of conceptualization is pursued indepen-
dently of a theory of change. Such a stat-
ic model as the authors use seems no sub-
stitute for more macroscopic theory
about broader changes in American life
that might affect perceptions, evalua-
tions, and, in the final analysis, behavior
on matters pertaining to the quality of
life. From a social indicator point of
view, the issue boils down to whether or
not a conceptualization of quality of life
relatively uninformed by a theory of
change provides a basis for monitoring
change effectively, much less for ac-
counting for it.

An alternative to grounding concep-
tualization in theory is to derive it empiri-
cally, in the present instance through
learning how Americans conceptualize
quality of life for themselves. Inquiry to-
ward this end, through, for example, the
use of nondirective depth interviews,
would have helped to establish the de-
gree of correspondence between the

Visual Behavior

Gaze and Mutual Gaze. MICHAEL ARGYLE
and MArk Cook. Cambridge University
Press, New York, 1976. xii, 210 pp., illus.
$18.50.

Psychological and sociological views
of social interaction have accorded little
formal place to eye contact and gaze in
the regulation of human interaction.
Many experimental studies in social psy-
chology, for example, have taken an ex-
change of verbal messages as con-
stituting the totality of interaction. Like-
wise, sociological theories of interaction,
such as symbolic interactionism, have
dealt in general terms with the nature of
human communication but have seldom
specified, except in an incidental and
somewhat anecdotal way, the nonverbal
variables that govern the flow of such in-
teraction. Occasional insightful observ-
ers, such as Simmel, have noted the so-
cial use of the eyes, but its importance
has seldom been fully appreciated.

In recent years, however, an interest
in nonverbal communication has arisen
out of ethology and out of the recogni-
tion on the part of a few innovative social
psychologists of the importance of such
factors as facial expression, gaze, and
gesture in everyday discourse. Among
the most productive of the pioneers has
been Michael Argyle, who directs an ex-
tensive program of research on non-
verbal communication at Oxford. Argyle
has authored several previous books in
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frames of reference adopted by the inves-
tigators and those held by their respon-
dents. The investigators’ conceptual-
ization has some empirical base, clearly,
in their long experience in conducting
surveys of the American public, but the
case for their measures would be strong-
er if the empirical base were stronger.

For those who find the mode of con-
ceptualization congenial, The Quality of
American Life is likely to be judged the
seminal work on social indicators it as-
pires to be. For those who remain unsat-
isfied that the authors have come up
with a conceptualization that adequately
comprehends quality of life, there will be
respect for the very high level of crafts-
manship exhibited and gratitude for a
work that is likely to prove an effective
stimulus to get the social indicators
movement off dead center.

CHARLES Y. GLOCK

Department of Sociology,
University of California, Berkeley

the area, including a recent general re-
view entitled Bodily Communication.

Now Argyle has written, with Mark
Cook, the first book-length exposition of
the role of gaze patterns in human inter-
action. In the book Argyle and Cook sys-
tematically present the results of their
own work on the subject and that of oth-
er investigators (such as Ralph Exline)
around the world.

The authors begin by assessing the
role of gaze in the animal kingdom, giv-
ing the biological perspective that has
been traditional since Darwin’s The Ex-
pression of the Emotions in Man and Ani-
mals appeared in 1872. The predominant
use of gaze in animals appears to be as a
threat signal, with gaze cut-off common-
ly taken as indicating appeasement.
(These two uses of gaze are retained in
human interactions as well.) Affiliative
functions also appear to be served, espe-
cially in the higher primates, but no-
where is this more clear-cut than in the
case of man, where eye contact between
mother and infant appears to be instru-
mental to the growth of attachment.

Overlying the complex functioning of
gaze as aggressive or affiliative signal are
cultural norms specifying the proper use
or avoidance of mutual gaze. Arab cul-
tures, for example, seem to expect more
gaze, as well as other forms of contact,
between conversationalists than do
northern European ones, a difference
that sometimes leads to misunderstand-
ings when members of the two cultures
meet.

