
Chapter 7 

PSYCHOLOGY AND PSYCHIATRY 

The Argument 

Cinematography may well claim to surpass all other media for the record-

ing of human behavior. Gaining its rightful place in the psychological labora-

tory and the psychiatric clinic has taken longer than one might expect, although 

a number of early pioneers are mentioned below. Today there is no further 

doubt about its value, whether it is used as an instrument of observation or 

description, for classification, or in the form of a cinematographic thesis. 

Examples of such uses can be found in all the sections of this chapter. Here 

again it was necessary to draw attention to the quantitative nature of scientific 

cinematography and to stress its great value when employed in this manner; 

Gesell's outstanding pioneering work in the field of child psychology is still 

awaiting imitation in other fields of psychology and psychiatry, where it might 

equally well lead to the formulation of norms and objective definitions of 

deviations from them. 

The Value of Cinematography in Psychological Research 

Not unnaturally, perhaps, every history of psychology traces its origin to 

the "psyche" of the Greek philosophers; from there it follows the well-marked 

path of speculation about the "soul," the metaphysical ideas about the "spirit," 

the "petites perceptions" of Leibniz and the "Sinne s Wahrnehmungen" of Wundt, 
until in more recent times such terms as "mind," "self-concept" and "ego-

ideal" have been used to name that still undefined entity that has distinguished 

man's mental and spiritual evolution from that of all other biological species. 

The fundamental difficulty in changing from a philosophical and speculative 

consideration of this entity to a scientific understanding of it has faced both 

the physiologist and the psychologist in turn; it has been that of finding suitable 

objective phenomena that could be compared or that could be subdivided into 

fundamental units for measurement. In the physical sciences it was not dif-

ficult to describe fundamental facts in precise terms, to agree on them and to 

leave their verification to anyone willing to acquire the necessary experimental 

skill. In the biological sciences, and psychology must be considered as one of 

these, the inevitable variations of the experimental material have made it a far 
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more difficult task to describe, agree, and verify, although this could be done 

where only morphological, anatomical and physiological considerations were 

involved. As soon as the "mind" of the human subject, or the animal, entered 

into the experiment, the traditional method of communication, the verbal lan-

guage, often became inadequate to describe the fundamental facts, and this 

resulted, in turn, in the difficulty of agreement and vérification. 

What is the reason for the widespread use of cinematography in psychologi-
cal research? The psychologist must make his approach to a scientific under-
standing of the "mind" through its outward behavioral manifestations, acces-
sible to his own senses or to his scientific instruments. The cine camera 
can be invaluable in observing, describing and recording these, thus provid-
ing data for classification and measurement, as well as for the formulation, test-
ing, and dissemination of hypotheses. As an instrument of observation, the 
cine camera has many advantages over the unaided eye because it can record 
for subsequent analysis very complex phenomena, such as test behavior; in 
slow motion, it can register behavior otherwise too fast for the human eye to 
analyze, such as time and motion studies or the abnormal movements of spastic 
children; it can make automatic records, in the absence of a human observer, 
in extrasensory perception experiments for example, and it can act as the 
unseen observer when candid cinematography is used through a one-way vision 
screen. The sources of error, likely to reduce its objectivity, have been fully 
discussed above (see p. 167). As an instrument of description, cinema-
tographic records are often superior to verbal ones because the data can be 
more comprehensive and they can be shown with a greater economy of sym-
bols to a large audience; furthermore, they are in an international language, 
free from the jargon of any particular school. These records are just as per-
manently recorded as those of the written protocol and in terms whose conno-
tation is less likely to become dated with the passage of years. As an instru-
ment of classification, they can overstep the boundaries of space and time and 
bring together for comparison, for example by split-frame, contemporary indi-
viduals widely separated in space in different cultures, or the same individual 
at intervals of time, to record a growth or a deterioration process. However, 
the main advantage for classification lies in the wealth of material which 
films can make available and that they can do so in a form readily accessible for 
repeated evaluation and quantitative analysis. In addition to the uses of obser-
vation, description, and classification, research films can also be analyzed to 
suggest new hypotheses and to record the experiments designed to test these. 
As a medium for communicating results they can be used in two ways: first, 
with a minimum of editing, like an uninterpreted written protocol, to pro-
vide research evidence and to accompany a written paper; or second, with 
more extensive editing, as a "cinematographic thesis" to illustrate the conclu-
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sions drawn by the author from his research data. As examples of cinema-
tographic theses, the research films of Fries (see p. 238) and Lewin (see p. 
239) can be mentioned. 

One very important application of scientific cinematography in psychology 
must be outlined here and recommended for the future. It could provide funda-
mental definitions and establish quantitative norms for the outward mani-
festations of the "mind." In the past many concepts have been coined in 
order to subdivide these into more readily measurable components. It is sug-
gested that the more direct expressions of the "mind," such as speech, behavior, 
reflex actions, facial expressions, and bodily movements can be scored by a 
systematic use of cinematography, using sound film. From such work, so far 
carried out cinematographically only by Gesell in the field of child psychology, 
standards may well emerge and lead directly to new units of measurement; 
these in turn will produce clear definitions of what constitutes average be-
havior in a specified situation and at the same time facilitate the diagnosis of 
deviations from the norm. This may be accomplished by the measurement of 
growth and movement, one of the fundamental tasks in all biological investi-
gations. The importance of the scale of time is not often appreciated, as our 
senses are poorly equipped for its apprehension; worse still, our eyes have 
great difficulty in judging any velocity accurately, and to memorize different 
velocities for comparative purposes is possible, if at all, only after lengthy 
training. The cine camera is uniquely qualified, among all scientific instru-
ments, to perform this measurement of the time scale simultaneously with the 
permanent recording of the movement itself. The basic principle of cinema-
tography is the breakdown of a complex movement into a given number of 
discrete images, say from 16 to 3,000, during the unit of time, the second. It 
becomes a simple matter of routine, therefore, to inspect the individual frames 
of a motion picture film, to measure them against the ordinate of time and the 
abscissa of distance, and thus to obtain directly the velocity of the movement 
under investigation. The added advantage of the permanent record will be 
realized when comparative research is undertaken. 

It is suggested, then, that a systematic measurement of the movements of 
the outward manifestations of the "mind," the facial expressions, the reflex 
actions, bodily movements, and changing behavior patterns can be undertaken 
with the cine camera. This can, of course, lead to fundamental results only if 
a large number of subjects are submitted to precisely the same stimulus. The 
use of the motion picture itself for conveying this stimulus may recommend 
itself to the investigator, as it did to Lynn (860) ; he simultaneously stimulated 
and recorded facial expressions by motion picture film. It is interesting to 
note here that Marey (903) had already suggested in 1894 that emotions like 
astonishment and anger could be followed from cinematographic records of 
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facial expressions. It is not unlikely that from such systematic measurements 

of movements, standards would soon emerge that could be used for the pur-

pose of accurate definition and for differential diagnosis. There is no limit 

to the complexity of movement that can be measured by this technique, and 

the many research films mentioned on the following pages bear out the almost 

universal applicability of cinematography for recording and analysis of psycho-

logical research. 

The previous chapter dealing with human record films should be consulted 

for a discussion of the specific cinematographic techniques required in psy-

chology. A symposium on "Problems in Making Psychological Films" was 

held in London in 1949 ( 3 7 ) , in which B. Wright contrasted psychological 

films made for general audiences with research films like NEUROPSYCHIATRY. 

Reviews and Sources of Psychological Films 

Apparently only Beck (126) , of the University of Oregon, has reviewed 

the use of motion picture films in the mental sciences, once in 1938, listing 324, 

and again in 1942, with 251 films in his bibliography. Beck's reviews and 

Psychological Abstracts constitute today the only historical sources from which 

the existence of research films in the field of psychology can be learned at all, 

and it would be particularly difficult to be aware of much of the early Ameri-

can work if it had not been reviewed by Beck. 

There is a great need for the wide exchange of cinematographic research 

evidence, not unlike the distribution of reprints, which has been so valuable to 

both author and reader alike. Even an exchange on an international basis 

might prove possible, if the help of consular and diplomatic officials is enlisted 

for such a purpose. In the hope of furthering such an exchange the sources 

of availability of many research films have been included in the references. 

Other major sources of psychological films are listed below; they might prove 

of value to those psychologists who combine teaching and research in their 

work. Up-to-date catalogues of their films can always be obtained from these 

libraries. Krahn's (745) guide should also be consulted for instructional films 

bearing on psychology. Sources of medical films may also prove of interest. 

(See Medicine.) 

Austria Eine Liste von wissenschaftlichen Filmen. (Limited number 
of research records.) 

Bundesstaatliche Hauptstelle für Lichtbild und Bildungsfilm. 
Sensengasse 3, Vienna IX. 

England List of Psychological Films, compiled by H. Coppen. Scientific 

Film Association, 164 Shaftesbury Ave., London, W.C. 2. Janu-

ary, 1952 and 1953. 
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France 

Germany 

United States 

of America 

Revue Internationale de Filmologie. (Scientific journal con-

cerned with all aspects of Cinematography and Psychology.) 

Published by Association française et centre de recherches film-

ologiques. 92 Avenue des Champs-Elysées, Paris VIII. 

Verzeichnis der Wissenschaftlichen Filme. (University teach-

ing and research records, some in neurology and psychiatry.) 

Institut für den wissenschaftlichen Film. Bunsenstr. 10, Göt-

tingen; May 1952. 

Psychological Cinema Register (Large percentage of research 

records, as well as numerous teaching films.) 

