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ton Jones (1971) observed brow positions on children's
faces in Western cultures and found that, during disputes,
the aggressive individuals had lowered brow positions,
whereas the submissive participants in a dispute had
raised eyebrows.

The analysis ofbrow and mouth position in the percep
tion of dominance was investigated by Keating, Mazur,
and Segall (1977). This study employed black-and-white
photographs of individuals who posed with a brow-raised
or brow-lowered expression, together with a smiling or a
nonsmiling face. Faces with lowered eye brows were rated
as being more dominant than their brow-raised counter
parts. Further analysis revealed that the brow-lowered
variable produced the perception of dominance more
than did the mouth unsmiling factor. Keating et al. re
peated the initial study with schematic faces, and the re
sults were similar. We sought to replicate and extend these
findings, using a sample recruited through the Internet.

THE INTERNET

In the past 5 years, researchers have started to employ
the Internet as a means ofcarrying out prima facie inves
tigations (Krantz, Ballard, & Scher, 1997). One advan
tage of employing this medium is the potential subject
pool. Pitkow and Recker (1994) reported 18,000 Internet
accesses (referred to as hits) to their survey site in the
space of 38 days, whereas Kehoe and Pitkow (1996) re
ported a total of38,000 respondents to their 5-year World
Wide Web (WWW) survey. Further advantages stem
from the subject pool demographics, in that subjects may
be drawn from a range ofnationalities and settings at min
imal cost. This point is especially relevant when an inves
tigation requires a specific type of subject population-
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Figure 1. The six schematic face stimuli used in this study.

for example, individuals who are suffering from certain
psychiatric conditions (Stein, 1997). There are disadvan
tages to using the Internet in this way. Subjects tend to be
young males who, obviously, have access to computers.

Another major disadvantage is the loss of control the
experimenter has over the subjects who respond to the
on-line experiments. In addition, multiple users at one
computer terminal, or even a single user at several com
puter terminals, can lead to skewed results. This can be
controlled by limiting the number of responses from a
single Internet address. Another disadvantage is the high
drop-out rate. Studies must be short, appealing, and un
demanding and must incorporate a warm-up period or an
incentive to remain on line (Dickinson & Faria, 1995).

Before the WWW can be accepted as a viable research
medium, the question of its consistancy with other meth
ods must be addressed. Clearly, the closer the results are
between a study carried out on the WWW and an identi
cal study carried out in traditional paper-and-pen manner,
the more the use ofthe contemporary method is justified.

EXPERIMENT 1

There were two aims to this study. The first was to ex
plore the relationship between facial configuration and
the perception of social status. This was done through the

manipulation of facial characteristics-eyebrow position
and mouth shape-of schematic faces disseminated via
the Internet. The second aim was to compare the results
ofthis project with a previously published paper-and-pen
study.

Method
Study chosen for replication on the Internet. The psycholog

ical study chosen was the schematic faces subtest described by
Keating et al. (1977). This test was selected because the stimuli did
not take up excessive computer memory, thus making the exercise
viable, and, since they were schematic faces (see Figure I), they
were less subject to cultural biases. This is important, given the
multinational subject pool we hoped to recruit.

The stimuli (simple black-and-white drawings) were chosen be
cause they could be easily produced. Also, any difference in com
puter monitor technology would not affect the clarity of the images.
The stimuli were made up offaces created with the graphic toolbox
commands in the graphics application Paintbrush that comes as
standard with the Microsoft Windows operating system and closely
mimicked Keating et al.'s (1977) stimuli.

