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PREFACE 

Since 1953 Unesco has been promoting the study, use, and pro- 
duction of educational aids in its Member States. A simple enumera- 
tion of the international meetings devoted to audio-visual aids in 
education indicates how constant this effort has been: Messina (1953). 
New Delhi (1958), Mexico (1959), Tokyo (1960), Kuala Lumpur 
(1961), Moshi (1961). The meeting of experts on “New methods and 
techniques in education” (Paris, March 1962) and the seminar at 
Caen (May 1962), with which we are here concerned, are both part 
of this effort. In the latter case, however, emphasis was placed 
upon effecting improvement in the methods and means of teaching, 
or, to put it another way, upon developing a more scientific use of 
teaching aids. Each of these meetings, seminars, study groups, and 
workshops has given rise to Reports which can be obtained directly 
from Unesco. The psychology of the use of audio-visual aids, on 
the other hand, necessitated a larger framework, both because of 
the difficult nature of the subject itself and because of the scientific 
method required. Hence we are devoting this volume to it. 
In his Introduction, Professor Mialaret, Director of the Labora- 

toire de Psychopidagogie in the University of Caen. explains the 
origin of the work, describes its framework-and limits, and recalls 
the objectives of the seminar. The work, which is intended pri- 
marily for teachers of psychology and education in teacher-training 
centres and for research workers, should iind a place in the libraries 
of teacher-training institutions, in educational documentation 
centres, in their audio-visual services, and in the libraries of educa- 
tional establishments in general. 
The author has endeavoured to express in a non-technical 

language both his own ideas and the results of somewhat compli- 
cated studies. Certain technical terms have been unavoidable, but a 
well-used technical term rarely causes confusion, and this volume 
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is not designed simply as a handbook for educational psychologists; 
it is hoped that it will also serve as a guide for educators who wish 
to use audio-visual aids intelligently. 
Finally, it should be noted that the views contained in the study 

are not necessarily those of Unesco. 
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INTRODUCTION 

This report is an attempt to study the scientific aspects of the 
educational psychology of some audio-visual aids used in educa- 
tion. In order that it may be as constructive as possible, the mean- 
ing of certain expressions must be clarified and the subject of 
study placed in the larger framework of how this book came to be 
written. 
W e  have not hesitated to stress the expression ‘educational 

psychology’ despite a seeming contradiction in terms caused by the 
fact that psychology is associated with science and education with 
the art of teaching. Studies in educational psychology cover a field 
which is quite clearly defmed as the behaviour of an individual in 
the educational situation, ‘behaviour’ being taken here in the wide 
sense as the totality of physiological, psychological, and social 
reactions and interactions integrated by the personality.’ 
The use of new audio-visual techniques in schools has created a 

new educational situation which gives rise to new types of behaviour 
on the part of teachers as well as pupils. The present report is an 
examination of some of these new types of behaviour, and is best 
placed in the context of the use of audio-visual aids in primary 
school. New educational techniques, whether audio-visual or not, 
are usually discovered and introduced in a somewhat haphazard 
manner. The technique is tried out before its full potential is under- 
stood, though it may be suspect (see p. 17 below for precautions 
to be observed). After this first trial, the use of the new instrument is 
gradually improved. Taking into account observations made by 
teachers in their classroom work (often more or less preconceived 
notions), technical and educational suggestions made by inventors, 
and straightforward possibilities revealed through use, there comes a 
We propose to adopt these definitions provisionally without further dis- 

cussion of the meaning of each term. 
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point, after much trial and error, where it becomes possible to define 
the main lines to be followed in using the instrument for practical 
educational purposes. It might be added that the length of this hst 
period depends upon the amount of research that has been done and 
on the development of the science in general, because the various 
fields of human activity are all interrelated, and it is virtually impos- 
sible to speak of one in complete isolation from the others. W e  can 
say, for example, that it required a much longer time for the book to 
be pressed into service as an educational instrument than for the 
cinema to be so used, and that in turn it took longer for the latter to 
come into use than it has taken for television. Although each new 
technique has its element of originality, it benefits from the methods 
of study and experiment used with those that preceded it. 
Once the ground has been broken, another form of scientific 

research can be undertaken. It is not possible, for example, to study 
certain processes of perception or comprehension of an image on a 
screen if it does not come up to a certain standard of quality or if an 
educational film is shown to children at the wrong time. Before any 
experimental work can be done to analyse the various psychological 
reactions of children and study their comprehension difficulties, the 
necessary educational conditions must be carefully, though not 
rigidly, organized. If we consider psychological reactions to be 
largely conditioned by the situation in which they arise, we will 
attach great importance to the teaching situation, and we must strive 
to understand it thoroughly in order to interpret experimental data 
correctly. Hence it is necessary for an educational psychologist to 
be trained in both education and psychology, so that he can make 
an accurate analysis of the educational and psychological elements 
of the experiment. In our opinion, to isolate psychology from the 
educational situation is contrary to the general trend in the sciences 
concerned with man. 
Research undertaken along the two lines which we have just 

mentioned is usually complementary. Either it is assumed that the 
educational situation is constant, thus permitting the psychological 
phenomena arising from it to be studied, or else an attempt is made 
to vary the component elements of the educational situation in order 
to discover new uses for a particular technique or to devise instru- 
ments which will improve its effectiveness. Whichever approach is 
taken, the educational situation is unchanged at this stage, but our 
understanding of it has become more explicit, more analytical, and 
more sure. This deepening of our understanding makes our teaching 
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action more effective and reduces the danger of using a given 
technique too unscientifically. Once again we realize how necessary 
it is to consider these problems both from an educational and 
psychological point of view, as defined above. 

Research work of this nature should be undertaken in a spirit 
that is as scientific as possible, and we shall now define briefly what 
this attitude, to which we attribute primary importance, should be. 
As we have already attempted to show, there should be no opposi- 
tion between practical teaching and scientific research in education. 
The art of teaching has nothing to fear from science; on the contrary, 
it has everything to gain in the way of improved instruments and 
better conditions. 
The essential characteristic of the scientific approach is a desire to 

make tests using standards which have been sufficiently well worked 
out and established after long and often laborious analytical work. 
Hypotheses are suggested from direct observation, from the result of 
previous experiments, through the intuition of the person carrying 
out the research, or arise from the general situation. The scientific 
approach requires that these hypotheses then be subjected to as strict 
a verification as possible (cf. the necessary precautions referred to 
below), after establishing a precise experimental plan to be used in 
this verification, together with the technical methods, the qualitative 
and quantitative procedures of analysis, and the range within which 
an interpretation may be considered valid. Obviously perfection of 
this type towards which scientific research aspires is not always 
reached, and, depending upon the aim of the research and on the 
educational situation, we are apt to find any level of accuracy run- 
ning from simple observation to rigorous scientific experimentation, 
where every factor is accounted for and measured. In such work, 
every technique known to scientific research should be utilized, in- 
cluding observation, measurement, questionnaires, projection tests, 
and various other types of data collection and analysis. 

An examination of all the problems raised by the mass use of 
audio-visual techniques would require a work which would take us 
far beyond the limits of the present study. W e  have therefore some- 
what arbitrarily set up a double limitation which we shall now 
explain briefly. 
In this study, we have partly neglected radio and television, which 

pose a series of specific problems requiring separate treatment. 
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This does not mean that these branches will not be taken into con- 
sideration whenever the occasion arises. Conversely, results obtained 
from the study of visual or auditory perception can be applied 
directly to radio and television. It has not been our intention, how- 
ever, to cover all the problems linked with the reception of a series 
of outside broadcasts, the form in which they are presented and their 
duration, or the sociological phenomena involved. In point of fact, 
we have been concerned only with those audio-visual techniques 
which the educator may constantly have at his disposal in a class- 
room, or those devised or built by the teacher for his own purposes 
as a teacher. Obviously these limits are not as clearly defined as 
they might be, and many of our conclusions will prove valid for the 
whole field of audio-visual techniques. 
Moreover, in order to reduce our psychological considerations 

and not become involved in too many aspects of this science, another 
limitation has been imposed. This concerns the age of the subjects 
being tested. W e  have eliminated the study of the psychological 
problems of very young children (under seven years of age), as well 
as those which make their appearance at the time of adolescence 
(12-13 years). Obviously such a division is artificial from a psycho- 
logical point of view, but it keeps discussion from straying off into 
every possible aspect of psychology. W e  shall be obliged to refer to 
areas that we have eliminated, however, because it is impossible to 
have an exact understanding of certain psychological processes 
unless we understand them in their earlier and later phases. 

The present work is the result of lengthy studies in which the 
seminar held at the University of Caen from May 3rd to 12th, 1962, 
was one of the highlights. Without underestimating the r61e of the 
rapporteur, it is only fair to say that all the participants, in a spirit 
of goodwill and enthusiasm which merits recognition, have had a 
share in gathering the documentation, filling out the bibliography, 
and discussing the experiments and ideas under consideration. 
Certain portions of this work will reproduce almost verbatim all or 
part of the papers read or the oral contributions made. W e  shall give 
due credit wherever we can, but it is impossible to attribute every 
intelligent remark or every basic idea to the person responsible for 
it. Hence we propose to list the names of those who took part in the 
seminar. They are the co-authors of this work, and I wish to express 
to them m y  personal feelings of friendship and m y  gratitude for the 
assistance they have given me. They are: 
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G. E. R. Burroughs, Senior Lecturer in Education, University of 

G. Cohen-Seat, Director, Institute of Filmology, University of Paris. 
J. Gaudreau, Director, Laboratory of Experimental Psychology, 

H. de Jong, Division of Diffusion Techniques, Department of Mass 

W. Lam, Assistant Principal, Cantonal Gymnasium of La Chaux- 

M m e  L. Leboutet. Assistant Professor of Psychology, University of 

R. Lefranc, Director, Audio Visual Centre of Saint-Cloud, Saint- 

M m e  A. Leroy-Boussion, Research Director, CNRS, Faculty of 

A. Lestage, Chief, Division of Curricula and Methods, Department 

C. Malandain, Research Director, CREDIF, Saint-Cloud. 
E. Malmquist, Professor of Education, University of Linkoping. 
W. C. Meierhenry, Assistant Professor of Education (Visual-Aids), 

Professor Dr Emilio Mira y L6pez.l 
H. Philp, Director, International Institute of Child Study, Bangkok. 
M. Roothooft. producer and director of educational films (Belgium). 
Signora E. Tarroni, Assistant Professor of the Psychology of Com- 

1 Since deceased. 

Birmingham. 

University of Montreal. 

Communication, Unesco. 

de-Fonds, Neuchbtel. 

Caen. 

Cloud. 

Science, University of Aix-Marseille. 

of Education, Unesco. 

Department of Education, University of Nebraska. 

munications, Department of Education, University of Rome. 



CHAPTER 1 

SOME THOUGHTS ON SCIENTIFIC 
RESEARCH 

W e  do not intend, in this short chapter, to consider all the problems 
of scientific research in the social sciences; after summarizing the 
various forms which the activities of the research worker take, we 
shall merely point out and enumerate the main difficulties. The 
object of these few pages is to make the reader aware of the extra- 
ordinary complexity of the situations which we are about to examine, 
and induce the necessary caution in accepting or rejecting the ideas 
presented later. 
In the teaching situations we are examining here, the research 

methods used will be the same as in all the psycho-social and teach- 
ing sciences. Observation is present at all its levels and in all its 
forms: the observation of a child as he looks at a film, for example, 
observation in a highly schematic situation, simple observation, and 
observation aided by all the current technical devices for registering 
events. Here we might refer to the excellent example of the observa- 
tions made by Zazzo and his team of collaborators during the inter- 
national competition of films for children (232), or the example of 
M m e  A. Leroy-Boussion about which we shall speak later (133 et 
seq.).' 
Observation is often supplemented by an interview with the 

subjects of the test, with a view to making a fuller analysis of their 
reactions and behaviour. Thus, after showing a film, G. Mialaret 
and M. G. MBliks questioned some of the children and provided 
some material to help them in reconstituting the scene in which the 
action of the film took place. From this point onward research 
becomes rather a clinical interview, the bases for which were extra- 
ordinarily well established by J. Piaget (172). 
Whenever possible, this long and meticulous form of research is 

supplemented by some form of inquiry designed to assemble a large 
1The numbers in brackets refer to the bibliography at the end of this 

book. 
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amount of data more rapidly. For example, after projecting a film 
about the area of a parallelogram, Mialaret gave the pupils a ques- 
tionnaire; their replies to it indicated what they had or had not 
understood in the am. 
A comparison of the results obtained by similar groups of subjects 

opens up the way to experiment in which one varies one or more 
factors in a given situation. The number of types of experiment in an 
audio-visual teaching situation is very large, since different factors 
can be tried successively, and the elements of the experiment can be 
varied to an infinite degree. As we shall see later, the variation can 
come from three main sources-the audio-visual document, the way 
in which it is utilized, and the actual subjects. 
In the fist case, the document is changed and the consequences 

of the change studied-e.g., Cohen-Seat obtained new formula- 
tions of the different interpretations of spectators by prolong- 
ing by a few frames the look exchanged between two of the 
characters. 

The moment chosen for introducing an audio-visual document 
during an apprenticeship gives rise to a whole series of experiments 
of the second type. In teaching foreign languages with the help of a 
tape-recorder, should it be used before, during, or after class 
teaching? When is it most effectively used? 
The third type of experiment is obtained by taking subjects falling 

into different categories. Professor Heuyer gives the following 
example: 

Using material supplied to us by a child psychiatry clinic, we 
studied the reactions of maladjusted children--i.e., children or 
adolescents in whom emotional disturbance led to troubles of 
behaviour or conduct in the family, school, apprenticeship centre, 
and, in general, in the social groups the children frequented. In 
given situations, and as compared with those of normal subjects, 
clear and often heightened reactions can be obtained from an 
audience of maladjusted children. They differ from mental 
patients in being able to follow a show and find something of 
interest in it. But because of their emotional disturbance they are 
spectators whose lively reactions are easier to grasp than those of 
subjects who are balanced and observe social restraints. (106) 

Research techniques are thus as varied in the psychology of the 
use of audio-visual aids as anywhere else. The research worker does 
not hesitate to go from the individual to the group, from the normal 
subject to the abnormal, taking in the maladjusted on the way, from 



16 Some Thoughts on Scientific Research 

the most simple observation to experiment involving the most 
elaborate scientific techniques. 

Although it is easy to describe this research in broad outline, in 
practice there are certain difficulties which we must not fail to 
mention. If only what is measurable is scientific, the limits of 
scientific research in audio-visual matters would be very narrow. It 
is easy to think up experiments. but what are we going to measure? 
It is often difficult to evaluate the effect of a record or of a 6lm on a 
subject, and it is not easy to see how the research worker is going to 
measure the effect. The emotional or intellectual impact can be con- 
siderable, and a film may have decisive consequences on the conduct 
and on the subsequent behaviour pattern of a subject without it 
being in any way easy to submit these consequences to an elaborate 
scientific analysis. In the various matters explored we must not 
expect to 6nd the mathematical wealth which scientific research 
provides elsewhere; here again we encounter the difficulties which 
have hindered the development of certain aspects of experimental 
education. 
What effects are we interested in? W e  know that the act of teach- 

ing has short- and long-term consequences, and that audio-visual 
techniques are simply one aspect of it. The introduction of sound 
illustrations in history lessons has repercussions which occur at very 
dieerent levels; at what moment should the effect of these sound 
illustrations be studied, and possibly measured-immediately after 
the experiment, the following day, several days later, or even still 
later? Will certain effects which at first glance seem positive or 
negative still appear positive or negative a little while later? It 
would be very easy to find examples of results which seem excelIent 
at a given moment but whose ineffectiveness we can only deplore 
later; on the other hand, the seed which is sown gives its fruits only 
afterwards, and the fertility of certain acquisitions which appear 
insignificant at the beginning may not appear to be considerable 
until months later. In certain cases, it might well seem that the 
investigation should be made precisely when the psychological pro- 
cesses begin to take shape-i.e., during the actual audio-visual 
teaching situation. Several research workers have successfully 
observed one or more subjects during a film projection, even record- 
ing their reactions at the actual time of occurrence. Thanks to a very 
simple recording arrangement, it has been possible to observe the 
emotional reactions of certain subjects quite precisely, to record 
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variations in their psycho-galvanic activity and even in their electro- 
encephalographs during the projection of certain films (108); infra- 
red photography at predetermined times has made it possible to 
analyse accurately the expressions on children’s faces and to 
embark upon the study of a large number of physiological, psycho- 
logical, and social effects. 
It is at the moment difficult to separate the direct from the indirect 

effects in the new teaching situation created by using audio-visual 
techniques. In certain cases, it is the direct acquisitions which are 
the most important (the effect of a film about geography, for 
example), and the checks are easy to make. In other cases, however, 
audio-visual techniques play the rBle of a catalyst; they prepare the 
way for acquiring something else, help to develop an aptitude which 
will be used later in an apprenticeship, and prepare favourable 
ground for a new acquisition. It is always difficult to make a fair 
estimate of the motivation thus introduced into the educational 
process. 
Similarly, going back to the distinctions of classical psychology, it 

is evident that in certain cases the effectiveness of audio-visual 
techniques can be appreciated in terms of intelligence, logic, and 
‘clear and distinct’ acquisitions; in many other cases, however, it is 
the affective zones, the emotions and feelings, whxh have been 
touched and transformed. Moreover, we know perfectly well that 
it is in fact the whole personality of the subject which has been 
subjected to the effect the educator wanted, and even if this effect is 
more clearly visible in one respect than in another, it nevertheless 
sensitizes other areas of the psyche. 
In actually evaluating the results, the problem can be put other- 

wise by making a distinction between conscious and unconscious 
effects. When a questionnaire is used after a film, part of the 
conscious effects of the film are studied, since the subject relates the 
question asked of him clearly to the content of the documents he 
has been given, and the effects are then easy to determine. All the 
action which takes place at a level below the level of consciousness 
remains, however, and its effect on subsequent conduct will be no 
less. W e  know now that our actions are not determined only by 
clear and rational motives and that our behaviour is the result of 
many influences amongst which the unconscious variables are not 
the least. 
It must be added that, too often also, it is considered enough to 

study the individual effects of teaching techniques. These effects are 
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the easiest to observe and measure, but we should not neglect 
the social effects seen as interpersonal effects or group effects. 
It should be mentioned here that methods of evaluating such 
effects have not been greatly used and consequently are not highly 
developed. 
W e  have referred to the difficulties met with assuming that every 

use of audio-visual techniques was pedagogically valid without 
raising the question whether it was legitimate to make this assump- 
tion. Scientific research sometimes comes up against a barrier which 
we must consider as unsurmountable. In teaching-and we must 
regard audio-visual techniques simply as an aspect of teaching- 
every experiment represents an action, and we have no right to act if 
our action presents the slightest danger to the subjects affected by it. 
The research worker is also limited in what he can do by his r81e of 
educator, and no research should be undertaken unless it has the 
approval of the teacher. Children are not guinea-pigs, and we are 
not entitled to disturb them profoundly-and for long periods- 
possibly to the point of inducing traumatism. 
This is one of the special difficulties of educational research, and 

the effectiveness of certain audio-visual techniques is all the more 
reason to stress it. Thus the research worker should sometimes stop 
his scientific inquiry, and content himself with unsystematically 
collected data in verifying certain hypotheses where a more com- 
plicated check would involve procedures injurious to those co- 
operating with him. 

It is not enough to obtain qualitative and quantitative results. The 
aim of scientific research is not to obtain figures for their own sake. 
The main point is the interpretation of the results with a view to 
either confirming or rejecting the hypotheses submitted for verifica- 
tion. In certain situations, it is possible to use concepts already 
elaborated in psychology, sociology, and education and apply them 
to the new teaching situation brought about by the use of audio- 
visual techniques. A kind of pre-prepared grid is applied, and the 
educational, psychological, and social processes are then studied 
through this conceptual apparatus. This has its advantages, but it 
also involves certain risks. The concepts used to understand and 
explain these situations (and their consequences) are filtered through 
philosophical criticism, and known as a result of the use to which 
they have already been put; they thus give to the research worker a 
feeling of security, and to the educated person the impression that 
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he understands and is able to keep up with scientific development. 
But thereby we run the danger of allowing new, original, and specific 
effects, not revealed when the conventional, conceptual framework 
is used, to escape unnoticed. That is why, in certain circumstances, 
the research worker is led to put forward new ideas and use new 
concepts with a view to interpreting more correctly and more com- 
pletely the experimental results obtained. This gives rise to a new 
language which sometimes seems rather esoteric to the layman. It 
must be emphasized, however, that there is no question here of a 
childish desire simply to play about with words or with new ideas; 
the point at issue is a real, scientific need. The use of audio-visual 
techniques transforms classic teaching situations and gives rise to 
new effects which it is sometimes impossible to describe, analyse, or 
explain in current scientific language; where the effects are so new 
and specific we should not be surprised to find new ideas being used 
to explain the results obtained. 
W e  are led, consequently, to acknowledge the existence of a 

subtle dialectic in which certain old ideas take on new life, become 
richer in understanding and scope, but in which it is impossible to 
avoid the introduction of new ideas in obtaining a coherent inter- 
pretation of the phenomena. The interpretation should thus call 
upon all aspects of human behaviour and take advantage of all the 
achievements of modern science. Because at one time there were 
those who, adhering to an outmoded system, tried mistakenly to find 
a single explanation for psychological phenomena on physical- 
physiological grounds, modem scientists, under the influence of 
Pavlov and his school, do not thereby hesitate to devote very con- 
siderable attention to the physiological components of behaviour. An 
attempt at such interpretation by L. V. Zankov will be found below 
in the working document supplied to participants at the symposium 
(224). Elsewhere, historical, geographical, sociological components 
may take precedence and be central to the interpretation. The sur- 
rounding geographical, economic, and political conditions affect all 
educational situations which are certainly not unaffected by the 
social context in which they occur. The research worker must take 
all these factors into account when he comes to interpret his results. 
The child living in an environment in which the visual image is a 
commonplace, where the cinema is part of the familiar, everyday 
world of all, or where the television screen is seen in numerous 
households, is in a completely different situation from a child to 
whom a cinema show is an exceptional event with a much greater 
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impact than the other daily happenings.l The standard of living must 
also be taken into consideration because the difference between 
what the spectator knows and what is presented to him creates 
problems. In general, present-day scientific study of the educational 
and psychological aspects of using audio-visual aids cannot be com- 
pletely carried out without taking into account results obtained 
under widely differing conditions. An interpretation which hopes to 
be comprehensive must be based on international documents, as 
only comparative studies will place in proper relief the original and 
specific features of each situation studied. 
This kind of scientific study demands an education that is many- 

sided on the part of the research worker, and close collaboration 
between the different disciplines. If it is impossible to be a specialist 
in everything, we may say with P. Langevin that “culture is that 
which lays the individual open to the specialization of others”. When 
the research is very advanced, the scientist can no longer be con- 
ceived of as a man of one discipline only. The age of narrow 
specialization (which was easy for the philosophers to caricature) 
is now outmoded. All that we have said above goes to show that, in 
the matters we are here concerned with, the research worker must be 
as competent in education, psychology, and physiology as he is in 
sociology and filmology, the latter taken in the widest sense of the 
word. Hence the necessity for teamwork if research is to be carried 
out in depth; collaboration between well-educated experts is vital to 
modem scientific activity. The recognition of the complexity of 
phenomena, the revelation of a determinism which is di€Ecult to 
fit into a simple logical framework, the recognition of the extremely 
large-not to say infinite-number of variables that operate in 
apparently the most simple situation-all these mean that the 
present-day laboratory can no longer be the domain of a single man; 
it must be the meeting-place for all those whose disciplines con- 
tribute to the discovery of scientific truth. 
W e  may complete what has been said above by emphasizing that, 

with audio-visual techniques as they are at present, no interpreta- 
tion can be definitive. This is true for several reasons. In the first 
place, technology is developing very rapidly; for example, ‘still’ 
projection (either by projector or episcope) is no longer what it was 
in 1940. Moreover, improvements in instruments and techniques for 

1 One of the experts at this symposium pointed out that 250,000,000 people 
in Asia had never seen a film or had the experience of a radio or television 
broadcast. 
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reproducing or preparing documents are transf oming quahtatively 
the conditions under which our research is carried out; some diffi- 
culties disappear, other problems arise, and further research becomes 
necessary. 
Again, the psychological conditions in which audio-visual situa- 

tions and the subjects interact are constantly changing. Taking a 
spectator who is attending a fdmshow for the first time, we can, by 
simplifying matters, imagine that his reaction-i.e., the way he will 
feel and understand-will depend upon his psycho-biological 
equipment, which is in turn the result of hereditary influences, 
education, and the experiences and situations which have affected 
him. Attendance at a filmshow gives rise to two forms of activity at 
different levels and degrees of importance. W e  receive messages 
which become part of our existing personality, but these messages 
are not without their effects in turn on the very form of our own 
thought. This process may be slow and scarcely detectible in the 
adult, but it may be spectacular in young children and may explain 
why, very often, the adult has the impression of being left standing 
by someone who still seems to him a mere infant. 
There are two different sets of problems, arising from the constant 

development of the research worker’s own thought, and from the 
processes of adaptation of the subjects to technological develop- 
ments. More than anywhere else, we must beware here of com- 
parisons with what we knew twenty years ago, because practically 
every element of the two situations thus separated in time is dif- 
ferent; and, as for the experimental variables, the research worker 
must always remember the factors which enable him to evaluate the 
level of audio-visual absorption his subject has already undergone. 
The above observations on methods, difficulties, and some of the 

major problems of scientific research in the educational psychology 
of audio-visual techniques will help to make the reader familiar 
with some of the leading ideas which will serve as basic laws 
throughout this inquiry. They might be listed as follows: 

1. Contact should be maintained between scientific research 
and its application in the teaching situation. 

2. In view of the complexity of all educational situations, 
prudence should always be exercised when it comes to 
interpreting results and giving advice to users; what is 
valid and excellent for certain subjects can be disastrous 
for those in another environment. 
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3. The problems involved in the educational and psychological 
aspects of audio-visual techniques are, by and large, so 
complex that very often research by teams is an essential 
prerequisite of success. 



CHAPTER 2 

BASIC PHENOMENA OF PERCEPTION 

I. GENERAL 

Not all the problems of perception will be mentioned here, but 
fundamental data will be recalled, after which the data relevant to 
audio-visual research and its application will be examined so as to 
provide a basis for later discussion. After summarizing general 
views on the psychology of perception we will discuss their impor- 
tance in situations in which audio-visual techniques are utilized, and 
then deal more particularly with visual perception, auditory percep- 
tion, and the interactions between the two. In this last part, we shall 
introduce the results of psycho-physiological findings. 
The problems of perception have been arbitrarily separated from 

problems relating to motivation and comprehension, which will be 
dealt with separately in Chapter 3. Demarcation between the two 
is difficult, and the reader is asked to pardon this separation, which 
is valid only as a rough approximation. 
Three main elements of perception must always be considered 

and studied simultaneously-environment, the object of perception, 
and the subject which perceives. It will be necessary to examine the 
three aspects successively, but it must be made clear from the outset 
that there are various fundamental interactions between them. 
Environment is not an empty framework serving merely as a point 
of reference. It affects both object and subject, and the perceptible 
features of the first and the perceptive possibilities of the second 
often depend immediately upon it. 
I€ perception is to be examined correctly, the term ‘environment’ 

must be taken in as wide a sense as possible, firstly because certain 
phenomena of transmission are dependent upon it from the ‘geo- 
graphical’ or ‘topographical’ angle. In certain halls, the same 
sound stimulus is reproduced several times, whereas the ideal con- 
cert hall is one in which the sounds emitted by the instruments of 
the orchestra are transmitted to the entire audience with a minimum 
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of distortion. In certain cases, points can be found where the sound 
intensity is non-existent despite the fairly large intensity of the 
sound stimulus. Accordingly, the perceptible message undergoes 
deformation from the outset, a weakening or reinforcement, and this 
means that the correlation between the basic physical characteris- 
tics of the stimulus and the psychological features of that which is 
perceived is never perfect. W e  shall revert to this important point, 
but it can be stated here that these properties are known and cur- 
rently made use of in all radio sound effects-for example, to trans- 
form sound messages and give them the relief, colour, or richness 
which the situation demands. 
This topographical aspect is, however, the simplest and is a mere 

introduction to other more complex and little-known problems. The 
environment is characterized not only by its extent and form but 
also by its physical and chemical structure, sometimes by its bio- 
logical richness, and, in certain cases, by its history. When an object 
is seen by a subject, it can be said that the object sends back light 
received from the environment, and the form and colour perceived 
depend directly upon the physical characteristics of the environment 
in which the object is situated. A woman will not choose a length 
of cloth seen under just any light; she will insist on seeing it in day- 
light. The quality of advertisements or visual illusions is obtained 
by acting upon the environment in order to transform the perceptible 
features of objects; the same scene, lit successively by different 
coloured lighting, can represent an interior scene from the seven- 
teenth, eighteenth, or twentieth century. The object itself is not 
changed, but the conditions of the environment have made cer- 
tain parts appear or disappear and have given special aspects to 
others. 
The same could be said about the relation of sound messages to the 

chemical composition of the elastic medium in which they are trans- 
mitted or the gaseous pressure whose effect on the speed of pro- 
pagation cannot be neglected. This shows at the same time that the 
features of the environment which transform the message by 
creating certain special conditions of transmission operate on both 
object and subject. W e  shall see more of this in a moment. 
The perception of an object by a subject is an extremely complex 

phenomenon, and we are far from sure whether a mental picture 
should be considered a copy, a reproduction, or an exact replica of 
the reality. The easiest way of getting at the problems which interest 
us would appear to be by investigating the way in which the 
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messages perceived are propagated. A sketch will eliminate the need 
for lengthy commentary and simplify the explanation. 
The process of perception in time can be broken down by con- 

sidering four or five different elements: 

Message b 

FIG. 1. THE PROCESS OF PERCEPTION 
1. Extra-sensory perception. 
1'. Action on the specific elements. 
2. Transmission of a nerve impulse. 

3. Cortical reception. 
4. Perception. 

Here again, of course, the breakdown can serve only for purposes of 
explanation, since the interaction of the different segments on one 
another and the relation of each with the personality as a whole are 
constant and constitute the fundamental psycho-physiological 
process. 
Messages from the external world are captured by our sense 

organs. This is a simple statement, but it calls for considerable com- 
ment. It must be noted at once that we do not receive all the mes- 
sages which are emitted by the external world, and we capture part 
only of the messages our sense organs can take. The number of 
stimuli produced or transmitted by the environment is very large, 
and human sense organs reveal to us only a very small part. 
Animals or objects such as a radio or television set, for example, 
can receive and utilize messages which are insensible to us. It can 
be said without hesitation that even where the sense activity does 
operate, the receiving band is relatively narrow and the receiving 
organ is not always very sensitive. A dog, €or example, is sensitive 
to supersonics, and, after training, can be made to react to a 
whistle which is inaudible to man; a photographic plate is sensitive 
to ultra-violet rays which we do not perceive. With A. Carrel, we 
can imagine the idea we would have of the world if our sense organs 
had other qualities: 

If, for example, the retina registered very long-wave infra-red 
rays, nature would appear to us quite different. Because of 
changes in temperature, the colour of water, rocks, and trees 
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would vary with the seasons. Clear July days, when the slightest 
details of the countryside stand out against dark shadows, would 
be darkened by a reddish fog; the heat rays, having become 
visible, would search out every object. During the cold of winter, 
the atmosphere would become clearer and the contours of things 
more precise. Man’s appearance would be greatly changed. His 
profile would be imprecise, a red cloud escaping from the nostrils 
and the mouth masking the face. After violent exercise the volume 
of the body would increase because the heat given off would 
surround it with a larger aura. The outside world, too, would 
change, although in a different way, if the retina became sensitive 
to ultra-violet rays, the skin to light rays, or simply if the sensi- 
tivity of each of our sense organs were to increase to a con- 
siderable degree. (42, p. 77) 
The very form of the outer ear, the muscular anatomy of the eye- 

ball. are such that the messages received are a small part only of 
what is transmitted from the environment. Taking the sense organs 
as being in what is considered good condition for ordinary mortals, 
it can easily be seen that any defects-or greater perfection-will 
modify the initial conditions of the process of perception. 
A series of physico-physio-psychological phenomena must now 

be referred to. Speaking first of pre-perceptive reaction, a lint reflex 
adaptation comes into operation as soon as a sense organ captures 
a message from outside; a beam of light falling on part of the retina 
will immediately provoke a modification of the position of the eye- 
balls so that the foveal region will be excited to the maximum. There 
is no need here to recall the partial reflex accommodation 
represented by contraction of the crystalline lens; by a series of 
automatic adjustments, equilibrium is established in such a way that 
the quantity of energy received is compatible with the structure and 
the functioning of the senses. It must not be believed that this auto- 
matic operation, under the influence of the major reflexes, represents 
only a minor mechanical aspect of our nervous activity; all modern 
works on physiology emphasize the unity of the nervous system, and 
it is now impossible to conceive the most elementary reflex as being 
completely independent of the personality as a whole. This will be 
worth remembering when these general ideas come to be applied to 
the audio-visual situation. 
The message in its entry to and penetration of the sensory system 

undergoes modification before becoming what might properly be 
called an excitation. Refraction and distortion of the light beams 
take place in the eyes before these beams reach the retina. The most 
harmonious melody acts upon the eardrum, sets the chain of ossicles 
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in motion, and is transformed into a series of variations of pressure 
transmitted by the cochlea. A person’s individual characteristics 
give these processes the mark of the whole personality, which is 
both the cause and the effect of these physiological aspects. 
This first stage is prolonged by a second which, in the sketch 

above, is associated with the preceding one and is fundamental be- 
cause it is the excitation proper. Specific sense cells transform the 
energy received into a nerve impulse which is sent towards the 
higher nervous centres. Here the processes vary with the sense organ, 
and there is not much point, so far as our purposes are concerned, in 
considering them further. Briefly, a chemical effect takes place at 
the retina, and retinal decomposition corresponds to the transforma- 
tion of light energy into electric energy; in the Corti cells of the inner 
ear, a lengthening gives rise to a nerve impulse which is transmitted 
by the auditory nerve. Here it is possible to speak of sensory 
specificity because the transformation phenomena occur only in the 
presence of the corresponding form of energy which activates the 
specialized cells. W e  are thus far from the naive belief that reality is 
transmitted in the form of images directly received by the brain; at 
this level, homogeneity between the object and the nerve impulse 
which sets out towards the upper centres no longer exists. 
The second stage is transmission which mainly interests the 

physiologist but to which the psychologist is not wholly indifferent. 
In accordance with the general laws of neural physiology, the nerve 
impulses are transmitted, pass through a series of relays, and are 
guided by mechanisms which we are only just beginning to discover 
and understand. (See, in particular, the works of Dell (1952) and 
Magoun (1954) on reticular structure.) It would be easy, by going 
into details on this point, to find again all the complex relations of 
these phenomena of transmission with personality as a whole and 
with the general influence of the situation in which the perceiving 
subject finds himself. Here we need refer only to the importance of 
the thalamic relays which the work of Delay and his school have 
revealed. It is known that the diencaphalic region can be considered 
as the affective brain of the organism, and that it is here that the 
distinction made by Head between protopathic sensitivity and epi- 
critic sensitivity can be taken up. At the level of the thalamus, the 
affective constituents of the transmitted nervous message appear, 
while a last neuron brings to the cortex the nerve impulse which 
provokes the cortical phenomenon, the point of departure for per- 
ception proper. 
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Here reference must be made in the case of the third stage to the 

various investigations which, starting from the naive theories of Gall 
regarding cerebral localizations and taking in Gestalt theories on 
the way, led to the modem concepts. In brief, it is known that the 
main nerve systems terminate in areas which are well delineated, 
and that the arrival of nerve impulses brings about clearly traceable 
electrical and chemical phenomena in areas where the nerve fibre in 
question flourishes. These nerve impulses can also be measured in 
other parts of the brain. Here again we find a form of equilibrium 
resulting from the innumerable series of nerve impulses which the 
cerebral hemispheres constantly receive. To prepare the way for 
later discussions, it may also be added that each object is not the 
originator of a single form of message and that the body as a whole 
simultaneously captures even in what is a very precise situation a 
complex of visual, auditive, olfactory, and tactile stimuli. Listening 
to an organ in a church, we receive visual messages, hear music, have 
our whole bodies physically shaken by powerful air vibrations 
(which in the case of particularly powerful organs can even lead to 
the collapse of the building), and can breathe in the characteristic 
odour of incense. Taking a slightly caricatured view of ourselves, 
we can then imagine the cerebral cortex as the scene of a complicated 
ballet of nerve impulses constantly criss-crossing and subtle chemical 
reactions functioning at neuron level--i.e., the level of the infinitely 
small. 
The perceptive state proper is arrived at through the interpretation 