Pennsylvania State College, Pa., U.S.A., 1953 and later. 

Films in Psychiatry, Psychology and Mental Health. Compiled 

by A. Nichtenhauser, M.L. Coleman and D. S. Ruhe. Health 

Education Council, New York 1953. 

Child Psychology 

This special branch of psychology concerns itself with the growth of the 

human mind and embraces the fetus, the newborn infant, the preschool child, 

and the school child as it grows to adolescence and maturity. The mental life 

of a child is a constantly changing entity, and any study of it must deal with 

basic physical, intellectual, emotional, and social development as a function of 

age, as the differences in performance between individual children of precisely 

the same age, as the relationship between a child's achievements and poten-

tialities at a given age, and as the prediction of behavior at maturity from 

behavior during childhood. 

In all this work, the cine camera has a definite role to fulfill: to record 

behavior at a given instant of time and under a specified set of circumstances. 

Unique conditions in the life of the child may never reoccur, but if they have 

been registered on motion picture film, they are available for repeated inspec-

tion and analysis at a later date. Quantitative data can easily be obtained 

from such records, if ordinates of time and space are included in the field of 

view when the original film is exposed. Careful analysis is especially impor-

tant in comparative studies on a number of children and may clearly show up 

individual differences. High-speed cinematography, producing the well-known 

slow-motion effect, could be employed with great advantage in the analysis of 

certain pathological conditions where rapid movements of the limbs cannot 

easily be followed by the unaided eye. For example, Dunsdon, Stanford, and 

Michaelis (1284) filmed in London spastic children at standard time intervals 

to record the progress of their treatment, using for this purpose 64 f.p.s. 
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O B S E R V A T I O N A L R E S E A R C H F I L M S 

Purely observational methods have often been employed in child psychology 

to carry out research. Cinematographic records of such observations have 

proved of greatest value, particularly if the cine camera was not apparent to 

the child. Consider first the method of biographical recording, where a child's 

healthy development has been followed over an extended period of time. 

Behrens (130) has filmed the growth of a boy in his natural home environ-

ment for the first 5 years of his life. Beginning at the age of six weeks, the 

infant's reactions to such simple objects as cup, spoon, and blocks were ob-

served. At the age of one year, special emphasis was placed on motor develop-

ment, exemplified by stair climbing and walking reactions. In another bio-

graphical study, Behrens recorded the development of two twins for the first 

twenty-eight months of their life, with special emphasis on their posture, 

manipulation, and locomotion. A similar extensive record of a boy was made 

by Langmuir, Stone, and Bucher (774) , covering development between the 

ages of two and seven. The boy, Robert, was shown at a modern nursery 

school, and his reactions to play situations, to personal needs, and to family 

conditions were observed. The very rare statistical chance, apparently 1 in 55 

million, of a birth of quintuplets, occurred in the Dionne family in Ontario, 

Canada, in 1934, and it must always be regretted that apparently this was not 

fully recorded by research films. The only record in existence was made by 

Gutlohn (568) when they were four; this did not contain anything more than 

incidental social behavior. Biographical studies of children in other cultures 

have also been filmed, for example by Mead. (See Anthropology.) 

Biographical recording of a child's development is perhaps even more 

important when such progress is not normal, and when pathological conditions 

become apparent. The permanent record on motion picture film will then 

facilitate a thorough comparison with previous stages, allowing a description 

of the course of development, with a possibility of more accurate prognosis in 

similar cases. So, for example, Fries (470) of the New York Infirmary 

recorded the interesting biography of the girl Mary from birth to 7 years of 

age and found that in this normal, active child a neurosis developed through 

interaction with members of her family, particularly her mother. Fries (471) 

was able to bring her work up-to-date in 1950 and could thus extend the 

period of continuous observation and record from birth to 15 years of age; a 

modification of the diagnosis could also be made. Another biographical film 

study, of the girl Anna from birth to 15 years, was made by Fries (472) ; this 

also formed part of the research project on integrated development. Emotional 

problems in a child brought up in a neurotic environment were the basic 

concepts of this record. Allen (8 ) at the Cincinnati's Children Hospital has 
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also traced by means of film the mental development of a young man who had 

been isolated from other boys for 16 years by epileptic seizures. 

Before leaving this method of biographical recording, a future extension 
might be suggested, dealing with normal children. To many parents who own 
a cine camera it has been a joy to record the development of their children, 
however unsystematically this was done, and there appears to be a great oppor-
tunity here for closer collaboration between the amateur film maker and the 
child psychologist. For example, half a dozen parents might be persuaded to 
film their children regularly during their Sunday midday meal or taking baths 
for the first few years of life, and thereby provide valuable research material 
for child psychologists. 

To record the play of children under natural conditions can be most valuable; 
detailed reactions can be carefully and exhaustively analyzed, far better 
than is possible at the moment of actual play. At the Caroline Zachry Institute 
of Human Development (243) this was done in 1948, and the play tech-
niques, employing such tools as blocks, paints, crayons, clay, water, simple 
tools, and finger painting, were cinematographically recorded. Schoerl's method 
( 1203) of kindergarten play was recorded on film in Austria, and Hoifer (620) 
has used cinematography to record in detail the feeding habits of 16 week-old 
infants at the Hampstead Nurseries in London; a number of different sucking 
patterns were recognized. 

To record cinematograpically the behavior of babies and children in nor-
mal situations has been almost a standard technique since Watson (1421) 
pioneered in 1919 the use of a hand-cranked cine camera to film grasping and 
Babinski reflexes. Lewin (811) at the State University of Iowa began in 1928 
to make extensive use of research films for the investigation of the psychologi-
cal milieu in relation to the needs of the child. The meaning of such concepts 
of his gestalt theory as field-forces, valences, and barriers were illustrated in his 
films, dealing with situations and behavior patterns of anger, babbling, conflict 
between mother and child at dinner, levels of aspiration, psychological satiation, 
and so forth. McGraw (865) at Columbia University, New York, also made 
from 1939 onward a large number of cinematographic records of child behavior 
and development. The newborn infant has interested Spitz (1273) at New 
York University, and in 1947 he filmed the birth and the reactions during the 
first 15 minutes of life of several babies; distinct differences between them 
could be recorded. Further cinematographic records (1274) dealt with the 
beginning of emotional life in babies, such as their smiling responses, which 
was extensively filmed in 1950. 

The attention of psychologists has recently been attracted by child behavior 
in hospitals particularly when the children were deprived of their mother's care, 
and here again, cinematographic records have proved of great value. Fries 
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(473) investigated the behavior of children who were awaiting dental or 

physical examination at a general hospital, New York; she obtained relevant 

data on their emotional attitudes from her films. Bowlby, Robertson, and 

Rosenbluth (181) of the Tavistock Clinic, London, carried out an interesting 

investigation in 1952 on the responses of a two-year-old child, Laura, who was 

separated from her mother during a week's stay in a hospital for a minor 

abdominal operation (see Fig. 56) . A method of time-sampling was adopted 

to obtain an objective record of the child's behavior patterns; for periods of 10 

seconds every minute, for 15 minutes at the same hour each day, she was 

filmed, and time marks and a clock appeared in the finished record. Play with 

her mother during the hospital visits and various signs of repression and active 

superego development could all be recorded. After being home for six months, 

Laura accidentally saw a sequence of the film and became very agitated. Spitz 

(1272) has also filmed the effect upon infants of prolonged separation from the 

mother; he found that in babies less than a year old, separation of more than 

three months produced permanent damage. 

E X P E R I M E N T A L R E S E A R C H F I L M S 

In distinction to observational research films, where no outside interfer-
ence with the child's behavior takes place, experimental situations have 
often been produced to study its reactions to a given stimulus. W. N. and 

F I G U R E 56. C H I L D B E H A V I O R D U R I N G H O S P I T A L I Z A T I O N : 1952 

This extract from the scientific film of J . Robertson, A T W O - Y E A R - O L D G O E S T O H O S -

P I T A L ( 1 8 1 ) shows Laura at the third day after her operation, quietly clutching her teddy 

and a blanket, appearing "settled" to the ward staff. Time-sampling was employed to 

obtain an objective record of the child's behavior; this particular illustration shows the 

child at 10 minutes past 11 o'clock during a 10-second filming period. 

Copyright illustration courtesy of J . Robertson, Tavistock Clinic, London. 
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L. A. Kellogg (719) carried out in 1932 an interesting set of experiments, 
when they reared a young chimpanzee together with their own child and 
recorded the behavior of both cinematographically at various ages and in a 
number of different situations. Their child was 2Vi months older than the 
chimpanzee; their first film record compared upright walking, affectionate 
behavior to adults, play indoors and outdoors, reacting to water and to riding 
in vehicles when the child was 10 to 1 4 m o n t h s old. In the second film, a 
number of experimental situations were demonstrated, such as hand preference, 
startle reaction-time, reaction to tickling and tasting ice for the first time; the 
capacity of the anthropoid ape to excel in some of these could clearly be seen. 
McGraw (866) compared and filmed in 1939 the swimming reflex movements 
of the newborn in a neonatal rat, opossum, rabbit, guinea pig, kitten, monkey, 
and human. All exhibited striking behavioral similarities when placed in the 
water for the first time. Raven (1123) showed a pet chimpanzee reared foi 
4 years in a human household performing a number of almost human activi-
ties in his film; he was playing with children, riding a tricycle, and even feed-
ing a human baby only IVJ months old. 