Most of the remainder of the book is
given over to a discussion of the findings
of experimental and observational stud-
ies of gaze behavior. Argyle and Cook
precede their presentation by a full con-
sideration of the formidable technical
problems involved in the measurement
of gaze patterns. Some experimentalists
have taken the rather artificial tack of us-
ing confederates who look fixedly at the
subject for 100 percent or 50 percent of
the time and then recording the subject’s
reactions. Others have used observers
behind one-way mirrors who record the
amount of gaze, mutual gaze, timing of
glances, pupil dilation, and eye opening.
Such records are then correlated to the
flow and outcome of the interaction, as
indicated by pen-and-paper measures of
liking and other affects as well as by the
more naturalistic verbal and nonverbal
transcript of the entire encounter. The
latter approach permits the more com-
plex social functioning of the eyes to
emerge but presents considerable diffi-
culties in conventional data handling,
which is premised on the more usual ex-
perimental model. Most gaze research,
including Argyle’s own, has been a com-
promise between the two approaches,
both utilizing experimental control and
permitting interactional freedom.

Argyle and Cook go on to report on
the perception and interpretation of
gaze, its role in the sequence of inter-
action, and personality differences in the
use of gaze. They report that ‘‘the most
basic meaning of gaze is that another is
attending, that his visual channel is
open.”” Such attention produces arousal
and, depending on the context of the
gaze, can evoke positive, approach re-
sponses or negative, aggressive behavior
or flight. Gaze can be evaluated only in
the context of total social performance,
including, of course, verbal input and sit-
uational factors. Global impressions of
personality are often affected by gaze
patterns, with persons who look more at
others in conversation being evaluated
more positively, at least in American and
English cultures. Staring in public places
often acts as a hostile signal and evokes
flight reactions, however. Argyle and
Dean have developed an intimacy equi-
librium model which posits that eye con-
tact elicits both approach and avoidance
tendencies and that within any given situ-
ation participants attempt to maintain an
optimum desired level of intimacy, estab-
lished by gaze and other means such as
facial expression and physical proximity.
If deviation occurs in any of these the
participants will attempt to restore equi-
librium by adjusting others.
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Within conversations, the patterning
of gaze is intimately linked to the tempo
of speech and gesture, producing an in-
teractional pattern of incredible com-
plexity. Glances are used by speakers to
signal breaks in interaction, encourage
feedback, and permit entry by another
speaker. Listeners signal their attention
through gazing, accompanied by appro-
priate facial expressions to indicate more
specific meaning. In a dyad, each person
is simultaneously pursuing his own so-
cial goals as well as responding to those
of the other, according to Argyle and
Kendon’s conceptual model of social be-
havior as a motor skill. Throughout, gaze
plays a crucial regulating role. Unexpect-
ed gaze patterns, such as inattention or
staring, can disrupt the flow of discourse
as surely as an ill-chosen word, and often
do so with much greater rapidity and ef-
fect.

Although there is a certain regularity
within any culture in the encoding and
decoding of affect and intention via the
eyes, individual differences do exist. Ab-
errant use of the eyes has been noted in
various mental disorders, notably au-
tism, schizophrenia, and depression. In
these cases, a general aversion to social
encounter seems to be reflected in gaze
aversion patterns. A need to cut down on
sensory overload may also be operative,
particularly in the case of autistic and
schizophrenic individuals. In the more
normal range, extraversion and affilia-
tive needs have been found to correlate
with greater use of gaze. Females overall
seem to exhibit higher levels of gaze, a
finding that gives rise to speculations on
innate sex differences (six-month-old
girls look more than boys of the same
age) and on cultural conditioning (affilia-
tive needs and interest in persons pre-
sumably are stressed more in the social-
ization of females).

Overall, then, Argyle and Cook con-
clude that gaze operates in the synchro-
nization of conversation, the reception
and sending of information, and the regu-
lation of the emotional tone of an encoun-
ter. Intimacy and dominance are sig-
naled by gaze, acting in concert with in-
numerable other verbal and nonverbal
signals. Argyle and Cook have not tied
up the loose ends of the field, of which
there are many, but they have done a
service by collecting and presenting in a
readable manner evidence revealing the
importance and complexity of the role of
the eyes in interpersonal encounters.

SHIRLEY WEITZ
Department of Psychology, Graduate
Faculty, New School for Social
Research, New York, New York
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Grain Boundary Structure and Properties. G.
A. CHapwick and D. A. SmitH, Eds. Aca-
demic Press, New York, 1976. xviii, 388 pp.,
illus. $34.75. Materials Science and Tech-
nology.