of these physio-chemical messages. The variation of the cerebral 
potential gives rise to an original phenomenon the conditions of 
which are physiological, but the manifestations of which are matters 
of psychology. It is difficult to discuss in a few lines the foregoing 
statement which is supported by the work of Pavlov on the first and 
second systems of signals, but we shall try, in as simple a way as 
possible, to justify it. 
H o w  does a human being succeed in this extraordinary interpreta- 

tion of nervous messages and arrive at the precise perception which 
he often, and with reason, takes pride in? In trying to answer that 
question we must not hesitate to investigate the genesis of the actual 
process. It is reasonable to assume that a baby’s impressions are 
rather ill-defined, limited to what is felt to be agreeable or dis- 
agreeable. By a series of extraordinarily subtle conditionings, re- 
lations are formed between the different situations in which the child 
h d s  itself and the impressions it feels. By the operation of 
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generalization and differential inhibition, this conditioning applies 
to nuances ever more slight, and this process, which develops at the 
level of the first system of signals, becomes still more comprehensive 
at the time when language is acquired, and ends up, in the adult, as 
a sensitivity of extraordinary precision. 
By regarding the question in this manner, it is possible to explain 

coherently a number of psychological facts which are important for 
this study. One of these concerns the impossibility of separating the 
perceptive phenomenon from the whole of the subject’s personality 
-i.e., what he is and what he has been. As was stated above, the 
interpretation given to nervous messages received is gained from the 
specific situations the subject has experienced, and the conditioning 
which then operates bears-sometimes for a long period-the 
imprint of the moment and of its effect on the subject. Hence, as all 
who use projective tests in a psychological clinic will know, subjects 
will react very differently to the same external data: two subjects 
will see somewhat different things in the same image, and the final 
interpretations given may even be contradictory. This is why, on 
the basis of stories thought up by subjects in the presence of images 
(those of TAT, for example), psychologists can succeed in analysing 
deep-rooted elements in the psyche of a subject. This will also 
explain, to take the example often quoted in manuals of psychology, 
why, looking at the same countryside, the poet, the farmer, the 
engineer, the tourist, see quite different aspects, what is important 
for one being insignificant for another. Similarly, the discussions 
following the showing of a film in a film club indicate that the same 
thing happens in regard to the comprehension of a film. 
The relations between perception and personality can be con- 

sidered in another perspective which also shows the unity of the 
phenomenon. W e  have distinguished several elements in the pro- 
pagation of messages and constantly emphasized that, even in the 
case of reflex reactions, the process depended upon the working of 
the whole nervous system. Acquired habits are both physiological 
and psychological, and our whole body is involved in the way 
in which we have learned to receive and interpret messages. 
In other words, body constituents have entered into the process 
and play a rBle in reaching the final equilibrium. The r61e 
played by the tonic function in perception can be shown, for 
example, by the following experiment. A vertical luminous ray is 
projected before a subject sitting in darkness. T o  him it seems 
immobile. If methyl chloride is applied behind one of his ears, 
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suddenly cooling the area and so acting unilaterally on the semi- 
circular channels (which are themselves in relation with the tonus 
centres), he will see the vertical line move parallel to itself although 
the actual distance between the subject and the object has not 
varied. This very simple experiment shows both the sensitivity of 
the psycho-physiological adjustments and the very different 
variables which come into play in the determination of the perceptive 
act. 
This complexity does not deprive perception of the unity which 

results from an integration of all the messages recorded. It can be 
confidently said that there is no such thing as pure perception if we 
split up the perceptible world according to our different senses. 
Visual perception is always influenced by auditory, olfactory, and 
tactile impressions. The interpretation of visual data will vary 
according to the music which accompanies it, and hence be dif- 
ferently perceived. The separation of the visual from the auditory is 
the result of theoretical, verbal analysis, contrary to reality. A 
simple experiment will suffice to show the actual interactions. On a 
turning disc on which one or more spirals have been drawn it is 
possible, through a slit made in a piece of cardboard covering the 
whole arrangement, to give the impression that two particles move, 
approach each other, meet, and separate. Shown without comment 
to a group who were asked to say what they saw at the moment the 
two particles met, the experiment led to replies which were more or 
less evenly divided between two answers: balls which cross each 
other, and balls which meet and rebound. If either a whistle or a 
‘boom’ is made when the particles are approaching each other, 
most of the subjects immediately see the balls cross with the 
whistle or rebound one upon the other when accompanied by the 
‘boom’. Visual perception was thus modified by the auditory 
message. This is very important in studying the effects of the film, 
for example, and, without anticipating later chapters, we can say it 
is well known that very different perceptions of the same thing can 
be obtained experimentally. If in several film sequences having dif- 
ferent emotional overtones the same close-up of a face is introduced, 
this is seen by the same subjects, once as expressing sadness, another 
time as expressing joy, another as expressing an emotional state 
related to the situation in which the character is placed. 
This same phenomenon could have been presented from the angle 

of a choice made by the subject, emphasizing that his perception of 
a situation reflected his personal preoccupations. that he was not 
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moved by certain important elements, and saw and understood only 
what his own personality extracted from the whole. This can be 
easily understood in the general framework given above, and it can 
also be easily understood how his previous habits, the situations he 
has known and experienced (above all, if they have been traumatic), 
seem to us to make an unconscious choice which is only the external 
aspect of the cortical interpretative process. The same applies, 
mutatis mutandis, to the social experience of the subjects, and we 
are not surprised when it is not the same elements of a picture or of a 
film which strike audiences situated in different parts of the world. 
The aim of all that has been said above is to attempt to clarify and 

sharpen ideas about perception and to show that a scientific concept 
of it will take a large number of phenomena into account and give a 
coherent general interpretation of observations which sometimes are 
apparently contradictory. Not all of the problems of perception have 
been referred to, but the general framework given is large enough to 
take in the specific problems raised by audio-visual techniques. 

11. SOME DIRECT APPLICATIONS TO 
AUDIO-VISUAL SITUATIONS 

W e  do not propose to repeat one by one the items of the preceding 
section, but rather to consider a few specific problems which are 
part of the general situation brought about by the use of audio-visual 
techniques. For the sake of clarity we shall divide this section into 
three sub-headings: 

A. The situation. 
B. The audio-visual message. 
C. The individual. 

A. THE SITUATION 

Although it may seem somewhat paradoxical at first glance, one of 
the first characteristics of what we call the audio-visual situation is 
the disequilibrium and deformation of the structure of the audio- 
visual elements of the environment and the existence of the 
phenomenon of focusing. Let us clarify these points. The proper 
reception of a radio broadcast or the hearing of a recording, and the 
projection of slides or of a film, require special environmental con- 
ditions. In the first case, the intensity of any sound other than that 
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coming from the loudspeaker must be reduced to the lowest possible 
level; the same is true in the second case of the intensity of light. In 
both cases there is present a phenomenon of focusing-that is, a 
particular concentration of the spectator’s attention on the source of 
the messages. It should be noted that this focusing is of a different 
nature from that of voluntary attention in a normal situation. In 
the latter case the attention, as it were, originates with the individual 
and is directed towards the object (as it is, for example, with adults 
who go to the cinema by choice). In the audio-visual situation, the 
attention aroused is a response to the commanding nature of the 
message source; the force of this command will be proportional to 
the difference between the stimulus intensity of the message and that 
of the rest of the room, and attention is likely to be correspondingly 
intense. T w o  consequences of this should be noted: certain authors 
have not hesitated to compare this situation, in which attention is 
strongly focused, to a prehypnotic situation such as that induced by 
psychiatrists at the end of the last century; this has been used to 
explain in part the effect of the cinema on spectators. The same 
problem appears from another angle to have a second consequence: 
certain authors have spoken of the subject’s being asleep to all that 
was not part of the message he was listening to or watching. Dif- 
ferences of intensity, either visual or auditory, foster this state of 
indifference to all that does not constitute the main field of per- 
ception, and it is frequently observed that an attentive spectator 
at the cinema pays no attention to his immediate neighbours, 
whereas this indifference is less often observed at the theatre (for 
which there are also other reasons which we shall not enter into 
here). 
Here we again come upon the experimental results pointed out 

long ago by Pavlov and now being used in deep-sleep therapy. 
Pavlov had observed that when he eliminated experimentally all 
sources of external stimulation from a dog the animal fell asleep. 
Similar situations are produced in the present-day techniques of 
sleep psycho-therapy, with the addition of a weak periodic stimulus 
and the use of certain chemical substances. 
A change in the balance of stimuli has another psychological effect 

which is important in the study of the psychology of audio-visual 
situations. The reduction in the intensity of messages received within 
a given sensory area increases the meaningfulness of the messages 
received in other sensory fields. This is easily explained by referring 
to the general outline of perception given above. A concert is heard 
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better in relative darkness than in a lighted concert hall; familiar 
noises which would go unnoticed during the day are perceived more 
clearly at night. Speaking more scientifically, it is well known that 
the elimination of visual messages alters the electro-encephalogram 
pattern in which alpha waves disappear and beta waves are 
strengthened when the retina is stimulated. The stronger impres- 
sion of stimuli resulting from the general disequilibrium of messages 
received from the outside is the cause of many phenomena of panic 
in a dark hall; as soon as a serious incident has occurred in a cinema, 
the first thing to do is to turn on the lights in order to reduce the col- 
lective effects which may arise and lead to a real catastrophe. In the 
most childish plays, such as horror shows, darkness is always a 
terrifying element because of the feeling of insecurity which it 
produces. 
Darkness, however, does not only produce effects which are apt 

to be dangerous; we must also consider its positive features. To 
refer again to what was said above, it may be pointed out fust of all 
that to the extent to which it is conducive to a relatively intense 
attention, visual or auditory focusing is favourable to good per- 
ception and coders on the messages emitted a power of penetration 
which considerably increases their effectiveness. This explains in 
part the precision and number of memory impressions retained by 
young spectators who watch cinema programmes closely. It can even 
be observed sometimes that reception may be intense enough to 
produce a real identification of the spectators with the movement 
shown on the screen, and the individual has the impression of being 
in the car where the camera is, or in the wagon which is racing down 
the railroad tracks winding around the side of a mountain. Certain 
Cinerama films produce spectacular results, judging from the num- 
ber of spectators who are made ill by them (cf. also Cinemascope 
films). 
Darkness operates in another way by freeing the individual from 

certain social constraints which oblige him to play a r61e, thus per- 
mitting him to take a more active part in the situation. When epi- 
scopes and slide projectors were first used in developing countries 
it was very difficult, if not impossible, to arouse discussions in full 
daylight within a small group concerned with a given subject (agri- 
cultural methods, family or social problems, for example); each 
person remained silent because he realized that he was being 
observed by the others, and fear of making a mistake or of proving 
ridiculous produced a general silence. When the discussion grew 
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out of the projected pictures tongues began to wag more readily, 
and many persons took part in the discussion in the dark; the 
individual no longer had the impression of being judged, observed, 
or recognized as he did in full day1ight.l 
This result caused us to wonder how children reacted in the dark 

to a fixed or animated projection (152); other authors have com- 
pared the number of individual or social reactions during a 6lm 
projection (232). 
What we should like to stress here is the basic consequence of the 

situation of darkness which we have called the “liberation of 
individual mimicry” (152). In a lighted situation the child-or, for 
that matter, the adult-must consciously or unconsciously control 
the expression of his emotions. Without entering into the great 
psycho-philosophical discussions about the relationship between 
the emotions and their external manifestations (W. James, Sartre, 
etc.), we may simply say that it is certain that there are interactions 
between the internal and the external aspects of the process. The 
child to whom a story is being told must at one and the same time 
listen to it, feel an emotion which may be violent if it is a fairy- 
tale, for example, and control the external manifestations of his 
emotion (laughter and especially tears) for reasons of social disci- 
pline or personal dignity before his friends. W e  must not forget that, 
as the social psychologists remind us, we are constantly playing 
a rBle before other people and that the presence of other people 
deprives us in a large measure of our spontaneity. The situation is 
different when the same process takes place in darkness because the 
control of emotional display is reduced and the child may laugh, 
weep, or manifest his worry or fear more freely. W e  believe that the 
relative liberation of emotional expression affects the process itself 
and that the intensity of the emotion felt must be greater because 
the entire phenomenon has not been subject to this restraint. These 
few remarks would require lengthy discussion as well as serious 
experimental verification, but they show us that the conditions of 
perception (let us not forget that all messages perceived are relayed 
by the thalamus-that is, by one of the nervous centres of the 
affective life) may cause important changes, and thus we cannot 
consider the intellectual aspect of perception without taking into 
account all of the elements which go to make it up. 

1 Taken from A. Terrisse: “Combating illiteracy in a French West African 
project” (Fundamental and Adult Education, vol. 4, no. 4, p. 37, 1952, 
Unesco). 
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Many problems, however, still require clarification. As Wallon 

It is much darker in the cinema than in the theatre, and the 
psychological effect of darkness on man as well as on animals is 
well known. O n  the other hand, spectators are much less inclined 
to talk than at the theatre, where, however, it is the actors’ words 
which are essential. These differences in behaviour obviously have 
their significance. It would be necessary to make a comparative 
study of the cinema and other theatrical forms to determine the 
basic mechanisms of the influence of darkness. 
W e  should not like to leave these general remarks on the audio- 

visual situation without calling the reader’s attention to another 
fact which must be taken into consideration if we wish to give a 
complete explanation both of the effectiveness of the cinema and the 
contagiousness of emotions in a cinema audience. As a first approxi- 
mation, we may say that in a room where there is a screen, focusing 
of attention implies (and we shall not analyse here in detail whether 
it is a question of cause or effect) a similar physical posture on the 
part of all present. A precise anatomical description is unnecessary 
here since each reader has the experience of the position to which 
we allude. Let us simply say that everyone is seated and has his 
head slightly raised since the centre of the screen must be somewhat 
above the average level of the spectators’ heads. This similarity of 
posture (viewed statistically, as it were, and as a first approximation) 
corresponds to similar aspects in the distribution of tonus through- 
out the organism. W e  should like to refer in passing to the excellent 
analyses by H. Wallon (216) on this subject which helps us to 
understand better certain phenomena such as how the contagious- 
ness of emotions takes place and why each individual’s emotions 
are af€ected in depth. 

Another form of this participation, which also produces similar 
or concerted reactions among the individuals present without, 
however, being the result of imitation, is emotion. It possesses a 
whole mechanism of expression whereby it is communicated from 
one person to another, producing a unity of tears, laughter, threat, 
violence, or panic among all present. Its power of invasion which 
precedes any reflection comes from the fact that its apparent 
features form part of a totality of automatic reactions, both motor 
and vegetative, which make up each type of emotion. But if they 
form an indissoluble part of these reactions and if they immedi- 
ately give rise to the total process of emotion, their very con- 
tagiousness is an expressive mechanism which seems to have 
developed in order to ensure the necessary collectiveness of 
reactions in groups of an archaic type in which relationships 

says (215): 
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between individuals were still of a gregarious nature. This ex- 
plains the fact that emotional violence increases with the number 
of participants and that the unleashing of their emotions cancels 
out any possibility of judgment, reflection, or intellectual calcula- 
tion. Nothing proves better, however, that their function was 
considered useful among primitive peoples than the rites and 
ceremonies intended to bring them to a paroxysm and to pour 
into a single whirlpool all violence, all terror, and all individual 
energies. 
The functional similarity of the automatisms proper to each 

emotion are ample explanation of the fact that similar reactions 
may be aroused among different individuals without any necessity 
for imitation. But how does it happen that they have developed a 
reciprocal sensitivity whereby manifestations on the part of one 
person arouse their equivalent in the other? A minimum of learn- 
ing may have been necessary. The concordance of smiles between 
mother and child, no matter how early it may date from in the 
child's life, was preceded by smiles in which only the vegetative 
well-being of the infant was expressed. The smiling attentions of 
the mother contribute so constantly to this well-being that relation- 
ships are soon established between these two smiles which are 
selective, determinate, and exclusive. In a more general way, 
emotion is first felt in common as the result of an event or a 
situation which is capable of stimulating the automatisms among 
all present. Thus there is a fusion of what is recognized in others 
and simultaneously felt within oneself. The transition from one 
to the other quickly becomes inevitable. 

It must not be forgotten that when one is seated in the darkness 
and in a comfortable chair, the body enjoys a certain type of muscu- 
lar relaxation which has a definite influence on the level of the 
psychological threshold of receptivity. W e  shall see when we come to 
consider the factor of stimulation rate how spectators may be put to 
sleep. It should be added that good conditions of posture at a cinema 
projection constitute an important determining element of this 
phenomenon. 
These remarks show how complex the audio-visual situation is 

and how contradictory some of its elements may be. A too brief 
analysis can lead only to a false idea of the psychological process 
which is set in motion. W e  must repeatedly emphasize that this com- 
plexity keeps us from jumping to hasty interpretations and makes 
us conscious of how great our ignorance still is. 

B. THE AUDIO-VISUAL MESSAGE 

The study which we shall later make of the reception of audio- 
visual messages presupposes a knowledge of their essential charac- 
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teristics. W e  may distinguish three aspects in this study: the physical 
qualities of messages, their structure and representational content, 
and the problem of their transmission. 

1. The physical qualities of messages 
A technical work on the subject might give high priority to this 

modest paragraph, and thus enable the author to discuss at lengtb a 
large number of physical problems. W e  shall limit ourselves to re- 
calling the data basic to our educational and psychological con- 
siderations. The reader who is interested in these questions may 
refer to the works listed in the bibliography (175, 176, 177). An 
auditory message transmitted by loudspeaker, whether at the 
cinema, from a tape recorder, or from a record-player, can be 
defined physically by its frequency, its amplitude, and its harmonic 
composition. Sounds reproduced by sound equipment are never 
exactly the same as sounds coming from the human voice or from an 
instrument because, whatever the technical quality of the recordings 
or the reproducing equipment, distortion is inevitable, and the full 
range of frequencies is never perfectly transmitted. W e  shall see the 
consequences of this for psychological problems when we come to 
study some of the aspects of auditory perception. W e  might add that 
progress now being made in this field is remarkable and that the 
possibilities of control and of high fidelity are being constantly 
improved. The quality of sound reproduction may be judged and 
measured by comparing its frequency response curve with that of 
the voice or the auditory capacity of the normal individual. T o  do 
this one has only to draw a graph with co-ordinates indicating sound 
frequencies along the abscissa (using a logarithmic scale) and sound 
intensity in decibels along the ordinate. The graph overleaf makes 
it possible to judge the improvement made in the quality of repro- 
duction of records over a period of seven years. 

It is obvious that any conclusions reached in studies on perception 
or comprehension will be related to the correct evaluation of the 
initial message. 
In characterizing auditory messages we must not neglect to give 

due importance to the source or sources of the sound. Any experi- 
mental study should state these details, and good teaching will see to 
it that the sound originates from a position which gives maximum 
reception. Today everyone knows what precautions to take when 
installing loudspeakers in any room and the remarkable results that 
can be obtained when they are properly arranged. Stereophonic 
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music and the three-dimensional impression of certain radio or 
television broadcasts have made this clear. 
The specifically physical characteristics of visual messages are as 

complex as those of sound messages. The screen is to light what the 

Pain threshold 

P - 
Bass q Treble 
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FIG. 2. ESTIMATION AND MEASUREMENT OF THE QUALITY OF 
REPRODUCTION OF SOUNDS 

“Despite the technical progress made at different stages in the history of 
sound recording (records at 33 r.p.m., noiseless recording, high-fidelity 
recording), sound reproduction is still far from covering the entire auditory 
range of the human ear.” (Extract from the review Aromes, October 1951.) 
1. 1928--Records, 33 r.p.rn. 
2. 1931-Noiseless recording. 
3. 1935-High-fidelity recording. 

loudspeaker is to electro-magnetic impulses: they are both media 
of representation. The position of the screen in a room cor- 
responds to that of a loudspeaker, but whereas the latter has 
countless possible positions, only a rather limited spatial area 
is suitable for the former. The correct position for a screen is 
determined by the axis of the projector and by the level at which the 
spectators are sitting. If the screen is too low the rays of light are 
blocked by the spectators’ heads; if it is placed too high it makes 
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them uncomfortable and soon causes fatigue. The size of the screen 
corresponds to the sound intensity of the loudspeaker, and the prob- 
lems of maintaining quality when the messages are reproduced with 
amplification are similar for both of the representational media. 
It is important to remember that the frequent variation of the angle 
from which the pictures seen by the spectator have been taken, and 
dimensional changes in the picture reproduced-which, however, 
are always as large as the screen (going from distance shots to close- 
ups, with or without intermediate shots)--constitute original charac- 
teristics of the visual message in the audio-visual situation and 
introduce psycho-physiological processes which were formerly un- 
known. 
A few words might be added with regard to the discontinuity of 

the message in the case of cinema projection. The speed of a pro- 
jector is spoken of in frames per second, which means the number of 
stops that the dm makes each second behind the aperture of the 
projector as the film is drawn through. For various reasons the 
early speed of sixteen images per second was abandoned. As Pieron 
states: 

From the very beginnings of the cinema, helped by growing 
commercial interests, there has been a continuous striving for per- 
fection in various directions, aimed principally at the creation of 
a more complete illusion of reality. The projection of stronger 
light made it necessary to use a faster speed in order to avoid an 
extremely unpleasant flickering caused by the rise in the critical 
flicker frequency (standard speed is 24 frames per second. 
which is generally doubled, giving 48 exposures). 

The receiving surface of the luminous rays and the r61e of the 
screen as a medium of representation must be considered dif- 
ferently. Very few studies have been made so far on the influence of 
the relative positions of the three elements-projector, screen, and 
spectator. There are three possible situations, as shown in Fig. 3. 
Messages emitted in these three situations have different charac- 

teristics, if only because the relative position of the three component 
elements is changed in each case. For example, whereas maximum 
darkness is required in the first and often in the third situation, it is 
desirable to have ambient light in the case of the second; for many 
reasons a television programme gains nothing by being watched in 
total darkness. An explanation of this will be given when we come 
to study the notion of the critical frequency of fusion of light 
impressions. 
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W e  must not leave the screen without recalling that the educator 
as well as the experimenter must take into consideration factors of 
‘directionality’, as with a loudspeaker. The characteristics and 
intensity of the light rays or sound waves will depend upon their 
angle of emission: the smaller the angle, the better the results will 
be. It must be remembered, however, that audio-visual messages 
must be transmitted to a group that is usually fairly large, and an 
optimum balance must be found between the satisfactory quality 
of the message transmitted and the spatial coverage of the trans- 
mission. 

(=I > Standard cinema spectator 

projector situation X 1 
screen 

X 
spectator 

< 
projector screen 
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I I 

screen Usual situation 
in slide 

projector projection 

FIG. 3. INFLUENCE OF THE POSITION OF THE ELEMENTS OF A 
VISUAL MESSAGE ON PSYCHO-PHYSIOLOGICAL PROCESSES 

Situation with 
television or 
slide viewers 
(back projection) 

This parallel between visual and sound messages could be con- 
tinued, but we should risk falling into a mere verbal dialectic which 
could be harmful to scientific fact. Let us therefore consider only 
the message transmitted to us by the screen. It has a spatial and 
chromatic heterogeneity in common with messages that we receive 
from reality, but the rapid variations in its structure constitute a 
new phenomenon, the consequences of which are still far from being 
completely understood. It is true that it has an internal variation 
similar to that of natural messages, but less significant; sometimes, 
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as in the case of slide projection, this variation does not exist and 
the message emitted is poorer in content than the natural message. 
In the case of the cinema message, what concerns us here is the rapid 
succession of the different moments of the message considered as 
a whole (sequence or film). Here we find the basic difference between 
those visual messages which we are calling respectively ‘natural’ 
and ‘cinema’. Natural messages constitute a continuous stream 
bound up with the individual’s daily activities, connected to one 
another with a speed which depends upon the person himself and 
also upon precise psycho-physiological laws. Cinema messages, on 
the contrary, are connected arbitrarily-that is, as a function of 
new laws which motion-picture art can devise at will and which 
film directors juggle with according to their own temperaments. The 
rhythm, or length of time that each shot is shown, and angles of 
vision are imposed upon us, and the spectator is no longer free to 
choose either the field or duration of vision. W e  might make similar 
remarks with regard to sound because the rate of speech gives rise 
to phenomena of perception similar to those which we shall examine 
in the third part of Section 11. 
Let us return to the cinema message. Before any study can be 

made in this connection, it is necessary to understand the structure 
of the message in terms of total duration, number of shots, average 
length of each shot, the number and nature of the transition from 
one type of shot to another, the average length of each of these 
categories, and the length of shots which are of especial importance 
for purposes of comprehension. W e  know that there is an intensity 
threshold as well as a time threshold for a stimulus to be perceived. 
Experiments made recently by inserting in a reel of film frames 
that passed too quickly to be perceived have clarified these prob- 
lems, and we now know that for best reception the rhythm of pre- 
sentation-that is, the structure of the film-must vary according 
to the age of the spectators for whom it is intended. 
W e  shall conclude this analysis of the characteristics of audio- 

visual messages by approaching this notion of threshold from 
another point of view. Sense organs have two thresholds-one at 
which perception begins, and the other beyond which stimulation is 
painful or dangerous or ineffective. If pupils are to be spared useless 
fatigue, it is important to know how to regulate the intensity of light 
or sound of an audio-visual message in such a way that it produces 
optimum stimulation without approaching the limit at which per- 
ception becomes painful or unbearable. Good teaching practice on 
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the one hand and careful experiment on the other will take into 
account this mean value of intensity to be sought. 

2. Structure and representational content of the message 
The questions considered above, though recognized as important, 

formerly interested the physicist more than the teacher (who was 
none the less alive to them), but this is no longer true because the 
content of the message is of fundamental concern to teachers and, 
for that matter, to parents. Let us attempt to clarify our ideas on 
this subject by considering several of its aspects. 
From the point of view of form there are three possibilities. First, 

the structure of messages may be similar to that of natural messages 
and the image (visual or auditory) may be a relatively faithful 
reproduction of reality. W e  know full well that no reproduction is 
ever an exact duplicate of reality because of the imperfection and 
limitation of recording and reproducing apparatus, and also because 
of the pre-selection made by the producer of the recording. The ideas 
expressed above concerning the general outline of perception make 
it clear that no recording device that exists at present can record, as 
man can, a large number of different messages. Although the 
sensitivity of an instrument may be greater than that of a sense 
organ, its extent is limited compared to cortical activity considered 
as a whole. Audio-visual messages are always less perfect than 
reality, but the extent of this imperfection is constantly being re- 
duced; they are tending asymptotically towards a limit which be- 
comes increasingly difficult to attain, at least with present techniques. 
In any case-and here we have a preview of paragraphs to come- 
these messages are usually perceived and recognized with ease, and 
the spectator finds himself in a situation which, all things considered, 
is relatively familiar to him. 
The second possibility is that the audio-visual messages, while 

remaining natural to a certain degree, may be distorted in com- 
parison with natural messages because they are not presented 
within the same system of co-ordinates: either the time scale is 
changed (by speeding up or slowing down), or else the spatial 
scale is unusual (by showing close-ups of microscopic objects 
enlarged to the size of the screen, or by amplifying an imperceptible 
noise till it sounds as loud as the banging of a hammer). These 
messages always express some aspect of reality, but the distortion is 
an important element, and the stimuli take on a strange aspect which 
can be assimilated only when the perception is transformed by the 
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mind. The audio-visual message enriches our appreciation of reality, 
but in order to be able to receive, perceive, and understand it, we 
must pass through stages similar to those that we went through in 
the successive conditionings to which we referred in our general 
outline. 
The third possibility is that of messages which do not correspond 

to reality, but which are a pure fabrication of the producer. Forms 
of this type of message are extremely varied, from the superimposed 
lines that appear over a picture to analyse the structure of a machine 
or a landscape to the more surrealistic messages which go to make 
up certain avant-garde films and animated cartoons of all types. As 
in the preceding case, a new kind of perception must be learned, and 
children are often better at this than adults, because they still possess 
a malleability and an elasticity of learning that parents and 
educators have partly lost. This type of message, especially when it 
is a question of films or sound recordings which strive for an artistic 
effect, sets up special conditions of perception in which emotional 
aspects should not be neglected. This will enable us to understand 
more fully the wealth and complexity of the phenomenon of per- 
ception. 
From an educational point of view there are other forms of classi- 

fication which might be chosen, and we shall mention them here in 
passing because they will make it possible to discuss certain 
problems more precisely. From the standpoint of the individual’s 
relations with reality and from the standpoint of education, the 
message may be considered under three main headings correspond- 
ing to three different purposes: the message may be intended as a 
document which will constitute a point of departure for perceptive 
and intellectual activity, and in this case its most important quality 
will be fidelity to the reality that it seeks to transcribe; or the audio- 
visual message may play the functional r81e of a catalyst by assisting 
the educator in his task or by enabling him to teach under favour- 
able conditions, and in this case it will be the explanatory or facili- 
tating power of the message which will be most highly valued; or the 
audio-visual message will have an affective function with a view to 
producing psychological activities in areas where emotion, intuition, 
or aesthetic perception predominate, in which case it is the power 
of suggestion or association and the protopathetic elements of per- 
ception which become most significant. 
Lastly, seen from without, audio-visual messages-and especially 

visual messages-may be classified in three types: the image which 
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is self-sufficient (diascopic or episcopic), a number of images which 
make up a whole series (slides), and the cinema film which has the 
greatest power of stimulation and which also raises the greatest 
number of problems. 

It was necessary to make these rather formal observations before 
going on to questions concerning the content of the audio-visual 
message transmitted by the screen or by the loudspeaker. Let us now 
consider this aspect by analysing first the notion of density of infor- 
mation content. There is usually a correlation between the richness 
of meaning intended by the producer of the audio-visual message 
and the richness of perception and mental activity which result from 
it. The educator or experimenter cannot fail to take this aspect into 
consideration in organizing his teaching or in analysing experimental 
variables. Any message has a content which either has been selected 
by its producer or else depends directly upon the reality that it 
represents. This is what might be called its ‘density’ of information 
(the term information not being taken here in its scientific and 
precise meaning), implying thereby not a relationship of two given 
factors as if it were a question of the physical notion of density, but 
rather the wealth of information transmitted. Certain images, for 
example, may represent only a single object or one person, whereas 
others express a more complex situation; one cinema shot may show 
only someone reading, whereas another shot may show more com- 
plicated behaviour such as reading, reflection, the expression of an 
emotion, etc. 
This notion of the density of the audio-visual message may be 

considered from two different points of view which are quite closely 
related, as we indicated above. Every message has a power of 
psychological induction, as the diagram of the perceptive act at the 
beginning of this chapter showed; thus the density may be con- 
sidered in relation to the number of perceptions, emotions, ideas, 
etc., which are produced in the person receiving the message. One 
might also compare an ‘objective’ density to a density of a ‘pheno- 
menological’ order, the latter being, all things considered, the more 
important from both an educational and a scientific point of view. 
If this notion of phenomenological density is studied more closely, 
other aspects may be discerned which do not all have the same 
psychological consequences. There are three main situations here. 
To simplify our problem and clarify our presentation, let us suppose 
that the message contains an objective piece of information which 
we shall call M and that the psychological phenomena produced 
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may be called m,, m,, m,, etc., if they are related to M, and p,, pa, 
etc., if they are not directly related to the content intended by the 
producer of the message: 

1. The simplest case is the one in which M produces a single 
psychological process, m: 

M+m 

logical phenomena directly related to it: 
2. The next case is the one in which M produces several psycho- 

f m1 
M+ m, 
L 
ma 

3. But there is also the case in which M produces perceptions, 
emotions, or ideas which do not seem to have a direct connection 
with it: 

f 
M+PPz 

Ps 
W e  shall not consider here the variations of these situations which 

can easily be imagined. It is clear that in the first case the audio- 
visual document is properly received and interpreted in an un- 
complicated fashion; in the second case the document may be 
interpreted in several different ways, all of which are valid; lastly, in 
the third situation there is a complete cleavage between what the 
producer of the message wished to transmit and the interpretation 
of the messages received. This last situation does not belong ex- 
clusively to audio-visual techniques; many creators in the field of art 
are temporary victims of a similar lack of understanding. 
The relationship between objective density and phenomeno- 

logical density may be analysed in a different way on the basis of 
the preceding situations, and we then lind two extreme possibilities. 
The message M may produce in each individual (S,, S,, Sa) dif- 

ferent processes: 
7 S,+m, 

M+ S,+m, 
S,+m, 

The message M may produce in the same individual the processes 
m,. m,. ma. 
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The second of these extreme cases enables spectators to discuss 
and perhaps come to an agreement on an interpretation which is 
accepted by everyone, since each one can imagine what the others 
have perceived. In the first extreme case, on the contrary, different 
interpretations are possible and several groups of individuals will be 
formed, each one being convinced that he has fully understood the 
message that was presented to him. 
Without wishing to anticipate what will be said in the last part of 

this study, we may none the less note how important these considera- 
tions are for the teacher as well as for the person recording. Situation 
1 above may be either the best or the worst from an educational 
point of view. It may be an excellent thing to reach uniformity in 
the interpretation of a message, and an educator will find a certain 
satisfaction in seeing a group react unanimously to what he wished 
to communicate. But there is a danger in this unanimity-which we 
must admit, is sometimes useful and even indispensable-because 
it is sometimes nothing more than the result of a double pheno- 
menon: passivity of reception and lack of imagination. To say that 
a message M sets in motion a single process m can mean two dif- 
ferent things: either that the message is so clear and well constructed 
or that it is so pregnant with meaning, to use Gestalt terms, that 
it automatically produces a single interpretation, whatever the 
individual conditions may be; alternatively, the uniformity of 
the reaction may also be the result of the mental poverty of 
the individual who is capable of establishing only a single relation- 
ship with a given message because of a lack of psychological 
dynamism due to constitutional causes or a bad education. The 
possible dangers of such a state of affairs can easily be sur- 
mised. The use of such audio-visual messages-and it must be 
remembered that we are discussing here extreme situations which 
are never found in such a form in reality-may lead to short- 
term results, but can, on the other hand, obscure one of the essential 
functions of education-that of developing to the fullest extent 
individual differentiation. 
The second situation referred to above has more educational pos- 

sibilities and is apt to lead to a fuller development of the individual 
on a personal level as well as socially. Man’s psychological activity 
is basically characterized by the possibility which it gives him of 
transcending immediate reality, of projecting himself on to levels 
other than his own and of ‘decentring’, as Piaget would say. With 
animals or primitive individuals, a given stimulus produces a given 
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reaction almost mechanically. The educated man, on the contrary, is 
able to enrich the original message by seeing in it several valid mean- 
ings, or by considering it from different and, as it were, original 
points of view. Activity of this nature is not passive but creative, and 
thus essentially active. It develops a certain type of initiative and 
imagination, and considerably enriches the individual by accustom- 
ing hm to envisage all possibilities and all likelihoods. Socially 
speaking, the multiplicity of indirect processes (situation 2) makes 
for meaningful social contacts and relevant discussions which may 
lead to a systematic classification of the value and importance of the 
different interpretations. Thus the individual transcends his personal 
reactions by adding a further dimension which he receives from 
social contact with the group. Such a use of audio-visual messages 
belongs to the tradition of liberal and liberating education, whereas 
the fmt case is closer to dogmatic and collective pedagogy. 
However, we must not limit ourselves to purely educational con- 

siderations or give the impression of condemning audio-visual 
messages of type 1. It will easily be understood that the structures of 
type 1 and those of types 2 and 3 belong to documents of different 
types. The scientific document must be of type 1; the social or 
artistic document may be of type 2 and sometimes type 3. The 
misunderstood genius produces messages of type 3 which are found 
to belong to type 2 sometimes not until long after his death. W e  
must not forget that the extreme situations described here have been 
given only for reasons of classification, and though they provide 
nothing more than a sketch they are useful in discussion. 
From the point of view of genetic psychology, there is another 

aspect of the problem that must be considered in studying the general 
effectiveness of audio-visual messages. W e  spoke above of the cor- 
relation that exists between what we called ‘objective’ and ‘pheno- 
menological ’ density. This correlation, however, does not remain 
constant if the factor of age is taken into account. When considering 
a group of similar individuals above, we spoke of the notion of a 
phenomenolgical density of the message which vaned according 
to individuals-that is, that their reactions may be diagrammed as 
shown overleaf. 
Within a given group the number of processes produced among 

the different individuals is distributed in the form of a normall curve. 
(See Fig. 4.) 

graph in the form of a bell-shaped curve (Gaussian curve). 
1Normal distribution: a law of the distribution of errors which gives a 
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3 processes induced 

3 processes induced 

t 
1 

2 processes induced 

1 4 processes induced 
If we consider variations in age we find a different phenomenon 

which becomes a developmental curve. (See Fig. 5.) If the message 
M is rich enough in content to have adequate maximum pheno- 
menological density, it can be observed that the latter increases with 
age in a more or less regular way. Experimental data on this point 
are lacking, but recent results in genetic psychology enable us to 
make an extrapolation which, however, is only theoretical and 
should be subjected to strict scientific verification. When educators 
say that a document gives the impression of a certain waste or that it 
exceeds the child’s capacities, their meaning is quite clear: in the 
first case it means that the average number of processes produced 
for a given age is far inferior to the average phenomenological 
density for the adult; the second case is an example of situation 3 
studied above, and the document is valueless for the educator. 
Audio-visual techniques should therefore be devised and used educa- 
tionally in terms of the spectator’s age if greater effectiveness is to 
be had for a lower expenditure of energy. It is understood that this 
adaptation does not mean that individuals should be given messages 
only at their own level or slightly lower, but that they should be 
accustomed to raising themselves to a higher level by using docu- 
ments which have the power to bring about this growth instead of 
leading to a break in communication. 
All these considerations now put us in a better position to 

approach a basic question: how shall we evaluate this ‘density’ 
which has been the point on which all of our discussion has turned? 
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The solution of this problem is difficult, and the present work can 
only suggest the direction in which research might be undertaken. 
The purpose of the analysis and distinctions which we have made 
is to facilitate later tasks and to avoid the quasi-problems which are 
so frequent in fields as complex as the one with which we are con- 
cerned here. 