Internet site structure and execution environment. The re
search site was hosted on an IBM Model 95 server that ran Win
dows NT on EMWAC Web server software. There were no observ
able breakdowns ofWeb service throughout the month-long testing
period. The WWW site constructed to support this project was writ
ten in hypertext markup language III (HTML) and consisted of
eight pages. The first three were standard text pages that held in
structions for the subjects and thanked them for their voluntary par-
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Table 1
Assessment or Dominance to One ora Pair orSchematic Faces in Experiment 1 and in Keating, Mazur, and Segall (1977)

Experiment I Results Keating et at's Results

Stimuli Number Left Stimulus Right Stimulus X2* p value Left Stimulus Right Stimulus p value

I
2
3
4
5
6

106/112 6/112 175.9 .001 112/115 3/115 .001
72/106 34/106 50.55 .001 56/115 59/115 n.s.
99/112 13/112 142.2 .001 95/115 20/115 .001

101/112 11/112 151.3 .001 104/115 11/115 .001
18/112 94/112 121.3 .001 3/115 112/115 .001
48/113 65/113 53.08 .001 75/115 40/115 .01

1.13
8.34
1.53
0.004

12.25
11.87

.29

.004

.23

.95

.001

.001

'Tests for equality of right and left preferences. "Testsfor the homogeneity of preference in the two studies.

ticipation. The fourth page held a short demographic questionnaire
that consisted of a number of check boxes, so subjects merely had
to select an answer. After all of the check boxes had been selected,
the on-line subject was then presented with a submit "button." This
sent all of the responses to the questionnaire back to an e-mail ac
count created for the project. After this stage, the subjects were pre
sented with a statement that defined dominance. Shortly after this,
they were presented with the actual stimuli and were asked to sub
mit their choice ofthe dominant face for each ofthe presented pairs.

null hypothesis of no differences in experimental effect
cannot be rejected. The fifth and the sixth stimulus sets
both showed significant statistical differences between
methods. For stimulus five, the present results were in the
same direction as those in Keating et al.'s study but were
less strong, whereas stimulus six produced results in the
opposite direction. Significantly, more of the present
study sample assigned dominance to the smiling face.

Results
The site logged 726 hits from a total of 67 different

countries; 55.6% of the responses were from the United
States. A total of22 different countries were involved, with
the respondents accessing the site from places as diverse as
Indonesia and Russia. Ofthe initial respondents, only 250
individuals completed a response to the survey, and out of
those, 134 were removed, owing to cases of extreme data
input (e.g., entering the home country as "banana land").
The gender distribution was greatly skewed toward
males-85% of the total, as has been seen with previous
surveys, although not to this extent (Pitkow & Recker,
1994). The age distribution was approximately normal,
with the 30-35 year age range being the mean. A majority
of the on-line users accessed the Internet from home. Re
garding educational level, the so called technology devel
opers (i.e., those with 15-20 years of education) and the
technology seekers (those with 11-14 years of education)
were approximately equally represented, a pattern ob
served in other recent surveys (Kehoe & Pitkow, 1996).

We analyzed the results to determine, first, the signif
icance of the difference in proportions designating one
of the two faces as dominant and, second, whether these
proportions differed from Keating et al.'s (1977) study
(see Table I). Regarding this comparison, results for the
first stimulus set showed no significant difference between
methods. The chi-squared statistic refers to the difference
in compared ratios; therefore, the null hypothesis of no
differences in experimental effect is maintained. The sub
ject responses we recorded for the second stimulus set are
different, as compared with the original study (p = .004).
Analysis showed that the present stimulus pair number two
differed in judged dominance, unlike the original study,
which found no difference. The third and the fourth stim
uli were judged similarly in both studies, and, thus, the

Discussion
In general, the results for stimuli presented over the

WWW were broadly similar to those in Keating et al. 's
(1977) study, although interesting differences emerged.
The data from both subject pools indicated that the straight
mouth andfrowned brow face was the dominant member
ofthe presented pair. Even though the maintenance ofthe
null hypothesis of no differences in experimental effect
was not achieved in every instance, the trends were the
same in four of the six pairs. Even stimulus five, which
produced a weaker frown-dominance effect, still showed
a significant effect in the present study. However, the
final stimulus pair (number six) produced results in the
opposite direction to that in Keating et al.'s. It appears that
these results were produced by the effect of the mouth
position in the present study. The slightly greater domi
nance rating for the right face in that stimulus pair goes
against the "negative association between smiling and
dominance" (Keating et aI., 1977, p. 377). A similar pat
tern was seen, again, only in the Internet sample for stim
ulus two.