Experimental situations such as play can easily be produced and the child's 
reaction to frustration, for example, recorded on film. Langmuir, Stone, and 
Bucher (775) assumed that children's personal patterns were shown in their 
reactions to controlled projective play techniques. In one experiment a child 
was made to play with a number of interesting toys, which were then taken 
away by the experimenter; a stick was then given to the child. The manner 
in which it was used was the crucial reaction, and this was filmed for a num-
ber of subjects. Escalona and Leitch ( 394 ) used cinematography at the Men-
ninger Foundation to record the tension that was developed in eight infants, 
between the ages of 18 and 25 weeks, when they were submitted to prolonged 
perceptual stimulation such as they might be exposed to in normal family life. 
In another investigation, the variations in oral behavior in a number of 24 
weeks old infants were recorded. McGraw ( 864 ) filmed twins, the well-known 
Johnny and Jimmy, from the point of view of maturation versus practice. 
Spitz (1272) compared the behavior patterns of children brought up in a 
normal family with those in an institutional environment. Emotional depriva-
tion in the latter was filmed; it was found to lead to bodily and mental re-
tardation. 

Q U A N T I T A T I V E R E S E A R C H F I L M S 

"For thousands of years human infants in the first year of life have squirmed, 

kicked, rolled, crawled, gurgled, cried, laughed, panted, sucked, waked, slept 

and submitted with good humor or bad grace to endless ministrations. For 

thousands of years all of these doings were of supreme importance only to their 
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mothers, and sometimes, to their fathers. But for seven years such typical nor-

mal baby actions have seemed to a kindly and learned man in New Haven to be 

of supreme importance to Science." This man was Gesell, who had since 1927 

investigated the behavior of children at his Clinic of Child Development, Yale 

University, by means of cinematographic techniques; the above quotation 

introduced the review (23) of his first major work, An Atlas of Infant Behavior, 

which contained 3200 photographs, all single frames from his motion picture 

films. From these, and many thousands of others obtained since, he has been 

able to derive standards of normal child development. 

His cinematographic techniques were in principle very simple and were 

described in 1928 by Halverson (571) , his collaborator. A clinical examina-

tion crib containing the baby was placed at the center of a hemispherical super-

structure, 4 m (12 ft) in diameter, resting on a 1-m (3-ft) high cylindrical 

base of the same diameter, giving the whole dome a height of 3 m (9 ft) . It 

was made from steel ribs, covered with 16-mesh iron screening, and painted 

flat white; it served thereby the fourfold purpose of providing one-way-vision 

and excellent ventilation, allowing transmission of sound, and acting as a sim-

ple reflector for the internal lighting (see Fig. 57) . In addition to this stand-

ard arrangement, Gesell (517) also used a smaller, portable version of his 

F I G U R E 57. G E S E L L ' S Ο Ν Ε - W A Y V I S I O N D O M E F O R C H I L D O B S E R V A T I O N : 1928 

The screen of the dome was transparent to the observers and the cinematographer sta-

tioned outside, but both were concealed from the infant in the examination crib. The ex-

aminer, Gesell in this illustration, presented objects and test situations designed to elicit 

from the infant significant responses, whether motor, perceptual, communicative, or social. 

The standardized conditions of observation were repeated from age to age and all were 

cinematographically recorded, in this instance by means of a Cine Kodak Special 16-mm 

camera. 

Courtesy of A. Gesell, Yale University, U. S. A. 
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dome for making daily cinematographic records in the home of a baby in 1942. 

It consisted of a wooden framework, covered with a grey cloth curtain, into 

which the baby was placed; films were made from above. Extensive frame-

analysis of the many thousands of records that he obtained was carried out by 

Gesell (514) and his associates. For this purpose he constructed a special 

stand for a small projector. As time base for all his experiments he used the 

frequency of the camera itself, but took great care, as described by Halverson 

(572) , to calibrate it and to obtain a measure of its inherent error. 

In a typical study, Gesell (513) analyzed 17 parts of the body, during each 

of the 20 seconds of the experiment, into one of three phases by means of 

careful frame-analysis, which he called ' anemanalysis." The scope of Gesell's 

(512) work has been immense, and his results were published in a large num-

ber of books and edited versions of his research films (see Fig. 58) . Using 

cinematography throughout as an instrument for recording and quantitative 

analysis, he investigated infancy; classified the behavior patterns of babies 

at two-week intervals from 4 to 56 weeks in standard situations; documented 

patterns of behavior in the everyday life of a group of normal infants; observed 

newborn infants continuously during the first two weeks of life; obtained daily 

data of a normal infant through the first year of its life; studied experimentally 

growth phenomena, such as eye movements in early infancy, development of 

visual fixation, tonic neck reflex, and fine prehension; made a comparison of 

identical twins from infancy to adolescence; and, in 1952 (516) , extended 

his method of frame-analysis to a comparison of twins who were filmed at dif-

ferent times, thus allowing an investigation of similarities and differences in 

their behavior patterns. He filmed many clinical conditions such as amentia, 

including mongolism, cretinism, and a large variety of motor disorders (see 

also p. 259) . All these research films were transferred in 1948 to the Library 

of the Yale School of Medicine (515) where they have been catalogued and 

made available to scientists. There is no question of the deep influence that 

Gesell's work has had on the whole field of child psychology. That he was 

fully aware of the contribution that cinematography made to his reseach work 

can perhaps be expressed in his own words: "The cinema records the behavior 

events in such coherent, authentic and measurable detail that for purposes of 

study and research the reaction patterns of the infant become as tangible as 

tissue." 

Educational Psychology 

Two functions are fulfilled by the educational psychologist, the application 

of psychological principles to methods of education and the psychological study 

of problems in education. In both these tasks, films have found their place. 

In the first, psychological principles have been employed to investigate the 
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efficacy of instructional films. Carpenter's (245) and his associates' work at 

Pennsylvania State College has, up to the present, been the most extensive and 

thorough of such films. Instructional films were the subject of his scientific 

investigations, but scientific cinematography itself did not contribute; it is 

difficult to see how it could. Perhaps the faces of the audience might be re-

F I G U R E 5 8 . T H E G R O W T H O F I N F A N T B E H A V I O R 

This composite illustration shows characteristic behavior at 1 , 6 , 8 , 1 2 , 1 6 and every 

subsequent fourth week up to one year of age. Each is a reproduction from a single mo-

tion picture frame obtained by Gesell in his one-way vision dome (see Fig. 5 7 ) . From 

many films of this kind, he was able to arrive at norms of behavior, and against these 

deviations could be measured. 

Courtesy of A. Gesell, Yale University, U. S. A, 
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corded with infrared illumination, thus extending the use of photography, 

which has occasionally found favor for such purpose, as for example, in Siersted 

and Hansen's (1230) excellent work in Denmark. Kaplan (708) has recently 

patented a camera which photographs simultaneously the screen and the audi-

ence; this might prove useful for research work in this field. 

Turning now to the second field—the psychological study of educational 

problems—a number of research films can be cited, such as those dealing with 

infantile amentia, epilepsy, and spasticity. A contribution to the teaching of the 

deaf was made by Mason (909) , who took a special film to test lip-reading 

ability in children from 6 to 12 years of age. Miles (950) , at Yale University in 

1928, filmed the movements of a number of blind subjects as they scanned Braille. 

He showed clearly how the left hand followed the right for about two-thirds of a 

line, and how it then dropped down to the beginning of the next line. On the 

remedial side, Dearborne and Anderson (341) carried out a series of investiga-

tions at Harvard University in 1937 in which they developed a method of con-

trolled reading by projecting specialized films. Twenty-five phrase-reading 

exercises were recorded and presented successively on the screen; it became 

possible thereby to control the perceptual span, the direction of the eye 

movements and the speed of reading. Similar work was carried out by Ham-

ilton (573) at the University of California in 1939· Link, Hossack, and 

Beck (824) recorded the relationships between mirror writing, reading and 

handedness by means of a cine camera, and were able to show, for example, 

that mirror-writing with the left hand was comparable to normal script with 

the right. Mirror-script of alcoholic and hypnotic subjects was also compared. 

General Psychology 

E Y E A N D E A R 

Photography and cinematography have played a leading part in the investi-

gations of eye movements. The pathological movements of the eyeball, and 

ophthalmology in general, are discussed in the chapter on Medicine. A discussion 

of biological research films dealing with the eye will be found elsewhere (see 

p. 143 and p. 151) . In all these many research projects, cinematography was 

found valuable because it could record permanently and continuously the ever-

varying patterns of movement. Psychologists who have investigated eye 

movements as an indication of the subject's attention or as an outward mani-

festation of the "mind," have sometimes found it useful to let the subject focus 

his eyes onto a given area, a sheet of newspaper for example, and have then 

recorded the reflection from a point source of light as mirrored on the cornea; 

it was thus possible to obtain a direct and continuous indication of the direc-

tion of the subject's attention. In this context, the reader might be reminded 
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of the discussion on eye movements, and the imitation of them, brought about 

by editing of motion picture films (see p. 171 ) . 