1 

Number of processes induced 

FIG, 4. GAUSSIAN CURVE SHOWING PSYCHOLOGICAL INDUCTION 
IN VARIOUS SUBJECTS 

Ages 

FIG. 5. RELATIONSHIP BETWEEN THE OBJECTIVE DENSITY OF THE 
MESSAGE AND THE AGE OF THE SUBJECTS 

Without wishing to invoke a distinction similar to the one made 
by Kant between the noumenon and the phenomenon, let us simply 
say that it is possible to consider the density intended by the 
producer and the objective (or phenomenal, to give Kant his due) 
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density as not always being perfectly equated. This question, which 
belongs to the psychology of creation and to the dialectic existing 
between the creator and his work, will not be studied here; we 
shall be concerned only with the two aspects of density considered 
above. These remarks, however, lead us to a first basic affimation: 
there is no absolute way of measuring the density of information in 
an audio-visual message. All we can hope to do is to determine in a 
relative way, by studying a group-in other words, by using statis- 
tical methods-an index that will give us a practical evaluation of 
the density of the message, though it must be recognized that it is 
difficult to establish criteria which are sufficiently objective to be 
respected by all the individuals who use them. 
The following might be a way of determining experimentally the 

two aspects of the density of information in the message, and it will 
be seen that it is similar to what can be done by way of projection 
tests used in clinical psychology. An audio-visual document is 
presented to a group made up of N individuals (the larger N is, the 
better and more stable the evaluation will be). Each of the N indi- 
viduals gives one or several interpretations of the message. W e  are 
not making a distinction here, as previously, between interpretations 
of types m,, m,, m,, etc., and those of types pl, p,, p, (situation 3). 
because the method required is a general one that can be applied 
readily to all cases. Let us use the letter i with a subscript varying 
from 0 to infiuity, to indicate the interpretations given by the 
individuals. W e  then have: 

Individual 1: M- i, i, i, ......... i 17 
t18 

Individual2: M- i, i, i, ......... i34 135 

IndividualN: M- i, i, i, ......... 125 172 

. .  
......... Individual 3: M+ i, i, i, 1 15 '49 

............... . .  

It will be noted that despite the qualitative and quantitative dif- 
ferences in the phenomena produced by the same message, there are 
in general a few interpretations resulting from the action of the 
message M which are common to all individuals. The number of 
identical interpretations made by the entire population or by a large 
fraction of it (75 per cent, for example) may constitute an index to 
its objective density. The average of the total number of interpreta- 
tions made by each subject (together with an index of dispersal and 
a qualitative analysis) can be used to evaluate the phenomenological 
density of tho qessage. As stated above, a distinction might be made 
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in this case between an average number of interpretations and the 
number of different interpretations. All of these numerical indexes 
must now be taken into consideration and correlated with a view to 
the general evaluation of the characteristic which concerns us here. 
It will readily be seen that these measurements are relative to the 

group to which the individual belongs, taken as a standard of 
reference, and this point should be made clear in scientific estimates 
and applications. The phenomena of disparity between the message 
and the comprehension of young children exist only to the extent in 
which a measurable estimate of the density has been made by an 
adult educator. It may therefore be reasonably assumed that a 
carefully chosen group of cultured adults can serve as the basis for a 
first series of measurements which can be used in undertaking and 
properly interpreting others. In our opinion this results from there 
being an absolute value for the density of information of every 
message. 
Such measurements, which can be made only with sufficient time 

and personnel, give a more exact knowledge of the message being 
used and make possible the scientific study of audio-visual situa- 
tions. It is evident that all the precautions known to research workers 
who are familiar with statistical methods should be taken, and that 
results of a mathematical nature that are obtained should always 
have a relative value attributed to them. 
The content of messages must not be considered solely from the 

point of view of density; it must also be studied in its sequential 
aspect which is particularly important where audio-visual techniques 
are concerned. The whole message is made up of a series of succes- 
sive messages bound together by an internal law of connection with 
a view to a particular action. W e  shall not concern ourselves with 
the laws of film construction, but with the characteristics of docu- 
ments such as slides or moving films used for more directly educa- 
cational purposes or, more specifically, for learning some particular 
subject. Assuming that everyone agrees about the need for progres- 
sion in the constant flow of new information contained in successive 
messages, we may go on to discuss the form of this progression. 
Here we find two concepts which are diametrically opposed and 
spring from two different theoretical systems. 
In one case a logical law of composition, almost in the Cartesian 

sense of the term, is applied. Between message Mi and message 
M,+l the difference of information must be as small as possible so 
that it can be discovered or assimilated easily by the individual; such 
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a construction ensures continuity and satisfies the logical needs of 
the adult. Modern programmed learning is based on this approach. 
The message in its entirety is thus made up of a series of progressive 
additions designed to facilitate the communication of the ideas that 
the producer wishes to transmit, or else to help in the progressive 
building up of an automatism. The activity of the receiving indi- 
vidual consists in discovering the slight merence of content which 
exists between the successive stages of the message so as to assimilate 
it into his previous knowledge or potential for knowledge. In some 
cases this effort at discovery is reduced to a minimum, and the 
individual has nothing to do but let himself be guided step by step 
by the audio-visual message. Certain educators find such a docu- 
ment structure good in many ways. They stress the regularity of 
progression, the individual’s continual discovery of something new. 
and the alertness of attention and eagerness for the series of images 
required by it. This is the application of the principle of ‘suspense’ 
to education. 
A document may be constructed in a way quite different from the 

preceding one not because of its illogical nature, but because it is on 
the whole in greater agreement with the laws of perception and 
mental processes such as we know them. Knowledge of a certain 
reality is not gained-or at least rarely-by simple addition but by 
a progressive synthesis of new points of view which regularly enlarge 
the knowledge that one has of this reality and at the same time 
change it qualitatively by subjecting it successively to different 
levels of psychological analysis. T o  know an object is to know it 
from every point of view and to recognize it no matter how it is 
presented; it is also to know its composition, structure, and 
functional possibilities. One does not know a watch by examining 
first of all the dial, then the numbers on it, then the hands, etc. 
Psychologists have shown that our perception is always of a syncretic 
nature, and that the analysis made by an individual in the course of 
learning has nothing to do with logic in the Cartesian sense of the 
term. The composition of an audio-visual message should therefore 
make possible this analytic activity which is part of the overall 
development of the child, and the successive phases of the analysis 
should be functionally related to a psychological activity whereby 
each individual may discover in the document a message cor- 
responding to his level of perception and comprehension. It will not 
always be possible to obtain unanimity and different individuals will 
analyse a document differently, but each one will acquire the habit 
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of reacting in a personal way to the messages received, and we shall 
come closer to the normal laws of actual psychological operation. 
Further on we shall examine the differences between true perception 
and perception in the audio-visual situation. 
W e  propose to conclude this review of the characteristics of audio- 

visual messages by a few remarks on the graphic style in which they 
are presented. This is not the time to study the r81e of cinema style 
and syntax properly so called; we shall do so in Chapter 3. Here we 
should like to consider only the internal characteristics of the image 
as it is presented. The range of possibilities runs from the perfect 
reproduction of reality (as is virtually the case with photography) to 
a schematic representation by the use of a few lines which create an 
impression using strictly limited means. To put it more concretely, 
the audio-visual message may be constituted by a cinema reproduc- 
tion of a man drinking or by an animated drawing of a figure re- 
sembling a man or by a few lines indicating a raised arm, a glass, 
and a tilted head, the whole suggesting very graphically a man in the 
act of drinking. It is not necessary to point out here that many 
advertising 6lms and animated cartoons belong to the latter cate- 
gories. This question is not only of technical or artistic interest; it 
also raises certain problems which directly affect the psychologist 
and the educator. W e  see immediately that in a certain sense the 
more the message has been simplified and made schematic by the, 
artist, the more the individual is obliged to furnish an effort of inter- 
pretation. And contrary to the opinion held by some, beyond a 
certain limit schematization does not lead to uniformity of reception 
and perception, but either to incomprehension or to the stimulation 
of a wide variety of mental processes caused by the oversimplified 
representation of the message which necessitates too great an effort 
at reconstitution. Inversely, a perfect image of reality may fail to 
bring out clearly that part of the message which is meant to be 
stressed. Everyone has heard the comment of the child who had 
been placed on the back of a mule to watch the wonderful Gavarnie 
circus: what had struck him most-and was perhaps of greatest 
interest to him-was the movement of the two long ears of the 
animal he was seated upon! It is frequently observed that children 
see in pictures, or simply in reality, details which have no importance 
for adults and, conversely, do not perceive what appears as essential 
to us. Thus it is quite understandable that educators or producers of 
films are concerned with simplifying the message and reducing it to 
its essence by eliminating useless details or by making a schematic 
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diagram of reality in order to bring out the elements to be 
emphasized. These then are two types of simplification which are of 
different value depending upon the age levels being considered, and 
which do not play the same r6le as far as their psychological effects 
are concerned. In one case the density of information is reduced in 
order to concentrate attention on that part of the message which 
seems most important to the producer, and parts of the document 
which seem useless are cut. W e  use the word ‘seem’ intentionally 
because-and here we refer to our general outline of perception- 
perception has its own unity, and interpretation may go in quite 
different directions under the influence of a qualitative variation 
that may be quite small. This is an important and difficult point- 
namely, the effect upon perception, which is a conscious pheno- 
menon, of all the messages which do not reach the threshold of 
consciousness, but which do, none the less, exert their influence. I€ 
the message in the second case is originally a schematic or stylized 
document. we again come upon the possible distortion mentioned 
above between the intention of the creator and the final result; in 
particular, a ‘formal’ or a fantastic style may complicate per- 
ception and even make it impossible before a certain age; the 
number of known facts and necessary associations as well as the 
level of the intellectual processes required are such that the messages 
received are interpreted under poor conditions, and the perception 
produced is in complete disharmony with the objective content of 
the message. Here again we must be wary of extreme situations 
and must judge them in relation to the overall context and the age 
and possibilities of the audience for which the audio-visual messages 
are intended. Another factor that should not be lost sight of is the 
degree of familiarity which the spectators have with animated 
diagrams. Judgments must be made, however, in rather a broad 
framework. Facile reception and perception of given messages may 
have a tendency to develop passivity and especially a certain 
standardization of structure and content in the thought processes of 
children or adults. W e  are here in a domain of far-reaching conse- 
quences which are sometimes neglected for the sake of immediate 
results, and it is difficult to say scientifically what will happen in 
every case. W e  shall enlarge upon this question in later paragraphs. 

3. The transmission of messages 
W e  shall leave the physicists and engineers to analyse the 

ways in which audio-visual messages are carried from their point of 
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origin (loudspeaker or screen) to the subject. Without going into 
purely technical problems, we should like to make certain psycho- 
logical observations bearing in mind modem cybernetic concepts. 
A message is coded, transmitted, and then decoded, and each of 
these stages has been thoroughly and profitably analysed. The 
general theory which has resulted from these analyses can be applied 
in the different fields of physiology. psychology, and sociology. W e  
shall not apply here the mathematical theory of information (infor- 
mation being taken in the modem and scientific sense of the term) 
both because this would require explanations which would be com- 
prehensible only to a very limited public, and also because our 
ideas in this connection are not yet sufficiently precise. W e  shall 
therefore make a somewhat simplified application of the general 
concepts to the problem with which we are concerned, but this will 
permit us none the less to raise certain questions of educational and 
psychological interest. 
Morse telegraphy is often used as an example to explain and 

analyse the transmission of a message: each letter is replaced by a 
certain number of dots and dashes properly structured (coding). 
These elements are transmitted electrically and are translated back 
into words at the other end of the line (decoding). If this outline is 
clear we may say without fear of contradiction that it simplifies 
reality considerably, sometimes to the point of over-simplification. 
In point of fact, to consider only the coding, a closer analysis reveals 
the following stages-letters, translation into dots and dashes either 
by a machine or by a human being, corresponding mechanical move- 
ments (functioning of the Morse key), various electrical phenomena 
of opening and closing the circuit, and initiation of the electric 
current. Each of these movements has its own unity, its own dyna- 
mics, and each of them introduces into the overall process distor- 
tions, ‘noises’, static and artificial elements which it would be 
relatively easy to locate. 
The same is true for the audio-visual message in which the dif- 

ferent phases of coding, transmission, and decoding are not always 
as clear as one might think. W e  shall start with the screen or the 
loudspeaker (which, it might be said in passing, themselves con- 
stitute a stage in the decoding of light rays coming from the pro- 
jector or of electric impulses transmitted through the apparatus), 
which we shall take arbitrarily as the origin of the audio-visual 
messages. The coding of the message then takes place on two 
successive and different levels-physical coding and physiological 
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coding. Light waves or sound waves leaving the screen or the loud- 
speaker belong to the first form. Contact between these waves and 
the sense organs transforms the first type of coding into the second 
type which will be transmitted to the cerebral cortex as we have 
explained above. Everyone knows what happens when the auditory 
messages lag behind the visual messages due to the difference in the 
speeds of the two wave trains. A similar lag is sometimes used 
intentionally for artistic purposes, but it makes reception difficult 
and is apt to upset the overall audio-visual message completely. 
This is what happens in films which have become desynchronized, 
for example. In some of the older or poorly equipped cinemas the 
spectator often had to wait a fraction of a second to hear what the 
actor had said, and the time lag between gestures and sound some- 
times produced strange and amusing effects. Thus, despite the 
general impression of simplicity, the transmission of messages is 
really based upon very complex phenomena which are only now 
beginning to be analysed and of which the inter-relationships 
are still far from being clearly understood. The words used to 
describe the different elements of the process, for example, are used 
quite relatively. Sensory reception may refer to a decoding of the 
light wave and, at the same time, a recoding as far as nerve trans- 
mission is concerned. But distortions can be analysed and under- 
stood much more precisely and finely than before because the 
general principles of the theory of the transmission of information 
can be applied to the concrete and specific analyses which had 
already been made. Thus a whole new field is opening up in audio- 
visual research, and its psychological consequences will make our 
present knowledge seem quite naive and elementary. But a more 
precise understanding of the processes of coding and transmission 
will give the educator greater possibilities for using audio-visual 
techniques and will increase their effectiveness. The causes of dis- 
tortion and interference will be more easily discovered, and the 
margin of uncertainty will be considerably reduced. 
The educational psychologist, however, is interested in another 

aspect of the transmission of audio-visual messages-namely, its 
external form. There are three possible situations: 

I. The message may be transmitted to a group collectively, as 
is the case in the cinema situation. Each individual 
receives the same messages at the same time and under 
relatively similar conditions, though each person is at a 
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different point in space, and this may be important. A 
situation of this type produces individual and social 
phenomena that are the outcorrae of an identical reception 
situation which poses no problem for the spectators. 

2. The message may be transmitted to members of a group 
individually. This is the situation in which each individual 
in a group can receive the message privately by means of 
headphones or his own portable receiving apparatus. 
Although the individual psychological phenomena are 
approximately the same in this case (which has not yet 
been thoroughly studied because it is still technically 
infrequent) as in the preceding situation, this is not true 
of its social aspects. The reception situation is not as 
strictly identical as in the previous case with regard to 
position, for example, and identity of situation is not one 
of the essential features of this situation. Individuals are 
thus seen turning to one another to make sure that they 
are not alone in having understood or felt the message, 
and the expression of emotions has particular character- 
istics which it did not have in the preceding situation. 

3. The third situation is one in which the individuals who are 
receiving the same message are separated from one 
another and do not constitute a receiving group. Here 
again, although the individual phenomena are similar to 
those produced in the other situations, the social aspects 
are quite different, if not absent, as are also the external 
manifestations of emotion. 

It may be stated without hesitation that the reception of messages 
transmitted in each of these three situations may, in certain cases, 
have rather important qualitative differences in individual percep- 
tions and in the phenomena of comprehension. Technical advances 
still have many new surprises in store for us, and new psychological 
analyses will be necessary, because, as we have said, the same 
messages received in different situations set different psychological 
processes in motion. 

C. THE INDIVIDUAL 

Let us now turn to the individual. What exactly happens to per- 
ception in the audio-visual situation? Without spending too much 
time on this point, we should stress the essential difference that 
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exists between the perception of reality and perception from a 
screen. Here we may quote the views of H. Pikron (177): 

Perception is essentially an anticipation. Its usefulness is that 
it makes us anticipate the properties of the object whch has just 
entered our field of perception. Sometimes a very rough sensation 
is enough to enable us to perceive qualities in the object which 
are still not apparent, provided that reference to familiar aspects 
is possible. A sensation becomes the clue to something which 
exists around us and causes us to deduce its properties. 
Thus, PiCron continues, perception has two stages-the first 

stage which is the warning, as it were, that something is present. W e  
begin by knowing that someone is standing in the doorway, with- 
out knowing exactly who it is, and our perception then develops or 
is verified by vision, or by the other senses; but perception does not 
require a totality of sensations all at once. Perception is something 
which makes us presume the presence of some person, object, or 
thing, and it is only progressively that we grasp the details and 
qualities of this object of perception. W e  anticipate the reality of 
the object and gradually verify that our anticipation actually con- 
forms to that object. 

It is evident that the situation of the spectator before the screen is 
the opposite of the one described above. Wallon (215) explains this 
difference quite well: 

What a film shows us is a successive series of images related to 
the same object, images which we are supposed to follow one by 
one in the order in which they are presented and which we must 
make into an integral whole in order to constitute an image of the 
object in all its facets, an image of a relationship from all its 
angles, or a person in all his aspects. But the succession of 
images is a succession of particular images which we must record 
and fuse together by an effect of our memory, an immediate 
memory no doubt, but memory none the less. W e  must not 
lose the thread of the images because the idea of the object, the 
identification of places and persons, and the understanding of 
scenes depend upon it. This then is an action opposite to the anti- 
cipation in perception which begins with a general view, a vague 
grasp of the object which we seize in its potentiality. Its 6rst 
image is already pregnant with all the prolongations, all the sup- 
positions, and all the verifications which we can make in con- 
nection with this image. There is thus a kind of opposition be- 
tween the image of a film and perceptive anticipation. 
If we look at this from an educational point of view, we realize that 

a ‘passive’ component has been introduced into perceptional 
activity. The mental activity of the individual is no longer the result 
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of an initiative on his part, but of a process which is imposed upon 
him from without. The activity on the part of the spectator is the 
result of an initial outside stimulus and is quite apt to decline into a 
second-rate activity. 
This has serious consequences for the child who becomes habi- 

tuated by the cinema to a mode of perception which is quite different 
from everyday perception. Let us go back for a moment to the 
notions of coding and decoding referred to above and see one of the 
major problems facing present-day education. As we said, perception 
might be compared to a broad system of decoding which takes place 
at different levels and different moments. One of the essential 
principles of coding is that of economy. In a well-constructed code 
the phenomena of redundancy are reduced to a minimum. The per- 
ceptual and intellectual activity of the individual consists in dis- 
covering, on the basis of a minimum number of signals, the meaning 
of the message being transmitted. This activity is similar to that of 
synthesis in that a whole has to be constructed using a certain 
number of separate elements. In a sense this is just the opposite of 
syncretic activity such as psychologists have described it. W e  do not 
believe, however, that there is any opposition between the two, and 
we shall explain why. The basis of all perceptual situations is the 
message to be interpreted (cf., the general principles set forth 
above)-that is, each message has a ‘certain’ meaning. As we have 
already explained, the complexity and value of this interpretation 
will depend upon the individual himself, on his age, his past, and 
his previous experiences. Perfect decoding implies a most highly 
developed perceptual activity in which the interpretation of messages 
is based upon a particularly intense intellectual activity. This is 
what the detective does when he discovers a criminal on the 
strength of only a few clues. But what happens in such cases? Each 
sign gives rise to one or more hypotheses, and each of these hypo- 
theses is retained or rejected in the light of the totality of the clues 
in the individual’s possession. In the case of syncretic perception, 
especially where the young child is concerned, each message gives 
rise to a single interpretation or a small number of interpretations 
which cannot be verified by a parallel intellectual activity and which 
are lacking in complexity because of the inexperience of the indi- 
vidual. This sometimes surprises the adult who is accustomed to 
judge things from a more logical point of view. 
T o  this must be added, as Meili has pointed out, another dimen- 

sion which makes it possible to resolve the apparent contradiction 
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between syncretic perception and ‘pointillist’ perception. Let 
us stress, as he does, that first of all syncretism is not at 
all, as Demoor and Jonckeere too often assert, perception 
of a ‘type’ and, secondly, that a detail is not necessarily a 
part and is probably never an element in the child’s percep- 
tion. The merent forms of perception might therefore be found 
along an imaginary line drawn between the opposing extremes 
of syncretic perception and pointillist perception. Organically 
structured perceptions of wholes may be closer to one or the 
other of these two extremes. The essential difference between the 
child’s perception and that of the adult is that the former is more 
frequently closer to one of the extreme forms than the latter. But 
how is it that the same presentation which gives rise to an organi- 
cally structured perception in the adult sometimes produces in the 
child a syncretic perception and sometimes a pointillist perception? 
The ideas of the Gestalt school of psychology will help us to answer 
this question. A distinction must be made between two aspects of 
total perception, between form and structure-i.e., between its 
conscious aspect and its objective aspect, including the system 
uniting its elements and their mutual relationships. The structure 
may be operative without being perceived. It is to form, Meili con- 
tinues, what the chemical composition of a substance is to its 
observable qualities. Form and structure may be simple or complex, 
but simplicity of form and simplicity of structure need not neces- 
sarily coincide. Furthermore, the structure may be strong or weak. 
It is weak when the unity of the whole is rigidly expressed in the 
convergence of its elements. Thus we can easily understand that 
the child will perceive in a syncretic and overall way when he is 
faced with a whole which has a simple form and at the same time a 
strong and not very complex structure; and he will perceive in a 
fragmentary and pointillist way whenever he is faced with a whole 
having a complex and weak structure which is without meaning for 
him (28). 
The audio-visual message should therefore be constructed with 

these remarks in mind in order to make it possible for the child to 
develop his perceptual activity step by step. Unfortunately films for 
children are too often made in the same way as those intended for 
adults, and it is easy to see why difficulties of comprehension arise. 
W e  must not forget that all this intellectual activity which is 

inseparable from perceptual activity at this level takes place at a 
rhythm which is proper to the child, and this rhythm is not neces- 
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sarily the one at which the message is presented. This may give rise 
to a series of perceptual errors due to incorrect interpretations of 
messages whch are presented too rapidly. Although it is often 
unconscious, the back and forth movement between message and 
hypothesis requires a rapidity of psychological processes which 
develops with age and habit. Young children of today who are 
familiar with the cinema have a perceptual capacity which is 
relatively greater than that of adults for whom the cinema has 
become an element of social life. The problem however still requires 
study. As Wallon points out (215): 

A n  even more elementary problem which does not seem to have 
been thoroughly studied is the power of synthesis within the 
time-span presupposed by the cinema. At what age does the child 
begin to be capable of making syntheses of the numerous images? 
This question should be decided before introducing the cinema 
into nursery school. At what age can he make a synthesis of the 
details of an object or scene? At what age can he make a synthesis 
of episodes? Music has its units of measurement for length of 
notes, measures, and tempo; it has its counterpoint and melody by 
which it attracts, holds, and captivates the listener. May not the 
cinema too have a chromatic scale all of its own which is still not 
well understood? 

The problem of the speed of presentation of stimuli has been 
studied from a different point of view by Professor E. Mira y Lbpez, 
and here is a portion of an unpublished text which he has been kind 
enough to show us: 

Since 1932 we have been struck by individual differences in the 
degree of precision and perceptive capacity of a group of police- 
men who submitted to a film test to determine their capacity as 
witnesses. The results of this test (164) prompted us to undertake 
further research to analyse the factors responsible for such dif- 
ferences which were particularly striking, because they were 
observed in a group that was homogeneous so far as age, culture, 
and motivation were concerned. 
Since that time we have observed empirically that most of the 

adults who fall asleep in the cinema are either elderly or depressed 
persons, or else individuals who are ‘slow’ in their movements 
and in their verbal expression. Soon we were able to explain this 
behaviour by the fact of a defensive cortical inhibition against 
the excessive rapidity of the moving pictures. W e  had occasion to 
verify this hypothesis by showing a film in slow motion to an 
audience made up of the residents of the Park Refuge in 
Barcelona, where the average age was above seventy. Not a single 
spectator fell asleep. 
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It is also a fact that ‘nervous’ individuals like change and are 
considered ‘unstable’, whereas calm and ‘cold’ persons prefer to 
exhaust sources of pleasure or get to the bottom of problems 
patiently. W e  demonstrated some time ago in 1921 (cf., Annales de 
l’lnstitut &Orientation Professionnelle, Nos. 1 and 2) that ‘ tachy- 
psychic’ individuals suffer more from monotony because they are 
more quickly saturated by their perceptions, whereas the ‘ brady- 
psychic’ are prone to order and perseverance because they lack 
the capacity to understand and adapt easily to rapid or sudden 
changes in the field of perception. 
All of these facts coincide to justify the hypothesis according to 

which in any film projection or audition whatsoever, only a portion 
of the audience (approximately two-thirds) will be able to follow 
the rhythm of the message throughout the entire length of the 
presentation. The other third will be above or below the level of 
the script because it is presented too slowly or too fast in relation 
to their personal speed of perception. If, therefore, an audio-visual 
presentation is to benefit an entire audience, the spectators 
must be classed into three categories--' tachypsychic', ‘normo- 
psychic’ and ‘ bradypsychic ’-and the speed of presentation 
must be regulated according to their average perception and 
reaction time. 

W e  asked Professor Esther AssunGB0 in School No. 7 of the 
Prefecture of Belo Horizonte to select a group of 30 pupils in the 
upper primary levels whose I.Q. was approximately normal 
(between 90 and 110 on the Binet-Terman scale). These pupils 
were requested first to pound on their desks in a regular way at 
their own speed for 30 seconds. The number of blows was re- 
corded, and the pupils were classified in three groups (a) those 
who had struck between 26 and 40 blows; (b) those between 40 
and 60; and (c) those between 60 and 106 blows. The following 
day these pupils were asked to estimate three periods of time of 
5, 15, and 28 seconds, and again they were classified in three 
groups: (a) those who had underestimated the length of the 
periods; (b) those whose judgment had been approximately cor- 
rect; (c) those who had overestimated the length of the periods. 
The last group was the most numerous: 16 pupils. Linear cor- 
relation between the number of blows a pupil made and his 
tendency to overestimate length of time (that is, to judge a period 
as being longer than it really was) proved to be positive and signi- 
ficant to 1 per cent. (r=0.74). This meant that the pupils who struck 
their desks at the fastest rate were also those for whom time 
passed most quickly, and consequently these pupils should be 
considered as ‘ tachypsychic’. Linear correlation between the 
number of blows struck by the 6 pupils of group (a) and the 
number of seconds given as their estimates of duration (in the 
second experiment) was also positive. Those who spontaneously 
struck fewer blows in the allotted time also estimated duration 
as being shorter than it was in reality; because of the small number 
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of cases we do not feel that these results may be considered valid 
(r+0.52 percentage error =0-15). 
T w o  weeks later the 30 pupils were shown a film of a trip along 

the Amazon river. This 35-mm. film was shown at a normal speed. 
It had 37 scenes and lasted 10 minutes and 20 seconds. Immedi- 
ately following it pupils were given a questionnaire meant to 
gauge their capacity for visual comprehension. This questionnaire 
consisted of 30 very precise questions concerning the number of 
different scenes which were outstanding in the film. O n  an average, 
group (a) had 12 correct answers, group (b) had 25, and group (c) 
had only 21. 
Unfortunately, we were unable to continue these experiments, 

but we are certain nevertheless that the normal rate of presenta- 
tion was too high to enable all the spectators to take full advantage 
of the projection. And we are convinced that the same is true 
when it comes to auditory stimulation. 

Let us conclude these general indications with a remark concem- 
ing the unity of the phenomenon of perception. W e  have stressed 
the fact that the interpretation of messages received represents a real 
synthesis at the cortical level no matter what sensory channel has 
been used in transmitting it. In the audio-visual situation, as the 
term itself clearly indicates, auditory and visual messages are pre- 
dominant. To be more specific, the interpretation of messages 
coming from the screen or from a loudspeaker obeys the laws refer- 
red to above, and other sensations come into play in the final pro- 
cess-e.g., contact with one’s neighbour, particular odours in the 
room, and so on. But the reality on the screen is not translated only 
in the terms of ‘audio’ and ‘visual’. The spectator must re-create 
a situation not only with the limited number of messages compared 
to what he would receive from reality itself, but also deprived of 
certain types of messages which, had they been present, might have 
added to the correct perception. Such is the case when a flower is 
shown without fragrance or a forge without heat or a cave without 
the barotaxic impression it would cause. Spectators are apt to 
acquire the bad habit of taking into account too exclusively certain 
messages and not being interested in any others. On the contrary. 
we should always consider the different aspects of human pheno- 
mena. The too frequent presentation of audio-visual messages 
may result in developing an intense psychological activity which 
makes it possible to reconstruct reality on the basis of insufficient 
messages. There is a danger that this may reduce sensitivity in areas 
which are less often stimulated. The seriousness of such a develop- 
ment can easily be imagined. Experiments have shown that animals 
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raised in complete darkness lose all or part of their visual sensitivity, 
and that children accustomed to hearing only bass notes become 
deaf to treble notes. The educator must, therefore, be careful to 
develop the forms of sensitivity which are absent in the audio-viwal 
situation so that perception on the whole will not become gradually 
reduced due to the too frequent use of records, slides, or flms. 

111. VISUAL PERCEPTION 

In order to avoid overburdening a text which is already quite 
complex, we tried to cover certain general problems related to per- 
ception in the overall audio-visual situation at the end of Section 11. 
What was said there naturally applies to what follows here. But as 
far as possible we must try to classify facts, scientific results, and 
hypotheses in an effort to clarify what is highly complex and 
difficult to analyse in practice. W e  shall, therefore, group together in 
this section a series of studies related particularly to the visual func- 
tion, and we shall begin by summarizing results obtained from the 
physics and chemistry of light stimulation. 

PHYSIOLOGICAL PROCESSES RELATED TO VISION 

W e  cannot go fully into the study of the processes which research 
has analysed in detail in connection with the eye, and particularly 
the retina. It is nevertheless necessary to recall a few facts in order to 
explain other phenomena which are regularly encountered in audio- 
visual situations. 
It is well known that the physical and chemical phenomena which 

take place in the retina require a relatively long time compared to 
those which take place in the auditory or tactile senses. PiCron (176), 
to whom we are indebted for the following information, points out 
that intermediary mechanisms in human visual perception cause a 
lag of some 4/100 of a second, which is considerable compared to 
perception through other organs. As is well known, the sound track 
of a fiIm always runs ahead of the corresponding image, and this 
visual delay may be one of the justifications for this being so. This 
rather long duration required for the transmission of visual messages 
is linked to a chemical phenomenon. This has led Selig Hecht to 
devise a general formula for a process of light stimulation in two 
stages in which a molecule of a photosensitive substance is decom- 
posed by light into two molecules P and A, which tend to re- 
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constitute the original molecule by catalysing a chemical reaction 
with a body L giving rise to a stimulating substance T which sets in 
motion the nerve impulse: 

W P + A  
w 

catalysis 
3. 
L+T+Nerve impulse 

This is not leading us away from our problem, because the com- 
plexity and slowness of the process explains, as PiBron says, “the 
facility with which intermittent stimulations merge, in relation to the 
persistence of sensations produced by successive impingements”. 
Here we have a second phenomenon which has been made pos- 

sible by the first one. Many people still explain perception of motion- 
picture images through the persistence of light impressions without 
realizing that if this explanation were exact, no movement would be 
clearly perceived on the screen. Instead, we would see a ‘blur’ 
similar to what is observed when a time exposure is made in photo- 
graphing a meteor. Physiological psychologists have shown that 
intermittent stimulations blend together and give the impression of 
continuity provided the rhythm of stimulus is kept within certain 
limits (“this frequency may vary from 4 or 5 separate stimulations 
to 100 per second, assuming that the image flash lasts as long as the 
period between two flashes”), and that the light is of a certain 
intensity. “If the relationship between the two phases is vaned, but 
the light intensity kept at its same level (that is, perceived as the 
same when the images are blended) the critical flicker frequency 
rises in proportion to the relative length of intermittence.” On the 
other hand, the critical flicker frequency also depends on the 
intensity of light, being less as the light is decreased, and increasing 
proportionately with every fractional increase in the intensity of the 
light. 
Let us set aside the other analyses and discussions concerning 

these phenomena, and draw some conclusions about visual percep- 
tion in the cinematographic situation. Contrary to what takes place 
in auditory perception, stimuli received at a low frequency rate can 
be blended if the intensity is not too strong. It is for this reason that 
the increase in light used for cinema projection made it necessary 
to increase the speed of projection in order to avoid a disagreeable 
flickering due to a rise in the critical flicker frequency threshold 
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(24 frames per second, and sometimes even 48, depending upon the 
projection apparatus, each frame being held for two intermittent 
periods). This fhckering sometimes appears when one watches the 
screen obliquely or when one is not seated in a position of optimum 
vision. (This is especially true in the case of television.) Thus we 
must seek the best conditions for good visual perception on the basis 
of physiological facts in order to eliminate causes of fatigue which 
reduce or interfere with the child’s attention (see below the results 
of L. Leboutet). 

SOME RESULTS OBTAINED IN THE FIELD 
OF NEUROPHYSIOLOGY 

Without making a detailed and profound study of physiological 
phenomena-which would be neither within the scope of our 
general educational and psychological approach to our subject, nor 
within our competence-we must none the less mention the excellent 
work carried out by several teams of specialists in the field of 
electro-encepha1ography.l Gastaut and Roger (86)are careful to give 
the following subtitle to their article, “Possible Applications to 
Filmology”. Starting with intermittent light stimulation (strobo- 
scopic effect), they study variations in cerebral rhythms and call 
attention to a certain number of facts that classical physiology had 
not analysed. “Facts all show that the optical channels are not so 
wonderfully isolated and independent as is often thought, but that 
they have multiple ramifications and points of junction which unite 
them to many structures throughout the different cerebral layers.” 
This simple remark takes on a particular importance for the psycho- 
logist since the path followed by visual excitation does not produce 
only visual perception but also a series of parallel phenomena 
which must be analysed and understood if one wishes to understand 
fully the mechanism of cinematographic effects. At the end of the 
first study the authors conclude: 

1. That intermittent light stimulation alone may have very 
important psychological, somatic, and electro-encephalographic 
effects, as is shown by an analysis of the different tracings obtained 
from leads placed over different regions of the brain (frontal- 
central right and left, central-temporal right and left, temporal- 
occipital right and left). 
2. That these effects are largely produced by impulses being 

1 W e  are here presuming that the reader is familiar with the basic facts of 
electro-encephalography, such as the taking of an electro-encephalogram, 
its various rhythms (frequencies and amplitudes), etc. 
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transmitted through visual channels towards cerebral areas 
responsible for different functions; hence the complexity of the 
behaviour observed. 