How do we explain this discrepancy with Keating
et al. (1977)? There may have been a biasing element in
the preamble, and it might be the case that additional in
structions are needed when this type of investigation is
carried out through a computer terminal. This explanation
seems unlikely, however, and would be entirely post hoc,
especially since, in this study (and others), frowning (low
ered) brow invariably indicated dominance. It was only
when the brows were raised in both faces that smiling
mouth was inferred as indicating dominance. Hence, the
present result could indicate a change in the judgment of
attributes taken to show dominance that may have oc
curred in the last 20 years. Before speculating further, we
attempted to replicate the results in a separate sample.
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Table 2
Assessment of Dominance to One of a Pair of Schematic Faces

Presented on the Internet and in the Traditional Format in Experiment 2

Internet Study (n = 45) Paper-and-PenStudy (n = 34)

Stimulus Stimulus

StimulusNumber Left Right X2
' pvalue Left Right X2' p value OverallX2t p value

I 42 3 33.9 .001 34 0 n.a. n.a. 2.356 .13
2 30 15 5.00 .02 22 12 2.94 .86 0.033 .86
3 36 9 16.2 .001 25 9 7.42 .006 0.461 .50
4 38 7 21.3 .001 32 2 26.4 .00 0.79 .18
5 11 34 11.8 .0006 5 29 17.0 .00 1.137 .29
6 20 25 0.55 .45 15 19 0.47 .5 0.001 .98

*Testsfor equality of right and left preferences. "Testsfor homogeneity of preference in the two studies.

EXPERIMENT 2

In Experiment 2, perception of social dominance was
investigated both on the Internet and in the traditional
manner, and the results were compared with those of the
first experiment. The order of stimulus presentation was
also varied.

Method
Stimuli. The same stimuli as those employed in the previous ex

periment were used in Experiment 2. In order to carry out the tra
ditional testing, the actual picture files displayed in the WWW site
were printed out, and a test booklet made up of the six face pairs
was produced. The booklet's dimensions were 6 X 8 in., and the
face pairs were presented one per page, each within a margin ofap
proximately 2 in. The initial orienting statement that defined social
dominance was printed on page one ofthe booklet. The laser printer
resolution was high.

Procedure: Internet testing. The subject-recruiting technique
was that described above, except that there were minor procedural
changes that aimed to reduce drop-outs. A simple Webpage was con
structed with a large number oftarget words in the meta-heading of
the HTML code. Any individual who accessed this page was invited
to take part in a survey on facial recognition. The subjects were
asked to read a short information statement and to submit a form
with their e-mail details as indication oftheir consent. Upon receipt
of this form, they were sent a unique password and a unique uni
form resource locator (URL) of a WWW site that held the test ma
terial. The positions ofeach stimulus pair were randomized through
out each WWW site. The subjects were asked to submit the unique
identifier with their responses for the survey; any responses that
were submitted without the identifier were rejected.

Procedure: Traditional testing. The subjects were presented
with the test booklet and were asked to make their responses verbally,
which the experimenter noted down. After all of the responses had
been made, the subjects were debriefed and thanked. The presenta
tion of the schematic face pairs was randomized across subjects.

Subjects. There were 65 initial hits to the first WWW site, and
45 agreed to take part in the survey and submitted responses (70%).
The mean age of this subject group was 30 years (range, 15
55 years), and 62% of them were male. The subjects who took part
in the paper-and-pen experiment (n = 34) were recruited by random
sampling within the staff and student population at the Institute of
Psychiatry. Mean age was 32 years (range, 27-37 years); 45% of
this subject group were male.

Results and Discussion
In both the Internet and the pen-and-paper studies, the

perception of dominance was significantly associated

with the schematic face that had lowered eyebrows (see
Table 2). Where both pairs ofeyebrows were in the same
position (faces 2 and 6), the perception ofdominance ap
peared to favor the face that had a smiling mouth, and
this finding was significant (p < .05). For the subjects
who were tested in the traditional manner, the responses
were similar to those for the Internet group, with signif
icance findings for four of the six face pairs. Comparison
ofthe data from both the Internet and the traditional sur
vey provided no significant differences.