Grain boundaries have challenged the
imaginations of metallographers, ceram-
ists, mineralogists, and others who have
observed the interfaces of grains or crys-
tallites under the microscope. These in-
terfaces, particularly the ones observed
for an etched metallic specimen with an
optical microscope, are so definite that it
was felt that something must be present
at the boundary, and the earliest concep-
tion of a grain boundary was as a thin,
amorphous cement that held the grains
together. Although there were no direct
observations of any grain boundary
structures, that conception was used to
explain a variety of properties. In high-
temperature metallurgy, for example,
the concept of an equicohesive temper-
ature was used to describe the creep be-
havior of certain metals as the temper-
ature was raised: At low temperatures
the grain boundaries were stronger than
the grains and creep occurred by slip
within the grains. At high temperatures
the grain boundaries were weaker and
creep occurred by slip at the boundaries.
At the equicohesive temperature the
grains and the grain boundaries were
equally strong and both mechanisms op-
erated. Grain boundary precipitates
were observed and blamed for such phe-
nomena as the sensitization of austenitic
stainless steels to corrosion and the
brittle fracture of certain steels. Al-
though the search for an amorphous ce-
ment was fruitless, there was the abiding
feeling that a grain boundary was some-
thing.

The feeling that a grain boundary had
the qualities of a membrane was rein-
forced by the pioneer work of Cyril
Smith and others on the energies of solid
interfaces at equilibrium. The conceptual
shift from specific interfacial tension was
made immediately, and the simple calcu-
lations for relative interfacial energies
were made on the assumption that the
shape of a grain was determined by the
balance of tension forces acting on a
grain boundary intersection. This ap-
proach is still valuable, but it did leave
an impression that grain boundaries were
envelopes encompassing each grain. On-
ly in the case of diffusion did it appear
that they were something else. It was
shown early that atomic migration was
faster along grain boundaries than

through the lattice, at least at low temper-
atures, and this implied that there was
considerably more room at the inter-
faces. Furthermore, studies of sintering
indicated that boundaries might act as va-
cancy conduits and as vacancy sinks.
The diffusion mechanisms implied that
boundaries were disordered regions that
were active in transporting absorbing va-
cancies.

Our experimental techniques and theo-
retical methods are now much more pow-
erful, and we should be able to determine
what a grain boundary is. The book un-
der review provides a very good picture
of the principal recent work in the field.
There is a paper by Loberg and Norden
on the use of field ion microscopy and
high-resolution electron microscopy and
on the theoretical interpretation of the
data obtained by these techniques in
terms of the coincidence site lattice theo-
ry, the structural unit model, and the
plane matching theory. This paper has
more the look of instructions to a com-
puter than of a treatise in English, and in-
deed the very next paper is a computer
simulation of grain boundaries. Both
these papers leave the reader with the
thought that a grain boundary is not sim-
ply a collection of dangling lattice sites,
but rather a defect structure that may
have some degree of regularity. Indeed,
the coincidence site lattice model defines
a parameter, %, which is the reciprocal
density of the common lattice points in
two neighboring grains, to describe the
character of a grain boundary. The topo-
graphical concepts dominate the book,
with discussions of models based on free
volume (Aaron and Bolling) and models
devised for special high-angle grain
boundaries (Pumphrey). The atomic ar-
rangements at grain boundaries are being
actively investigated, and the most impor-
tant product of this effort may well be a
method of characterizing a grain bound-
ary in terms of structural elements.

Some of the most interesting work,
however, is on the chemical properties
of grain boundaries (Hondros; Stein,
Johnson, and White). Auger electron
spectroscopy has provided a powerful
tool for examining the segregation of im-
purities at grain boundaries, particularly
oxygen in iron, antimony in tempered
steels, and phosphorus in stainless steel.
There is also a very interesting account
of the role of calcium in the production
of the high-density aluminum oxide; the
densification effect had previously been
ascribed to magnesium oxide. The dis-
cussions of the chemical effects at grain
boundaries and the role of Auger spec-
troscopy are worthwhile, and the casual
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