3. That these impulses depend upon: (U) the state of the 
individual’s nervous excitability, which is particularly high among 
those who are emotionally unstable, the ‘ neuro-labiles’ and con- 
sequently among a large number of persons, from the simple 
‘nervous’ individual to the idiopathic epileptic; (b) the interval 
between stimulating flashes which should be somewhere between 
40 and 100 milliseconds, with the optimum being approximately 
70 milliseconds (corresponding to a cerebral rhythm of 15 c/s). 
Without affirming the existence of a cause and effect relationship, 

the authors leave this possibility open to research by stating, in 1951 
(86): 

W e  are not yet in a position to estimate to what extent these 
findings, obtained with a special stimulator, may be applicable to 
the intermittent light stimulation from moving films. However, if 
the intensity of light from a screen is much lower than that of our 
lamp, and if its field changes at every moment instead of remain- 
ing constant, the frequency of repetition of the film stimuli will 
have harmonic relationships with the frequencies which proved 
effective in the experiments (96 and 48 are harmonics of 24, which 
is an effective frequency for producing induced responses, and is 
also the standard speed of projection for sound films). It is well 
known that film stimuli may cause an epileptic seizure in certain 
idiopathic epileptics who are sensitive to intermittent light stimu- 
lation, and many of our patients cannot tolerate the cinema. 
This preliminary work, which is of considerable importance, 

should be continued, and if the so-called ‘activation’ methods were 
used (with slow injection of cardiazol or some anaesthetic), a new 
avenue would be opened up to research-namely, that of recording 
an electro-encephalogram while a cinema projection was going on 
(54). Experimenters could select control films which were ‘neutral’ 
or seemed to have the least affective potential, and then test films 
chosen or produced for the sake of the violence of the psychological 
-usually emotional-reactions which they would be apt to arouse. 
W e  shall not go into technical discussions about the modifications 

of the electro-encephalogram because we do not wish to stray from 
the psychological field, but we must mention certain results which 
enable us to understand better the general phenomena which con- 
cern us here. Among those which we cannot pass over in silence is 
that which is called ‘motor postural induction’ resulting from the 
observation of facts which are difficult to interpret. W e  are obliged 
to enter into some detail here because it is rather frequent to find a 
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Rolandic rhythm developing in the form of a succession of arches 
while the film is being projected. W e  might recall that this is a 
rhythm with a frequency very close to that of the alpha rhythm 
made up of waves of asymmetrical and non-sinusoidal form, which 
give it the overall appearance of a series of arches. It seems that 
cinema projection does not cause the arched rhythm to appear in 
individuals who do not exhibit one when they are at rest, but it is 
certain that it favours the development of this activity in individuals 
who exhibited it formerly or who were apt to exhibit it under certain 
conditions. As far as the increase in the arched rhythm is concerned, 
two hypotheses are possible: 

(U) The content of the cinema projection may positively increase 
the arched rhythm by causing psychical or psychosomatic reactions 
which are favourable to the development of this rhythm in the 
Rolandic area of the cortex. 

(b) The cinema projection may play only a secondary r6le in 
bringing about a state of muscular relaxation which may counter- 
act the blocking of the arched rhythm. 
It is likely that both of these hypotheses are valid, and that the 

two mechanisms may be added together. Observation of the second 
one, however, seems particularly important here. 
W e  must emphasize, however, the process of blocking the arched 

rhythm which is observed when the spectator identifies himself with 
one of the moving characters projected on the screen. It has been 
proposed to use the expression motor-postural induction for certain 
aspects of the effect produced by this film phenomenon (55) during 
a cinema projection: 

It would seem that under the influence of the film presentation 
we engage our ‘consent’ and its psycho-physiological conditions 
still further in an existence which becomes ours at some particular 
moment. The motor schemus by which we mimic the action taking 
place on the screen seem to provoke some movements and inhibit 
others at the incipient stage. The cumulative and uneven way in 
which this takes place while the iilm is being shown poses a 
problem which is not without importance. 

W e  can foresee now all the vistas that are opened up to psycho- 
physiological analysis, and the few facts which we have given 
prepare us for the work of Professor Michotte and the consideration 
of the phenomena to be taken up in the third part of this study. 
More recent research, using Rorschach tests together with EEG 

recordings, have clarified our understanding and made it possible to 
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go more deeply into the study of the phenomena of perception (55). 
In studying the relationships between electro-encephalographic 
reaction to movement and the number of kinaesthetic responses, we 
observe that individuals who have many kinaesthetic responser are 
more apt to be found in the electro-encephalographic group which 
has no reaction to movement. This fact may be compared to certain 
observations made by G. Heuyer and his collaborators during 
their work with backward children (108). Tracings made of 40 
individuals while watching a film showed that the electro-encephalo- 
graphic phenomenon of reaction to movement was less frequent in 
the backward child (approximately 1 out of 5) than in the normal 
adult (approximately 1 out of 2). Experiments show, however, that 
kinaesthetic reactions are particularly numerous in the backward 
child. This fact would seem to c o n h  the existence of an inverse 
relationship between kinaesthetic reactions in the adult and their 
electro-encephalographic reaction to movement-that is, between 
the image of movement and the beginning of real movement objecti- 
fied by the EEG when the film is projected. This observation is 
worth noting because a similar problem arises with regard to visual 
images compared to the phenomenon of real vision. According to 
Grey Walter, the different types of traces are related to the type of 
visual imagery. In studying the responses of individuals to a very 
simple problem in geometry posed verbally, this author notes that 
some of them ‘see’ the elements of the problem with their shapes, 
angles, and even colours, whereas others solve the problem by 
reason alone. These different types of visual imagery have different 
types of EEG traces. More recently, in a further study using 
frequency analysis, Grey Walter succeeded in objectifying certain 
elements by which he was able to separate the mechanisms respon- 
sible for visual reality from those responsible for visual represenla- 
tion. 

It is possible that in like manner a more thorough EEG study 
would make it possible to differentiate between the mechanisms 
responsible for the functional reality of movement and those 
responsible for the representation of movement which are especially 
produced in kinaesthetic reactions (traces only slightly modified by 
film movement). These ideas form an excellent background for the 
work in experimental psychology which we are now about to 
consider. 
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EYE MOVEMENTS 

Going into further detail, we might mention a certain number of 
precise facts and experiments in connection with movements of the 
eye during visual perception. The work of Enoch (64) and Ford, 
White, and Lichtenstein (75) has shown that there are patterns in the 
free exploration of a field, and varying densities of visual hations 
in a given area of search (see illustrations). From another point of 
view, Fraisse and Battro (77) have studied the way in which the 
number of eye movements and the field of search vary during tachy- 
stoscopic presentations lasting from one one-hundredth of a second 
to a few seconds. It is interesting to note with the authors that, in 
applying these results to the cinematographic situation, 
. . . we find that the ability to apprehend increases rapidly for 
short exposure periods of less than 20 or 30 hundredths of a 
second which do not leave time for visual search, or at most allow 
only a short movement. . . . Between 30 hundredths of a second 
and two seconds, on the contrary, perceptual activity and visual 
activity intervene and slightly increase the ability to apprehend. 
. . . For longer periods of six to ten seconds the subject’s responses 
again begin to increase slightly, this progress being due no doubt 
to a memorizing activity. 
These results enable us to make a preliminary interpretation of 

the facts observed by Mira y L6pez. The number of movements 
increases in relatively long presentations, thus introducing the factor 
of the rapidity of eyeball movements into the phenomenon of per- 
ception. An individual with a slow motor reaction will have a slower 
exploration speed and a bradypsychic individual will make a lower 
average number of searching movements in a given time than a 
normal individual. Perceptual activity will thus be lower, and such 
individuals will not see as much as their companions in identical 
positions. 
Less scientifically, but of more importance to the educator, we 

must consider the matter of motor dissymmetry in the searching 
movements of the eye on the screen: in more simple terms, we 
must determine whether individuals are right- or left-eyed. W e  now 
know that all our motor activity is not strictly symmetrical, and that 
as a result of the dominance of one of the cerebral hemispheres 
over the other, we are usually one-sided. This means that in vision 
the eyes do not play exactly the same part. It is quite easy to deter- 
mine which is the dominant eye in any individual (cf., for example, 
Zazzo. 233). W e  may also note that ocular dominance is a very com- 
plex phenomenon which is brought about by constitutional factors 
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as well as environmental and learning factors. Though many peoples 
in the world consider the right to be superior to the left because 
reading goes from left to right, half the population of the world or 
more reads from right to left or from top to bottom. W e  are, there- 
fore, not attempting to establish absolute rules, but to draw con- 
clusions from the fact that ocular dominance does exist. Let us 
imagine a left-eyed person. This means that the part of the screen to 
the left of the median axis will be better explored, better ap- 
prehended, better perceived, than the right half, assuming obviously 
that all other things remain equal-that is, that the density of 
information on the left side of the screen is identical with that on 
the right half and that the affective potential of the two halves of 
the screen are comparable. (In order to eliminate the inevitable 
inequalities, this problem would have to be studied statistically.) 
It is clear that the farther a left-eyed person is seated to the left of 
the screen, the less chance he has of perceiving the entire screen 
correctly because the right-hand part of the screen, which is farther 
from his eyes than the left-hand part, will be less well explored. 
Before making any scientific experiment with or educational use of 
projected material, individuals should be seated in relation to the 
screen according to their vision, lest this factor constitute too serious 
a variable in the total situation. 
The external conditions of perception should always be stated very 

carefully because perception reactions may vary, as is shown from 
the results obtained by M m e  Leboutet in a study analysing the mode 
of perception of an image according to whether it was presented on 
a screen or by some other device. 

IMAGE PERCEPTION AND SITUATION 

W e  are taking large extracts from the work of L. Leboutet (130) 
because it was carried out in a scientific manner and constitutes a 
good example of an experimental plan organized so as to ensure 
that the results obtained could be correctly interpreted. 
The main object of these experiments was to compare the per- 

ception of still pictures (photographs) viewed close up and pictures 
projected on to a screen. This research was carried out on French 
pupils between the ages of nine and thirteen. 
The first experiment was made with children of ten to twelve. 

Thirty-two girls and thirty-two boys were divided into two groups, 
each with 16 boys and 16 girls, according to the acuteness of their 
vision. Group A was first given eight pictures to examine while 
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FIG. 6. CALIBRATION PLOTS FROM THE CRO 
(U) A change of 10 v for an artificial signal, Y plotted on X, where Y = X. 

The irregularities are from electronic noise and have an amplitude less than 
lpv. (b) Eye movements alternating between 2 dots 30" apart, and then back 
to centre, in the horizontal direction. (c) Alternation for the same amount in 
the vertical direction. (d) Eye fixations on eight equally spaced dots around 
the rim of the circular field of search with a diameter requiring a total of 
30" of eyeball rotation. 
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FIG. 7. PATTERNS OF EYE MOVEMENT ON A CIRCULAR FIELD WITH 
A DIAMETER SUCH THAT THE EYEBALL ROTATES 30" IN CROSSING 

FROM ONE SIDE TO THE OTHER 
(a) The subject searched for the target in large, random, saccadic jumps 

between fixations. (b) The subject changed his method of search to a circular 
path around the margin of the field. (c) After 7 fixations the target is dis- 
covered and fixated. (d) The subject again changed his search method to 
short saccadic jumps, but he failed to complete the marginal search in the 
limit of 5 sec., so part of the field seems to have been unexplored. 
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FIG. 8. DENSITY OF FIXATIONS PLOTTED IN CELLS OVER THE CIRCLE 
OF RESEARCH TO SHOW REGIONS OF CONCENTRATION AM> NEGLECT 
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Group B was shown eight different pictures by projection; then the 
situations were reversed. Thus each pupil saw each picture only 
once, but he saw all the pictures either in photograph form or pro- 
jected on to a screen as shown in the following experimental plan: 

TABLE 1. EXPERIMENTAL PLAN 

Pictures Projections 

1st session Group A Group B 
Pictures 1 to 8 Pictures 1 to 8 

2nd session Group B Group A 
Pictures 9 to 16 Pictures 9 to 16 

The pictures selected were photographs of landscapes or scenes 
familiar to the children; every effort had been made to obtain repro- 
ductions that were as technically perfect as possible. 
At the beginning of each session the instructions given to the 

children were as follows: “Write on the sheet of paper that has been 
given to you everything you see in the picture.” They were promised 
an entertainment film at the end of the experiment and were for- 
bidden to talk. The following paragraphs concerning the examina- 
tion and analysis of the results obtained are taken from M m e  
Leboutet’s report: 

(U) Analysis of results 
The working instructions given to the children encouraged them 

to list details such as a street, trees, grass, a church, etc. W e  have 
studied the pattern of these details using Rorschach’s classifica- 
tion in order to compare our results with those of Dworestky in 
his study on perception. Sometimes these details were charac- 
terized by adjectives such as large, small, old, young, and this 
occurred more frequently with the photographs than with the pro- 
jections. Verbs were occasionally applied to objects-for example, 
ladders going up, cables coming down. 
W e  observed a certain number of verbal stereotypes already 

noted by Moritz and Monchamp in their studies on images. A 
tower becomes “the Eiffel Tower”, a factory “the Renault 
Factory”, trees become “green trees”, etc. W e  might note ako 
that colour seems to be seen by certain children even in black 
and white pictures. 
The difficulty of this type of inventory came mainly from the 

use of words which were beyond the average vocabulary of the 
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children involved in the experiment. These words presupposed the 
overall recognition of things from a few characteristic elements 
which were not yet rooted in the child‘s thought (e.g., woodyard, 
garage, factory, dock, etc.). 

(b) Quantitative analysis of results 
W e  made out a card for each picture on which we noted the 

series of details which had been seen, identified, and named, 
numbering them in their order of appearance. The replies are 
tabulated below. 
Let us take as an example a slide showing a river with rocky 

islands covered with trees, a house on one of the islands, a few 
bathers, and some small boats. 

EXAMPLE : SLIDE No. 7, PROJECTION, BOYS 

DETAIU NUMBER OF 
REPLIES PUPILS’ 

NAMes Water Houses Trees Bathers Boats ...... PER PUPIL 

A 2 1 4 3 .... 5 
B 1 3 2  5 4 .... 7 
C 2 1 3 .... 8 
D 2 1 3 .... 

P 1 2 4  3 5 .... 10 

NUMBER OF 
REPLIES 
DETAIL 12 7 5 13 6 .... 49 PER 

The total number of lines having figures in each column 
represents the number of pupils who observed that particular 
detail. 
The largest number in a given row represents the number of 

details observed by a pupil for a given slide. This number appears 
in the last column. 
For the two series of eight pictures examined by both girls and 

boys, by direct vision or by projection, we tabulated approxi- 
mately 7000 details. 



Visual Perception 77 

COMPARISON OF THE NUMBER OF DETAILS OBSERVED FROM 
PICTURES AND SLIDES (BOYS) 

PICTURES PROJECTIONS 

Number Number Average Number Number Average 
of Pupils of Details per Pupil of Pupils of Details per Pupil 

BOYS 

Series 1 16 924 57 12 611 50 
Series 2 13 688 53 16 675 42 - - 
Total 1612 1286 

COMPARISON OF THE NUMBER OF DETAILS OBSERVED FROM 
PICTURES AND SLIDES (GIRLS) 

PICTURES PROJECTIONS 
Number Number Average Number Number Average 
of Pupils of Details per Pupil of Pupils of Details per Pupil 

GIRLS 

Series 1 16 1379 86 16 878 54 
Series 2 13 1160 72 16 719 45 - - 
Total 2539 1597 

An analysis of these figures shows that: 
(a) In all cases the children observed more details from 

direct examination of a photograph than from pro- 
jection on a screen. 

(b) Girls noted more details than boys. 
W e  shall proceed now to carry out an Analysis of Variance of 

1. Difference in the mode of presentation-photograph or 

2. Difference in sex of observers. 
3. Difference in picture content. 

the number of details in order to study the effects of: 

projected slide. 

W e  shall also study the first order interactions of these factors. 
One of the groups of boys numbered only 12 pupils; we have, 
therefore, reduced the number of pupils in each group to twelve 
by eliminating pupils at random from the larger groups. 
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ANALYSIS OF VARIANCE 

0.01 NUMBER OF SUM OF AVERAGE SOURCE OF VARIANCE DEGREES OF SquARe 
FREEDOM 

Mode of presentation 
Sex 
Picture content 
Interactions : 
Sex x mode 
Sex x picture 
Mode x picture 

Intra-group variance 

Total variance 

1 846 
1 355 

15 758 

1 176 
15 47 

15 857 
719 2139 

767 5178 
- - 

846 284 Significant 
355 119.5 Significant 
50.5 17 Significant 

176 59.3 Significant 

Significant 
51.1 19.2 Significant 

3 1 Not 

2.97 

1. This table shows that the three factors mentioned above 
cause quite significant differences. The mode of presentation has 
a preponderant influence and shows us that the perception of 
an image on the screen differs from the perception of the same 
image viewed close at hand. In our experiment the factors of sex 
and image content also played a strong rBle, and it will be neces- 
sary to make a systematic study of their effects. 
2. W e  observe likewise that there is an interaction between scx 

and mode of presentation and between mode of presentation and 
image content, but there is no interaction between sex and content. 
The following conclusion can be drawn: 
Under the conditions of our experiment, children observe more 

details from the study of photographs than from the study of slide 
projections. 

PHOTOGRAPHS PROJECTIONS 
Boys 
Series 1 14.93 10 
Series 2 10.58 7.41 

Girls 
Series 1 15.87 11 
Series 2 14.59 8.77 

Furthermore, inspection of the frequency distributions showed 
us that dispersion was greater in the case of photographs. A com- 
parison of the appropriate statistics conlirms this. 
W e  may say, therefore, that responses on the whole tend to be 

more unified with projected images than with photographs ex- 
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amined at close range, and the children's attention is also con- 
centrated more on the same details. 
The location on the picture of the first detail noticed by all the 

pupils can be plotted. W e  then obtained charts such as the follow- 
ing, selected at random: 

Example: View 1, Girls . 
xx 

xxxxx X 
XXXXX X 

W e  shall not give all the details of this part of the study because 
we have been unable to illustrate this article with reproductions of 
the pictures used, but we noted that on the whole the density of 
points was greater for slide projections. 
The educational consequences of these observations are obvious. 

but further study would be necessary to show that the areas of pos- 
sible use for slide projections would not be exactly the same as for 
pictures meant to be seen at close range. 
The full interpretation of all these results raises a number of 

difficulties, however, because the conditions of perception are not 
identical, and the influence of image luminance might well constitute 
an important differentiating factor. (PiCron and his colleagues, in 
their Vocabulaire de la Psychologie, have defined luminance as the 
variation of the intensity of a light stimulus which produces a sensa- 
tion of brightness. Photometric brightness differs from retinal 
illuminance only in a purely ocular factor.) In a new experiment 
using special devices, the author studies the perception of images in 
three different situations: 

(a) Episcopic projections on a screen, with the children all being 
seated properly in relation to the screen in order to 
eliminate any factor of directional reflection. 

(b) Presentation of images in a dark box in order to eliminate 
the influence of the lateral Eeld of vision. 

(c) Presentation of images under conditions of normal vision. 

In all three cases the luminance is kept constant in order to 

W e  shall take from this experiment only the results which are of 
eliminate this factor of differentiation. 
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educational and psychological interest. Under these special condi- 
tions of equal luminance in all cases, the differences in the number 
of details observed are no longer significant; what is being studied 
here are the laws of visual perception in relation to the intensity of 
the stimulus. But it is interesting to note another factor, as the author 
does: having observed a constant decrease in the number of obser- 
vations from the beginning of the test to the end, we tried to show by 
factorial analysis that this was due to a factor of fatigue rather than 
to any other conditions of the examination. The results are as 
follows: 

TABLE 2. TOTAL NUMBER OF DETAILS OBSERVED 

GROUPS 1ST TEST 2ND TEST 3RD TEST 

e1 52 1 466 367 
e2 506 483 349 
e3 535 450 444 

Total 1562 1399 1160 
- - - 

An analysis of these figures reveals a specific factor of fatigue which 
increases as the experiment continues. 
This brings us back to our educational considerations. The teacher 

should always try to secure the best conditions of presentation so 
that perception will be at its highest, and he should take into con- 
sideration the length of time that it lasts so that fatigue will not 
reduce the effectiveness of the modem techniques being used. 

THE IMPORTANCE OF SIZE 

The study of Merent perceptual situations, as we have just seen, 
shows that there are differences which must be taken into considera- 
tion either when these techniques are used or when experimental 
results are being interpreted. Among the variable factors, special 
mention must be made of the size of the picture. In most cases pro- 
jecting a picture on to a screen produces linear changes, the effect of 
which must be studied in order to analyse the phenomena of per- 
ception more accurately. W e  refer in this regard to the excellent 
work of Ostemeth in his test which involves copying a complex 
figure (169). The author asks the subjects being tested to reproduce 
the following figure, under certain specific conditions which we 
shall not go into here: 
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FIG. 9. COMPLEX FIGURE (OSTERRIETH TEST) WHICH VARIOUS 
Susmcrs OF DIFFERENT AGE GROUPS WERE ASKED TO ANALYSE 

Qualitative analysis of the reproduction and the mark given to it 
bring out certain perception phenomena and types of reproduction 
which vary with three distinct age groups: 

Very young children (averaging four years of age) usually make 
a chaotic reproduction in which, however, a few elements are, 
recognizable. The next stage is one in which the reproduction is 
made by juxtaposing small portions of the figure (five to twelve 
years). The final stage is one in which the subjects usually begin 
with the central rectangle and arrange the other elements around 
it (eleven years and above). 
In discussing these results and trying to explain the reason for the 

spottiness frequently observed at the second stage, Osterrieth syste- 
matically studied all the factors at work and wondered why the 
rectangle which forms the underlying structure of the whole figure 
was not correctly reproduced by the young children. H e  says: 

W e  were struck by the fact that certain elements, especially the 
‘large rectangle’ which is the underlying structure of the drawing, 
never appear as such in copies made by younger children, and we 
wondered whether or not the children ‘saw’ these elements in 
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the model. It was not difficult to reproduce these elements on 
separate cards following the exact scale and orientation of the 
original, and to ask the children whether or not these elements 
were to be found in the figure. 
The extremely important results of this research may be directly 

applied to the audio-visual situation to explain some of the diffi- 
culties pointed out by several authors concerning the difficulty of 
comprehending pictures projected on a screen. 

TABLE 3. OBSERVATION OF DETAILS IN THE ORIGINAL MODEL, 
WITH PERCENTAGES OF DIFFERENT TYPES OF ANSWERS 

CORRECT ANSWER IN LESS SIMILAR DETAIL FANCIFUL NEoAnw 
THAN 30 SECONDS NOT IDENTIFIED ANSWER 

years per cent per cent per cent per cent 
5 50 7 14.5 28.5 
6 53 3.5 11.5 32 
7 61.5 5.5 11 22 
8 71.5 5.5 3 20 
9 86.5 3.5 1 9 
10 89.5 1.5 2.5 6.5 
11 93.5 1.5 2 3 

The author concludes: 

1. Between 5 and 11 years of age the number of details observed 
correctly gradually moves up from half to almost the entire 
number; the most noteworthy increase takes place between 8 and 
9 years of age. 
2. Details are not recognized or are declared absent by over 

25 per cent of the children under 7 years of age. This percentage 
gradually decreases to less than 10 per cent at the age of 9 and 
5 per cent at 11. The largest reduction takes place between the 
ages of 8 and 9. 
3. Precision of observation increases with age: the number of 

similar but not identical details as well as completely different 
details wrongly observed diminishes markedly, going from 21.5 
per cent at the age of 5 to 3.5 per cent at the age of 11. 
The results are disturbing, in a sense, because they show the 

difficulties that infant-school children have in perceiving correctly 
the pictures which they are shown. The problem then arose of ex- 
plaining these difficulties, and, to complete his analysis, Osterrieth 
classified the different details of the diagram in several categories; 
a large difference was evident between the percentages of correct 
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answers obtained for a particular age. For example, for five-year- 
old children the three categories in which details were classified 
yielded ‘correct’ percentages of 98 per cent, 37 per cent, and 28 
per cent. A close analysis by the author of the percentages obtained 
enabled him to reach the following conclusions which we give in 
summary form: 

1. Small characteristic details which stand out from the rest 
because of their form or position and which are units in themselves 
are easily noticed at every age (cf., what was said above about 
‘form’ and ‘structure’). 
2. Observation of more complicated details requiring a higher 

degree of perceptive activity is rarely accurate before the age of 7. 
3. Larger details, being different from the previous ones because 

of their symmetry, regularity, and larger dimensions, pose a problem 
of importance to our study. They are obvious to adults, they are less 
easily discerned by children under 7. It would seem that the ‘size 
of the figure’ is a factor which introduces a particular difficulty. 
Various authors have pointed out how important closeness is in the 
child’s perception. Piaget in his work on perception (174) demon- 
strated the r61e of decentring the gaze in order to regulate the centring 
action which always has a distorting effect. According to him, adult 
perception is more objective than that of the small child because of 
the action in time required by the different successive centrings. The 
inability of young children to see the ‘large details’ might be ex- 
plained by the need to co-ordinate a very large number of successive 
centrings; and here again, by a different path, we come upon the 
problem of the speed of the mental processes which we have already 
considered. 
Whatever the full interpretation of these difficulties may be, the 

author concludes as follows: 

The large details of the underlying structure are apparently not 
perceived before the age of 7 because of their large size, which 
makes them more difficult to detect than smaller details even if 
the latter are more complicated. After the age of 7 the factor of 
complication (or the perceptive operation involved) becomes 
more difficult than size. 
Thus the laws of perception are not laws of ‘geometrical simi- 

larity’. The same figure shown to children in different ways does not 
produce the same psychological reactions. The same film seen on 
different screens arouses different impressions. The constant attempt 
to increase the size of the projection surface has met with serious 
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problems. In striving to create a greater impression of reality, 
exaggerated close-ups, which by their very size go contrary to 
correct perceptive interpretation, sometimes do just the opposite. 

This last remark introduces a new problem which we cannot avoid 
in a study on visual perception and which we shall have occasion to 
come upon again in connection with cinematographic comprehen- 
sion-namely, that of the changes in scale from one frame to 
another. In editing a film, scenes taken from different angles and dif- 
ferent distances are mixed together, and the whole art of the cinema 
requires the constant use of this change back and forth, without 
which a film would seem monotonous. The diagrams below show 
the three main types of shot. 

Reality 

Camera 

Screen 
Long-dis tance Medium Close-up 

shot shot 

FIG. 10. VISUAL PERCEPTION AND THE USE OF DIFFERENT PLANES 

The spectator’s angle of vision remains the same because his 
distance from the screen is constant throughout the projection. But 
the scale of what is seen from this angle vanes continually. The nose 
of an actor, which is only a tiny spot of shadow in a panoramic 
shot, takes on a certain dimension in a medium shot and becomes 
enormous in close-ups; a microbe which is only a few microns long 
seems like a monster on the screen. These variations in size certainly 
give rise to problems that have not yet been thoroughly studied. At 
the simple perceptual level, what happens to visual accommodation 
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while these changes from far-away to close-up shots are taking place? 
What effect does it have on the perception of a third dimension? 
Assuming that these facts have their physiological counterparts, do 
they contribute to, or take from, the final interpretation which is to 
give the message its true meaning? Later on it will be seen how they 
can be approached using film material especially designed for this 
purpose (1 6 1). 
The problem of size in the audio-visual situation is of great 

importance in the early years of primary school. The adult later 
accommodates easily to the inherent difficulties of perception from 
a screen, but this is not true for the child, and the teacher should 
never forget that a child’s vision is not exactly the same as his own. 
Thus a special preparation or mode of presentation is required for 
educational purposes in order to counteract the distortions of per- 
ception and the false perceptions which lead to errors of compre- 
hension. 

PERCEPTION AND THE POSITION OF THE CAMERA 

W e  have insisted on the duty of the act of perception and have 
tried to show that it cannot be separated from the other elements of 
the visual situation. For this reason we should like to say a few 
words on the importance of photography on perception-that is, on 
the ease or difficulty with which messages are received. Let us 
recall in this respect that the camera may either be situated outside 
the scene being filmed or else be inside the situation in the place of 
one of the dramatic characters in such a way as to show the view 
that he himself would have of the scene. This is called the subjective 
camera. This simple distinction is essential in education. A pupil or 
soldier in the army is shown how a movement should be performed 
by having it demonstrated before him, but it is impossible for him to 
see the movement from his own point of view. Experiments have 
been made in connection with the learning of a movement that is 
peculiar to a given trade (167): 

When a worker is to be shown how to carry out a particular 
piece of work, the camera may photograph the movement from 
two opposing angles: the scene may be shot from the point of view 
of the worker who is performing the task properly (subjective 
camera), or on the contrary from the point of view of the 
apprentice who is watching the worker at his work (objective 
camera). Studies carried out using two such different films of the 
same subject show that results are better when the scene is filmed 
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from the point of view of the worker actually performing the 
movement (subjective camera). The spectator is given the impres- 
sion of taking part in the movement himself, and when he later 
tries to perform it he will have no trouble in restructuring the 
space in which he operates. This makes it all the easier to acquire 
that precise knowledge which is necessary in learning to perform 
specific professional movements. 

Despite these important results, which are especially valid for 
adolescents and adults, one can hardly fail to compare them to the 
problems considered by Piaget and Inhelder with regard to the 
child's concept of space (173). The child cannot orient himself 
readily in a landscape, and, because of the difficulties he has in de- 
centring himself, he finds it hard to adopt the point of view of others. 
The authors quoted above have analysed in great detail how the 
representation of space is developed and built up in the child, and 
they have pointed out all the difficulties he encounters. They did not 
use cinematographic techniques in their experiments, but their 
methods and results might be copied and applied to experiments 
using films. 
The importance of the position of the camera in taking the picture 

would make it possible to draw up further conclusions from the 
experiments reported on by Piaget and Inhelder in the last chapter 
of their book, where they study how a human figure is located in a 
landscape and how the layout of a village is grasped. The study of 
the way in which different perspectives are made to relate to one 
another (Chapter VIII) is likewise directly related to our subject. It 
will suffice to describe the conditions under which the experiments 
were carried out to give an idea of their importance. Let us turn to 
the words of the authors: 

W e  used a model made of papier mdchC 1 m. square at its base, 
showing three mountains 12 to 30 cm. high From his normal 
position before the model (position A) the child sees in the fore- 
ground, slightly to the right, a green mountain with a small house 
on top of it, and to the left an earth-coloured mountain a bit 
farther back, somewhat higher than the green one and recogniz- 
able apart from its colour by a red cross at its peak. The highest 
of the three mountains rises in the background as a grey pyramid, 
its peak covered with snow. From position C, opposite to A, a 
zigzagging road can be seen on the side of the green mountain. 
From position B a small stream can be seen flowing down the 
earth-coloured mountain. Each mountain has a single colour, 
with the exception of the white at the top of the grey mountain, 
and the only landmarks are those which we have just described. 
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C 

A 
Elevation 

A 
Plan 

FIG. 11. THE INFLUENCE OF VIEWPOINT ON PERCEPTION 

W e  presented to the subjects being tested ten different pictures 
measuring 20 cm. by 28, showing the same mountains seen from 
different points of view, in an easily recognizable form and suffi- 
ciently large so that the outstanding signs (cross, house, white 
peak, etc.) were clearly visible, and the colours the same as those 
of the model. W e  also had three moveable cardboard mountains 
modelled and coloured the same way as those of the original. 
These mountains could be moved about by the child in such a way 
that he might reconstruct the landscape from any particular angle. 
Lastly, the materials used included a wooden doll 2 to 3 cm. high, 
the head of which was simply a round knob without any face, so 
that the child would not have to take into consideration the direc- 
tion of the gaze and could concentrate on the location of the 
figurine. This doll was placed successively in different spots, and 
the problem consisted in finding the relationship between its 
different locations and the possible views it had of the three 
mountains. Thus it was not the child himself who walked around 
the mountains-except when he was allowed to verify his replies 
-but rather the doll which did the travelling, and the child had to 
imagine and reconstruct by inference the changes in viewpoint 
that went with these shifts in position, or else the changes in the 
position of the figure as the landscape changed. 
W e  can see immediately the analogy that might be made with the 

picture, either still or moving, recorded by a camera that can be 
moved anywhere in relation to the landscape or the scene. If we 
try to sum up the excellent analyses of the authors we might say 
that there are three main stages in psychological development. In 



88 Basic Phenomena of Perception 

the fist stage the child is unable to answer elementary questions. 
The second stage (up to the age of 7 or 8) is characterized by “a 
complete or partial non-differentiation between the point of view of 
the subject and that of other observers”; all the replies show that 
the child in fact expresses his own point of view, as though the 
mountains could not be seen from any point of view except his 
own. Stage I11 (from the age of 7 or 8 to 11 or 12), on the contrary, 
is marked by differentiation and the growing co-ordination of 
different points of view. At level I11 A (from 7 or 8 to 9, on the 
average), there is differentiation of certain relationships accord- 
ing to the changes in the observer’s position, but there is still no 
overall co-ordination of points of view. This is acquired towards 
the age of 9 or 10 at level I11 B-that is, at the age where, as we 
have seen, simple types of perspective are finally grasped and 
perspective makes its appearance in drawing (visual realism). 
When the camera, either successively or simultaneously (montage 

effects), photographs from different positions in space, the visual 
message does not have the coherence of direct visual impressions, 
and in order to be perceived correctly it must be aided by perception 
and intelligent activity which is impossible before a certain age. 

PERCEPTION OF MOVEMENT 

1. Either the camera remains hed, as the eye of the spectator 
would be in watching everything going on around it, and 
the filmed picture reproduces approximately what would 
be perceived directly from reality. 

2. Or the camera itself moves and the spectator identifies with 
it. In this case the whole landscape and persons in it pass 
across the screen. People who are not accustomed to 
cinematographic vision react strangely to this: spectators 
have been known to run away screaming with fear be- 
cause, as they said, the houses began to move. This re- 
action shows that without a certain habit-which in this 
case means a basic familiarity with the cinema-indivi- 
duals do not always initially interpret correctly messages 
shown on the screen. In certain intermediate cases the 
camera moves at the same time as the person on the 
screen, and the latter then appears motionless, whereas 
the scenery moves in an opposite direction. There is also 
the so-called subjective camera which moves as the 
observer’s eye would move and which tries to take into 
account the personal aspect of vision. 
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3. Or else movement is suggested by several scenes which 

follow one another in time, with or without connecting 
fades. In this case the spectator must reconstruct move- 
ment with the visual signs put before him. This implies 
a psychological activity operating both upon space and 
time, and not every spectator is capable of this. W e  shall 
return to these problems when we come to study com- 
prehension at the cinema. 

Psychologists have not studied all of these situations in detail, 
but some specific research has been done on certain limited aspects 
of the problem by Professor Rey (187). His work is of great interest 
because it shows one of the ways in which these questions may be 
approached experimentally. 
Rey first constructed a very simple device in which marbles could 

be moved in directions shown by the arrows on the diagram. 

FIG. 12. VARIOUS TYPES OF PERCEPTION OF MOVEMENT A N D  
DIRECTION 

The results of the experiment are of interest because they reveal 
the variety of effects possible. Various types of perception were 
identified and catalogued as follows: 

(a) Rotation of the marbles through an angle of approximately 
90 degrees, about the middle of the rectangular field, the 
motion being in a counter-clockwise direction. Under 
this aspect all the individual movements are part of the 
general effect, and many errors of observation are made. 
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(b) Same overall effect, but with an impression of movement 

towards the centre. 
(c) Same basic overall effect, but with one or two marbles 

moving separately and even in an opposite direction: 
marble 1 moves upward in a straight line while all the 
other points turn about the centre of the field in a counter- 
clockwise direction; marbles 1,4, and 7 become detached 
from this general movement and drop towards the bottom. 

(d) T w o  movements, turning in opposite directions, begin in the 
lower central part of the field and meet in the upper 
central part. 

(e) T w o  rotation movements take place on opposite sides of a 
line with marbles 5, 6, and 7 remaining motionless. 

(f) Slight overall movement on the right side of the field; the 
marbles on the left side remain motionless. 

(g) T w o  distinct turning movements on either side of the field, 
each movement having the characteristics described under 
(U) above. 

(h) Right and left halves of the field converge towards the centre. 
(9 Horizontal shift from right to left of all the marbles in the 

upper half of the field, while those in the lower half re- 
main motionless. 

3 .  

A very large number of individuals did not perceive all the move- 
ments correctly. In the face of so many mistakes and finding that 
adults were incapable of answering correctly, Rey then constructed a 
simpler device which made it possible to obtain a clearer idea of the 
difficulties introduced. In this device simultaneous horizontal move- 
ments could be produced from left to right or vice versa, varying in 
number from one to five at a time. Thus it was easy to estimate 
quantitatively the exactness of replies given, and the following 
tables will enable us to draw useful conclusions from these results: 
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TABLE 5 

Ages 1 2 3 4 5 6  
~~ 

44 to 54 years 1 50 50 35 22 22 5 
2 72 35 35 22 22 0 

5+ to 6 years 1 60 50 35 15 20 15 
2 85 60 65 35 30 30 

~~ 

6 to 68 years 1 90 75 60 40 25 25 
2 90 100 75 55 55 30 

68 to 7 years 1 75 70 55 55 75 40 
2 90 75 75 70 85 70 

The above table is an extract taken from the general results. It 
gives the number of correct replies by individuals in two successive 
tests with arrangements as numbered. 
What do these numerical results teach us and how are they 

related to our educational and psychological considerations? First 
of all, we note that from the age of 6 onward, results improve with 
the second trial on all the arrangements; between 5 and 5% years this 
progress is observable only with the simplest arrangements. W e  also 
observe, Rey notes, that it is worth showing a film a second time to 
children over 6 in order to obtain a greater effectiveness. 
O n  the other hand, for every age the percentage of correct replies 

concerned only with position is much greater than the percentage of 
successful replies in which the direction of movements is also 
included. The author concludes: 

The perception of motion is thus dissociated to a certain extent 
from the perception of spatial direction, whereas it might have 
been assumed that to perceive a movement is necessarily to 
observe its direction.. . . W e  may thus presume that there is a 
kind of primary cinematic perception which does no more than 
observe the spots where movements are produced. Observation of 
their direction would seem to be a secondary, more complex 
phenomenon involving spatial co-ordinates and a detection of 
movements in relation to one another. 