Photographic work in this field began with Dodge and Stratton in 1901, 

and in 1905 Judd, McAllister, and Steele (696) described in detail their 

kinetoscope camera, with which they carried out a number of studies on the 

fixation of points in the visual field. Many different types of recording cameras 

have been devised since then: the Iowa Eye Movement camera (691) , for 

example, used tracings on light sensitive paper; Clark (274) at the University 

of California modified Dodge's original photographic method in 1934; Brandt 

(185) in 1945 apparently used a cine camera for the study of some psycho-

logical aspects of seeing. Karslake (711) described in 1940 the Purdue Eye 

camera, with which the subject's eye movements could be recorded as he viewed 

an advertisement. A half-silvered mirror was interposed, and the developed 

film was projected frame by frame onto a corresponding advertisement, thus 

giving an indication of the areas that attracted the eyes of the subject. Burrow 

and Syz (229) constructed at the Lifwynn Foundation in 1949 an interesting 

camera with which they were able to measure the chronological sequence of eye 

movements (see Fig. 59) . Two distinct types of movement were recog-

nized and designated by the authors as cotention and ditention, according to 

concentration or dispersion of consecutive reflections on the frame of the film. 

But apart from this specialized cinematographic equipment, the ordinary 

cine camera has been used on a number of occasions to investigate visual phe-

nomena. Gardner (503) at the University of Iowa carried out an extensive 

series of experiments on pupillary reflexes and their correlation with extra-

stimuli in stutterers and normal speakers. The latent time between the stimulus 

and the beginning of contraction, the size of pupil after different times of 

dark adaptation, the size of pupil in relation to the age of the subject, the con-

traction time of the pupil and its minimum diameter, could all be determined 

from the experimental film records for normal speakers and for stutterers. An 

interesting example of a conditional response, a man with voluntary control 

of hair-raising on arms and legs, which was accompanied by dilation of the 

pupils and changes in respiration, was filmed by Lindsley and Sassaman (823) 

in 1938. Also relevant was the cinematographic investigation of eye move-

ments of aircraft pilots during blind flying exercises, which was carried out by 

Fitts, Jones, and Milton (414) . (See Aviation Medicine.) 

Kinsey (723) produced a cinematographic demonstration, employing ani-

mation technique, of the essential factors of visual depth perception, and Stan-

ton (1287) , using a similar method, illustrated the mechanism of accommo-

dation and the binocular factor of convergence. Freeman (459) in 1938 

demonstrated the cues required for visual depth perception. Pronko and Sny-

der (1105) in 1951 recorded the behavior of a person wearing inverting 
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spectacles and thus seeing the world upside-down. T. Erismann of the Uni-

versity of Innsbruck, Austria, has apparently also made a film concerned with 

inverting spectacles entitled D I E U M K E H R B R I L L E U N D D A S A U F R E C H T E S E H E N . 

Perception in the absence of visual cues was tested and filmed by Dallenbach 

(332) . In his research project, blind and blindfolded sighted subjects were 

F I G U R E 59. L I F W Y N N E Y E - M O V E M E N T C A M E R A : 1949 

This modified motion picture camera recorded the reflections of a point light on the 

cornea of the subject; an electronic control synchronized the light flashes and the camera. 

It is shown on the right. The long square tube was the body of the camera, with a Zeiss 

Tessar lens, f /4 .5 , on its left; at right angles to the tube, at its opposite end, was the view-

finder, and directly below it, the cloth bag to receive the exposed film. The metal box to 

the left of the lens contained the flash light which was projected through either an ultra-

violet or an infrared filter on the subject's eye; the dial with rotating pointer may be seen 

at the center of the opening. Three frames obtained with this camera are reproduced be-

low: from left to right, circular eye movements were recorded for 2, 3, and 4 seconds re-

spectively, at a light flashing frequency of 10 per second. A number of fixations were 

noted in the first frame, indicated by superimposition of the pointer; in the last frame, 

crowding and overlapping of dials, due to a second rotating movement of the eye, was 

noticed. 

Courtesy of T. Burrow and H . Syz (229), Lifwynn Foundation, Westport, Conn., U. S. A. 
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tested on their perception of objects at a distance, and by careful variation of 

the experimental situation, Dallenbach showed in a silent film that the per-

ceptual cues were basically aural. 

Turning to tests of vestibular functions, a number of these were filmed by 

Lyman (859) in 1936, possibly more for purposes of record than for research 

analysis. Valentine (1380) in 1937 used motion pictures to record the reaction 

of a number of subjects, including an infant, to rotation, their postrotational 

nystagmus, past pointing, falling, and a number of other responses to vestibular 

stimulation. 

R E A C T I O N T I M E S A N D S T A R T L E R E A C T I O N S 

Tiffin (1344) , a long ago as 1934, measured reaction times to various 
stimuli with a galvanometer type of chronoscope, and filmed this test situa-
tion. Landis and Hunt (772) in 1937 used a pistol shot as an auditory 
stimulus and then proceeded to record by means of high-speed cinematography 
at 1,500 f.p.s. the reactions of infants, children, adults, and the higher primates. 
Their brief note concluded with a number of thoughts on the possible use of 
time magnification in the study of the gestalt of any experience, which would 
give far greater accuracy than usual. 

Primary and secondary reactions were also filmed by Strauss (1307) at the 
University of Frankfurt am Main; cinematography was employed by him as the 
standard recording method. The following procedure was adopted: standing 
behind the patient, the psychiatrist gave a signal to start filming and shortly 
afterward fired a shot from a revolver; the average frequency of the camera was 
stated to be 20 f.p.s. The resulting films were frame-analyzed. Primary reac-
tions were characterized by closing of eyes, twisting of face, elevation of should-
ers, flexion of elbows, contraction of abdominal muscles and bending of knees. 
The secondary reactions were shown by specific eye movements, protective, and 
flight movements, either of the individual limbs or the whole body. A typical 
reactions were often found when more than one shot was fired; this is perhaps 
not surprising, since the patient might well have connected the renewed activity 
of the cinematographer with a repetition of previous experience. A correla-
tion between the degree of primary reaction and the mental state of the patient 
could be found in certain psychiatric patients (see Fig. 60 ) . Strauss concluded 
by stating that the primary reactions must be considered as an acoustic-motor 
reflex whereas the secondary ones could be explained by effectivity and even by 
volition. The great value of such thorough cinematographic data lies in the 
fact that they may be repeated at given intervals to follow the course of the 
disorder and thus produce a basis for diagnosis or prognosis, once a typical pic-
ture of the sequence of symptoms can be built up. High-speed cinematography 
was considered by Strauss, but not employed on account of cost. 
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F I G U R E 60. S T A R T L E R E A C T I O N : 1929 

The detailed behavior of a patient, an 18-year-old mild psychopath, was cinematograph-

ically recorded and is illustrated during the first second after being startled by a pistol-

shot fired directly behind his back. From left to right, his position at rest, after 0.25 

second, a further interval of 0.25 second, and finally 0.65 second after firing the shot. 

Strauss ( 1 3 0 7 ) , who presented this patient as his Case 71 , stated that the primary reac-

tions were typical but marked by extreme leg movements; only in the last frame was the 

beginning of secondary reactions noted. 

Reproduced from H . Strauss, courtesy of J . A. Barth Verlag, Leipzig, Germany. 

Finally an interesting investigation was reported by Weinbach (1429) of 
Columbia University. His research was concerned with changes in response 
delay in the Moro reflex; for this purpose he filmed at 32 f.p.s. three infants on 
each of the first 200 days of their lives. A sharp blow was struck on the bed 
close to the baby's head, and the infant's subsequent Moro reflex, the drawing 
of the arms across the chest, was recorded. It was known that the delay between 
stimulus and response was a function of the age of the child, and Weinbach 
employed his cinematographic records for accurate measurement of this delay. 
He assumed that it was proportional to the mass of nervous tissues involved in 
the reflex action and was able to fit exponential growth equations to his experi-
mental data. 

F I L M S A S T H E E X P E R I M E N T A L S T I M U L U S 

The use of film as the actual test medium is by no means as recent as might 

be expected; Boas (165) had already published in 1909 a description of an in-

telligence test which he carried out by means of cinematography. Pillsbury 

(1077) used motion picture film in 1929 for simple recording of nonsense 

syllables and projected the finished film as a learning situation. Meaningless 
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material was also recorded on film by Metfessel and Warren (933) and by Ford 

(428 ) ; the latter used irregular dots, orderly arrays of dots and lines, and in-

complete figures. Beck (127) recorded 90 groups of 9 letters each, arranged 

in chance order to the right, left, or both sides of a point on the screen, on 

which the subject fixed attention before viewing the test film. 

Metfessel and Warren (934) projected in 1932 a number of extracts from 

commercial feature films and then questioned their audiences in order to test 

fallibility of memory. Ray (1126) produced an interesting film in 1946 of a 

dramatic situation lasting for only 60 seconds; it showed a man stealing money 

and then being himself robbed of it. Projection of the film was stopped at that 

point, and each member of the audience was given a standard questionnaire re-

quiring information about the incident. Projection was then repeated, and each 

observer checked the accuracy of his observations and the fidelity of his report. 

Bode (166) prepared two films on labor questions, one with a conservative and 

the other with a liberal slant. These were shown to women's discussion groups. 

The most ingenious use of cinematography in general psychology was the 

"facial cinerecorder," the only known simultaneous use of cine camera and pro-

jector in the same apparatus. In 1940, Lynn (860) of the Neurological Insti-

tute, New York, described his apparatus for the automatic cinematographic re-

cording of facial expressions, stimulated by viewing suitable motion pictures 

(see Fig. 61 ) . The subject was told to watch the film and to answer afterward 

a questionnaire testing his memory. Detailed frame-analysis of the recorded 

film allowed Lynn to map the movements of the mouth corners during smiling, 

stimulated in one experiment by the presentation of a Walt Disney Mickey 

Mouse cartoon. From these facial movements a quotient, the "mimetic smiled-

ness quotient," could be obtained, and Lynn suggested in his conclusions that a 

large number of other stimulus situations could, of course, be projected by film 

and tested. Loss and recovery of function in facial palsy, as well as movements 

of other facial muscles, could similarly be analyzed by this unique combination 

of film projector and cine camera. 