GENERAL DISCUSSION

The data in both experiments indicate that the straight
mouth and frowning eyebrow face was not always cho
sen as the dominant member ofthe pair. Although the re
lationship between the schematic faces of Experiment 2
in pairs two and six in the traditional test phase and pair
six in the Internet test phase failed to reach statistical sig
nificance, the underlying trends were very similar to those
in Experiment 1, even with the smaller subject numbers.
There is, therefore, some support for the notion that the
smile may be relevant to the perception of social domi
nance. Ethological evidence indicates that the smile in

. primate societies is usually an appeasement gesture (Mor
ris, 1967; Van Hooff, 1972). Contemporary literature in
vestigating human societies contains reports that smiling
behavior is common in the facial repertoire ofleaders (But
ler & Geis, 1990; Masters, Sullivan, Lanzetta, McHugo, &
Englis, 1986). This effect is demonstrated with the pre
sent British prime minister, Tony Blair, and with President
Bill Clinton, who are both seen by some to be skilled pro
ponents of the dominant smile.

Comparison ofboth data sets in Experiment 2 failed to
reach statistical significance, and, therefore, the null hy
pothesis ofno differences in experimental effect is main
tained, and the notion that research of this type is not af
fected significantly by the presentation media is supported.

In order to recruit a more representative sample, future
studies that utilize the Internet may find it useful to incor
porate a restriction module in the HTML code that restricts
the number of forms that are submitted from the United
States. Another method that could be employed is the cap
tive account technique, as used by Smith and Leigh (1997).



Here, subjects are required to log into a remote computer
account through the te/net command. The subject's details
are recorded and used to prevent any action that may bias
the results, such as multiple submissions to a research
site. The technique described does ensure greater exper
imenter control, although the overall return rate is quite
low. Smith and Leigh reported a total of72 subjects in their
study. In order to recruit a larger number of subjects, this
study employed two different techniques.

By placing a large number of target words in the meta
section of the HTML code, we managed to obtain a high
initial subject response. Wehave called this techniquepas
sive net sampling, a device that enables an experimenter
on the Internet to obtain a fairly representative subject
pool-that is, one that is not constrained by a particular
newsgroup. One disadvantage of this technique is lack
of control, which can lead to a high drop-out rate. Once
subjects realize that they are about to begin a psycholog
ical experiment, they may quickly redirect their WWW
browsers to another location, or individuals may just ac
cess the WWW site, submit a number of responses, and
then leave.A refinement ofpassive net sampling was seen
with the recruiting technique employed in Experiment 2.
One of the main advantages of this technique is that the
drop-out rate is reduced; indeed, all the subjects who
were assigned passwords submitted a complete survey.
Both the present and the Smith and Leigh (1997) sam
pling techniques are simple devices that enable investiga
tors with little knowledge ofHTML to construct research
on WWW sites.

As research based on the Internet is fairly novel, this
study paid particular attention to any new ethical consid
erations that may have arisen. The ethical committee of
the Bethlem and Maudsley Hospital trust, to which the
Institute of Psychiatry is accountable, placed special em
phasis on the mode ofsubject recruitment for this study
for example, that those participating in the research were
aware that they were doing so (see, also, Schrum, 1997).

CONCLUSIONS

This study set out to provide evidence for the valida
tion ofthe Internet as a research tool by producing results
similar to those ofa traditional pen-and-paper study. The
overall trends provide support for the Internet as a valid
medium for psychological research. In this case, we have
used the Internet to show the assignment of dominance
to schematic faces and have demonstrated a tendency for
the smile to contribute to this. A number of studies have
reported similar results between Internet- and laboratory
based experiments (Krantz et aI., 1997; Schiano, 1997;
Smith & Leigh, 1997). These studies do provide evidence
for the growing range of variables that can be investi
gated on the Internet (see, also, Schmidt, 1997; Senior,
Phillips, & David, 1997). Finally, although further work
is needed in order to improve the representativeness
of subjects recruited via the WWW, we believe that the
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present study adds another step "in developing the Inter
net as a useful research tool" (Smith & Leigh, 1997,
p.505).
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