In order to explain all the results which he analyses in his book- 
and which we must omit here for lack of space-Rey refers to motor 
phenomena, to the difficulties of the child in this matter, and to the 
time required for the different ‘centrings’ which are necessary. 
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Rather than limit himself to movements which were too mathe- 

matical and artificial, the author completed his fust studies by using 
puppets to which five different movements could be imparted 
simultaneously; the children then had to imitate these movements 
with a similar puppet which they were given. This test, given both 
to adults and to 20 children, 6 to 7 years of age, in Geneva, yielded 
the following results: 

TABLE 6 

Adults : 
Trial 1 . . . 5 per cent Reproduced the 5 movements exactly [ Trial . . . per cent 
Trial 1 . . . 35 per cent 4 exact movements out of a possible 5 [ Trial . . . 45 per cent 

Children from 6 to 7 years of age : 
. . . 0 per cent 

Trial 2 . . . 0 per cent Reproduced 5 movements exactly 

Trial 1 . . . 0 per cent 4 exact movements out of a possible 5 [ Trial . . . per cent 

These results are somewhat discouraging. If we now consider the 
total number of movements reproduced exactly, rather than the 
groups of 4 or 5 movements reproduced accurately, we then obtain 
a less negative table, but one which none the less causes the educa- 
tional psychologist to reflect. 

TABLE 7 

NUMBER OF 
TOTAL NUMBER MOVEMENTS p$iE:?s NhyE,"" 
OF MOVEMENTS REPRODUCED FORGOTTEN M~~~~~~ 

EXACTLY 

Adults 
Trial 1 87 per cent 70 per cent 13 per cent 17 per cent 
Trial 2 88 per cent 73 per cent 12 per cent 15 per cent 

Trial 1 54 per cent 29 per cent 46 per cent 25 per cent 
Trial 2 59 per cent 39 per cent 41 per cent 20 per cent 

Children 
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Let us note, however, that slightly more than half of the real move- 
ments were observed, and that the number of errors was more than 
20 per cent. Thus, we see, as the author states, that 
certain rdles are reversed and a surprising importance may be 
attributed to a minor detail in the accounts that young children 
give of shows which they have seen. The subject may have 
observed a movement that is quite secondary to the film as a 
whole. For example, he may see an object falling to the ground 
during a fight. This detail may become the central point of the 
entire action, and the child will claim to have seen an object 
which knocked over three or four persons as it fell. The logic 
peculiar to the child scarcely introduces into his perceptions, and 
his later memory of them, corrective elements that would tend 
to ensure coherence and verisimilitude. 
All the results show that there is continuous progress with age. A 

child may be sensitive to the general feeling of a cinematographic 
scene and be emotionally affected by the play without clearly per- 
ceiving its different movements. Before studying the intellectual 
problems involved in cinematographic comprehension, it is perhaps 
necessary to investigate certain primary processes which condition 
these problems. 
At this point in our analysis we must move to another plane and 

adopt the approach taken by Michotte in his more recent studies 
(163). In a memorable lecture delivered at the Institut de Filmologie 
in Pans, Michotte, before going into the question of the spectator’s 
emotional participation or empathy (see below), stated that “the 
study of the purely visual perception of movements and their com- 
binations is apt to shed some light on the matter”. Here are a few of 
the author’s basic observations which enable him to make some 
penetrating analyses: 

1. Whenever two or more objects move across a visual field at 
different speeds or in different directions, the movements and 
objects are seen as completely separate from each other. 
2. When two or more objects present in a field of vision begin 

moving simultaneously at the same speed and in parallel direc- 
tions, but at sufficient distances from one another, and particularly 
if they are moving in different frames of reference (settings), the 
objects and the movements which they execute are seen as 
separate. The coincidences of motion and time simply form an 
overall structural unity which is actually a parallelism between 
different events. 

3. Assuming that the objects are closer together in space and 
that they are set in motion at the same velocity in parallel direc- 
tions and in a common frame of reference, observers unanimously 
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state that they see a single movement executed by a group of 
objects. 
This fact is extremely interesting because it shows that the 

difference in the paths followed (parallel but not identical) by the 
objects is not sufficient to ensure that each of them is considered 
exclusively responsible for its own motion. N o  object in such a 
case is perceived as moving by itself; the motion seems to belong 
to the group, and each object participates in the overall motion, or, 
in other words, there appears to be a single collective motion. 
4. Lastly, whenever two objects some distance apart come to- 

gether while moving at the same velocity, and continue to move 
together but in the same direction after meeting, they soon merge 
into a single overall object, provided their forms lend themselves 
to this fusion (two squares of different colours, for example), and 
are then seen simply as a complex object (two-coloured rectangle) 
with a motion of its own. 
These experiments can be carried out with relatively simple tech- 

niques, going systematically and progressively from one result to 
the next on the strength of the well-known laws governing the 
structural organization of perception (proximity, similitude, com- 
mon purpose, etc). W e  might add that similar tests can easily be 
carried out in the field of tactile-kinaesthetic perception of the move- 
ments of our limbs, and that they yield similar results. 
The following conclusions may be drawn from these observations: 

1. The physical motion of an object may be perceived as not 
belonging exclusively to it. 

2. The separate motions of several objects may merge into a 
single overall motion which is attributed collectively to 
all the objects. 

3. When juxtaposed objects move together in the same way they 
may be perceived as a single complex object. 

4. It may be added that other experiments prove that the motion 
belonging to one object may in certain cases seem to be- 
long to another object, as in the case of the perception of 
causality, for example. 

It is clear that these observations are of great importance in 
interpreting phenomena of motor empathy. The differences between 
these phenomena and purely visual structures should, however, be 
stressed. 
In the case of motor empathy, the movements executed by the 

actor-object are perceived visually, whereas those of the spectator- 
object are perceived in a purely tactile-kinaesthetic way. Normally, 
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the spectator does not look at his own limbs during a show. How- 
ever, this only constitutes a minor difficulty, since it is obvious that 
the different ways in which the different senses grasp similar types 
of motion form no barrier to their fusion in perception. 
There are, however, more serious objections. 
The two objects, and consequently their movements, are usually 

separated by a considerable distance. Now, it is well known that 
distance is a powerful factor in segregation, and it might be found 
surprising that the movements of the spectator in the audience could 
become identified in perception with those of the actor on the screen. 
In this connection it must be noted that the influence of distance 
upon perception may be compensated to a large extent by the 
influence of other integrating factors such as continuity in time, a 
life situation similar to that of the actor, etc. ‘Remote-control 
launching’ is an excellent example of this type of perceptual inte- 
gration despite the distance separating cause from effect. 
For that matter, the distance may not be so great phenomenally, 

since in the cinema situation it is not a question of physical distance 
but of psychological distance, and this may be greatly reduced, 
particularly in cases where there is a ‘visual contact’ over an 
‘empty’ space, without intervening objects, as in a darkened 
cinema. One has only to consider the immediate ‘visual contact’ 
established between two persons who are looking at each other, to 
realize that there is a real contact. 
Thus it can be postulated that the movements of the spectator 

are apparently identified with those of the actor in virtue of the 
principles of similarity of underlying structure and recognition of a 
common situation. This explains why the spectator gets the impres- 
sion “that he feels what the other person is doing”. 
W e  must refer also to a special phenomenon in connection with 

perception of a certain type of movement-namely, the stroboscopic 
effect. The stroboscope is an ‘artifact’ which is a product of tech- 
nology. The study of a few particular situations will show us the 
difficulties of perception which the spectator encounters, and once 
again we shall find ourselves in the no-man’s land between percep- 
tion and intelligence. 
The stroboscopic effect is caused by the fact that the motion- 

picture camera actually films a series of kxed slides (currently 24 
per second €or standard sound films). If the movement photographed 
is a cyclic one, curious situations may arise such as those explained 
by the following diagrams: 
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Example I 

The wheel and the spoke OA have a circular motion of 24 turns 
per second; each frame of the camera will photograph the wheel and 
the spoke in exactly the same position. When the film is projected 
the wheel and the spoke will appear motionless despite the rapid 
speed of rotation. The same illusion will be produced whenever the 
wheel turns at a velocity of n x 24 turns per second. 
Example 2. What happens when the wheel and the spoke OA 

rotate at a speed of 25 turns per second-that is, if it takes them 1/26 
of a second to complete a single turn? 

A' 

The first frame will photograph the spoke in the position OA at time 
t,; by the time the next frame is photographed (t1+1/2J the spoke 
will have moved from position OA to OA' because it no longer re- 
quires 1/24 of a second to make a complete revolution, but only +& 
of a second; at time t,+1/24 the spoke will have gone beyond its 
initial position, forming a small angle with it which is easily 
measured. The successive frames of the film will record a series of 
positions OK, OA" . . . and reproduction on the screen will give the 
impression of an extremely slow movement. This is because be- 
tween every two frames of the film the spoke turns through an angle 
of 2"/24. and it will require 24 frames for it to return to its orginal 
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position. Thus the movement reproduced will be that of a spoke 
turning at the speed of one turn per second. 
Example 3. If the wheel and the spoke turn at a rate of only 23 

turns per second, the phenomenon is the same but in a reverse direc- 
tion; 

24 tl 

assuming that the first frame photographs the spoke in position OA 
(at time tl), by time t, + ?h4 the spoke will not have had time to make 
a complete turn, and as a result the wheel will appear to turn slowly 
backward when the film is projected on a screen. 
Here we actually have two different phenomena of perception: 

the modification of motion and, in some cases, the reversal of the 
direction of motion. Motion is completely modified because what 
appears on the screen is not at all the result of accelerated or slow 
photography. Thus a new perceptual problem arises. In addition to 
the difficulties of perceiving motion which we have studied above, we 
now must take into consideration a contradiction between our 
experience of reality and the cinema image of it when we are shown 
a vehicle moving in one direction while its wheels seem to turn in 
the opposite direction. 
In such cases the message perceived must be completely recon- 

structed by an intellectual effort, otherwise it will be completely dis- 
torted. W e  have had occasion to observe errors of interpretation of 
this type in cases where the face of a clock was photographed mark- 
ing different hours. The film-maker meant to indicate that events 
were happening slowly in time or at regular intervals, whereas the 
child seeing the hands of the clock move more rapidly than usual 
concluded, on the contrary, that things were happening rapidly. 
Thus, without any advance notice, the spectator is required to 

make two types of reconstruction of reality from what he sees on 
the screen. In one case it is the time-scale which he must alter in 
order to interpret the iilm correctly, and the psychological processes 
involved are probably similar to those which we referred to in 
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connection with changes in visual distance; the other case is much 
more complex and is hardly related to simple perception. 

W e  must draw from all of this conclusions which are applicable 
to education. The effects mentioned above are of two types: the 
stroboscopic effect which is inherent in the cinema technique itself 
(except when it is deliberately created in analyses and scientific 
films), and slow-motion or accelerated effects which are introduced 
by the film-maker. This implies two types of problem for the 
educator who wishes to prepare his pupils and help them towards 
a better understanding of the cinema. The explanation of the stro- 
boscopic phenomenon belongs to the field of science; but the ex- 
planation and use of the other effects belong primarily to the art of 
the cinema. In both cases adequate preparation is required, and 
since pupils cannot be given instruction of this nature before the 
relatively advanced age of 12 or 13. we must address an appeal to 
producers of films for children in the hope that they will use these 
effects sparingly, even though, we must admit, they have their place 
in the cinema and are tempting to film-makers. 

IV. AUDITORY PERCEPTION 

Of the two words ‘audio-visual’ often only the last is heeded. 
Many studies are devoted to the rdle of the eye, very few to the 
problems of the ear. While not wishing to deny the dominating 
importance of the visual over the auditory in audio-visual situations, 
there is something, nevertheless, to be said for trying to restore the 
balance a little in favour of the ‘audio’ aspect. It would be interest- 
ing to psychoanalyse research workers and attempt to find out the 
reasons for the relative poverty of studies on the auditory side 
despite the importance it should have both in ordinary life and in 
education. If PiCron is right in saying that “apart from detection 
and, to a minor degree, identification, auditory perceptions scarcely 
intervene at all in the two major domains of verbal communication 
and music”, the emphasis must be placed on the adjective ‘major’, 
because the ear does help man to speak. It can be said, moreover- 
to keep to our own subject-that technological progress makes large 
demands on our auditory functions. There is now a telephone in 
every office, coupled with a system of inter-office communication; 
in the factory transmission is speeded up and simplified by small 
portable receivers through which liaison is maintained between fore- 
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men and managers; the gramophone-record industry has so de- 
veloped in quality and quantity that the gramophone is becoming 
more and more an everyday object to children; tape-recorders of 
every kind are invading our daily life, and soon, instead of a letter 
several pages long, a small reel will be sent through the post. If this 
were not enough, mention could certainly be made of the transistors 
which have brought radio out of doors-very often at the expense of 
the calm and tranquillity of those who, out on a peaceful walk, are 
looking for a little quiet. 
To counteract background noise and to communicate at all, 

people have begun talking louder and no longer hesitate to use a 
microphone to amplify the voice. The smallest lecture hall, the 
most insignificant theatre, is now fitted for sound, and the poorest 
singer can make himself heard by an audience of thousands and 
impose his dubious musical technique. The politician and even the 
teacher do not hesitate to use microphones and loudspeakers 
so as to reach more and more listeners, and thereby obtain an 
impression of wielding enhanced power-"they have been 
motorized", as Professor Mira y U p e z  wryly remarked; hence the 
interest now being taken in work on speech therapy and audio 
problems. The importance of the teacher's voice-its quality 
as well as its strength-is now appreciated. Certain recruiting ex- 
aminations include a diction test, and in many teacher-training 
institutes future teachers have to undergo a course in speech train- 
ing. O n  the audio side, the development of audio-visual techniques 
has demanded a more accurate knowledge of the auditory functions 
and certain new re-education techniques have led research workers 
to attach great importance to all audio-verbal connections. 
This long introduction has indicated the necessity for dealing 

more completely with the audio aspects of the audio-visual situation. 
If audio research seems of less immediate consequence to educa- 
tional psychologists than work carried out on the visual side, the 
opportunity can still be taken to draw attention to the scope it 
provides for scientific activity. 
In this study we will consider the audio aspects from the psycho- 

logical angle and, as in the case of the visual, ignore the general 
physiological problems of hearing unless they have a bearing on 
audio-visual situations, and we will try to compensate for the limita- 
tions of this approach by the variety of the points of view from 
which the problem will be regarded. 
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SUMMARY OF BASIC PRINCIPLES 

Auditory perception occurs only when the components of the stimu- 
lus lie between certain frequency and intensity thresholds (we are 
referring here to pure sounds). Every sound emitted by an apparatus 
is characterized by its frequency and its amplitude. If a message is to 
result in a perception, its frequency must be approximately in the 
2G2000 cps. range; sub-sonics and super-sonics may not be with- 
out effect on the organism as a whole, but do not give rise to per- 
ception in man. 
Again, below a certain intensity threshold there is no percep- 

tion, and beyond an upper intensity limit there is actually pain. 
Beyond this pain threshold the auditory apparatus can be partially 
or totally destroyed, and temporary or permanent deafness can fol- 
low if the intensity is too great (as in an explosion or bombardment). 
Three of these thresholds can be measured in man (it would be in- 

human to want to determine the pain threshold except for certain 
professional requirements and when a tolerance limit has to be 
established), and the classical audiogram constructed; a few words 
must be said about this to serve later in this study. The older form 
of audiogram was constructed with the frequency, expressed loganth- 
mically. along the abscissa, and the intensity, expressed in deci- 
bels, along the ordinate. 

t I I Pain threshold 
I 

Frequencies (logarithmic scale) 
FIG. 13. CLASSICAL AUDIOGRAM 
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More recently these audiograms have been made more flexible. 
The absolute threshold is no longer measured as previously, but, for 
each frequency, the auditory defect of the subject in relation to the 
average, normal threshold is ddicated. Accordingly, the audiogram 
of a subject whose hearing is normal for all frequencies would con- 
sist of a straight horizontal line at zero level. (See Fig. 14.) 

Frequencies 
0 

-10 -- 
-20- 

.9 b 

FIG. 14. MODERN AUDIOGRAM 

Apart from individual audiograms which are fairly easy to con- 
struct, statistical-type phenomena have been illustrated, and Dr 
Tomatis even talks about an “ethnic ear” (207). According to him, 
great importance is to be attached to the auto-control of phonation 
by audition (Tomatis effect); the study of languages showed him 
“how the evolution of racial groups down the ages has led each, 
wholly involuntarily, to adopt a certain vocal mechanism composed 
of vowels and consonants whose pronunciation and quality are 
clearly differentiated from one group to another”. 
Below are given what, according to Tomatis, are the characteristic 

audiograms of certain ethnic groups. 

French language 
The figure, representing the specific auditory curve of French, 

shows a maximum selectivity at about 1500 cycles per second (cps.) 
and a second towards 250 cps., the difference in sound intensity be- 
tween these two levels being about 20 decibels. 

English language 
It will be seen from the figure that English hearing is very sensi- 

tive to sharp sounds; in speech this leads to the emission of whistling 
consonants. 
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FIG. 1s. AUDIOGRAM OF FRENCH 
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FIG. 16. AUDIOGRAM OF ENGLISH 
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German language 
The figure shows how different German and English sound to the 

ear. Germans do not hear sharp sounds well, but are sensitive to the 
medium range. In speech this leads to a characteristic ejection of 
breath and a postural reflex. 
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FIG. 17. AUDIOGRAM OF GERMAN 

Spanish language 

low sensitivity in the sharp, after a maximum towards 1800 cps. 
Fig. 18 shows exceptional sensitivity in the low tones and a very 

The Slav ear is very receptive, and especially so towards the low 
tones. It accordingly can take all qualities, and the Slav vocal system 
can reproduce them easily. 
Italian hearing is restricted, but it is specific for the high reson- 

ances which, in voice production, facilitate singing. 
These points call for serious psychological consideration, and, 

before dealing with purely audio-visual situations, a few words must 
be said about the development of auditory sensitivity. 
If we accept the results given by Tomatis, we are thereby accept- 
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FIG. 18. AUDIOGRAM OF SPANISH 

ing the idea of environment influencing auditory sensitivity-i.e., the 
sounds heard during our lifetime, and particularly during early 
childhood, will act upon our vocal apparatus, and auditory sensi- 
tivity will increase over the frequency ranges of the sounds spoken 
by others, and diminish towards zero for the less frequently made 
sounds. This would partly explain why a child who had always 
lived with his grandparents in a remote part of the country and had 
therefore grown accustomed to hearing low-pitched sounds would 
give the impression in school of being deaf because he did not under- 
stand or did not hear the high-pitched voice of a young school- 
mistress. This idea of partial deafness-i.e., deafness for specific 
frequencies-is vitally important. 
What is true in regard to the voice of the new teacher to which the 

pupil’s ear has to adapt itself is a fortiori still more true in the audio- 
visual situation because, notwithstanding extraordinary technical 
progress, no loudspeaker actually reproduces the human voice. 
Research results are available, and we may here quote PiCron (177): 
“The main frequencies that govern intelligibility were empirically 
determined by emissions which were filtered so as to eliminate 
certain components.. . .” When all frequencies above 1000 cps. are 
cut out, only 27 per cent of English words will be correctly heard 
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(French and Steinberg, 1947), whereas 90 per cent can still be per- 
ceived if all frequencies below 1000 cps. are cut out (see the Tomatis 
audiogram for English above). The range necessary for full intel- 
ligibility is from 70 to 8000 cps. The critical zone is at about 2000 
cps. in the sense that, if only the frequencies below or only the 
frequencies above 1900 cps. are maintained, there will be 75 per 
cent intelligibility (in both cases); this is confirmed by the data of 
Hirsch, E. L. Reynolds, and Joseph (1954). With a narrow frequency 
band of 1000 to 2000 cps., Egan and Wiener (1946) found that 
verbal intelligibility still amounted to 45 per cent. 
A fairly large margin of variability is possible in the fundamental 

frequencies; changing the relative rotation speed of a gramophone 
between 0.6 and 1.8 reduces intelligibility by no more than 10 per 
cent. 
These data all refer to English as spoken in America; the results 

would be different for the Latin, Germanic, or Slav languages. Un- 
fortunately, precise experimental data are lacking in their case, and 
differentiating factors have not been sufficiently investigated. 
Amongst the many causes of lack of comprehension we are 

referring here to two-the voice of the speaker and the technical 
quality of the apparatus. The difficulties two people living in distant 
parts of the same country and speaking with different accents have 
in understanding each other are like those of a child not yet fully 
master of his own language who has to talk with someone who has 
not exactly the same accent. Then there is the lessened intelligibility 
of the message due-according to the apparatus used-to the 
restriction of the frequency range. In the case of a living person or 
a cinema image, auditory perception is supplemented by visual, 
but when there is only a loudspeaker (radio receiver, gramophone, or 
tape recorder) a large part of the sound message is not correctly 
received and, because of the considerable modifications in their 
structure, cannot be correctly perceived. The teacher should never 
hesitate, especially with young children, to play a thing over several 
times in order to enhance comprehension, allowing familiarization 
to complete perception. 
Certain phenomena that derive from the differential sensitivity 

to language and our perception of it (especially when learning a 
foreign language with the help of a tape recorder) must also be 
mentioned here. W e  found during recent investigations that children 
did not hear and accordingly could not reproduce English sounds 
whose wave structures were too close to those of their own mother 
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tongue. It appeared quite evident that when sounds were too close 
-i.e., when the Merence was less than the differential threshold- 
the teacher had great difficulty in obtaining a correct pronuncia- 
tion, whereas with other sounds it was rapidly acquired. Modem 
equipment has undoubted advantages, but, taking into account the 
necessity of eliminating differences that derive from the technical 
characteristics of the recording and reproduction machinery, it will 
readily be understood that these are not a panacea for all teaching 
difficulties, and that they introduce certain complications which the 
teacher must remember. 
Before finishing with these basic principles, reference must also 

be made to research on the perception of sound messages in noisy 
surroundings-a necessity in ordinary life as in the cinema. It is 
very rare-in fact, it is the exception-to be able to listen in absolute 
silence. It has been found that the lower intensity threshold depends 
upon the sound intensity of the environment. “The verbal auditory 
threshold is raised considerably by noise. When the noise reaches 
100 decibels the threshold goes up to 80. and in tanks, military air- 
craft, and submarine engine rooms, it may go up to 110 decibels.” 
It may be recalled that, for certain frequencies, the absolute 
intensity thresholds are as follows: 

Frequencies 128 512 2048 8192 16,384 

Threshold 
(decibels) 40 15 6 20 35 

There is an analogy here with audio-visual situations, where, in 
addition to the normal background noises, there are those of the 
apparatus and sometimes of explanatory remarks made by the 
teachers. This question was studied, note being taken of the per- 
centage intelligibility of the speaking voice against background 
sounds of varying intensity, and with or without ear protectors. 
Kryter obtained the following values: 

Intensity of sound 75 85 95 105 

Intelligibility (per cent) 88 70 40 8 

There should accordingly be no hesitation in suggesting to the 
teacher that, apart from exceptional cases, he should not disturb the 
audience by making additional remarks which lessen both the plea- 
sure of the listener and his comprehension. 
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SPEED 

A person can read more slowly if he wants to understand better, 
but things are otherwise in an audio-visual situation, since the 
messages are transmitted at a given rate, and the listener must adapt 
himself to the speed which is imposed upon him. In addition to the 
frequency difficulties referred to above, others are introduced by the 
rate of delivery. W e  all have friends who speak too quickly and we 
do not understand all they say and have to ask them to repeat them- 
selves. Those whose knowledge of a foreign language is imperfect 
well know the difficulty they have in understanding persons who, 
although speaking the language at a normal rate, give the impression 
of speakmg too quickly. Making a very cursory analysis, we may 
say that words have first to be recognized, thus introducing a stage 
between perception and comprehension (and this division is pretty 
arbitrary) which slows down the general process. The more familiar 
one is with the language, the more it is understood, the more 
practised, the more, obviously, will this recognition be rapid, and 
the general process correspondingly accelerated. Something analo- 
gous happens in the case of a child who does not recognize words 
he actually knows (leaving aside the question of words unknown to 
him whch he does not understand) when pronounced by someone 
else or heard via a machine; immediate comprehension does not 
follow on perception, and the general sense of the message is dis- 
torted. Hence the younger the child, the slower must the sound 
message be-the important point of course being, not the speed of 
succession of syllables, but the general rhythm of the sentence. The 
slowing need not be uniform; it can take two forms-namely: 
Normal: I a m  sitting in a cinema 

I am sit ting in a ci ne m a  
I a m  sitting ina cinema 

In the first breakdown the proper structure of the sentence dis- 
appears, and comprehension becomes still more difficult despite an 
improvement in the components. In the second case pauses have 
been introduced which facilitate perception without losing sight of 
the general sense of the sentence, and facilitate comprehension of 
groups of words. This illustrates a result reported by Pikron (177): 
“A higher proportion of polysyllabic words is understood than of 
monosyllabic, and a much higher proportion of monosyllabic than 
of syllables which carry no weight, while the linking of words in 
phrases considerably increases their intelligibility.” 
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THE RECOGNITION OF VOICES 

Individual speech is made distinctive by the quality of the voice 
(the frequencies and their harmonics) and by two other features- 
speed and time structure or rhythm. (For obvious reasons we shall 
not deal in this study with the language content or richness of 
vocabulary.) By her way of pronouncing the famous line in Molikre’s 
L‘Ecole des Femmes “Le petit chat est mort” the actress playing the 
r61e could be recognized. This differentiation we make between the 
voices of other persons is certainly developmental and depends on 
the period during which the threshold becomes lower and lower, and 
allows the hearer to be increasingly confident in his recognition of 
the speaker. Little research has been done on this subject, and it 
would be interesting to know how a child identifies a voice heard 
on a radio, on a record, or on tape. With modern techniques 
rendering sound effects more and more complicated, this question 
becomes increasingly important. The difficulties will vary with the 
situation, and the listing which follows is not supported by rigorous 
scientific data. 

1. A single voice. A child can distinguish between the voice of a 
man, a woman, or a child. There may be different affective tonalities 
-joy, sadness, anger, boredom, and so on. Observation shows 
that, in the absence of visual data, children-and even adults-are 
not very sensitive to these tonalities and do not perceive all the 
nuances necessary for a proper interpretation of the message. 
2. Several voices taking part in a conversation, or reciting (e.g.. a 

play or story). The preceding remarks are still relevant. In addi- 
tion, the child has to notice that, apart from the fact that there are 
different voices (this is usually relatively easy), each belongs to a 
specific person-i.e., he has to differentiate between auditory mes- 
sages and recognize each as coming each time from the same source; 
otherwise misunderstanding will inevitably occur. 
3. Several persons talking without being in the same place-e.g., 

two persons engaged in conversation in the same room and a third 
participating from a neighbouring room. Here there are a whole 
series of complications (a dialogue which can be understood by a 
third person, their asides, conversation with a third person some 
distance away, and so on) which are usually not correctly perceived 
by children, and considerable precautions have to be taken to 
prepare them and eliminate certain sources of incomprehension. 
4. Finally, there are ‘voices of added from outside. either to 

comment on a scene or to produce some moral or psychological 
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eflect (e.g., the voice of conscience talking to Don Carnillo). A child 
has to be fairly old (at least 12 or 13) before these effects are cor- 
rectly perceived and interpreted, because, psychologically, they pre- 
suppose the ability to achieve decentring and to stand back from the 
situation as a whole. 
Training is in any case necessary and possible, and here audio- 

visual techniques open up numerous possibilities. Through exercises 
in the recognition of voice quality, the teacher can refine the dif- 
ferential perception of his pupils and thereby assist them in learning 
about the world and in acquiring certain skills such as spelling. 
Moreover, a child‘s comprehension of language cannot but be 
improved by accustoming him to grasp the affective nuances of 
sentences. The possibility of such exercises has been greatly in- 
creased by modern techniques (records and-especially-tape re- 
corders) which. if properly used, should help to enrich the auditory 
sensitivity of twentieth-century children. 
Recognition of one’s own voice is something that must be con- 

sidered apart. Tape recorders have become so common that it is 
now as easy to hear one’s own voice as to look at oneself in the 
mirror. Everyone who has had the experience knows that he can 
scarcely recognize his own voice heard during a radio broadcast or 
on tape. What are the factors which disturb perception to this ex- 
tent? 
When we speak we do not hear only what others hear because our 

auditory perception does not result solely from the sound messages 
that are transmitted through the air. The perception of one’s own 
voice is a synthesis of external messages, of proprioceptive messages, 
and of acoustic resonance phenomena, principally in the brain-pan. 
Of all these, the recording apparatus can be expected to be sensitive 
only to the sounds emitted by our vocal organs, and even reproduces 
only a part of them through mutilating and distorting frequencies 
and voice quality. 
When one hears one’s own voice on a tape recorder, both sources 

of distortion are operating, and it is easy to understand why 
recognition is not immediate. Only the speed and rhythm are the 
same; the other colorations which make an individual voice unique 
are too different to be accepted. 
Nevertheless the tape recorder can be used as a kind of mirror to 

the class and greatly enhances teaching possibilities. A child can 
easily see his own body in a mirror, but has rarely if ever heard him- 
self from outside, so to speak. The discovery of the body, the 
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acquired consciousness of the ‘me’ which is a fundamental element 
of the personality, has always stopped at the boundaries of the 
visual. And yet our voices and language are important parts of 
this personality, and many of our social relations are what our 
language make them. A soft and melodious voice will facilitate 
contacts with others; a staccato voice, poor in harmonics, may lead 
others to attribute to the speaker feelings and ideas he does not 
possess. These are things of which most people are not consciously 
aware, and the tape recorder can lead to discoveries which are some- 
times of real therapeutic value. During the re-education of a girl 
who had difficulties with her mathematics teacher, we had occasion 
to provoke a reaction which in one sense was painful for her but 
constructive so far as her further social relations with others were 
concerned. 
During recent experiments we have used the tape recorder in 

simpler circumstances to obtain a better understanding of certain 
aspects of teaching-e.g., in teaching reading to primary-school 
children and in teaching a foreign language. Sparing the reader the 
practical details, we can say we have found that correction became 
more effective and learning more rapid. Contrary to what happens 
in the case of writing, drawing, or manual work, language leaves no 
trace, in the sense that the mistake which is being pointed out has 
disappeared, and very often the child does not understand exactly 
what the complaint is and this for various reasons: he forgets, he 
does not realize what was wrong, the differential threshold is too 
high so that he does not grasp the difference between what he said 
and what the teacher has said. With the tape recorder the mistake 
is recorded and can be reproduced. The child can hear exactly what 
it is. The teacher can analyse it with him, show him for comparison 
what he should have said (this is particularly easy with two-track 
tape recorders), and induce self-correction, the key to rapid learning. 
This is now a common way of acquiring a good accent in learning a 
foreign language;’ in this way, too, we have also helped primary- 
school pupils to make rapid progress in reading aloud and in recita- 
tion. 

GENERAL PROBLEMS AND OUTLOOK 

Music has not been sufficiently used as a means of education 
because for a long time it was considered as one of the social graces, 

1 Mention will not be made here of all the teaching possibilities of the 
tape recorder. 
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a kind of luxury. Incompetent teachers and the impossibility of 
surrounding children with music from the start meant that music 
remained the poor relation of the other subjects in which it was 
easier for teachers to make a name. 
W e  have just seen what a contribution modem sound reproduc- 

tion techniques can make. Without going into all the teaching prob- 
lems these techniques can help to solve, we may briefly describe 
what could well form the subject of a long chapter in a treatise on 
teaching techniques. 
The dynamogenic character of music has long been recognized, 

and the need for melody is such that physical-culture instructors 
never simply count 1, 2, 3, but more or less sing “one and two, and 
one and two”, as if it were really a tune; the movements are then 
carried out better, more completely, and more harmoniously. 
Teachers dealing with children who are delicate or need re-education 
because of some motor defect are well aware of the value of music. 
The influence of music on behaviour as a whole, physical and 
mental, has in recent years been recognized by the use of what is 
called functional music in industry. 
Music also enriches us intellectually. In classical psychology the 

faculties were considered as being separate, and in the traditional 
picture of the human mind the exercise of reason was readily con- 
trasted with the workings of the passions and of the will. This some- 
what rudimentary view has now yielded to a more subtle concept of 
the relations between the various aspects of the individual per- 
sonality, and it has become impossible to make so drastic a separa- 
tion between some functions which are purely rational and others 
which depend upon feelings. Comprehension is a total act which 
may sometimes be disassociated from but is nevertheless affected 
by the various aspects of the whole situation. A larger comprehen- 
sion, in which all the parts of knowledge and of emotion are inte- 
grated, must replace the cut-and-dried view which impoverishes the 
act of comprehension. It seems impossible to get the feeling of a 
historical period, for example, without hearing its music; without 
the music of Lulli, the Court of Louis XrV loses both colour and 
verisimilitude. T o  study the revolutionary period without Mdhul is 
to ignore the enthusiasm which was one of the dominant features of 
this great period of history. What would romanticism be without 
Chopin, Berlioz, and Wagner? H o w  can we understand the drama 
of the Negroes transplanted to America without knowing the Negro 
spirituals which so often reflect both their present distress and their 
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hope for a better world? It would be easy to show that historical 
understanding must necessarily be enhanced by music, which is one 
of the most typical manifestations of an age or a civilization. 
The same applies if our understanding of certain aspects of 

geography is to be profound, if the object is to recall a countryside, 
a way of living, to understand the peoples of the earth better so that 
we can like them better and be better placed to help them. W h y  not 
have recourse more often to great works which, better than a long 
talk, illustrate subtle aspects which language can only outline or 
distort? The music of A1Mn.i~ and his dazzling Iberia or, at the 
other extreme, the music of Grieg with its picturesque Norwegian 
Dunces; or the music of Sibelius talking spontaneously with the 
language of his native land in his Legends or his symphony 
Finlandiu-all these allow us to go farther towards that real human 
understanding which should be the object of any education worthy 
of the name; beyond the realm of language which splits up reality 
into more or less rigid concepts, music provides a possibility of 
communication and discovery which, in certain respects, greatly 
exceeds that of speech. 
But we must go still farther, because music ought to play an 

important part in the formation of the various intellectual skills 
through which an individual develops. One often hears complaints 
that no-one can spell, that children are inattentive in class, or have 
poor memories, and so on endlessly-but what is done about it, 
or, rather, what is not done? W e  notice that children do not hear 
very well, that they do not distinguish one sound from another. But 
in how many classes are their ears and their voices systematically 
educated? H o w  many classes, either primary or secondary, have 
regular musical dictation, that exemplary exercise in concentration 
and in the differentiation of sounds? W e  know now the r6le which 
the ear plays in acquiring a foreign language, but how much time is 
devoted to educating auditory perception? It is readily agreed that 
observation should be developed, but it is forgotten that auditory 
observation is, in fact, also observation. It is interesting to see that 
in classes where ear-training is regularly given, the number of 
dyslexics-to use the fashionable word-is low, spelling mistakes 
do not exceed a reasonable level, and the children’s mental progress 
is distinctly faster than in classes which confine teaching within the 
narrow limits of the traditional school subjects. In the school, music 
and choral singing are a unique source of pleasure to children, but. 
in addition, we can expect music to prepare them the better to 
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nnderstand the music of poetry, to analyse and understand sensory 
messages better, and, in short, to be more satisfactorily adapted to 
modern life and both to understand it better and to make more of it. 
It is recognized that sound media, and in particular the radio, can 

also have the national consequence of standardizing pronunciation 
within a country or a linguistic group. As was explained above, the 
effort of hearing made in order to take in and understand speakers 
on the national radio is not without its repercussions on the pro- 
nunciation and intonation of listeners who often hear the same vuice. 
And, on a world scale, it can only be hoped that the ease of trans- 
mission of oral messages will help to bring men closer together, 
the best-written text or the most successful photo providing no 
substitute for the warmth and presence of a real human voice. 

V. AUDIO-VISUAL ASSOCIATION 
It was shown in the first section that the divisions introduced by 

language need to be compensated by a fusion of mental pro- 
cesses, and that, as a parallel to the apparent simplification 
introduced by words, there were corresponding perceptive opera- 
tions that were very complex. The logical order of exposition 
hitherto followed-visual perception, auditory perception, and 
audio-visual association-should not be allowed to mislead. For the 
sake of clarity, problems had to be put into categories and 
synthesized. But we started out from the situation as a whole, and 
we must now get back to it and speak of research on audio-visual 
association and the respective r8les of the audio and the visual when 
their relative proportions vary. 
There will be no need in this section to go again into all that has 

been said about the unity of perception: some data obtained in 
certain well-defined audio-visual situations will suffice. 