P E R S O N A L I T Y S T U D Y , I N P A R T I C U L A R H Y P N O S I S 

Although hypnosis tends to be considered more as a branch of psychopathol-

ogy, in which it fulfills an important function, it is equally a part of general 

psychological research into personality. Some personality studies on children 

have already been discussed, but only one example of this use of cinematography 

on normal adults can be quoted. Wolff (1462) in 1946 filmed five normal 

individuals, partly without their knowledge, and recorded their expressive be-

havior patterns, such as gestures, facial movement, handwriting, and responses 

to certain stimuli; he related these characteristics to their "unity of personality." 
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Hypnosis is valuable as an experimental method in the demonstration of 

unconscious motivation, and the explanation of the induction process presents a 

challenge to psychology. As hypnotic experiments are never repeated under 

identical conditions, it becomes particularly important to preserve a permanent 

record for subsequent analysis. To film patterns of hypnotic behavior presents 

no difficulty and was carried out, for example, by Harriman (578) in 1946. He 

recorded instances of mental regression in which, when appropriate tests were 

given, the behavior patterns resembled those of a child of the suggested age. In 

another film record (579) , he demonstrated the possibilities of posthypnotic 

suggestions, by showing that a subject would, on awakening, exhibit all the 

symptoms of color blindness, either deuteranopia or protanopia, as tested on an 

Ishihara plate. Mayer (923) at Heidelberg University, and Beck (128) at the 

F I G U R E 6 1 . T H E F A C I A L C I N E R E C O R D E R : 1940 

This ingenious and unique combination of motion picture projector and cine camera 

allowed Lynn to record the subject's facial expressions while unsuspectingly watching the 

screen; quantitative data on smiling responses were obtained. 

1 Facial aperture box. 

2 Clock reading in 1 /100 second. 

3 Metal tie rods, providing equal spacing between facial box and cine camera lens. 

4 Index cards showing subject's number, date, and other details. 

5 Adjustable opening to position face accurately opposite lens. 

6 Mirror image of event on screen, recorded simultaneously with subject's reactions. 

7 12.5 X 17.5 cm daylight translucent screen, showing Mickey Mouse film. 

8 Amplifier, relaying sound to subject's earphones. 

9 Cine camera lens, f /1 .5; camera frequency 40 f.p.s. 

10 Lumiline light tubes. 

11 Continuously running sound projector unit. 

Reproduced from J . G. Lynn ( 8 6 0 ) , courtesy of the American Psychological Association, 

Washington. 
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University of Oregon demonstrated cinematographically a number of hypnotic-

ally induced phenomena, and Roeder (1154) filmed posthypnotic suggestions. 

However, the important experiment of a cinematographically induced hyp-

nosis has apparently not yet been performed. Interesting possibilities of stand-

ard mass-suggestions may become attainable by such hypnosis, perhaps akin to 

Huxley's (650) fictional "hypnopaedia." It might be necessary to employ 

stereoscopic cinematography and suitable sound effects to obtain a sufficient 

percentage of inductions by film, but once this had been achieved, posthypnotic 

suggestions could be made simply from the sound-track of the film. Should 

such a technique prove even reasonably successful, and there appears to be no 

reason why it should not, then its indiscriminate application for sectional pro-

paganda and advertisement would call for strictest censorship. Scientific cine-

matography should prove a particularly valuable method for comparative work 

on methods of induction, since individual visual images, sound effects, and vari-

ous combinations of them could be tested for their relative efficacy. 

Industrial Psychology—Time and Motion Study 

The major use of scientific cinematography in the field of industrial psychol-

ogy has so far been for time and motion study. However, a few isolated in-

stances of other uses can be quoted, for example in selection and training. Ford 

(430) filmed the test behavior of a subject with striking motor ability in com-

parison with one of average ability and then recorded the behavior of these two 

in actual factory assembly work. In the armed forces, the British War Office 

(197) adopted in 1942 psychological testing procedures for the selection of 

officers and for the allocation of recruits to the most suitable units; films of this 

work, showing both the underlying theory and the practical application of the 

testing procedures, were made; but there is apparently not yet any analogous 

work that has been filmed in industry. 

I N T R O D U C T I O N 

Time and motion study was initiated in America by Taylor and Gilbreth and 

led to a determination of the "one best way"; since this was originally found 

from the quickest worker, it aroused much criticism and no little resentment. 

Today, industrial psychology considers time and motion study as only a part of a 

general approach to methods and condition of work. 

Gilbreth (520) reported for the first time in 1913 on his method of "micro-

motion study," for which a cine camera recorded the operations of a worker; a 

clock was included, calibrated in 1/200 and 1/1,000 of a minute and 1/1,000,-

000 of an hour. (0.3, 0.06 and 0.0036 seconds, respectively). An application 

of micromotion study to a mastoidectomy was mentioned (see also p, 270) . In 



P S Y C H O L O G Y A N D P S Y C H I A T R Y 253 

his books on the subject, Gilbreth (521) gave further details of his method. 

He carried out an extensive study of the operation of bricklaying and was able 

to make a number of improvements. He found the absence of any summary of 

the whole motion a distinct draw-back in the use of the cine camera for his work; 

but in spite of this apparent disadvantage, which can of course be over-

come by making tracings from individual frames, the cine camera has on fre-

quent occasions been employed for analysis in time and motion studies. Only 

some of the many examples can be reviewed below. The original films made 

by Gilbreth (522) during the years 1905 to 1924 have been carefully pre-

served and are still available. They include such historic scenes as the brick-

laying project, which led to motion study, the original records of the surgical 

operation mentioned above, and F. Taylor's experiment on carrying pig iron. 

T E C H N I Q U E S F O R C I N E M A T O G R A P H I C T I M E A N D M O T I O N S T U D I E S 

The essential requirement is an accurate time base, either a hand-wound or 

electric clock included in the field of view of the camera lens, or an electrically 

driven camera that provides the time base itself. Most clockwork-driven cine 

cameras are not reliable enough by themselves to provide an ordinate of time 

for subsequent measurements; when these are employed a chronometer is nor-

mally included. Gilbreth frequently used a grid as a graduated background for 

his studies, but this practice appears to have been discontinued as more emphasis 

has been placed in recent years on time, rather than on motion, studies. Two 

possibilities exist for the recording of any particular operation: either in the 

factory itself (see Fig. 62) or in a special laboratory. In the former, difficulties 

may be experienced with obtaining a clear field of view, but a small mobile 

camera crane of the Kamm type should overcome these (see Fig. 67 ) . For ex-

tensive work, it will be essential to have a calibrated tachometer fitted to the cine 

camera and the projector, and it should never be forgotten that a title board, 

showing number of study, date, operation, and other relevant details should al-

ways be recorded on the first view frames of all films. 

Special laboratories for time and motion study have often been set up in 

large industrial concerns. Carson (246) went so far as to construct a special 

crane, slung on rails from the ceiling of his laboratory, to give him complete 

access, universal motion of the camera, and coverage of the entire floor space. 

Schmid (1200) , using the swing of a pendulum, found that the frequency of 

his particular camera varied from 17 f.p.s. fully wound to 14 f.p.s. 20 seconds 

later, an error of 19-5%. From a frame-analysis of this test film a calibration 

curve was obtained; this could be used to read off accurately the time that had 

elapsed between the number of frames which recorded the performance of a com-

plete motion. Thun (1341) devoted much ingenuity to the construction in 
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F I G U R E 62. T I M E A N D M O T I O N S T U D Y I N A F A C T O R Y : 1952 

A typical setup, in which the camera recorded, for subsequent analysis, movements of 

the operator working a large power-press. 

Courtesy of Paillard Bolex, St. Croix, Switzerland. 

1924 of a suitable chronometer for the filming of time and motion studies, which 

allowed him to read intervals to the nearest 0.00,005 minute (see Fig. 63 ) . 

In cinematographic time and motion studies, the projector becomes of vital 

importance, since detailed frame-analysis is employed routinely in all work. It 

is essential to have a single-frame projection device, which will allow for lengthy 

study of the stationary picture, and a heat-absorbing glass should then be fitted 

between the lamp and the film. Alternatively, a separate motor should be em-

ployed for the cooling fan of the projector lamp, a device adopted in the Koda-

scope Analyst Projector. A variable resistance should also be available so that 

the film can be viewed at a variety of different speeds, both forward and back-

ward. Porter and Granath (1092) stated that in the ideal projector the 

flicker rate should be constant at 64 per second with a variable film speed of 0 

to 16 f.p.s.; but, since none of the commercially available projectors fulfilled this 

condition, they removed the normal two- or three-bladed shutter and replaced it 

by a single blade which gave only one light interruption per frame. Although 

this arrangement was ideal for such slow projection speeds as 2 and 3 f.p.s., the 

flicker became very noticeable at the normal frequency of 16 f.p.s.; until the 

ideal projector has been built for time and motion analysis, producing perfect 

images at both slow and normal speeds, a compromise will have to be accepted 

by all investigators. Nolan, Greenhill, and Kjelgaard (1011) constructed a 
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F I G U R E 63. C L O C K F O R T I M E A N D M O T I O N S T U D I E S : 1923 

The fundamental time unit in this work is the minute, indicated by three hands revolv-

ing at 0.5 r.p.m., 5 r.p.m., and 50 r.p.m. With 50 divisions on the dial, the slowest hand 

shows for each division 0.04 minute, the next one 0.004 minute and the fastest hand for 

each division, 0.0004 minute. If the dial was sufficiently large on the motion picture 

frame, it became possible to estimate
 l

/s division of the dial and hence arrive at time esti-

mates to the nearest 0.00005 minute or 0.003 second. 