RELATIONS BETWEEN THE VISUAL AND 
SOUND BANDS ON A FILM 
Our first example is taken from the work of Carpenter and his 

W e  will study an investigation of the r6le of various types of 
commentary on a sound film. The aim is to determine the effects 
of three components of the same commentary on the same film- 
namely: 

1. The length, or, more exactly, the ‘density’, of this com- 
mentary in terms of words per minute of projection. 

co-workers, as reported by Nozet (167). 
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2. The way in which the commentary is presented to the 
audience: in the first person (“I do this”), the second 
person (“You do this”), in a passive form (“This is 
done in such and such a way”), or imperatively 
(“Do this”). 

3. The relation between the commentary and the visual 
part: the explanations about a scene may be given a 
little before it actually appears on the screen so as to 
prepare the spectator for what is to follow, or a little 
after so as not to blunt his natural curiosity and, once 
this curiosity has been satisfied, accurate observation 
can begin. 

Teaching problems in the United States Navy were the basis 
on which the choice of 6lm was made-on the subject 
of teaching recruits how to make three types of 
common sailor’s knots. 

It will be seen that this was a study of what part each of a 
number of specific components of the film plays in 
affecting the audience. No such experiment has ever 
been made before. 

The three components selected proved well worth investi- 
gating, and their influence was found to be consider- 
able. 

The ‘degree of verbalization’ of the film means not only the 
actual number of words used on the sound track, but 
also the nature of the r61e these words play in relation 
to the visual part. Three levels can thus be defined: (a) 
‘Low’: the actor’s gestures only are described; (b) 
‘Medium’: the relations between the various parts of 
the knot as it is being made are also described; (c) 
‘High’: the various stages of making the knot are des- 
cribed in detail. 

In defining the ‘density’, ‘low’ represents about 90 words per 
minute of projection, ‘medium’, 130, and ‘high’, 180. In general, 
in teaching flms of this kind, the passive form is used (“A knot is 
obtained, a knot is made.. .”); advertising experts and some 
speakers, on the other hand, recommend the second person 
(“You do this”). When the teacher is under a greater degree of 
discipline, as in the Army, it was thought the imperative form 
might also give good results. Finally, so far as the relations be- 
tween the commentary and the visual part are concerned, it was 
decided that the ‘advanced’ version would begin about two 
seconds before the corresponding scene appeared, while the 
‘delayed’ version would start after a similar interval. As the three 
films made were fairly short, it was taken as a working hypothesis 
that the three variables could be considered as independent. 
In measuring the effects produced by these different versions of 

the same film, it was considered that if the conventional method 
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of asking spectators to reply in writing to a questionnaire pre 
pared beforehand were used, it would be very probable that the 
differences observed would not be statistically significant. As the 
aim of the films was to teach recruits how to reproduce a series of 
specific movements, they were asked to do the task proposed (to 
make a knot) following the projection of the film. For this purpose 
each spectator in the hall found before him an envelope with his 
name on it, each envelope containing string. The envelope was 
opened at the end of the projection, and each sailor immediately 
tried to make the knot. More than 1800 recruits took part in this 
test. They were divided into statistically equivalent groups in 
accordance with the results they obtained in a preliminary group 
test, designed for the Navy, and carried out the day after their 
incorporation into the various units. 
Eight versions of the same film were made, each differing from 

the others in some specific factor. In comparing the effects of these 
factors, the statistical method used was the ‘ random-half control 
method’, by which the necessary correlations can be established 
between the results of various groups and the rBle of each of the 
variables determined. The recruit was given the rating 1 when 
the knot was correctly made and 0 when it was wrong or un- 
finished. 
The test carried out under these conditions gave rise to the 

following conclusions: as regards the ‘density’ of the com- 
mentary, the best results were obtained with the ‘medium’ 
version (about 130 words per minute) which described the rela- 
tions between the various parts of the knot. The ‘low’ and ‘high’ 
versions gave results that were much the same as one another, 
but considerably poorer than those given by the ‘medium’ 
version. The imperative form (“Do this”) was best for teaching 
recruits; the second person (“You do this”) seemed to give results 
that were slightly poorer, but the difference observed was not 
statistically significant; the passive form gave by far the worst 
results. The best results were obtained with the ‘advanced’ 
version of the commentary, the one preceding the image by two 
seconds. 
Following these experiments, the following recommendations 

were issued by the Navy to film producers. 
(1) For a given film there is an optimum density of com- 

mentary which should be determined before the editing 
of the film begins. 

(2) The imperative form should be used in the commentary. 
(3) Should it be necessary to draw the spectator’s attention to 

some delinite point in the image of the screen, the 
relevant commentary should begin before the image 
actually appears. 

These results and recommendations should be known by any edu- 
cator who intends to add a commentary of maximum effectiveness 
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to an audio-visual document. In doing so he will. of course, take 
due account of the nature of the document, the purpose for which 
he wishes to use it, and the level of the pupils for whom it is 
intended. 

ORAL TEACHING AND VISUAL TEACHING 

The interactions of word and image in the mental activity of 
pupils (one way in which the audio-visual operates) have been 
experimentally studied by a research team of the Institute of the 
Theory and History of Pedagogics, Academy of Pedagogical 
Sciences. Moscow, and a summary of the working document sent on 
this subject by L. V. Zankov (224) follows. 

(a) Aims of the investigation and experimental conditions 
The inquiry was concerned with the means of combining oral and 

visual teaching during a lesson, and the processes through which 
the pupil acquired knowledge in the different combinations con- 
sidered. The authors were able to evaluate this knowledge by 
questionnaires completed before and after the lesson (either immedi- 
ately or after a considerable lapse of time). In order to eliminate 
structural differences between the classes investigated, the authors 
made alternative studies-i.e., in each class they alternately used 
two forms of combination of oral and visual teaching (indicated as 
Form I and Form I11 in the table below). 

Class A Class B 
Group X Group Y 
Form I Form U1 

Class A Class B 
Group X Group Y 
Form I11 Form I 

The authors explain as follows what they mean by ditferent forms 

W e  used four basic forms in communicating new knowledge to 
pupils. Under Form I the teacher orally guides the pupil in the 
observations he makes, but knowledge of the external aspect of 
the object and of its properties and directly perceivable relations 
is acquired by visual observation of the object itself. 
Each form of combination is dehed in terms of the respective 

r6les of speech and visual means during the lesson. In Form I 
the teacher uses speech not to communicate knowledge out to 

of combinations: 
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show the pupils how to observe an object, and so guides them in 
learning about its external aspect. 
In this case the specific r6e of audio-visual means is pre- 

ponderant. It is by observation that the pupil gets to know the 
external aspect of the object, and not by oral instruction from 
the teacher. 
As an example we shall refer to a botany lesson for a fifth-year 

class on the cell structure of the leaf. 
The teacher asks questions to which the pupils reply while 

examining a specimen. H e  says, for example, “Take a good look 
at the epidermis of the leaf: how are the cells arranged?”; “Look 
at the pulp cells: are they as closely attached to one another as the 
cells of the epidermis?”; and so on. 
The lesson will, of course, not be limited merely to teaching 

pupils about the various leaf tissues: they will also learn that 
light traverses the transparent epidermis of the leaf and reaches 
the pulp cells, and so on. These parts of the lesson can be 
ignored, however, since they do not concern the directly per- 
ceptible properties and relations of the object, but facts which 
are not matters of immediate perception. 
In contrast to this form of combination of oral and visual teach- 

ing, there is Form I11 in which the information about the external 
aspect of the object and its directly perceptible properties and 
relations are given orally by the teacher, this oral teaching being 
confirmed or made tangible by visual observation. 
Taking the same subject as before for example, the teacher will 

personally give the necessary information: “The epidermis of the 
leaf is composed of closely adhering cells. The pulp cells are 
arranged in several layers which are spaced out and separated 
from one another by inter-cellular spaces.” While the teacher is 
talking, the pupils examine the actual arrangement of the cells and 
their other characteristics. 
Here, speech is the preponderant specific function: the informa- 

tion about the external aspect of the object is given orally. 
The visual media serve merely to confirm and give body to the 

oral communication. The visual perception of the object gives no 
new information about its external aspect, everything necessary 
having already been said by the teacher. 
These two forms are used in teaching pupils about the external 

aspect of objects and their directly perceptible properties and 
relations. 
The other two forms (I1 and IV) are used in the study of inter- 

dependent relations between certain facts. 
Under Form 11, on the basis of observations which the pupils 

make and the knowledge they have already acquired, the teacher 
leads them by word of mouth to imagine and state relations which 
are not amenable to perception. In this case speech does not 
direct observation, but helps the pupil in interpreting the 
observed facts and in using previously acquired knowledge 
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selectively. The visual media serve as a basis for the comprehen- 
sion of the relations between the facts. 
Take, for example, a lesson on the battle of Marathon in the 

framework of the Medic Wars (Class Vu). After talking about 
and explaining the main features of the clothing and arms of both 
Greeks and Persians, the teacher asks, “Which were the better 
armed, the Greeks or the Persians?”; “Why were they better 
armed?”; “Which form of clothing was more convenient?”; 
“Why?” The pupils will reply in terms of what they have observed. 
As compared with Form 11, Form I V  has some special features. 
Starting from observations made by the pupils, the teacher him- 

self explains relationships between the facts which are not 
directly perceptible, draws conclusions from them, co-ordinates 
them, or generalizes. Here speech serves to communicate know- 
ledge to the pupils about the interdependent relations existing 
between the facts. 
In Form I11 the object is organically incorporated in the teach- 

ing process and confirms and gives body to the information 
verbally communicated. 
In Form I V  the object serves merely as the point of departure 

for an explanation during the course of which the teacher com- 
municates data about facts and the relations which are not 
directly perceptible. 
Let us revert to the battle of Marathon as interpreted under 

Form IV (lesson given in class Vb). 
After giving details of the arms and clothing of Greek and 

Persian wamors, the teacher explains why the Greek army was 
superior to the Persian: “The Greek army was much better armed, 
its clothing more convenient and stronger than that of the 
Persians. . .” 

(b) Results 
Our investigation enabled us to determine the relative effective- 

ness of Forms I and 111, the lessons referred to being typical. 
Given that the botany lessons in the microscopic structure of 

the leaf have a major place in the study of its directly perceptible 
qualities, let us examine the relative effectiveness of Forms I and 
111. 
Table A indicates the frequency with which Forms I and I11 

were used in the lessons on the microscopic structure of the leaf, 
the figures indicating the total number of cases in which each 
form was used. 

TABLE A 

Class Form I Form 111 
v c  10 8 
Vd 0 15 
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In class Vc, Form I was used most often; in class Vd, Form I11 

Table B indicates the percentage of right, wrong, and no reply 
only was used. 

in the interviews following the lesson. 

TABLE B 
Replies 

v c  76 4 20 
Vd 42 11 47 

Class Right Wrong No reply 

The relation between the right and the no reply figures pro- 
vides a quantitative indication of the knowledge of the children, 
the relationship between the right and wrong replies, a qualitative 
indication. 
There is a clear quantitative difference. In class Vc correct 

replies are almost four times as numerous as no reply; in class Vd 
they are less numerous. There is also a corresponding qualitative 
difference. 
An analysis of the exercises made as a check by all pupils in 

two parallel classes confirms these findings. 
For other questions-“arrangement of leaves on the stem”, 

“internal structure of the stem”, and so on-the results were 
similar. 
Form I also proved more effective in teaching geography and 

history. Its advantages for the study of the external aspect of 
objects were also demonstrated in the primary classes in object 
lessons and explanatory lessons on natural history. 
Our inquiry showed similar differences as between Forms I1 

and ZV from a teaching effectiveness point of view. 
The effectiveness of each form varies with the purpose of the 

lesson. 
Let us compare, for example, the results of a lesson on the 

external structure of the leaf with those (already considered) of 
the lesson on the microscopic structure of the leaf. 

TABLE C 
Number of times Forms I and 111 were used in the lesson on 

the external structure of the leaf 
Class Form I Form 111 
v c  11 12 
Vd 0 16 

A comparison between Tables A and C shows no difference be- 
tween the two lessons. However, there was much less difference 
between the knowledge of the pupils of the two classes in the 
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case of the first lesson (external structure of the leaf) than in the 
case of the second (microsocpic structure of the leaf). 
This can be shown by comparing Tables B and D (Table D was 

prepared on the same basis as Table B). 

TABLE D 
Microscopic structure of the leaf 

(Replies) 
Class Correct Wrong No reply 
v c  66 11 23 
Vd 41 17 36 

The difference in effectiveness between Forms I and I11 is 
less in the case of the second lesson because the study of the 
external structure of the leaf does not require the same differenti- 
ated and accurate observation as the study of the microscopic 
structure. 
Accordingly, when the object requires a more thorough analysis, 

the difference of effectiveness between Forms I and 111 increases 
considerably. 
As far as persistence of the knowledge acquired is concerned, 

Form I is also very effective; this was shown by analysing the 
knowledge relating to various external aspects of objects. 
The relative efficiency of Forms I and I11 can be illustrated by 

Figure 19 ( which does not express a quantitative relationship and 
is used for purposes of illustration only): 

Ephemeral Lasting Rudimentary Detailed 
recollection recollection analysis analysis 

FIG. 19. INFLUENCE OF THE PSYCHOLOGICAL CONTENTS OF AN 
IMAGE ON HEARING 

Such research, the results of which the authors have interpreted 
in the light of Pavlov’s teaching, show one of the possible directions 
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experimental audio-visual teaching might take; starting from a 
precise analysis of the material to be taught and applied to education 
organized in different forms, it could help us to a deeper understand- 
ing and a more effective use of the equipment which modern 
technology places at the disposal of the educator. 

LEARNING LANGUAGES BY AUDIO-VISUAL METHODS 

Technological progress in the making of filmstrips and-particu- 
larly-tape recorders has given the problems of teaching living 
languages an entirely new slant. Without going into this whole 
question, one of international importance, some of the problems 
which are directly relevant here can be mentioned. 
What are the basic hypotheses underlying audio-visual methods? 

They can be reduced to two-those relating to the audio-visual 
association proper and those which emphasize the importance of 
the auditory function in learning. 
In general one can agree with Greimas (98) that 

Irrespective of the method used, the teaching of a foreign 
language consists of superimposing, in the individual, two dif- 
ferent linguistic systems: language A (the first language, the known 
language, or mother tongue, that is both a linguistic system which 
provides the general framework for communication, and a sign- 
culture system through which the surrounding world is regarded; 
and language B (language to be learned), also both a linguistic 
and a sign-cultural system, both differing more or less from those 
of language A. The science of teaching seeks the best method of 
superimposing languages A and B in such a way that the natural 
fluency in language A does not prove an obstacle to the acquisition 
of fluency in language B. 
The audio-visual method is radical in attempting to insert 

prefabricated visual images between systems A and B, in setting 
up an adequate separation, an airtight partition between the two 
linguistic systems right from the time the acquisition of the new 
language begins. Operating syntagmatically, it attempts to 
establish each time a system of equivalences between a sequence 
in language B and the visual image on the one hand and, on the 
other, between the same visual image and a sequence in language 
A, ignoring the grammatical or verbal relationships between the 
two language sequences. The visual image thus serves as a kind 
of universal neutral relay: the image provides the equivalent of 
sequence B, but is understood because it can be identified with a 
sequence in language A, the language the pupil already knows. 

In other words, it is no exaggeration to say that the image provides 
a psychological content which gives meaning to the phrase heard on 
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the tape recorder. Despite appearances, this association of the image 
and the verbal expression is not a simple one and raises a number 
of problems. The image has in fact a double rBle which can be 
stated as follows (98): 

(U) It must be understood by the pupil, and accordingly must be 
composed only of materials to be found in sign-culture 
community A. 

(b) It must at the same time translate all the grammatical and 
semeiological categories of language B, the language 
which is being taught. 

The ways which can be used to impart an optimum comprehen- 
sion of the image are varied, and the following are merely some 
examples: 

1. A kind of limited common denominator can be sought-i.e., 
in animal psychology, a schematic picture to distinguish 
birds of prey from friendly birds; in so-called primitive 
painting, pre-eminently sexual symbols; in child psycho- 
logy, the stylization of children’s drawings. 

2. A n  investigation will be required into the specific autono- 
mous visual semeiological systems of sign-culture com- 
munity A (gestures, mimicry, and so on). 

3. It will be vital to establish the distinctive features which go to 
make up the ‘style’ of the public to be taught: the sign 
culture in which it is situated, the cultural level, the 
mental age of the pupils, and the type of plastic arts it 
practises . 

4. There is no reason why sets of artificial visual symbols based 
on conventions laid down at the outset should not be 
created. To a Turkish pupil, for example, a category of 
gender would seem absolutely pointless, and the adoption 
of different colours for feminine and masculine would re- 
present a worthwhile artificial conditioning; similarly 
with grammatical categories difficult to visualize such as 
past-present-future, presence-absence, and so on. 

Greimas then adds: 

The audio-visual method consists in constructing, from an 
artificial visual code, series of visual signifiers, equivalenf to 
parallel and simultaneous series of sound signifiers of lingulsfic 
system B, in order to obtain two kinds of result: (U) using an 
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exclusively visual code to cut the pupil off from his mother tongue 
A, so neutralizing its disturbing effect on the acquisition of 
language B; (b) so obtaining, for each thing signified, two different 
and equivalent signifiers, rendering it possible to make a transfer 
from the thing signified by the visual signifier to the new sound 
signifier in language B. 

A major problem of all audio-visual methods now appears: that of 
constructing visual images which satisfy the above requirements. 
Here perfection is very far off. 
It is, moreover, easy to anticipate the limitations of the audio- 

visual method so conceived. It may be excellent to start off with, 
but it needs radical transformation as soon as the level of verbal 
expression goes beyond what can easily be suggested in graphic 
form. Very fortunately for the intellectual development of the 
human race, language is not only the translation into a particular 
code of behaviour observable from outside; once more complex 
grammatical or verbal problems arise, subservience to the image 
must disappear. All this presupposes, however, that the teaching 
methods used in the first part of the learning period have adequately 
stressed the r61e of the auditory function. 
This brings us to the second of the underlying hypotheses referred 

to on page 121. From the beginning of this century the teaching of 
living languages began to alter radically, what might roughly be 
called the direct method replacing the older method of translating 
texts. This has been followed in our day by the use of the tape 
recorder for teaching purposes. By devoting a full chapter to this 
one question it could be shown that there is both continuity and dis- 
continuity between what the teachers of living languages were doing 
in 1930 and what they do or can do in the 1960’s. 
The main point, however, is that, as everyone agrees, the pupil 

must first hear, be plunged in right away, and so familiarize himself 
with the sounds and the melodic line of the foreign sentences he 
hears. As we shall see in a moment, there was even talk of auditory 
conditioning that derived first from the work of Pavlov and eventu- 
ally crystallized in the concepts of Pressey, Skinner, and Morton. 
Here again, however, we must go beyond the first approximations 

where everything seems clear and simple and discuss the various 
psychological problems which arise. 
Right from the beginning the contemporary idea of teaching 

living languages by ear has included the behaviourist aspect, with 
all its advantages and likewise all its drawbacks. Watson, founder of 
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the movement, held that language should be considered mainly in 
terms of its motor components, and it is easy to understand the 
exaggeration of certain teachers who, blindly following these 
concepts which have since largely been dropped by Watson’s own 
disciples, simply made up sentences and had them repeated for 
hours without worrying about understanding which, they believed, 
would come of itself. This sort of caricature was a feature of certain 
methods that were in use some years ago. However, the develop- 
ment of audio-visual practices and of educational and psychological 
research has led teachers to a more reasonable approach, and that 
the questions referred to below have been raised shows that 
critical evaluations have been made. 
Reference must be made to the observation of Greimas that, in 

the audio-visual method, since language is taught as a sequence of 
spoken words, it is the ‘word’ and not the ‘language’ which has 
more or less hypnotized those who favoured the method. In con- 
sequence, they have regarded language as the sum of its words. 
The study of genetic psychology also played a part here. It has 
rightly been pointed out that a child learns to speak by ear only, 
and immersion in a given linguistic environment leads him to speak 
a language with a particular accent. 
The auditory aspect can be considered at three different levels 

without it being necessary, however, to establish a hierarchy be- 
tween them here. 
Firstly, audio-visual methods develop the auditory memory, and 

thereby in a general way facilitate the learning of a language. In so 
far as a language is first of all spoken, learners can very profitably 
be allowed to hear native speakers talking amongst themselves- 
during a radio broadcast, for example. 
Secondly, the r61e of the ear is fundamental in regard to pronunci- 

ation, rhythm, and the general melodic line of the sentence. In the 
light of what was said above about the Tomatis effect, it will be 
seen that ear-training will facilitate speaking and-the results are 
conclusive-a person who often hears the foreign language he is 
learning will have a much better chance of pronouncing it correctly 
and of making the most of his knowledge. Furthermore, thanks to 
its extraordinary value for purposes of self-correction, the twin-track 
tape recorder has provided living language teaching with a remark- 
ably efficient teaching aid. 
Thirdly, familiarity provides what almost amounts to a condi- 

tioning of the ear. A person who is not quite sure of an expression 
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fa conjugation, for example) in his own language seldom has re- 
course to grammatical rules in order to decide; his ear is usually the 
judge between two alternatives. When the ear has constantly to 
contribute to the learning process a kind of ‘sixth sense’ develops 
without which the learner will never be at ease when he talks, Again, 
this constant training of the ear makes it easier to recognize another 
speaker’s words and expressions. It is not enough simply to have a 
Iarge vocabulary. Knowing a language is more than just being able 
to speak it; it also implies being able to understand and recognize 
what the other person says. When that stage is reached, all acquisi- 
tions become immediately useable, and progress is rapid. All these 
elements accordingly are important in encouraging people in the 
learning and handling of a language. 



CHAPTER 3 

FURTHER PSYCHOLOGICAL ASPECTS 

INTRODUCTION 

In the light of the first seminar and the specific object of this study, 
we decided to enlarge upon basic problems and merely sketch in the 
remainder, while indicating the main trends which research may 
take. This chapter is accordingly somewhat fragmentary, and 
reflects the optimistic view that what is still not clarified will be 
considered in further seminars and studies. The next series of 
psychological phenomena to be discussed is still more complex than 
those so far dealt with, and in the face of this complexity the 
amount of research done seems relatively little. Such research is 
admittedly difficult, and for three kinds of reasons: the present com- 
plexity of psycho-social phenomena, the varying degrees of famili- 
arity of spectators with the cinema, and technical changes which 
may themselves very rapidly cause general conditions to change. In 
other words, a chapter on this subject need never end: at any 
given moment the whole psychology needs to be considered anew, 
and even then conditions are changing all the time. 
W e  shall, therefore, opt for certain major themes and deal with 

them, supplementing them, whenever possible, with strictly con- 
trolled scientific results. 

I. EMPATHY PHENOMENA AND THE 
BEHAVIOUR OF THE CHILD SPECTATOR 

It may seem undesirable to use the word ‘empathy’ in a title. but 
it seems to describe best the group of phenomena which are now 
to be considered. A celebrated and remarkable article by Professor 
Michotte has greatly helped in clarifying our own ideas (163). 
Empathy phenomena, he says, “occur when a spectator of an action 
performed by another person ‘lives’ it himself to some extent and 
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does not merely try to comprehend it in a purely intellectual way by 
classifying it into one conceptual category or another.” Psycho- 
logically speaking, therefore, we have gone beyond comprehension 
and are concerned with ‘projection’ phenomena-a term which 
has different meanings for different schools of psychology and is 
more ambiguous than ‘empathy’ as defined above. 
In trying to understand the nature of empathy phenomena one 

naturally turns to the motor component of the personality. Reference 
was made above to the position taken up by H. Wallon on this 
subject; the following is Michotte’s description: 

Watching certain motor performances such as dancing, acro- 
batics, tennis, or football, we may react in very different ways to 
the visual spectacle-e.g.: 
1. Sometimes-but rarely-a visual spectacle remains isolated 

from the motor reactions of our own organism. That can happen 
especially when, looking at an actor or actors, we are ourselves 
occupied in carrying out movements altogether different from 
those we are watching. From the point of view of perception, 
there is then a complete segregation of the visual impressions of 
what we see from the tactile-kinaesthetic impressions that cor- 
respond to our own movements. 
2. In other cases our movements harmonize with those we are 

watching and seem to be governed by them-e.g., the hand or 
foot automatically beats in rhythm with the movements perceived. 
Segregation may continue, however, in the sense that we realize 
that our movements, perfectly distinct from those we are watch- 
ing, are simply synchronized with them (parallelism between dif- 
f erent events). 
3. It also happens that the similarity between the reactions of 

our organism and those of the actor become closer, and this can 
be carried to the point where the spectator openly imitates what 
he sees. Most often, however, the spectator’s reactions are less 
marked, possibly incipient movements which are generalized 
and affect the whole of the motor apparatus. When that happens 
there is usually a real fusion between the visual data (movements 
of the actor) and the proprioreceptive tactile-kinaesthetic data 
(movements of the spectator), to the point where, for the spectator, 
there is only a single movement, and things are happening in 
more or less the same way from his point of view as when he 
watches one of his own limbs moving. 
However, the fusion is limited to the motor manifestations, and 

it does not extend to the actual persons involved. The actor re- 
mains the individual perceived on the screen, distinct from ‘me’, 
the seated spectator, the first being present in the form of visual 
impressions, the second as tactile-kinaesthetic impressions. This 
situation could be described by saying “I feel what the other is 
doing”; while remaining myself, I have the impression of feeling 
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what is happening inside another’s personality. To put it in more 
abstract terms, there is a single action under two forms (visual 
and proprioreceptive) but it ‘belongs’ phenomenally to two dif- 
ferent persons. 
4. Finally there is the extreme case in which the identification 

exterfds ba the actual persons involved. As Litt (137) says, there 
is then only a single empathized ‘I’ projected into an external 
abject. In this case the actor no longer appears to be a distinct 
person, and p e  spectator ceases to be a person seated in the 
audience; he ‘gets into the actor’s skin’, to use a popular but 
accurate image. N o w  there is only a single person, ‘I’ in the 
actor’s body and, naturally, only asingle action as in the pre- 
ceding case. 
These are phenomena, as Michotte says, “difficult to imagine”, 

but real enough, as everyone will know from his own experience of 
the cinema. T o  explain these empathy phenomena more fully, 
Michotte analyses the perception of movements (see above), but it 
must be admitted that all the problems are not thereby solved, and 
he continues: 

The case of complete identification in which the person of the 
spectator merges with that of the actor introduces new difficulties, 
however. In this case there is no longer just a merging of more or 
less different movements, conditions, and characters all reacting 
together, but the apparent incorporation of the ego in another 
person, and this seems contrary to common sense. 
Before discussing this point it will be well to examine the 

manifestations of emotional empathy to which are closely bound 
the empathy of feelings, of mental attitudes, of judgments, of 
thoughts-empathy of all the categories of happenings which 
seem to us intimately linked to our deepest self, the ‘I’ which is 
ourselves in the full sense of the word and which we spon- 
taneously consider apart from our bodies. 
It is not difficult to find parallels here to the cases described in 

dealing with movements. 
In the theatre or cinema the empathetic projection is made for 

preference to the hero or heroine, the character who, for one 
reason or another (physical attraction, the sentiments he ex- 
presses being also those of the spectator, and so on), stands out 
from those other characters whose actions create the environment 
and the situation in which the hero finds himself. 
The relations of empathy between spectator and hero are of 

different kinds: 
1. They may be altogether absent when the emotions of the hero 

are quite different from those the situation produces in the 
spectator (e.g., the actor’s anger seems funny to the spectator). 
2. There may also be a simple parallelism-e.g., a character 

addresses certain criticisms to the hero which could very well 
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apply to the habitual behaviour of the spectator, who, accordingly, 
and independently of the more or less similar annoyance the hero 
shows, feels personally involved. The same sort of thing is usually 
reflected in common expressions of the type. “I’m very glad for 
you” or “I sympathize with you”. 

3. It can also happen that the spectator’s private reactions and 
the actor’s expressions exactly match and fuse, although both 
remain perfectly distinct persons. The classic and most obvious 
example is the understanding of another’s speech. The listener 
perceives by hearing the sounds made by the speaker (movements 
of expression), and these sounds evoke in him the meanings he 
has learned to give them; he nevertheless has the impression of 
directly perceiving the speaker’s thoughts in the actual words. 
The same thing, incidentally, happens affectively when the 

spectator sees his own feelings expressed on the actor’s face or, 
conversely, has the impression of feeling the emotion the actor is - 
expressing. 
4. The case in which the sDectator identifies himself with the 

hero is so common and has been so often described that it seems 
scarcely necessary to go into it here. 
This case, however, raises a vital question. The previous ones 

do not seem to offer any other than motor reaction difficulties, 
and they also can be interpreted in the light of the organizational 
principles which govern integrations and segregations in our 
experience. 
On the other hand, it seems at first sight inconceivable that our 

‘I’ can be projected into that of a character we see on the stage 
or screen and that w e  can identify ourselves with him. This is a 
major problem. W e  must start by delimiting the data exactly and, 
6rst of all, the idea of the ‘I’ which is involved here. 
Each of us is convinced of the existence of his ‘Iy, real and 

substantial, the original source and support of his activities, feel- 
ings, wishes, and so on. This concept is not based, however, on 
the presence, amongst the data of personal experience, of what 
can be called the ‘object-1’. That would be contradictory because 
if it were an ‘object’ it couId not be ‘1’; this, moreover, is the 
reason why the body which we can perceive as an object by touch 
and sight remains distinct from the ‘1’. The body is ‘mine’ with- 
out being ‘I’ in the full sense of the word. 
Hence the ‘I’ does not and in fact cannot appear to us except in 

the form of activities experienced-i.e., not in the form of thmgs 
but of processes. In the normal conditions of existence, however, 
we localize these processes in the body, and they seem linked to 
it in a certain way. 
From the point of view of vision and external touch, the move- 

ments the body executes belong to it in the same way as any move- 
ment belongs to the object which is its camer. Internally, however, 
these movements also possess a special form of subjectivity 
(called by Claparhde the “half character” (“caracthe de moiti6”) ) 
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which makes them appear to us as being ‘our’ movements. They 
constitute one of the most important aspects of the phenomenal 
body, and it can be stated that our movements, although by nature 
processes, are our body in action. 
That once said, it is clear that the complete identification of the 

spectator with the actor presupposes that, phenomenally, all these 
processes belong exclusively to the visual object, the actor. 
Supposing that this could happen, the spectator would neces- 

sarily have the impression that his actions were taking place in 
the ‘actor’, the impression that the actor’s body had become his 
own since he ‘feels’ this body which he sees moving, and, as has 
just been said, to feel one’s movements is to feel one’s body in 
action. Similarly, the actor’s playing would be, for the spectator, 
the expression, the appearance of his emotions and feelings. In 
short, the spectator will have ‘become’ the actor or, alternatively, 
the visual aspect of the actor will have become the external aspect 
so to speak of the spectator’s person. 
But how can this happen? 
It is known, of course, that, in accordance with the principles 

referred to above, the correspondence between the actor’s move- 
ments and the more or less similar movements he induces in the 
spectator, and the correspondence between the affective expres- 
sions of the actor and the emotions felt by the spectator tend to 
bring about a fusion of these processes. Since, moreover, his move- 
ments and expressions naturally seem to belong to the visual- 
actor-object, it is conceivable that this link extends to all the 
processes which are fused by the movements and expressions. 
All this would be fairly easy to understand if the processes 

taking place in the spectator were not also related to other aspects 
of his corporeal ‘I’ which seem to deny this new link of be- 
longing. 
Sitting in his place, he receives sensory messages which should 

inform him, inter alia, of the position of his body (his sense of 
posture), and of his contacts with the seat. His visual impressions 
should enable him to localize the place he occupies in relation to 
his surroundings. H e  knows his own face and appearance from 
having seen himself in mirrors, and should realize that all he is 
feeling relates to this face and not to the other, normally wholly 
different face of the actor. The reality of the character of the 
actor that appears on the screen in the form of an image should be 
much less than the reality of his own body, and so on. 
One very important condition of identification is the intense and 

exclusive concentration of the spectator on what is happening on 
the screen and in particular what is happening to the hero. Usually 
he almost completely dissociates the world of the screen from 
that of the auditorium, sometimes to the extent that the hall dis- 
appears completely from the spectator’s perceptive horizon (the 
well-known phenomenon of negative abstraction). 
Study of the perception of movements and their combination 
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constantly indicates the dominance of the dynamic over the static. 
In particular, kinetic impressions remain unchanged despite 
radical changes-of colour, form, dimensions-which the moving 
bodies themselves are made to undergo. Hence, in the present 
case, the impressions of movement and the affective processes of 
the spectator dominate, leaving in the background or even elim- 
inating his impression of position and so on. Similarly, in the case 
of the actor, his playing dominates the impression of his personal 
appearance. 
Finally-as has often been pointed out-the total effect of the 

spectator’s surroundings (the darkness of the room, the brilliance 
of the screen, the rhythm of retinal excitation, the sustained atti- 
tude of careful attention, tiredness, and so on) is such as to induce 
mental states which sometimes approach the abnormal and 
encourage the mental dissociations which complete identification 
demands. 

These analyses give us a better understanding both of the scope of 
the cinematographic action and the fatigue which may result from 
it. They also form a useful introduction to the experimental research 
carried out by Madame Leroy-Boussion on the emotional be- 
haviour of the child spectator in the cinema. The following is taken 
from the report I made during the Caen Seminar: 

Our research centred on the relationship between the film and 
the child spectator, and refers to an age group still little explored 
from the angle of the psychology of the spectator’s reactions to 
the screen: the 4-14 age group, covering kindergarten and primary 
school. 
Our central question was that which all makers of educational 

films must ask themselves if they want to produce teaching films 
that will really be adapted to the particular mentality of school- 
children who are still young-namely, “In what way does the 
child spectator differ from the adolescent spectator? In what way, 
a fortiori, does he differ from the adult spectator?” 
In common with all the work reported on here, our research 

starts with a question: “Is it or is it not possible to reveal, clearly 
and coherently, the laws of the psychological evolution by which 
the child spectator is progressively changed into an adult 
spectator?” 
Apart from what it had in common with other studies, our 

research diverged in two important respects: 
(a) It was concerned with child psychology and not with 

filmology or education. 
(b) It was essentially concerned with infant affectivity, and 

not centred on the problems of intellectual acquisition. 
The working instrument used as a test was the recrea- 
tional and not the teaching am. 
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It is the lint investigation of a series, and as such was kept to a 
deliberately limited theme-the expression of emotions in child 
spectators. 
Film projection is extremely helpful to the psychologist who 

wants to study emotion in children. Similar situations can be pro- 
jected at any time for subjects whose experience is difFerent, and 
the investigator can change at will various factors-age, sex, intel- 
lectual development, social background-which characterize each 
of the subjects, and so make fruitful comparative studies. 
We projected the same recreational test film before a large 

number of schoolchildren. On the basis of this absolutely standard 
film material, we studied the evolution of the changes that occur 
in the emotional behaviour of the children from one year to the 
next, taking due account of possible differences between the boys 
and the giris. 
The main object in this first testing was methodological in 

character; we were trying to establish comparisons in terms of 
figures so as to make the study of the reactions of child spectators 
as clear and simple as possible. 
This methodological aspect will doubtless be of most interest 

to teachers and am-makers; they will realize at once that the 
procedures used are directly applicable to the teaching film. 
From this point of view the conclusions from our results are 

very encouraging. Despite the multiplicity of factors that help to 
start off a reaction in child spectators, it proved possible, as will 
be seen, to construct very coherent and regular age curves for the 
different behaviour patterns of children watching a film. An 
interesting mode of investigating children’s cinema is thus opened 
up: the reactions caused by film stimuli lend themselves well to 
genetic research on the basis of numerical comparisons. 
More specifically and practically, the age curves we are going 

to show will still further confirm the conviction that teachers may 
already have on one essential point: there is not ‘a’ primary 
school audience in the cinema; there are really as many different 
audiences as there are years of age between 4 and 14. 
It will be seen from these genetic curves that the psychological 

evolution of the child spectator is extremely rapid and that 
important changes in reactions can appear from year to year. 
The film sequence that is very effective at 8 years of age will not 
yet be so at 6, because it would then be premature; at 10 it will no 
longer work because it is too late. Modem school textbooks are 
designed for specific classes-e.g., elementary; first year, inter- 
mediate; second year, etc., and addressed quite specifically to 7- 
year-olds or to 10-year-olds. The same should apply to teaching 
films. T o  be effective, each short teaching film must be designed 
for a specific class and a definite age group. 
Let us go further. It is likely that the very stuff of our investi- 

gation-namely, a study of emotions in child spectators-will 
not be a matter of indifference to teachers who want to make 
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teaching fdms for primary schools. At this school level it is almost 
impossible to make a cut-and-dried distinction between the 
recreational and the purely didactic film. When dealing with 
very young children it is difficult to unravel the “intellectual 
acquisition-affective resonance” complex. Many children in the 
younger classes retain a new idea in school only in so far as it is 
presented to them in a context which engages their affectivity, 
whether it be funny, comic, moving, troubling, or frightening. 
The maker of teaching films for the first primary classes will 
often be obliged to dress up the ideas he wishes to teach in terms 
of a small play with some emotional content. H e  must address 
himself to their affectivity, the more so since teaching by film 
momentarily separates the child from the teacher, temporarily 
eliminates the direct person-to-person relationship in the learning 
process in the child, and cuts the powerful affective link which 
ordinarily exists in the class between the very young pupil and 
his teacher. However, it is not always easy to make up such a 
play. In trying to prepare more or less moving sequences which 
will touch the child’s heart and provide an emotional background 
for the absorption of some new element of school knowledge, 
the film-maker will come up against many problems. His audience 
will have plenty of surprises for him: outbursts of uncontrollable 
laughter where he expected pity or tenderness. indifference and 
total lack of response where he expected them to be moved, 
anxiety that is inexplicable to the adult mind, unpredictable 
fears-often violent in the very small children-where a hearty 
laugh was expected. 
In common with the psychologist, he is then forced to make a 

genetic study of the emotional behaviour of children in the cinema. 
W e  used only one test film in our experiments-a twenty- 

minute Chaplin film, Charlie at the Spa. 
This comic test film, chosen from many after a large number 

of trials, made the older children in the primary school laugh a 
lot, began to be amusing for the smallest, and caused practically 
no reactions of fright. As will be seen, we deliberately kept away 
from disagreeable emotional tonalities such as fear or anxiety, 
and purposely chose an extreme example of as precocious and 
open-hearted a comic film as possible. 
The fiIms were shown in those infant and junior schools in 

Marseilles which had joined the local educational cinema office. 
The test film was included in the normal teaching cinema pro- 
gramme as a recreational supplement. The showings were given 
early in the morning. The test film was projected at the beginning 
of the programme, before the teaching films. Neither pupils nor 
teachers were told that a psychological experiment was being 
undertaken. 
The audience at each showing consisted of about a hundred 

children of different ages. The audience, therefore, was always 
numerous, lively, and warm. Each child found himself in 
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absolutely normal and natural conditions, in his own school, 
among his usual classmates. 
The test film was shown in, 222 schools-that is, before 222 

different child audiences. 
The study was made by the direct clinical observation method, 

applied at the individual level. 
During each showing one single individual was observed. W e  

chose him at random in the hall, situated where part of the 
audience was slightly illuminated by the projector beam directed 
on the screen. 
The greatest discretion was used in watching reactions. The 

investigator waited until the lights were turned out and the child- 
ren gripped by the film before sitting down about six feet away 
from the subject. Notes were taken in the semi-darkness, without 
a lamp. 
The investigator (always the same person) observed the play of 

facial expressions, body attitudes, movements, cries, exclama- 
tions, laughs, and smiles, and noted each of his impressions. 
Each reaction, whether imitated, spoken, or acted, was immedi- 

ately noted in writing and related back to the exact part of the 
sequence which had given rise to it. 
So far as time allowed, each emotional reaction was described 

in two different ways in terms of two different and complementary 
points of view: 

1. The synthetic, rapid commonsense view-the ‘label’ 
which the daily routine of social life teaches us to place 
right away, without thinking, on a collection of com- 
plex reactions-e.g., “burst out laughing”, “chuckle”, 
“smile”, “fright”, “terror”, and so on. T o  this qualita- 
tive label a rough appreciation of the intensity of the 
reaction was attached. 

2. The analytical view of the psychology of emotion which 
doubts the existence of permanent structures in the 
external manifestation of various categories of emotion. 
W e  no longer interpreted the reaction, but merely made 
as detailed an analysis of it as possible. W e  tried to fill 
out the synthetic appreciation, the commonsense label 
just attached to the reaction, by an objective description 
of certain essential motor components of this reaction 
(e.g., rocking backward and forward or jumping in 
his seat while he “burst out laughing”, bending double 
in a great outburst of laughing, movements of self- 
defence, protection or biting of fingers when the 
label “fright” was attached, and so on). 

Once the experiment was complete, this two-stage apprecia- 
tion, made from two different and complementary points of view, 
enabled us to check the accuracy of the necessarily rough ‘labels’ 
and to attempt a genetic and differential study (including sex and 
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age) of the gestures, attitudes, and motor manifestations linked 
to the different qualities of emotion shown. 
The experimental sample consisted of 222 subjects taken as 

follows from throughout the 4 to 14 age group: 

Years of Age Boys Totals Girls Totals Grand Total 
4 15 15 
5 15 15 
6 15 15 
7 15 15 
8 15 15 

9 9 9 
10 9 9 

11 5 5 
12 4 4 
13 4 4 
14 5 5 

- 75 - 75 150 

- 18 - 18 36 

- 18 - 18 36 

Using these data, we opened up some new lines of research on 

1. The ability of film stimuli to provide laughter or fear in 
relation to the age and sex of the children (analysis of 
the ‘labels’, the data collected by synthetic, common- 
sense evaluation). 

2. The structure of reactions (gestures, attitudes, vocal noises 
linked to the emotions); analysis of data relating to 
the motor manifestations of the body and limbs that 
accompanied a surge of emotion and constitute the 
essential components of the externalized reaction-the 
analytical view of the psychologist. 

3. The collective character of the emotion-the inter-indi- 
vidual relations shown by children looking together at 
the same emotionally stimulating I3m. 

An important methodological observation must be stated here. 
Fear, anxiety, terror, sadness, and pity are complex emotions 
reflected in expressions, postures, and gestures which are dif- 
ficult to observe and are often contradictory (cf., Wallon: 
“ictus” fear and “raptus” fear). In view of this difficulty, often 
referred to by psychologists, we purposely limited ourselves in 
this study to two very rough categories when making our analysis 
of the commonsense ‘labels’: agreeable emotions (amusement), 
disagreeable emotions (anxiety, fear). Recent psychological work 
(e.g., Schlosberg) on the validity of judgments made on the basis 
of manifest emotions seems to indicate that there is, to say the 

three different points. 
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least, a considerable differentiation between the two emotional 
poles of agreeable and disagreeable, between ‘joy and amuse- 
ment’ and ‘sadness and fear’. In our study, ‘fear’ covers real 
fear and various shades of ‘disagreeable’ emotion such as 
anguish. anxiety, sadness, and so on. 

FIRST SET OF RESULTS 

Our first set of results relates to the effectiveness of the 
stimuli. 

1. W e  found that there was nothing which was comic or 
laughter-provoking in itself, but things were found to be comic 
according to the child‘s age. The sense of the comic and the child‘s 
laughter became progressively more sophisticated with age. 
Fig. 20 shows that the older the children were the more often 

they laughed. 
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FIG. 20. EXPECTED RESPONSES: INCREASE IN LAUGHTER 
AND SMILES WITH AGE 

Age is shown along the abscissa (between 4 and 14 years), and 
along the ordinate the average number of amusement reactions 
(laughter of all intensities, smiles) observed during the twenty 
minutes of the film projection. Each point along the curve accord- 
ingly indicates the average number of laughs and smiles for each 
age group, and the curve as a whole shows the rate of increase of 
amusement reactions (laughs and smiles) with the increase in age. 
It is clear from the graph that some comic sequences affected 

children at a much earlier age than others. The older the children 
were, the more were the comic sequences which ‘worked’ and 
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the more effectively did the ‘gags’, working as the director 
intended, make the audience laugh or smile. 
2. W e  noted a clear difference in the number of amusement 

responses of boys and girls respectively. The small girls were 
much slower in developing the comic sense than the small boys. 
Fig. 21 plainly illustrates this difference. As in the preceding 

graph, the different age levels are given along the abscissa and 
the average number of laughs and smiles observed during the 
projection along the ordinate. The unbroken line shows the 
increase in the number of amusement reactions (laughs and smiles) 
in the boys, the broken line that of the girls. 
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FIG. 21. EXPECTED RESPONSES: INCREASE IN LAUGHTER 

AND SMILES WITH AGE. (DIFFERENCES BY SEX) 

Generally speaking, the boys laughed or smiled twice as often 
as girls of the same age. There is a gap of at least two years in 
the rate of approach to maturity. Broadly speaking, at each age 
level the girls’ behaviour so far as laughter was concerned was 
that of boys two years younger. 
3. The quality of joyful emotional reactions, the way in which 

laughter varied, also depended upon the sex of the subjects. 
Not only did the girls at all ages laugh less often than the boys, 

they also laughed with less intensity. They were less exuberant 
and more discreet in their reactions of merriment. This was re- 
flected principally in the abundance of smiles (intensity 1) and 
quiet laughs (intensity 2). 
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For the same number of reactions of merriment and amuse- 
ment, the highest intensity levels were principally amongst the 
boys. The bursts of laughter (intensity 3) and the great fits of 
laughing (intensity 4) were, mutatis mutandis, more numerous 
amongst the boys than amongst the girls. 
Hence qualitative differences were joined to the quantitative, 

and reinforced them. A n  interesting fact for the psychologist 
concerned with the influence of the social environment on the ex- 
pression of emotions is that these qualitative differences between 
the sexes exist at a very early age, at 4 and 5 years, even when 
boys and girls go to the same school (our infant schools are 
mixed), pass their days together, and have the same school 
environment. 
4. A statistical analysis in which the influence of age and sex 

was eliminated enabled us to evaluate the relative weight of the 
intelligence and socio-economic level factors in inducing laughter 
at the sight of the stimuli used. 
The analysis showed slight but significant variations in the 

frequency of laughter in relation to the intelligence level of the 
subjects (the less intelligent children laughed less than the others; 
those who laughed loudest were mainly those of average intel- 
ligence), and also in relation to the social background (those from 
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the rural suburbs laughed less often; those from the poor, 
crowded districts tended to be extreme in their behaviour, 
laughing either very little or, at the other extreme, enormously). 
5. The very young spectators were extremely vulnerable to fear. 

The test film was unequivocally comic, but caused reactions of 
fright and anxiety and sometimes even of terror and anguish in 
children from 4 to 8 years old. Fig. 22 illustrates the development 
of these specifically childish fears. As previously in the case of 
laughter, each point on the curve corresponds to the average 
number of disagreeable reactions (fear, terror, anxiety, sadness, 
anguish, and so on) observed in a subject within the age group in 
question. 
It was found that, towards the end of the age group (9 to 15 

years), these reactions of fear and anxiety had practically dis- 
appeared, and they thus truly reflect a specifically childish 
attitude. 
These are experimental data which should serve as a serious 

warning for those who work in the cinema and television. The 
fact is that, during a show, very young children are overcome by 
entirely childish fears which adults are wholly incapable of fore- 
seeing. 
6. Girls are much more vulnerable to fear than boys of the 

same age. The regression of childish fears and anxiety was much 
slower in girls than in boys. Fig. 23 shows clearly the extent to 
which the two sexes differ in the frequency of appearance of 
reactions of fear during a showing. The unbroken curve indicates 
the average number of times fear and anxiety were observed in 
boys relative to age; the dotted curve gives the same information 
for girls. 
The graph shows how different the girls and boys were in 

regard to reactions of fear. 
In general, the girls were frightened twice as often as the boys. 

As in the case of laughter, the development in regard to fear shows 
a gap of two years as between girls and boys respectively; at each 
age level the girls behaved like boys two years younger. 
Other statistical analyses of these fear reactions showed that 

qualitative differences accompanied the quantitative differences 
just mentioned. The girls were frightened not only more often 
than the boys but more violently. For the same frequency of 
appearance and the same age, the reactions of fear and anxiety 
were always much more intense in the girls than in the boys. 
7. The same sequence which caused outbursts of laughter in 

the older children (9 to 14 years) might cause very violent reactions 
of fear in younger children (5 to 8 years). 
Showing the same comic scene first to very young children, 

then to progressively older groups, it is often found through the 
age levels that there is a curious phase during which the affecti- 
vity is completely reversed: as they grow, the children pass from 
fear to the opposite pole of laughter and amusement. 
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FIG. 23. UNEXPECTED RESPONSES: STRONG FEARS 

A N D  ANXIETIES-DIFFERENCES BY SEX 

Thus fear often precedes laughter chronologically in the 
emotional behaviour of child spectators. At a certain level of 
maturity the two criss-cross. 
8. In the middle of this change of emotional tone, precisely 

when the change-over occurs, we observed a rather unusual type 
of emotional behaviour, typically childish and very picturesque 
which, as it has not as yet its own label in the repertory of psycho- 
logical terms, we shall refer to simply as ‘ambivalent re- 
actions’. 
In these reactions laughter and fear are closely intertwined. 

The child seems divided between two opposing affective tonalities, 
between anxiety and laughter, between depression and joking. 
These reactions we divide into three categories, according to 

the way in which the laughter and fear were mingled: (1) hesitant, 
(2) oscillating, (3) contradictory. W e  hope soon to make a more 
thorough investigation of these mitigated reactions. With films we 
hope to make with the help of infra-red light, it will be possible 
to analyse at leisure the interference processes and the hesita- 
tions between laughter and fear. 
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For the moment it would appear that these ambivalent re- 
actions, although relatively rare, are not individual anomalies 
but part of a normal growing-up stage through which most people 
pass. Statistical analysis of the data observed during the present 
experiments shows clearly that these reactions represent passing 
and transitory behaviour, corresponding to a level of maturity 
higher than fear behaviour, but lower than that of laughter or 
the open smile. In short, ambivalent reactions can be considered 
as intermediate threshold reactions. Under our research condi- 
tions they occurred most frequently in boys between 6 and 7 
years of age and in girls between 8 and 9. 
From the specific example given in Fig. 24, the process of trans- 

formation of fear into laughter and the appearance of ambivalent 
reactions can be studied. 
It will be seen how the child, in growing up, progressively 

acquires the faculty of laughing at a mishap which he took 
seriously when he was a few years younger. 
Fig. 24 does not refer to the whole test film, but to an extremely 

short scene, lasting about three seconds, in which the big ugly 
brute with the beard appears behind a curtain, just beside the 
sweet young girl to whom he wants to pay court. 
At this point the behaviour of the children was of four dif- 

ferent kinds: 
(1) Impassivity (real or apparent): there was no external or 

visible reaction that the observer could see; behaviour 
represented by the letter 0. 

(2) I'ear (or disquiet, anxiety, terror, sadness, and so on) 
represented by the letter P. 

(3) Ambivalent reactions where fear and laughter mingle 
represented by the letter A. 

(4) Laughter and smiles represented by the letter R. 
The four diagrams shown in Fig. 24 each have four columns 

corresponding to one of these four types of behaviour. The first on 
the left represents impassivity, the second fear, the third ambiva- 
lent reactions, and the fourth open and nervous laughter. The 
number of spectators concerned is indicated above each column. 
Each diagram accordingly shows the relative extent of each of 

the four types of behaviour in question. 
With a view to making a genetic study, we distinguished four 

age groups and made four different diagrams: the first (upper left) 
for 4 years, the second (upper right) 5 and 6 years, the third 
(lower left) 7 and 8 years, the fourth (lower right) 9 to 14 years. 
The successive changes with increasing age reflected in the 

four diagrams show clearly that a film sequence which is un- 
questionably funny to children over nine years of age can give 
rise to various types of fear reactions in children some years 
younger; the habit of laughter is only gradually acquired. 
Fig. 25 is a second example, obtained from another very short 

sequence, of this criss-crossing of fear and laughter. 
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FIG. 24. THE TRANSFORMATION OF FEAR INTO LAUGHTER 
First example: sequence No. 24. Appearance of the big brute, 
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The sequence is of Chaplin splnning like a top round the 
swimming-pool. Sent spinning by the swing doors of the hotel, 
he continues to spin round indefmitely like a top; still spinning, 
he goes up the stairs, arrives at the hotel swimming-pool, and falls 
in. The section used shows him arriving at the swimming-pool. 
Here again it was found that the older the child, the less was 

fright or anxiety caused him or her by the scene. 
This particular investigation of sequences which the older 

children found comic and which frightened the smallest (sequences 
involving a well-defined criss-crossing of fear and laughter) tends 
to indicate that laughter gets the upper hand as the child matures 
and that, genetically, this represents successive slidings, progres- 
sive shifts of the emotional dominants. 
As he grows up, the child goes (U) from impassivity (indifference 

or affective neutrality), characteristic of the insufficiently 
developed individual, to fear and disquiet; (b) from fear and dis- 
quiet to mitigated reactions and nervous laughter; (c) from miti- 
gated reactions and nervous laughter to open laughter, charac- 
teristic of the well-developed individual. 
W e  have shown that the mitigated reactions reach maximum 

frequency at the cross-over point between fear and laughter (when 
laughs begin to exceed frights). This consequently is a threshold 
phenomenon. 
Further experiment is, however, necessary; variation of the 

nature of the film stimuli will help to show how far it is possible 
to generalize this first descriptive outline, which is in the nature of 
a genetic demonstration of Max Eastman’s thesis in which 
laughter is considered as a shock absorber. 

SECOND SET OF RESULTS 
A study of the reports on our experiments led us to take up a 

second problem-the structure of the child’s emotional reactions. 
Since it is a purely psychological problem, well outside the 
problems teachers are really interested in, we shall merely 
mention it in passing. 
Preliminary sampling led us to think that there might be 

changes in the way of expressing various emotions according to 
age and sex, changes as between infant and child, and between 
boy and girl. 
During the experiment proper, accordingly, we tried a dif- 

ferential study, by age and sex, of some motor manifestations of 
the body and limbs, of certain gestures and attitudes accompany- 
ing the onset of emotions. 
As we consider this differential study particularly interesting, 

we intend to go more thoroughly and carefully into it when we 
have the infra-red film technique available; by this means we 
shall be able to analyse more conveniently than by direct clinical 
observation functional behaviour patterns in young spectators. 
As our research has clearly shown, it is in fact possible to 
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FIG. 25. THE TRANSFORMATION OF FEAR INTO LAUGHTER 
Third example: sequence No. 73. Charlie, still spinning, falls into the pool. 
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introduce statistics into the genetic study of various motor ex- 
pressions that accompany the onset of emotions. 
During this pilot experiment we have already succeeded in 

obtaining age curves which tend to show that certain gestures 
and certain attitudes appear preferentially in children who are 
younger or in children who are older. 
From the same point of view, we have demonstrated important 

differences between boys and girls. Some motor expressions are 
preferentially masculine, others preferentially feminine (e.g., 
masculine motor expressions: series of bounds, unco-ordinated 
gesticulations, rhythmical rocking of the body forward and back- 
ward, slapping themselves or their neighbours; feminine motor 
expressions: covering up the mouth when laughing, muscular 
contractions of the body, cries, protective movements). 
Analysing the preferred masculine motor manifestations and 

comparing them with one another, and doing similarly for the 
preferred feminine manifestations, we were led to formulate the 
following hypothesis to serve in the investigations following. In 
boys, raising of the tension underlying the emotion will express 
itself rather in the form of motor agitation and by movements 
which affect the sense of balance, whereas in girls, this tension 
will display itself rather in the form of spasms and motor rigidity, 
and be accompanied by nociceptive (hurting oneself) movements, 
movements implying a retreat into oneself and a return to peri- 
pheral sensitivity (cf., Wallon). 
Fig. 26 gives four age-group examples: (a) unco-ordinated 

movements of arms or legs; (b) wall consecutive jumps or 
bounces on the seat; (c) noise accompaniments such as “bang”, 
“wham”, and so on; (4 rocking backward and forward with 
laughter. 
The age range is given along the abscissa and the average 

number of displays of the motor phenomena along the ordinate. 
The unbroken curve represents the boys, the broken curve the 
girls. It will be seen that the motor manifestations are preferen- 
tially masculine. 
Fig. 27 gives four examples of age curves for preferred feminine 

motor manifestations: (a) biting the nails; (b) covering the eyes; 
(c) hiding the mouth with the hands; (d) shrinking movements. 
This very revealing study on the psychology of emotional ex- 

pression in children is being continued. 

THIRD SET OF RESULTS 
A third series of results is centred on group activities displayed 

in a cinema full of young children. 
At the cinema the child is not alone: he is a member of the 

audience, sitting next to more or less immediate neighbours. H e  
is not always exclusively concerned with the moving figures on the 
screen. From time to time he will detach himself from the film 
and resume contact with his comrades, ask questions, make them 
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laugh, ask for confirmation, request explanations, try to reassure 
himself, or share his own emotion with them. 
Statistical analysis of the data relating to such contacts 

observed during our experiment yields the following results: 
1. Contacts between the children were relatively rare; the very 

young child at the cinema remains an apparently isolated indivi- 
dual, concentrating on the screen. From time to time, however, 
and particularly when he laughs or is frightened, he resumes 
contact with those around him. 
2. Such contacts during outbreaks of emotion become more 

numerous as the children become older (doubling between 4 and 
11 years of age). 
3. Very clear qualitative modifications also appear with the 

increase in age. 
(U) First, the mode of expression utilized in order to enter 

into contact with someone else tends to change (Fig. 
28). W e  distinguished three modes-speech, look, and 
gesture-and calculated their relative importance. 
Three age groups were studied: 4 and 5, 6 and 7. 8 to 
14 years. It will be seen that the change with increasing 
age is from a look to speech. 

79% 

2 % 
I 2 3  

53% 

1 2 3  

74 % 

1 2 3  
4 and 5 years 6 and 7 years 8-14 years 

FIG. 28. CONTACTS BETWEEN CHILD SPECTATORS 
Mode of expression for entering into contact (variations with age). 

1. Speech; 2. Look; 3. Gesture. 
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(6) W e  were interested, secondly, in the person with whom 
contact was made-the immediate neighbour, the 
teacher, or the audience in general. Fig. 29 shows that 
in growing up the child addresses himself more and 
more to his immediate neighbour, less and less to the 
teacher and the audience as a whole. 
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FIG. 29. CONTACT BETWEEN CHILD SPECTATORS 
Persons with whom the spectator enters into contact (variations with age). 

1. Neighbour; 2. Audience; 3. Teacher. 

(c) W e  also studied the underlying tension when contact 
with someone else is sought. The analysis of the data 
observed revealed four main types of tension: stimula- 
tion (wanting someone else to react with the same 
intensity of emotion); union (feeling the same emotion 
as someone else at the same level of intensity, being 
moved with someone else at the same time, sharing the 
emotion); acquiescence (allowing oneself to be stimu- 
lated by another, placing oneself on the same emotional 
level as another); disagreement (rejecting the other 
person’s emotion, belittling it, refusing to share it, or 
being surprised at it). Fig. 30 shows how the attitudes 
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change with age: as the child grows older he moves 
from passive acquiescence to active stimulation. 

72 % 

1 2 3 4  1 2 3 4  1 2 3 4  
4 and 5 years 6 and I years 8-14 years 

FIG. 30. CONTACTS BETWEEN CHILD SPECTATORS 
Attitude of spectator seeking the contact (variations with age). 

1. Stimulation; 2. Union; 3. Acquiescence-imitation; 4. Disagreement. 

Curiously enough from the social psychological point of view, 
we found no appreciable difference between the groups of boys 
and the groups of girls. 
Studies of this kind can be helpful to teachers and those 

responsible for arranging shows for children, allowing them to 
take account of important emotional differences that are related 
to the age and sex of the children. W e  have seen that there is not 
‘a’ child audience, as people are too inclined to believe, but 
child audiences having very different reactions, since, as we have 
observed, an age interval of two or three years can bring about 
great changes and even a complete reversal of affective attitudes 
involved. 
In order that we may understand these problems better, we 

should ensure that there is nothing that will cause defence and 
anxiety reactions, piercing cries of fear, and the anxious stamping 
too often seen in audiences composed of very young children who 
may even be watching a film meant to amuse them: similarly, 
with children a little older, belittling or contemptuous comment 
on the film should be avoided. 
W e  must learn-and this is important, because, to children, 

laughter is a need-how to make comic films that are really 
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acceptable to children of school and pre-school age. It is not, as 
is usually done, through producing allegedly comic films that are 
inferior intellectually and aesthetically, or using poor gags from 
the most stupid, and often even the most coarse, films for adults 
that children can be most surely made to laugh. The child’s 
laughter is usually other than that of the adult, but it is not 
necessarily something inferior. 
Children will laugh with free, open, and healthy laughter at 

television and at films when producers succeed in producing films 
measuring up to the special humour of children, films that take 
account of their inexperience and, above all, of their affective 
vulnerability. 
In the work of M m e  A. Leroy-Boussion we touch upon all the re- 

search that has been done on the behaviour of children during the 
projection of films. Another, and a model, example to quote is the 
international competition for recreational films, organized on the 
technical side by R. Zazzo. 

THE EXPERIMENTAL DESIGN 

During the international competition for films for children steps 
were taken to secure an explanation of children’s voting and an 
analysis of their reactions to films, and after each showing, they 
were asked about their preferences. 
The investigation was made in the following stages: 

(a) Before projection each film was divided into sections, and 
each section was timed. This provided reference points. 
A Morse key and electric contact marked on a tape, on 
which the children’s reactions were recorded, the cor- 
responding reference point on the film. 

(b) During projection the children’s reactions were automati- 
cally recorded or described by observers who used 
various machines and techniques-decibel metre, press 
buttons which allowed three observers to note the 
children’s reactions in accordance with a pre-prepared 
code, written comments by specially trained observers, 
recording of the comments and verbal reactions of the 
children, and ultra-violet photography. 

(c) Immediately after projection the children voted, children 
selected at random were individually interviewed, and 
there was a vote and evaluation by the adults (the 
teachers who accompanied the children to the film 
shows). 
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First Age Group (7 to 9 years) 
Girls 

Boys 

Second Age Group (1 0 to 12 years) 

Girls 

Boys 

FIG. 32. DECIBEL COMPARISON OF REACTIONS OF FOUR GROUPS 
OF CHILDREN AT THE SAME SEQUENCE OF “eIN BLANC” 

Beginning of the pursuit sequence, given shot by shot in Fig. 31. The four 
recordings are exactly co-ordinated. It will be noted that the reactions in 
each of the four groups of children start simultaneously; here age differences 
count for much more than differences of sex. 
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(4 Delayed reactions were investigated by means of a vote 
taken in the classroom a week after the projection, and, 
at the teacher’s choice, in one of the following three ways 
-vote proper, vote and retelling of the story, vote by 
drawing (. . . “draw what you would like to see again”). 
Sampling questionnaires relating to the films as a whole 
were also used. 

The amount of information so obtained can easily be imagined. 
W e  shall give a brief summary here of the general results (a fuller 
analysis is in preparation). 

1. Technical cutting and the children’s vote: “Other things being 
equal, cutting in the films the girls liked best was slower than in 
those preferred by the boys, and this irrespective of age.” The 
speed of cutting is measured by the average duration of the shots. 
The figures for the ten first films shown to each of the four groups 
of children were: 

Elementary Classes Intermediate Classes 
Girls . . 7.2 seconds 8.2 seconds 
Boys . . 6.6 seconds 6.9 seconds 

This value is obviously not definitive, and the authors rightly 
point out that it is not only the average duration of the shots which 
matters; account has also to be taken of montage, the more or less 
greater mobility of the camera, the speed of the story-telling, the 
affective tonality, etc. 
2. For the first age group (7 to 9 years) the teacher’s choice of 

h s  best suited to the appropriate scholastic programme more or 
less coincides with the choice of the children themselves, girls and 
boys. This is not true for the second age group (9 to 11 years), 
except for absolutely first-class films. This can be shown in tabular 
form (see Table 8). 

TABLE 8. NUMBER OF AGREEMENTS AND DISAGREEMENTS 
BETWEEN TEACHERS AND PUPILS 

BOYS GIRLS 

Agreement Disagreement Agreement Disagreement 

First age group 9 2 10 1 
~~ ~ 

Second age group 7 6+ 8 5+ 
1 doubtful 1 doubtful 
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From a detailed study of the choices made from amongst the 
different films, the authors conclude: “This comparison reveals 
that, on the whole, children chose what their teachers would have 
selected for them but that the analysis more accurately indicated 
the differences of choice by sex and age than the teachers could 
have done on their own.” 
3. Reactions during the projection and the votes. A first analysis, 

relating to the youngest children, of the results graphically recorded 
during the projection indicates that the children’s vote could be 
predicted with only a very small margin of error from their re- 
actions during the showing. The three observers were supplied 
with equipment for measuring reactions under three headings- 
sound, motor, and verbal behaviour. Table 9 below summarizes the 
results. 

TABLE 9 

Indices Motor Verbal Sound 
____ _____ _ _ _ _ _ _ _ _ _ _  

al audience agitation conversation 
chatting 

b1 agitation ; partial conversations scattered 
participation in relating to the laughter, 
sympathy with the screen ; comments, scattered 
film ; scattered isolated cries 
applause interjections 

d e agitation ; general generalized generalized 
audience participa- comment ; laughter ; 
tion ; general generalized generalized 
applause interjections cries ; 

generalized 
laughter 
and cries 

CS immobility complete silence 

From the estimated relative extent of these different types of 
behaviour profiles of the reactions observed were constructed. They 
are given in Fig. 33 for the two iilms shown in the same programme 
-Tchouk et Guek, Seul au Monde. 

1 Not majority reactions. 2 Majority reactions. 
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Film: Seul au rnonde 
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Films: Tchouk et Guek 
Girls (intermediate). Same audience for both films 

Laughter 

Agitation- 
audience b 

Cries 

Agitation- 
participation 

Boys (intermediate). Same audience for both films 

Laughter 

Agitation- 
audience 

10.40 d Cries 

b 

C 
‘j,,, 

Agitation- 
participation 

FIG. 33. REACTION DIAGRAMS FOR Two FILMS ON THE 
SAME PROGRAMME 

(For both sexes the preferred film was Tchouk et Guek.) The form of the 
diagram depends more on the film itself than on the nature of the public 
(girls or boys). There was more c (silence-immobility) during the preferred 
film than during the other, and more with the girls (who gave it first prize) 
than with the boys. 
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The main axes carry the four indices a, b, c, and d. A quadri- 
lateral figure is obtained by joining the four extremities. Some of 
the more particularly interesting items of behaviour are indicated 
along the diagonal lines (also as a percentage of the total time)- 
laughter (scattered and generalized), cries (scattered and general- 
ized), agitation-participation (scattered or generalized), agitation in 

Despite the empirical nature of these evaluations, referred to 
by the authors of this remarkable investigation, they note a close 
relationship, at least amongst the elementary school children, be- 
tween the reactions and the vote--i.e., an inverse relation between 
index a (chatting, agitation in the audience) and the vote; a direct 
relationship between index c (silence, immobility) and the vote. 
Moreover, by combining these two indices, subtracting index a 
from index c, a new index (c-a) is obtained which, as will be seen 
from the table below, is still more closely related to the vote. 

. the audience (audience hostility). 

TABLE 10 
-a C o a  

Elementary class 12/17 11/17 15/17 

Intermediate class 14/22 13/22 15/22 

The denominators 17 and 22 give the number of pairs of films in 
respect of which the comparison was established. 

Much could be said from the point of viey of differential psycho- 
logy about these results, but, as space is lacking, we must keep to 
general conclusions which directly concern our own study. 

1. Duration. Films which are too long or too short do not suit 
children; reactions weaken after a time, and films which 
are too short disappoint them. The commercial film 
formula (about 80 to 100 minutes) implies a story pre- 
sentation which does not suit a child public: the intro- 
duction to the action is usually too complicated, and the 
main line of action is inclined to get lost in the secondary 
actions. About 40 minutes would appear to be the 
optimum duration. 

2. Laughter may represent either sympathy or, on the contrary, 
hostility. It may be the response to very different 
stimuli and represent very different feelings in the 
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spectator: a reaction to the comic aspect of situations 
and of people, or the expression of satisfaction, good 
humour, or hyper-excitement. 

3. Other things being equal, children will prefer not the films 
which excite them most but those which most impera- 
tively command their attention or their emotions. 

4. Concerning films which introduce fairy-tales, marvels, and 
dreams the authors say that children h d  it hard to 
comprehend, on the screen, the transfer from reality to 
dream. 

11. COMPREHENSION 

Our usual habits of thought and conventional teaching traditions 
would suggest that the study of comprehension should have a vital 
place in a book on the educational psychology of audio-visual aids 
in the primary school. So thoroughly do we share this view that we 
feel a book could be devoted to the subject, to the research already 
undertaken, and to various psychological and educational con- 
clusions which have a direct bearing on school practice. T o  keep 
within the limits of this study, and remembering the remarks made 
at the beginning of this chapter, we shall cite certain research and 
try to draw conclusions sufficiently general to facilitate further 
experiment. 

THE UNDERSTANDING OF STATIONARY IMAGES 

W e  shall not deal here with studies done on the perception and 
comprehension of images by psychologists who use them in intel- 
ligence tests (Binet-Simon at the beginning of the century), but take 
up the subject from the angle of the comprehension of a filmstrip 
used in certain methods for learning foreign languages. 
With a view to evaluating the psychological content imparted by 

filmstrips which tell a story, the following experiment was made 
(159 and 160). Three filmstrips having stories which would 
interest children and had psychological unity were selected from 
the CREDIF audio-visual method for learning French. Their 
stories can be summarized as follows: 
Film 1. The Story of the Bull. (11 frames; two characters: the 

park attendant and a child.) An attendant scolds a child he finds on 
a lawn where he should not be. The child explains that a ball rolled 
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on to the grass, and he wanted to get it back. The attendant tells 
him not to walk on the grass again. 
Film 2. The Story of the Boat. (8 frames; 3 characters: the 

attendant and two children.) T w o  children are playing with a boat 
beside a pond. The boat gets too far away, and the children try to 
get it back with a stick. An attendant arrives. H e  is afraid the 
children will fall into the water, takes the stick, and gets back the 
boat. The children thank him. 
Film 3. The Blow wizh a Spade. (8 frames; 3 characters: the park 

attendant and two children.) An attendant comforts a child who is 
crying and who says another child has hit him with a spade. The 
second child denies this and accuses the first of having started the 
row. The attendant reflects and settles the dispute. 
The experiment involved 212 children, of both sexes, in French 

primary schools (first and second year elementary, first and second 
year intermediate--i.e., from 7 to 11 years). The articles indicated 
in the bibliography (157-161) provide full details of the sampling 
and the planning of the experiment. 
The children were twice shown the visual strip alone. They 

related what they saw. Then they were shown the strip again, com- 
menting this time on the frames one by one. The replies were 
recorded fully, and carefully scrutinized so that a detailed analysis 
could be made of their reactions. 
A brief study of the information collected during the two first 

showings is interesting from the angle of genetic development and 
of the material used. Here ‘information’ is being used to mean 
the number of different ideas expressed in their retelling; the 
following table shows the average obtained: 

TABLE 11 

Elementary Intermediate Average 
1 2 1 2 

Film 1 5.2 4.9 5.2 5.8 5.27 
Film 2 5.3 6 6.8 5.8 5.9 
Film 3 3.6 3.9 5.2 7 4.9 
Average 4.7 4.9 5.4 6.5 5.3 

It will be seen immediately that the reaction to the same material 
obviously becomes more elaborate with age, but the material 
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itself introduces a source of variation which must not be over- 
looked. The length of the description increases with age, but not 
uniformly. Film 3, the film least understood in the 7 to 8 age group, 
became the best understood at 10 to 11 years. The sudden advance 
at the age of 10 seems to signify a period of rapid development. 
In order to obtain a better idea of the psychological forms of 

their comprehension, this summary quantitative analysis was sup- 
plemented by a qualitative study of the types of the children’s 
versions. 
Taking Binet’s three classical categories, we sorted the versions 

into enumerations, descriptions, and interpretations. The results 
are interesting for the educational conclusions that can be drawn 
from them. The following table was obtained by expressing the 
results in terms of percentages of the total number of replies re- 
corded: 

TABLE 12 

Elementary Intermediate 
T Y P  1 2 1 2 

7-8 years 8-9 years 9-10 years 10-11 years 
1. Enumeration 25.3 4.5 2.56 0.5 
2. Description 23.5 31.1 25.4 15.6 
3. Interpretation 51.1 64.1 71.9 83.7 

This can easily be represented graphically as shown in Fig. 34. 
These results are close to those obtained by Ostemeth in his test 

involving the copying of a complicated figure (169). From the age 
of 7 at least 50 per cent of the children ‘interpret’ the filmstrips 
and, after the peak of ‘description’ at about 8 years of age, ‘des- 
cription’ and ‘ enumeration’ diminish regularly. However, the 
percentage of ‘interpretations’ has not reached as much as 75 
at the age of 9, and this raises important problems as far as the 
educational utilization of the results is concerned. 
The results must also be carefully considered in relation to the 

filmstrips themselves. The difficulties introduced by the material 
used are too often overlooked. As Table 13 shows, account must be 
taken of this factor; if not, the bald statements may be contradicted 
by the facts, 
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FIG. 34. GRAPH OF TABLE 12 

1. Enumeration 2. Description 3. Interpretation 

These results really require a great deal of comment, but we 
shall merely point out that the psychological reaction would seem 
to be clearly related to the structure of the visual document; when 
the intrinsic difficulty of understanding them is the same, films may 
be made more easy or more difficult to understand by their style 
and form. Before any film is used for teaching purposes its relative 
‘difficulty’ should be determined so that the best teaching methods 
for making use of it can be employed. 
Hitherto we have spoken of ‘interpretation’ only as a category. 