After R. Thun ( 1 3 4 1 ) . 

neat tabletop projector for daylight frame-analysis of time and motion study 

films. A small cabinet was constructed from plywood and painted black on the 

inside; its front was a translucent screen. The interior of the cabiner contained 

a first surface-reflecting mirror, adjustable at its base so that its center could be 

lined up with the center of the screen and the image of the projector aperture 

as centered on the mirror. Tracings could be made by attaching a sheet of thin 

paper to the face of the screen. 

From a detailed analysis of cinematographic records, the motions of the op-

erators can rhen be studied and timed, mostly using a scale of 1/1,000 minute. 

Gilbreth found that the movements of performing a given task could be reduced 

to 17 different and fundamental functions; these were later increased to 24, and 

were named by him "therblig" (his own name spelled backward). 

A P P L I C A T I O N S O F C I N E M A T O G R A P H Y T O T I M E A N D M O T I O N STUDIES 

In 1930 a large number of articles appeared in the scientific literature in 

which the value of cinematography in various fields of industrial management 

was stressed. In Europe, Courtrot (321) mentioned education, propaganda, 

and research, including time and motion study in the latter. Thun (1342) dis-

cussed the basic elements of work and their analysis by means of motion pic-
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tures; Lorigo (837) gave examples of fatigue studies by means of cinematog-

raphy; Grillo (557) reviewed the contributions of the cine camera to time and 

motion study; and Nicefero (1008) concluded this symposium by an excellent 

summary of the advantages of 16-mm film for work in this field. In America, 

Mogensen (959) reported his techniques for making micromotion studies 

with a cine camera working at 1,000 frames per minute; he explained how such 

records were used for the training of time-study men when projected in loop 

form at varying speeds. Dittmar (354) described the application of cinema-

tography to standard micromotion studies of packing operations, and Blakelock 

(158) , to the assembly of small parts in the electrical industry. Piacitelli (1065) 

described his use of the cine camera in the analysis of an operation in which 

seven men were engaged. Four separate films were taken, and the improvements 

that resulted from this analysis were considerable. 

Shaw (1220-1221) dealt in her theoretical paper with the two fundamental 

aspects of time and motion study: the improvement of a specific operation and 

the training of the operatives to perform this task properly; she mentioned the 

value of cinematographic records for both aspects. In 1936, Albert (6 ) of the 

C. E. Bedaux organization described his methods, in which he employed an 

electrically driven 8-mm Cine Kodak camera and projector, to both of which a 

tachometer had been fitted to adhere to the standard frequency of 1,000 frames 

per minute. The comments of Holmes (629) in 1938 were interesting in a 

review of the value of cinematography in his book on time and motion study. 

He found it expensive, particularly from the time spent on analysis; he had 

difficulty in obtaining a good run of pictures without considerable understanding 

and experience; and he noticed factors of error introduced by the operative under 

the artificial conditions of being filmed. These views were certainly uncommon 

and were not shared by any of the other investigators whose papers are reviewed 

here. 

During and shortly after the period of the Second World War, another series 

of articles appeared in the scientific literature. Mogensen (960) described 

again in 1942 his experiences with motion pictures in the field of "work simpli-

fication," as he then called it. Interesting experiments were carried out by Wise-

carver (1459) at the Minneapolis-Honeywell Regulator Company in 1946, 

when an attempt was made to establish a "normal" working speed for widely 

varying types of operations. Three cinematographic records were taken at 1,000 

frames per minute of each operative, working at what he himself considered to 

be a fast, a normal, and a slow pace for the particular job. These films were then 

projected to groups of 40 employees, and each of them was asked to evaluate, 

on a percentage basis, taking 100 as normal, the working speed of the particular 

film record. Averages could be calculated, and these were accepted as standards 
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for training purposes as well as a basis for time and motion study. Barnes 

(106) , who had carried out at the University of Iowa in 1944 an investigation 

of eye and hand movements during inspection work, recorded these studies 

cinematographically; during the following years he concerned himself mainly 

with the fundamental question of effort rating (107) , i.e. at what speed or with 

what effort a person is working when a time and motion study is carried out. 

He found that experts in this field had different ideas of what constituted "nor-

mal" working speed, and in order to provide them with an independent standard 

against which to check their ratings, Barnes used films extensively. A total of 

42 different standard films dealing with time and motion studies in such varied 

fields as assembly of parts for rubber boots, forging gear blanks, knitting-mill 

operations, ironing and folding of napkins in laundry work, and the packing of 

cheddar cheeses were available for loan in 1950 (1288) . 

Many other uses of cinematography in the field of time and motion study 

have been made in the United States; for example, Purdue University (1109) 

has an extensive library of original operation-analysis records, and Bell and 

Howell marketed a special, electrically driven Filmo ( 34 ) for time and motion 

study in 1946. Vitelis and Thompson (1398) carried out what must have been 

a very interesting study on the performance of aircraft pilots by means of cine-

matography, and Nadler (993) described in 1950 the particular advantages of 

cinematography in time and motion studies in the canning industry, where the 

off-season period could be used for analysis and training. Pierce (1066) of 

Kodak, England, and Eastman Kodak (45) of Rochester, Ν. Y., U.S.A., both 

described the methods used for time and motion studies by their own engineers 

in 1952. 

Although it is not directly time and motion study, an interesting research 

project should be mentioned, which was carried out by Lewis (812) for the 

Medical Research Council, England, to determine consistency of performance. 

The consistency of choice of speed and acceleration by drivers of cars was 

measured at the date of test and at a retest 10 days or 10 weeks later. One cine 

camera was employed to record, at 2-second intervals, the readings of the speed-

ometer and accelerometer pointing through the forward windshield of the car; 

another camera, presumably also a Siemens 16-mm single-frame camera, faced 

the rear and recorded the position on the road and passing distances. It would 

have been difficult to record the multitude of information presented by the situa-

tion without cinematography. Many similar industrial situations and perform-

ances might well be analyzed with the same technique. 

The few examples of the use of the cine camera in time and motion studies 

which have been reviewed above can only represent a small proportion of the 

many that must have taken place and were never published. Enough has been 
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said to indicate that fundamentally the same techniques that were first employed 

by Gilbreth in 1905 are still of great value to industry to find the "one best way." 

Psychiatry 

This branch of the mental sciences deals with the etiology, symptoms, 

course, and treatment of disorders and diseases of the mind. Clinical psychology 

has been included in this section for the sake of convenience and has been sub-

divided into psychopathology, diagnosis, and therapy. In all of these, cinema-

tography has played a part, although not yet to the maximum of its inherent 

abilities. Some interesting uses of films as psychotherapeutic agents have 

recently been reported from the United States and Canada. A limited number 

of neurological research films are described later (see p. 365) , and may interest 

the psychiatrist; a discussion on hypnosis will be found above (see p. 250) . 

T H E V A L U E O F C I N E M A T O G R A P H Y I N P S Y C H I A T R Y 

Many psychiatrists have taken full advantage of cinematography in their 

professional work. The permanence of the record has proved very attractive 

and has allowed comparisons of the most complex behavior patterns, either of 

patients suffering from the same disorder, or with normal subjects to determine 

the degree of divergence. Systematic surveys of patients have been made by 

Kuttner (769) for example, and if these were collected and classified, a cine-

matographic symptomatology could be easily built up for comparison, for 

research, or for teaching. As a record for the psychiatrist himself, the film 

has shown deterioration of a case or progress of a therapy, as in Lehmann s 

(787) depressive patient. High-speed cinematography proved particularly 

valuable for the slowing down of motor disorders, and Herz (602) found this 

technique, in combination with frame-analysis, extremely valuable for investi-

gating the successive stages of a disorder; he was able thus to note the recur-

rence of certain phases. Preliminary diagnoses have sometimes been made 

from research films, for example Pittrich's (1079) patient with akinesia, and 

then confirmed surgically. 

For diagnosis, particularly in combination with the administration of tests, 
cinematography has been used and is beginning to find its rightful place; 
although probably too costly for routine diagnosis, it should certainly be em-
ployed for research purposes as the standard recording medium. Also, in the 
field of therapy motion picture films can claim notable success, and they have 
in certain conditions led to a resolution of the symptoms. 

These many advantages have been fully appreciated for years, and as long 
ago as 1932 Herz (602) drew attention to the fact that they could always be 
used for consultative and legal purposes if required. Strauss (1306) empha-



P S Y C H O L O G Y A N D P S Y C H I A T R Y 259 

sized its advantages in the same year. More recently Leighton and Lidz (793) 
of the Henry Phipps Psychiatric Clinic have restated the ready availability of 
case material for demonstration and the easy transportability of films for lecture 
purposes. They made the valuable point that if and when an anatomical report 
on the patient's brain became available, the case record on film could be 
reviewed again with all the freshness of a recent patient, in spite of an interval 
of perhaps many years. 

A P P L I C A T I O N S O F S C I E N T I F I C C I N E M A T O G R A P H Y T O P S Y C H O P A T H O L O G Y 

Research films of infantile amentia may well be considered first: The Uni-
versity of Minnesota (1378) made a number of cinematographic records in 
1935 and 1940 of various aspects of amentia, including cases of microcephalism, 
hydrocephalism, mongolism, cretinism, and Little's disease. Kuttner (769) at 
a mental hospital near Berlin carried out in 1933 a series of cinematographic 
investigations of the behavior patterns of feeble-minded children and from his 
records attempted a systematic survey. The most notable pattern was that of 
constant aimless movement, in which he could distinguish nontactile, excessive, 
directive, pendulous, and irregularly tactile components. Fontes (423) also 
made films of mentally deficient children, Kirchhof (724) filmed patients with 
microcephaly, and Gesell (512) has similarly recorded cases of amentia, includ-
ing mongolism and cretinism, in children. 

Turning now to schizophrenia, a cinematographic summary of its symptoms 
was recorded by Page (1028) in 1938, including among others social apathy, 
delusions, rigidity, posturing, and echopraxia. Leighton (789) filmed a number 
of schizophrenic patients; one in an advanced state had been hospitalized for 
21 years; his ritualistic and stereotypic method of eating was recorded. Leh-
mann (784) , in collaboration with the National Health Division of the Canadian 
Department of National Health and Welfare, produced in 1951 three films of 
schizophrenic patients, The first, a deteriorated simple type, showed inappro-
priate emotional responses; the second film demonstrated three patients of a 
catatonic type, with the classic symptoms; in the third, a male patient of the 
hebephrenic category was filmed. The treatment of schizophrenic patients 
with insulin coma, has been filmed by Fitzgerald and Longinotto (415) ; with 
pre-fontal lobotomy, by Bennett (136) (see p. 264) . 

A number of other psychoses have been cinematographically recorded by 
Leighton and by Lehmann. A paranoid condition was demonstrated by Leigh-
ton (790) in one patient, showing the inconsistent, disjointed, but dominant, 
symptoms of persecution as manifested in speech and general behavior. Leh-
mann (785) filmed a young and an older woman, both of whom showed marked 
signs of delusional persecution, firmly believed by both. He (788) also filmed 
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two patients suffering from the rare disorder of folie à deux. A mother and 
a daughter were presented; in this instance the daughter was the dominant per-
sonality. She suffered from a number of grandiose delusions and other paranoid 
symptoms, which were communicated to the mother and accepted by her as 
reality. Lehmann's (787) further work was concerned with manic-depressive 
psychoses. Two interviews of a patient suffering from depression were pre-
sented, one at night and the other the next morning, during which time a 
marked deterioration of his state could be seen. Patients with senile dementia 
were also filmed by Leigh ton (791) and Lehmann (786) . 

In the study of motor disorders, cinematography has also been employed 
extensively, and as long ago as 1910 Westphal, Hüber, and Hennes (1449) of 
the Mental Hospital at Bonn demonstrated their cinematographic records of 
patients with motor disturbances at a congress of psychiatrists in Berlin. Krae-
pelin (819) , director of the Research Institute for Psychiatry in Munich, had 
apparently also used film records in this field before 1920. Herz (602) of the 
University Hospital of Frankfurt-am-Main was another psychiatrist who was 
reporting by 1927 extensive use of the cine camera as a research instrument in 
this field. He had found it invaluable for the recording of hyperkinesis, and 
in particular the use of high-speed cinematography for the analysis of facial 
tics and other psychoneurotic disturbance was of the greatest benefit to him. He 
found that certain phases of movements, expressive, stereotypic, and parakinetic, 
for example, did not by any means recur irregularly, but that the sequence of 
their appearance could be used for the recognition of definite syndromes and 
hence for diagnostic purposes. 

Kirchhof (724) , a Berlin psychiatrist and neurologist, also made extensive 
use of cinematographic techniques for the recording of some of his patients: 
Parkinson's disease, hyperkinesis, a patient with a habitual psychogenic facial 
tic, and one with psychogenic disturbances of motility and complex myogenic 
disorder were filmed. Patients with Huntington's chorea were recorded cine-
matographically by Kirchhof (725) and Rossman (1166) . Kirchhof (726) 
also filmed a patient with double-sided athetosis. One-sided akinesia due to 
extensive brain lesions was filmed by Pittrich (1079) in 1937; a preliminary 
diagnosis of the seat of the lesion made from a close study of the film was con-
firmed operatively. Finally, Zwirner (1489) of the Kaiser Wilhelm Institute 
for Brain Research at Berlin reported on the cinematographic sound recording 
he had made of a patient with a marked syndrome of apathy and stutter. 

Löwenstein (844) made it routine at the University of Bonn to record 
cinematographically all convulsive symptoms of his patients. This was done in 
order to have a completely objective basis for his diagnosis. A cine camera and 
a set of four lamps were suspended over the patient's bed, and at the onset of a 
convulsive attack, an attendant had only to remove the bedcloth and to press a 
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switch in order to start the camera and the lights simultaneously. With these 

methods, psychogenic and organic symptoms could be differentiated. 

In conclusion, a miscellany of other nervous and mental disorders which 
have been cinematographically recorded, must be mentioned. Here again, the 
first research films date back to the days before World War I. By 1913, the 
Pathé Film Library (1040) in Paris listed among its contents 55 films of neuro-
logical and psychiatric interest. Nichtenhauser (1009) mentioned that P. 
Schuster of Berlin, H. Hennes (596) of Bonn, and T. H. Weisenburg of Phila-
adelphia had all employed cinematography before 1912 to record a variety of 
neuropsychiatrie cases. Wohlfahrt (1460) of the Caroline Institute, Stock-
holm, considered various types of narcoleptic attacks and employed cinema-
tographic records for demonstration and analysis. Harriman (580) used a deep 
hypnotic trance in a subject to produce experimentally some phenomena related 
to multiple personality. During the hypnosis, cryptic automatic writing was 
produced, which the subject was unable to decipher on awakening. 

The use of cinematography to record war neuroses is again by no means of 
recent origin: Alt (11) demonstrated in 1918 a number of patients whom he 
had filmed; he stressed the great value of such records for analytic purposes. 
Leighton ( 792 ) filmed a patient with nominal aphasia. Finger agnosia and its 
apparent connection with disabilities in arithmetical calculations was investi-
gated and filmed by Strauss and Werner (1309) in 1938. Störring (1303) in 
1937 came across an interesting patient with amnesia caused by gas-poisoning 
and made a case record by means of sound motion picture film. 

To return to one of the points made at the beginning of this section and to 
the future applications of scientific cinematography in psychopathology: It is 
disappointing to note that few of the examples quoted above have been made in 
the systematic way that was already foreshadowed by Herz in 1927. The quan-
titative analysis of movement by means of scientific cinematography would 
provide a mass of accurate data for comparative studies, for descriptive defini-
tions of various syndromes, and for exhaustive studies of psychodynamics. High-
speed cinematography in particular should prove useful for the far more 
detailed comprehension of reaction patterns or of abnormal types of movement. 
It is suggested here that painstakingly detailed quantitative and comparative 
work with the cine camera will really advance the field and thereby add funda-
mental new knowledge of a quantitative nature to the subject. Fifty cases of the 
same disorder, filmed in precisely the same experimental situation against ordi-
nates of space and time will provide the material that when frame-analyzed, will 
show up the detailed picture of a disorder on which a comparative research 
could be based. Gesell has employed this systematic approach with great suc-
cess in the analysis of behavior patterns of children and has derived from it 
definitions of a norm. There is no reason why precisely the same technique 
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should not be equally successful in the case of abnormal adults, always provided 

of course that the symptoms are either naturally apparent in visual form or can 

be made so by definite experimental situations. 

D I A G N O S I S 

In the previous section a number of illustrations of the uses of cinematog-
raphy in diagnosis have already been noticed; more specific uses are discussed 
below, and similar applications have been made in the field of medicine (see 
p. 325). In psychiatric diagnosis, the major use has been in the field of psycho-
logical techniques, but it has also been used for electroencephalography, which 
is useful not only as an instrument of research, but also as a diagnostic tool. 
Bennett and Cash (139) made in 1941 a film showing the external appearance 
and mode of operation of the encephalograph, as well as the typical records 
obtained from a number of patients. A similar cinematographic record was 
made by Kornmüller (743) at the University of Göttingen. Simultaneous 
cinematographic recording of a given stimulus and the resulting electric cur-
rents released in the brain were a refinement in his technique. 

Cinematographic recording of diagnostic psychological tests can be valuable 
for dissemination of the techniques involved, for providing data in a perma-
nent form, for research analysis, and in some instances for recording the com-
plex data necessary for individual diagnosis. Tests on motion picture film have 
also been employed (see p. 249) . The value of a cinematographic demonstra-
tion of a given test procedure lies in the fact that through it the testing can be 
standardized; more uniform results can thus be obtained from a greater num-
ber of test administrations. So far, an introduction to the Stanford-Binet was 
recorded by Verplanck (1388) at Indiana University in 1950; Munroe (984) 
recorded a demonstration of a number of projective tests, such as the Szondi and 
TAT, and, in collaboration with Siegel (985) , filmed the Klopfer method of 
Rorschach administration on a single subject. 

Records of administration of individual tests have only a limited research 
value; they might prove useful for subject recording in the construction of a 
new test, as in Werner's (1440) cinematographic record of a new marble board 
test that he had developed for testing visuomotor performance. On the other 
hand, cinematography can be used for straightforward registration of reactions 
of an exceptional subject. The latter application was carried out by Goldstein 
and Scheerer (529) , who used the Cube Test for a paretic patient and the 
Stick Test for a patient with a lesion in the frontal lobe; in both patients, they 
were able to demonstrate and record a loss of abstract thinking. For individual 
diagnosis color film in particular would be of immense value for registering such 
rapid and complex behavior as that involved in choosing pieces of different 
shapes and colors, hesitations, and tendencies to build patterns in certain tests, 
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Tape recording is now a standard method for TAT stories, and the only reason 

why films have not similarly been employed for other tests may be their cost 

and the time delay in having the record available for analysis. If it is imprac-

tical for these reasons as a routine recording technique, it could well be em-

ployed for specific research purposes. 

Finally, the interesting work of Fulchighoni (494) at the University of 

Rome must be mentioned. He used a specially prepared film for a projective 

test procedure on children. A brief description was given of canaries and the 

feeding of their young, and after the film was stopped the children were asked six 

questions, for example: "Which would you like to see killed, if another bird 

attacked the nest, the father, the mother or one of the young?" 

T H E R A P Y 

Cinematography has acted as a recording medium for physical and surgical 

therapy, and as the therapeutic agent itself in some recent, interesting investi-

gations carried out in the United States and Canada. 

Physicochemical and Surgical Therapy 

Convulsive shock can be produced by electric current or by the injection of 
such drugs and hormones as Metrazol and insulin. These shocks have proved 
of considerable therapeutic value in a number of mental diseases, and their 
application has been recorded cinematographically by various clinicians. Pat-
terson (1045) at the West London Hospital used Pentothal and curare as pro-
tective agents and has filmed this modified electroconvulsive treatment. Kirch-
hof (727) made a record of his electrically induced shock treatment, and Ben-
nett (137) has filmed shock treatments induced by both Metrazol and electric 
currents. In collaboration with Cash (140) he filmed the use of curare and 
methachloride as a method of protection against spinal fractures. Mignard 
( 946 ) , investigated the morphology of electrical shock treatment at the Neuro-
psychiatrie Clinic of the University of Lyons in 1947 and employed both cine-
matographic—at 64 f.p.s.—and myographic recording techniques for a large 
number of cases. Strauss and Landis (1308) studied the relationship between 
epileptic attacks and Metrazol-induced convulsions, using for this purpose 
cinematography, electromyography and encephalography. Therapy of schizo-
phrenia by means of insulin coma was cinematographically recorded by Fitz-
gerald and Loginotto (415) in 1944. Fay (403) carried out a number of 
comparative studies of convulsions in the biological field and found high-speed 
cinematography extremely useful. Antabuse, tetraethylthiuram disulfide, has 
been given as a therapeutic agent in the treatment of alcoholism and Bennett and 
McKeever (141) recorded such therapy cinematographically. The relationship 
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between the cinema and anti-alcoholism was also considered from a psychiatric 

point of view by de Medeiros (927) in Brazil in 1948. Freeman and Watts 

(462) , who perfected the technique of prefrontal lobotomy, a surgical approach 

to psychotherapy, recorded one of their operations cinematographically in 1942. 

Bennett (136) demonstrated the effect of this operation on four patients with 

chronic schizophrenia and recorded their behavior both before and after. Free-

man (460) in 1949 performed a bilateral transorbital lobotomy under electro-

shock anesthesia, and a full cinematographic record of this was made. A year 

later, he demonstrated (461) a 19-year-old catatonic patient on whom he had 

performed this operation and used insulin shock; his film concluded with a 

gross dissection of the patient's frontal lobes, performed after an 11 months 

post-operative death. It was reported in 1951 that Wertheimer and Dechaume 

(1442) had made a cinematographic record of prefontal leucotomy at the 

University of Lyons. 

Psychotherapy 

In addition to the indirect methods of reaching the mind of the patient, 

direct psychotherapeutic methods may be used, either in conjunction with drugs 

or alone, as in psychoanalysis, to bring about improvement in the state of the 

patient's mind. Bennett and Wilburn ( 142 ) demonstrated cinematographically 

patients from their practice, in whom direct suggestions, while the patients were 

under treatment with narcosynthesis, brought about a marked improvement. 

Finesinger and Powdermaker (410) have also employed cinematography to 

record psychotherapeutic methods of treatment. In their first record the four 

basic principles of conducting "insight therapy" were shown. In a second film, 

further unrehearsed interviews in a psychiatrist's office were recorded. Similarly, 

Rogers and Segel (1159) used cinematography in 1952 to make documentary 

records of "client centered therapy," which showed a number of interviews 

between Rogers and his patients. 

Group therapy of emotionally disturbed and socially maladjusted boys, aged 

11 to 13 was cinematographically recorded for two years by Slavson (1245) in 

1950. Hidden cine cameras filmed a variety of situations and relationships, 

showing in particular spontaneous-constructive and -destructive patterns, as well 

as the role of the therapist. The analysis of the permanent record that cinema-

tography can provide was demonstrated by Roudinesco and Appel (1170) , in 

their film on child psychotherapeutic methods made in Paris in 1951. A num-

ber of two-year-old children, institutionalized because they showed severe depri-

vational symptoms, were recorded before, during, and after therapy. One child 

in particular, Monique, was fully filmed, and the film was edited to underline 

the value of therapy in these young children by a number of comparative scenes. 
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Psychotherapy by Means of Films 

This type of psychotherapy is an interesting new development, both in 

psychiatry and cinematography, in which either existing or specially prepared 

films are employed as the therapeutic agent. Weekly or fortnightly screenings 

to patients in mental hospitals have been a common practice for many years. 

They may have been considered useful as an occupation, as something to break 

the monotony, to arouse interest, to show patients that the authorities took an 

interesr or to provide a social situation with minimal demands on the audiences. 

It is not difficult to see one of the reasons for the beneficial effect of films on 

certain types of mental patients, since perfectly "normal" cinema audiences 

identify themselves only too readily with particular actors on the screen, and 

do so quite unconsciously. Regular sessions of desirable identifications may 

therefore have a widespread therapeutic application. Only since the end of 

World War II has the use of films in mental hospitals become more purposeful 

and less accidental. Investigations in this field have suggested that the visual 

images themselves may have therapeutic value, and that the choice of appro-

priate films does lead to identification, which can be used as a tool for abreaction, 

desensitization, and re-education. Apparently the first paper on this subject 

appeared in 1944, by Moreno (966) , and explicit interest in this method is 

therefore extremely recent. 

It seems to have been noticed accidentally that the screening of motion pic-

ture films to patients in a mental hospital had a certain quieting effect on those 

with marked manic symptoms, and this point was taken up by Rubin and Katz 

(1173) in their research work at an U.S. Army hospital. Multicolored chang-

ing crystal shapes were recorded on film, and these were shown to depressed 

patients in groups of 5 to 10 three to four times per week, followed by a dis-

cussion group; definite therapeutic effects were noted. Berman (146) , who 

reported his findings in 1946, used various types of commercial feature films to 

bring about a general alleviation of symptoms in his noisiest and most disori-

ented patients. 

Moreno (966) discussed in 1944 the possibilities of using films carefully 

constructed from psychodramatic sessions and screening them to patients with 

similar syndromes, to produce therapeutic effects. Rome (1160) reported a 

year later that specially produced films had been used by the U. S. Navy in 

group psychotherapy and that interviews and questionnaires that followed these 

sessions had revealed a favorable reception by the patients. The treatment of a 

patient with amnesia by the therapeutic use of motion pictures was reported 

in 1945 by Gage (498) of the U.S. Navy, and Saul, Rome, and Leuser (1187) 

also of the U.S. Navy, published in 1946 experiments in which they had used 

motion pictures to desensitize combat fatigue patients. The motion pictures, 

which often showed very noisy and ghastly battle scenes, were very gradually 
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introduced and often the patient himself was made to control the level of the 
sound effects on the film. The screenings only lasted 15 minutes every morning, 
and a desensitization after an average number of 12 screenings was reported in 
all but one of their 14 patients. Pradoz (1097) of McGill University discussed 
in 1951 the dynamics of film therapy and quoted a number of cases from his 
own experience with the three films: O V E R D E P E N D E N C Y , F E E L I N G O F R E J E C -

T I O N and F E E L I N G O F H O S T I L I T Y (997) (see (Fig. 64 ) . Pradoz found that they 
effected a deep impact on the unconscious by shaking the barriers of repression, 
and that they promoted a change from the father-image of the therapist to that 
of "loving-mother." The greatest value of the films lay, however, in establishing 
contact with actual infantile memory traces, brought about by an integration of 
the image perceived and the subject himself, and thereby leading to his mobiliza-
tion of repressed memory situations. An important aspect of film therapy lay 
in the subsequent group discussions. This technique proved in general very 
satisfactory. Pradoz found that as soon as comments about the characters in the 
film were made by members of the group, the acute period of hostility had been 
overcome. He concluded his interesting and stimulating paper with an appeal 
for the closest collaboration between the psychoanalyst and the film producer to 
provide more therapeutic material directly designed for the treatment of patients. 

F I G U R E 64. C L A R E F E E L S U N W A N T E D : 1951 

A scene from the film F E E L I N G O F H O S T I L I T Y , which reenacts sequences of emotional 

crises in the life of Clare, who grew into adult life lacking healthy emotional develop-

ment. This led to her inability to accept and to share the affections of people around her. 

In this picture Clare feels left out when mother and stepfather admire the new baby. 

Pradoz ( 1 0 9 7 ) successfully employed such acted films in group therapy. 

Courtesy of National Film Board of Canada, Ottawa, 