Does this interpretation correspond to what the maker of the film 
intended? T o  put it bluntly, so far as the intention of the adult is 
concerned, has the child correctly understood the story told 
visually? It is difficult to give a clear-cut answer because several 
cases must be considered, and four types of response distinguished: 

(a) Correct synthesis: the child has got the essential points of 

(b) Incomplete synthesis: he has understood only part of the 

(c) False synthesis: his description is coherent but not what 

the story. 

story. 

the maker of the film intended. 
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(4 No synthesis: he relates what he has remembered without 
establishing any logical connection between the various 
parts. 

TABLE 13 

T Y P E  CLASS FILM 1  FILM^ FILM 3 AVERAGE 

EL 1 25.6 13.3 37 25.3 
~ .~ 

EL 2 2.15 4.4 7.2 4.5 
Enumeration IN 1 0 1.7 6 2.56 

IN 2 0 0 1.5 0.5 
Average 6.9 4.8 12.9 

EL 1 24.3 24 22.2 23.5 
EL 2 27.9 25.5 40 31.1 
I N  1 25 22.4 29 25.4 
IN 2 12.5 17.3 17.2 15.6 

Description 

Average 22.4 22.3 27.1 

EL 1 50 62.6 40.7 51.1 
EL 2 69.8 70 52.7 64.1 

75 75.8 65 71.9 
IN 2 87.5 82.6 81.2 83.7 

Interpretation IN 

Average 70.5 72.7 59.9 

IN 1 =Intermediate 1 (9-10 years) ; IN 2=Intermediate 2 (10-11 years) 
EL 1 =Elementary 1 (7-8 years) ; EL 2=Elementary 2 (8-9 years) 

W e  shall consider only the following main points from the 
authors’ general table. 

TABLE 14 

EL 1 EL 2 IN 1 IN2 

Correct 4.4 13.1 25.8 54.8 
Incornple te 24.7 40 32.8 29.4 
False 20.7 18.7 20.7 15.5 
None 49.9 27.9 20.4 0 

SYNTHEsIs 7-8 years 8-9 years 9-10 years 10-11 years 

(As before, the results are expressed in percentages.) 
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It will be noted that full comprehension (Le., a correct inter- 
pretation) was obtained in only 54 per cent of cases in the 10 to 11 
age group. The visual documents were filmstrips-i.e., documents 
devoid of movement and life. Moreover, only the visual strip was 
available, and the results would certainly have been very different 
if there had also been a sound track. 
This experiment enabled the authors to study another problkm 

that is akin to the problem raised by cartoon strips in the news- 
papers. To represent certain aspects of a situation, ‘balloons’ were 
used to represent a person or object corresponding to the dialogue 
or the thoughts of one of the characters concerned. W e  shall see 
later how it is possible to study the r6le played by style in 6lms; 
here we are concerned solely with the graphic style of the drawing. 
In the results given below we have considered the child‘s under- 
standing of the ‘balloon’ satisfactory when in a certain frame he 
was able to identify the character represented in the ‘balloon’ 
with that in the frame (despite differences in colour) and when his 
response showed that he understood that two different actions in 
time were involved. The percentage of correct results clearly 
varies with age and very appreciably increases from 8 years on- 
ward. 

TABLE 15 

EL 1 EL 2 IN 1 IN 2 
7-8 years 8-9 years 9-10 years 10-11 years 

Average per cent 39.6 66.7 77.2 95.9 

It can confidently be said that, from the age of 9 to 10 years, 
certain graphic conventions are perfectly well understood by 
children. 
Examining the educational aspects, it will be especially noted 

that a filmstrip is not automatically a help for a chiId unless he has 
reached a certain level of psychological maturity. Audio-visual 
techniques are not an educational panacea for all problems; they 
can often help, but in other cases encounter the difficulties common 
to any teaching situation. 
Before finishing with this point we should also point out that the 

successive presentation of images involves a special difficulty which 
the investigator must study. A situation which is complicated but 
has a unity of its own is divided up, and the child is then required to 
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readjust the sections-the technique itself creates a problem which 
does not exist in real life. This question has been studied in works 
not yet published. Here, for instance, are some results obtained by 
C. Malandain in this field. Instead of presenting the frames of a 
lilm successively, he projected them in three groups, corresponding 
to different moments of the action. Initially eleven successive images 
were shown, and then the frames were grouped into three sections 
as follows: 

An analysis similar to the one described earlier gave the follow- 
ing table, which, so far as the increase in the rate of comprehension 
is concerned, needs no comment. (Results are given for two classes 
only.) 

TABLE 16 
IN 1 IN 2 

9-10 years 10-11 years SYNTHESIS 

filmstrip ~~~~~ urntrip grouped images 

per cent per cent per cent per cent 
Correct 21 40 27.2 41.5 
Incomplete 57.8 26.6 45.4 41.5 
False 10.5 20 27.2 17 
None 10.5 13 

Hence the whole question of determining, as objectively as pos- 
sible, the best way of utilizing audio-visual material remains wide 
open to educational experiment; and without fear of contradiction 
it can be said that research is scanty in this field. 

THE COMPREHENSION OF FILMS 

Before taking up the important question of the comprehension 
of the animated film, we shall deal with a problem of form--i.e., 
cinematographic language. 

The child’s understanding of cinematographic language 
The above results for filmstrips indicate that certain difficulties 

not only depend on content, but are also affected by the manner of 
its representation. Many of the otherwise valuable investigations 
carried out were made with existing films which could not be 
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changed either in content or in structure. W e  therefore completely 
designed and made three films for the special purpose of varying 
one or other of the factors which we believed influenced the intel- 
ligibility of the lilm for the child (161). 
As our educational objectives were very well-defined and 

essentially practical, we concentrated on intelligibility criteria in 
planning this first phase of a long investigation. W e  are naturally 
not neglecting the rBle of affectivity in the teaching film-on the 
contrary-but we are deferring it to another investigation. 

Presentation of three films 
Our aim in writing the scenarios and in the still more difficult 

and important question of cutting was to make three films of the 
same length (61/-7 minutes) on the same subject, but by three com- 
pletely different techniques-i.e., to tell the same story in three 
different cinematographic ‘languages’. The first difficulty was to 
choose the subject. 
Although we wanted a teaching film, it did not seem necessary 

to choose a school subject since, in this first experiment, it was 
form which was most important. W e  wanted a subject that could 
be treated in three different ways without this seeming too artificial 
-possible with a purely fictional film, but not so easy with a teach- 
ing film. 
W e  chose a simple action that could easily be told in a few 

sentences; it had logical continuity, a certain dramatic progression, 
and a happy ending. 
W e  also wanted something that would please children, and, 

having experiments previous to ours in mind, thought we would 
best succeed by putting a child in the film. 
The following is a synopsis of the three films: 

Night. Full moon. A little girl, sleeping, alone in her room, 
awakes, gets up, and goes to get a candle she has hidden in 
her box of toys. She lights the candle, goes through the sleep- 
ing house, mounts to the attic, finds, in a trunk, a ballet dress 
and shoes. She puts them on and begins to dance. Her mother 
hears and comes up. While dancing the child knocks over a 
large vase from a sideboard. The mother intervenes, puts her 
ordinary clothes on again, brings her back to her room, and 
puts her to bed. The little girl falls asleep, pressing to her 
heart the rose she had worn on the ballet dress. 
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The three films had a common first part and an identical ending: 

Part common to Experimental Part common to 
the three films part the three films 

Beginning Film A End 
Film B 
Film C 

The child has to enter into the atmosphere of the film and be 
allowed a few moments to adapt. The importance of emotive 
phenomena, especially in young children, is such that the phenomena 
of comprehension can get completely confused in this short prelim- 
inary period during which the children are not yet concentrating. 
Roughly speaking, it will be agreed that, irrespective of the form 
of presentation, the children had all had the same conditioning 
when they came to the specifically experimental part of the film. 
Again, the first and last sequences are so important for fixation 

that we decided to give all three iilms an absolutely identical end- 
ing. All the children accordingly became non-spectators again 
under the same conditions, since the last scenes introduce the same 
factor in the structure of the tale as a whole. 
The tale had three different cuttings. The shots were worked out 

as follows: 

(U) In the first film all the shots were general. All the characters 
concerned are constantly in sight and unequivocally 
located in relation to the various parts of the scene. 
Their action is continuously followed by the camera: 
there is no ellipsis, no cutting into shots, no attempt to 
impose a rhythm. The ‘cinema time’ coincides exactly 
and at all times with the time the action would really 
take. This version, technically the simplest, has only 18 
shots each of an average duration of 17 seconds in its 
experimental part. 

(b) The main new features of the second version were: changes 
of scale (general shot, close-up, and extra close-up), 
field/reverse field, simple parallel montage, and a rhythm 
much more varied than in the first version, where all the 
shots lasted about the same length. 
The second version also twice uses symbolism or allu- 

sion. The child is shown dressing up by the play of 
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shadows on the wall; when she takes off the ballet dress 
she is out of range of the camera, and the spectator only 
sees the skirt and shoes falling on the pieces of the vase 
she has broken. 
In its experimental part this version had twice as many 

shots (36) as the first, their average duration being about 
8 seconds. 

In the third version any cinematographic language device 
which seemed necessary was used. Time was not rigidly 
chronological; twice the classical time device of the lap- 
dissolve shot was employed. W e  made plenty of use of 
the subjective camera technique and broke up the film 
space in which the characters appeared as much as pos- 
sible. This time the experimental part of the film had 51 
shots, of an average duration of 5 seconds. 

An extract from the shooting scripts of the three films will give a 
better idea of these differences. 

The girl, after finding the ballet skirt in the trunk, finds the 
little satin shoes, and dresses up as a dancer. 

Film A 
1. (Medium shot.) At the end of this shot the girl, seen three- 

quarter face, takes the dancing shoes out of the trunk. §he makes 
them do a little dance of their own, and then puts them back, 
gets up and passes behind the raised lid of the trunk in order to 
change. 
2. (Distant shot.) The camera takes in the open trunk, the 

stool on which the candle is placed, and the back of the garret. 
The girl, first hidden by the lid of the trunk, gets up. She has 
taken off the coat of her pyjamas. She puts on the ballet skirt 
(only the upper part of her body is visible), then disappears again 
completely behind the lid. While dressing, only a little of the 
skirt is seen from time to time behind the lid. When she 
straightens up she is fully dressed in the ballet clothes and comes 
to the foreground to put on the shoes. 

Film B 
1. (Medium shot.) The girl finds the shoes in the trunk. She 

makes them dance. 
2. Close-up of the dance of the shoes. 
3. (Extra close-up.) End of the dance of the shoes; she puts 

them back in the trunk and gets up. 
4. (Medium shot.) She straightens up and moves out of range 

to the right. Only her shadow on the wall is visible. She takes off 
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the pyjamas, stretches out her arm, which comes into range, 
and takes the ballet skirt. She then disappears completely out of 
range again, and is seen dressing in shadow play. 
5. (Medium shot.) Fully dressed, she comes into range and puts 

one foot on the edge of the trunk in order to put on the shoes. 

Film C 
1. (Medium shot.) The girl (three-quarter face), looking into the 

trunk. 
2. (Extra close-up.) What she sees in the trunk: the satin shoes 

and a rose made of some material which shines softly. 
3. (Revert to 1.) She takes the shoes from the trunk and makes 

them dance. 
4. (Extra close-up.) The shoes dancing (her hands are not 

visible). 
5. (Medium shot.) End of the dance of the shoes. She puts 

them down, takes the ballet skirt, and tries whether it will fit. 
6. (Distant shot.) She holds the ballet skirt in front of her to 

see whether it suits. She stands on tiptoe as if listening to music. 
7. Dissolve into the same format as 6, showing her in the same 

action (stepping lightly from one foot to the other), but, as if by 
magic, dressed differently: dance shoes and ballet dress, hair 
now loose on her shoulders. 

W e  see clearly how the same action can be presented in three 
different forms. The kst is more ‘realistic’. The second is the 
most unusual and requires an effort of interpretation. The trick 
used in the third gives the dressing up something of the appearance 
of magic. 
The ideal experimental design would have been the Latin Square 

if it had been possible to have three films each presented in three 
different forms, but it was impossible for financial reasons to go 
that far. W e  shall deal rapidly with the material arrangements for 
the experiment, but will go into some detail about the questioning 
which followed the projection. 
After a good deal of trial and error, a model questionnaire was 

prepared so that the actual form of the questions would be as uni- 
form as possible. To obtain a spontaneous account of what the 
child had seen, the first question was: “This evening you will tell 
your mother about what you have just seen; what will you say to 
her?” The order of sentences in the reply was noted for analysis 
later. Then more precise questions were asked. As children can be 
embarrassed by the poverty of their vocabulary, it is not possible 
to rely on oral responses only. W e  therefore mixed some stills 
from the film with other similar photos, and the child was asked 
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whether the object or view shown him was also in the film. Again, 
the same sequence was represented by several photographs, and 
the child (this is a well-known technique) had to arrange the 
pictures in the same order as in the film. W e  constructed a model 
of the attic in which the little girl danced so as to study the diffi- 
culties the child had in locating the objects in relation to each 
other. 
All these checks were necessary to avoid the obvious criticisms 

that could be made had the examination been verbal only; there is 
also the question of being able to compare the responses for the 
purposes of statistical interpretation. W e  now give a general sum- 
mary of the results. 
It can be said, first of all, that there is no necessary relationship 

between the technical difficulties and the psychological. At 6rst 
sight it might be thought that a lap-dissolve, a change of scale, or 
a reverse field shot would, by its very technical complexity, 
introduce something children would fmd difficult to understand. 
The results seem to show that in certain cases, on the contrary, 
a close-up makes the action more explicit and facilitates the 
understanding of what is happening. W e  were able to verify this 
precisely in the sequence when the girl arrives in the attic and puts 
the candle down on the stool. W e  would even be tempted to suggest 
(this is to be checked later) that a very variegated film is more 
comprehensible to children if a good deal of use is made of juxta- 
position. This is not a question of accelerating the rhythm. If the 
general idea is not sufficiently ‘interpreted’ by the child, the close- 
ups and medium shots will provide additional aids to a proper 
comprehension. 
Here we reach one of the fundamental points our analysis was 

concerned with-the reconstruction of the action by the child. As 
the psychologists have very clearly shown, a child’s understanding 
of an action is a reconstruction on the basis of a few scattered 
elements. The deliberate cinematographic ellipsis allows an 
analysis to be made of the child’s reaction and the distortions (by 
addition or subtraction) he makes of the real thing; these results 
would appear particularly important in determining, when a teach- 
ing film is being planned, the most favourable framework, the one 
that will ensure that understanding is as good as it can be. The 
parallel forms provided by the second and third films made it pos- 
sible to show that the younger children were incapable of deducing 
where the girl was dancing from what they were shown at the 
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end (the mother going up the stairs), but the intermediate group 
did. 
Another difficulty became clearly apparent during the various 

analyses: the children all found it practically impossible to locate 
the various parts of the scene in relation to one another. W e  were 
unable to get a correct description of the places in which the action 
took place from the photographs, models, or (in the case of the 
older children) sketches provided. Did the subject of the action 
engage all their attention? Is there any good technical means of 
creating some element of ambiance? In making instructional films 
these two questions are of vital importance. 
A child will give full rein to his imagination in the invention of 

objects, actions, colours, and feelings. W e  tried to find out how the 
meeting between the mother and girl was felt affectively. The 
poverty of children in projecting feelings is common knowledge; it 
was only with the older children that the relations between the two 
characters were better and more comprehensively understood. 
These findings on a specific experiment can serve as a guide to 

us in similar experiments. Before proceeding farther, however, we 
should like to show, by an example, how cinema style can be used 
subtly to modify the quality of comprehension and add a particular 
colouring to it. Let us take a case which can easily be transferred 
to the screen: a car brakes suddenly to avoid a child on the road. 
The sound situation is reproduced as faithfully as possible, but 
the emphasis can be placed on the cry of the child, or that of the 
driver, on the noise of brakes or on other noises. The film-maker 
will choose his images according to the affective colouring he wants 
to impart to the stopping of the car. The following are possibilities 
which are not mutually exclusive, but call the spectator’s attention 
to some specific aspect of the situation: close-up from the car of the 
terrified face of the child who is in danger of being run down; close- 
up showing the emotion on the driver’s face; close-up of the foot on 
the brake if the object is to emphasize the tremendous muscular 
effort the driver is making; close-up of the mechanical side (tyres, 
for example) if the interest is to be directed there. 

It can be agreed that, as from a certain age (see following para- 
graph), all spectators will understand what is happening; they will 
understand that the car is stopping. But there is understanding and 
understanding. It is the little extras, the additional shades of 
understanding, which lead to full artistic comprehension in the 
cinema. 
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Cinematic comprehension and general inteilectual level 
Several writers have considered cinematic comprehension in 

relation to intellectual development with a view to making a better 
analysis of the way in which intellectual activity operates during a 
film showing. Heuyer (106) indicates that his investigations enabled 
him to establish, with accuracy, the relations between intellectual 
level and film understanding. Below the seven-year mental level 
the child sees images, understands short sequences, but cannot 
follow them in logical order; below the 9-10 level he can follow 
the sequences, but does not grasp their significance. These results 
agree with Zazzo’s (229). A single sequence of four shots is under- 
stood at the age of seven, but the child cannot follow the 20 or 30 
shots which form a full-scale film. Zazzo goes on to say it iS 
probable that, even when he becomes deeply involved in the film, 
the child does not follow the line of the story it tells. It is only from 
9 to 10 onward that he can follow the order of the shots. Between 
a mental age of 10 and 12 he can follow the continuity in the 
sequences, but cannot grasp its significance. It is from a mental age 
of 12 that, in general, he can understand the film as a whole and 
becomes capable of grasping its central idea. 
These results are not surprising, being similar to all those found 

in genetic psychology, but it is still necessary that psychologists 
should determine, for each type of film, the age at which it can be 
correctly apprehended by the intelligence. And here it must be 
added that, as Zazzo says, “we have to recognize that this demand 
for logic is a luxury; the cinema has plenty of other satisfactions, 
and the child does not worry about not understanding”. 
It is not difficult to imagine that, reversing the perspective of the 

present investigations, it will be possible one day to use the film 
to make a diagnosis of intelligence; why should what has been 
done for the affective life (see below) not also be possible for the 
logical component of our psyche? 

Qualitative aspect of comprehension: organization of the child’s 
retelling of the story 
With the encouragement of a school inspector, a group of 

teachers produced some very up-to-date conclusions from expen- 
ments made in infant schools, and their specific hdings provide a 
basis for Zazzo’s remarkable intcrpretations. The following is quoted 
from their report: 



Comprehension 173 
What results did we obtain? Obviously they varied with age 

and with the particular films.. . . From the point of view of 
general comprehension we think certain well-defined cases can 
be distinguished-namely: the child, using parts of the film, 
makes up a complete story; he remembers images but has not 
grasped the point; he names characters or retails facts correctly, 
but apparently without making any link between them. His re- 
telling constitutes an enumeration or juxtaposition, not a co- 
herent whole; finally, at the most advanced stage, he produces a 
version which is more or less picturesque but always accurate. 
The film has been understood in broad outline. Various details 

may not be remembered, at least spontaneously, and he does not 
think it necessary to recall them. 
The problem must also be regarded the other way round--i.e., 

what prevents the child from understanding. This will give, in 
negative form, so to speak, other aspects of the mental activity 
involved. 
The report continues: 

However, causes of another kind intervene to hinder or 
prevent the comprehension of a series of images which con- 
stitute a logical whole. W e  have found non-recognition or im- 
perfect recognition of the image. Certain parts, moreover, are 
wholly strange and consequently cannot be identified. Some- 
times elements recognized in a general shot are no longer 
recognized when they appear in close-up and vice versa. Per- 
spective effects and the play of light and shadow hinder and 
sometimes prevent exact perception. Hence the ignorance and 
inexperience of the children, coupled with the very character of 
the projected image, are themselves the causes of many gross 
errors and prevent the understanding of the story as a whole or 
certain of its parts, so making its reconstitution impossible. 
The gaps may be few or many. Attention cannot be uniformly 

maintained all during the projection; certain images may suggest 
others to the child who lets himself be carried away by his 
imagination, forgetting the film for the moment and reverting to 
it only when it is too late to grasp the sequence of events. 
Even when the story is accurately reproduced, the facts are 

retold without their relations of cause or time being established. 
Sometimes a series of statements is made without any apparent 
causal link; poverty of vocabulary, no doubt, but above all 
mental incapacity to distinguish, and hence to express, what 
is cause and what is effect. It would seem that the projection of 
filmstrips even more than the showing of 6lms encourages and 
maintains this form of thinking which is characteristic of child- 
hood. (At this point the reader should recall the results indicated 
earlier about the comprehension of filmstrips.) Sometimes there 
is a vague, ill-defined link which expresses the succession of 
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events rather than relations. (e.g., he called his wife, then he 
called the little boy, then the girl, then the cat.) 
A minority of the young children did appear able, however, to 

establish a causal link. The means employed are certainly poor, 
but this does not matter. An important stage has been passed: the 
child can discern what is cause and what is consequence, and the 
verbal forms seem to describe this essential relationship explicitly. 
Sometimes there is even an attempt at fairly complicated reasoning, 
requiring several propositions for its expression. It is seldom that 
children think out their reasoning completely, and most often the 
adult has to re-create some of the missing links. It must be 
emphasized, however, that these advanced forms appear in only a 
few children aged 5 to 6. In many, if not in most, cases the facts 
are enumerated in logical order, but not located in time. It would 
appear that the filmstrip or film scarcely helps the children at all 
in making this location in time, which is already difficult enough, 
but is made even more so by cinematographic technique. Some 
children, however, seem to be conscious of duration and make 
touching efforts to reproduce it. For some the time link is vague, 
and duration never becomes specific, but there is still a very clear 
idea of succession in time. The same terms recur: “first”, “and 
then”, “after”. 
In the most advanced chldren there is marked effort to render 

time and to estimate its duration. This effort seems to be frustrated 
by the implacable opposition between real time and film time, and 
by the very few reference points which their short past life affords. 
It can be noted that children try to measure time either by relating 
it to a reference point (usually that provided by the film), to a series 
of actions (the more the completed actions the longer is the time), 
or by a combination of both. But most often the idea of time 
remains vague, and is always less in duration than the actual time 
involved. 
Size relationships are perceived by only some children who ex- 

press them more or less skilfully. Piaget informs us, moreover, 
that the idea of relationship is late in developing in children (10 to 
12 years), and we come back by a roundabout way to the Geneva 
findings. 
Often a false interpretation or at least one which does not fit the 

story brings the explanation and hence the comprehension down 
to the level of the child‘s experience. 
Apparently certain situations which deeply move children in 
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daily life or greatly interest them are matters of complete indif- 
ference when suggested by an image-e.g., children of 6 to 7 who 
had watched over the hatching of the school tortoises with affec- 
tionate attention were not at all affected in the same way by a 
similar situation in the film-the devotion of a swan for her cygnets. 
The power of generalization and identification of similar situations 
prevents full comprehension. 
All of this is summed up in the following passage from a talk 

given by Zazzo (230) on the relationship between comprehension 
and the structure of the child’s version. 

The way in which the child retells the story as a whole has its 
own intrinsic difficulties. There must be a minimum cornprehen- 
sion of the details before he can make a fairly correct recital of 
the whole, but, on the other hand, it is quite easy to see that the 
comprehension might be correct and the recital incoherent. In 
fact, however, there seems to be a fairly close relationship in our 
results between the capacity to understand and the capacity to 
describe. There is no doubt a gap, long since known, between 
the appearance of comprehension in the child (comprehension of 
vocabulary, for example) and the ability to express it. But here 
it is a gap in the same function at two somewhat different levels. 
To understand someone else’s telling, the child must to some 
extent be able to tell the tale himself. To him who hears, as to 
him who tells, the recital follows the same basic pattern ir- 
respective of the degree of intellectual and verbal organization 
required. 
In the case of a cinema show there may be an additional dif- 

ficulty for the child which arises from an initial misunderstand- 
ing; the situation does not follow an explicit story pattern, and 
he is completely confused when asked later to tell the story in 
his own words. Even when he is told in advance that the film is 
going to tell a story, the impression of reality given by the 
moving pictures soon eliminates the impression of fiction. Tel- 
ling implies a verbal form and the intervention of a speaker. In 
previous experiments Mme Zazzo noted that retellings of films 
even in children ten years old rarely took narrative form. The 
description is made more dynamic by the cinema, but the actual 
story is broken up for a long time by the picture form; the visual 
data impede a logical, verbal organization. 

T o  summarize the various investigations made into the child’s 
understanding of the cinema, we shall quote this passage from 
Zazza: 

I should like, however, to draw this contradictory and para- 
doxical conclusion that, compared with other means of expres- 
sion, the ilh seems to be at once easier and more difficult to 
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understand. This, in brief, is because comprehension (or, more 
exactly, the impression of comprehending) is situated at two 
very different psychological levels. 
From the age of seven, the child is capable of a general synthetic 

comprehension which, when the film does not last for longer than 
ten minutes, allows him, approximately at least, to grasp the 
general lines of the action. 
But he has to be much older before the film is really intelligible 

and he can understand the logical unfolding of the action. This 
form of comprehension hardly appears at all before the age of 
twelve. 

Retroactive efects of comprehension 
The purpose here is to indicate how audio-visual techniques 

enable us to analyse and understand certain psychological pro- 
cesses. The phenomena of the gradual development of retroactive 
inhibition will be dealt with later. In reality, these phenomena can 
be observed in ordinary situations, but they are more dacult to 
study experimentally. 
A happening, negligible in itself, perhaps, may suddenly help us 

to understand something that had remained inexplicable in the 
past, or may upset all our ideas, and the same applies in the 
cinema where the hypotheses that one is led, implicitly or ex- 
plicitly, to make are constantly being revised as a result of informa- 
tion received during the projection. It would take a very long 
interlude here to explain how the various psychological theories 
deal with these phenomena. Thorpe and Scbmuller (206) indicate 
that recourse can be had to hypotheses of association, to hypo- 
theses deriving from conditioning, to those which derive from 
Gestalt, or to those which might be grouped together as functional. 
It will, moreover, be seen that these different psychological theories 
never completely explain all the phenomena; there are some aspects 
whch one will clarify and others which will refuse to fit in. This is 
because the human psyche is particularly complex and does not 
operate in one key only. Depending upon age, the moment, cir- 
cumstances, influences received, and the personality of the subject 
-itself dependent in turn on the factors mentioned-psycho- 
logical functioning will follow one mode rather than another, will 
fit into one mould rather than another. There is no question here 
of rejecting the various theories; each of them presents facts 
systematically, and their various interpretations allow us to see 
how much has really been explained and what still remains to be 
investigated. 
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To come back to the retroactive effects of comprehension we 

shall see that, regardless of the theory adopted, audio-visual 
techniques will enable us to study them experimentally. From a 
series of groups of subjects it is possible to see what each new 
element brings to the understanding of what has gone before. This 
can be seen by stopping the film at a crucial moment and question- 
ing the spectators; by working on several groups it is possible to 
follow the development of the intellectual process and see how new 
information is integrated with the old or transforms the com- 
prehension of it. 
Experimental work has been done on this point by Cohen- 

Seat on the basis of small changes in an actual film. Let us take an 
example from a very short film in his thematic film test series. A 
young man is taking the breakfast that has been prepared and just 
served to him by an older woman. While he is eating the buttered 
bread she sits down on a chair and watches him; for a moment 
their looks cross. Experience shows that there are a whole series of 
possible interpretations of the relationships between these two 
characters. Some will be eliminated if the duration of the look ex- 
changed is prolonged by a few frames. The whole scene then takes 
on a new affective colouring as a result of this look, even though 
this occurs at the end of the scene. Through the use of tech- 
niques similar to that of this small film, variations in the partial 
interpretations in relation to the whole can be studied and a true 
experimental investigation made of the development of comprehen- 
sion. 

Comprehension and film structure 
The two preceding paragraphs have shown the diEculties the 

child has in attaining cinematographic comprehension and the 
complicated dynamics of the mental process. However, we did not 
take into account another fundamental factor-the structure of 
the film itself. It is always open to question whether the child's in- 
comprehension derives from his particular mental organization or 
from the poor structure of the projected document. (During the 
investigation into the comprehension of filmstrips referred to 
above we succeeded in demonstrating that some of the frames were 
themselves the cause of partial or total non-comprehension.) 
O n  a purely logical basis, films could be classified into series in 

terms of their logical coherence, from the film composed of totally 
independent shots to that in which the link-up is perfect. Experience 
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has shown that adults automatically look for the story in a film and 
invent one which will link any very disconnected sequences to- 
gether. Here it is not comprehension which is involved but inven- 
tive possibilities which lead to enormous misunderstandings. When 
a film is incoherent the spectator is obliged to recall the various 
successive sequences, and his reconstruction will not be faithful 
because factors of personal interpretation have taken precedence. 
W e  already know that, in a normal coherent situation, the witness 
is never absolutely objective. Wallon makes a remarkable analysis 
in his Principles of Applied Psychology (212) 

The evidence of a simple spectator, although knowledge is 
apparently its only mainspring, is also a personal reaction, that 
of a participant like the others, and results from and contributes 
to his inclinations, his experience, his life. The supposed 
neutrality of a witness is an impossibility. His first surprise 
once over, he takes sides, if only by his effort to understand and 
explain what has happened. H e  assimilates details and circum- 
stances to cases, ideas, principles, or theories which are rarely 
devoid of some affective value for him or fail to induce prefer- 
ences or aversions. Even his intellectual interest is influenced. 
To fix something in the memory is already a way of telling it to 
oneself, often of actually telling it and experiencing it vicariously. 
From the very outset, evidence is the product of an operation 
which continues more or less actively, aggravating the initial 
distortions. 
Accordingly, when a child or adult sees a film whose action seems 

obscure and whose sequences do not seem to follow a logical 
order, a very personal interpretation is brought into existence and 
is sometimes very remote from the original. It is reconstruction or 
invention, not the sort of ordering referred to in the investigations 
mentioned previously. It might then be asked at what moment 
will the general interpretations of the spectators tally with the 
maker’s intentions? T w o  thresholds are certainly involved, one 
relating to the cinematographic work, the other to the psychological 
capabilities of the spectators. Psychologically, there is thus justifica- 
tion for having films prepared especially for specific age groups 
taking into account the various factors referred to above. This 
important question will be dealt with in the last part of this study. 

Comprehension and film content 
It is essential that we provide additional information about the 

question of the message referred to in the first part of this study. 
W e  have just been speaking of film content with reference only to 
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the relation between consecutive shots and their general coherence. 
W e  must go farther and inquire into the relationship between the 
subject’s experience and the content of the film (content here being 
used in an even narrower sense). 
Cohen-Seat distinguishes five different cases, each correspond- 

ing to specific psychological problems. In the first the situation is 
familiar to the spectator who, if he is a child, need make no effort 
to recognize the scene, the characters, and the action. The processes 
of comprehension are a matter of logic, and the story can be put to- 
gether without having recourse to other psychological functions. 
Sometimes the situation is so familiar to the child or other 

spectator that it evokes intimate problems and personal preoccupa- 
tions, and the whole affective make-up of the subject feels the 
shock. Show a child repulsed by its mother the film Pod de Carotte, 
and you will see the extent to which his interpretation is troubled. 
Certain passages will be glossed over or, on the contrary, certain 
details will take on gigantic proportions and the general com- 
prehension will be unbalanced. It is in this sense that the film has 
a projective value in the psychoanalytic sense of the term and can 
be an excellent instrument for investigating personality (cf., in 
particular, the Fulchignoni test on canaries, and the Cohen-Seat 
thematic film tests). Here we come again upon a point made in the 
first part of this study in connection with the personalization of 
processes even when only simple perception is involved. 
At the opposite extreme from these two more or less fringe cases, 

we find other categories of film and different situations: ‘exotic’ 
films, whose scene of action is strange to the child, and where, one 
might say, the action itself is outside his normal terms of reference. 
In the extreme case he sees a world which may be real but is com- 
pletely strange to him. Comprehension is no longer at the levels at 
which it was previously situated. H e  no longer enters whole- 
heartedly into the action. H e  has to recognize or even discover the 
reality and significance of objects. All the gestures have to be inter- 
preted and related back to an infrastructure of knowledge he does 
not always possess (because he lacks the necessary sociological or 
historical background, for example). It can be said without hesita- 
tion that the understanding is at two levels, since it is difficult to 
separate in time operations which must be carried out rapidly, if 
the contact with the story is not to be lost; the elements of the 
situation must be identified and the action linked up so as to yield 
a story that will lead to understanding. Misunderstandings can 
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obviously occur-e.g., a perfectly logical ordering of the story can 
be reconstructed from parts of it which have been incorrectly inter- 
preted; a total lack of comprehension can derive from the in- 
adequate experience of the child. 
W e  are also remote from reality in the world of the fairy-tale, 

fantasy, or, more simply, the cartoon. At what level does logic now 
operate? Is there anything significant in the way in which the story 
is ordered? Affective factors are reintroduced, but otherwise than 
in films which touch the spectator’s emotions. The witch in Snow 
White frightens children. The emotions induced by the film disturb 
the intellectual act, whereas, in the cases previously mentioned, it 
was the internal conflicts which were responsible for partial or 
mistaken understanding. In other words, the lack of comprehen- 
sion can vary qualitively from case to case. 
On this basis we can understand certain collective phenomena. 

W e  are slightly outside our subject here, but it will help to clarify 
certain reactions in children. People often wonder why some films 
are unanimously appreciated while others, at least their equal in 
artistic value, lead to heated discussions and divided opinions 
amongst spectators in general; some are enthusiastic admirers, 
others ferociously critical. The explanation can be found in the 
relations between the spectator and the screen situation. W e  do not 
feel particularly involved in an exotic film or fairy-tale; we really 
are spectators, and our judgment on the film involves logical factors 
only, discussion being a matter of explanation and objective argu- 
ment. In the case of films which deal with familiar situations or 
touch us personally, on the other hand, the discussion cannot be 
purely logical, since the spectator feels involved. H e  has not, as 
previously, simply been an observer, but has participated, and a 
purely neutral attitude is therefore almost out of the question. The 
discussion will no longer turn on logical arguments, but involve 
each of the participants directly, and the arguments will be cor- 
respondingly more heated. 
Reverting to our original subject, we lind that an important 

educational question now arises: how can films or audio-visual 
documents in general ensure the child’s participation, and what are 
the limits which should not be exceeded? The participation must 
be such that it arouses interest and facilitates understanding with- 
out, however, affecting too deep a level of the personality and 
thereby probably disturbing the process of comprehension. There 
is plenty of room for experiment here. 
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Contribution of a film on mathematics (156) 
Comprehension does not always consist in grasping the narrative 

thread of a definite, live story. The subject may be abstract and 
geometrical, and we then become involved in mathematical com- 
prehension. 
In order to obtain an accurate evaluation of the contribution 

made by a film as compared with that made by a lesson, we 
camed out an experiment with two halves of the same class. The 
first group had a lesson on the area of a parallelogram; the same 
lesson was given to the second group, and a short film on the 
area of a parallelogram (Brkrault) was shown. 
Brief analysis of the film. The investigator studied the film very 

closely so that he would know all about the contents before prepar- 
ing his check questionnaire. 

It was in three parts: 
1. The parallelogram was defined visually by two pairs of parallel 

straight lines which cut one another. Vocabulary introduced: the 
base. 
2. Equivalence of the surface of the parallelogram and of a 

rectangle having the base of the parallelogram as its length and the 
height as its width: 

(a)Triangle formed by a perpendicular line at the two bases. 
(b) Movement (animated cartoon of the triangie moving in 

order to form the equivalent rectangle). The small tri- 
angle was moved about in order to familiarize the 
spectator with the idea that the surface remained the 
same. Formula for calculating the area of the parallelo- 
gram. 

3. Study of two changes in the parallelogram: 
@)Change in a rectangle having as its sides the sides of the 

parallelogram, with a consequent increase of the surface. 
(b) Parallelogram having the same base and of constant height. 

The commentary on the film was simple and unadorned, and 
seemed suitable for the children concerned (9-10 years). 
Experimental plan and general results. To find out what its 

additional contribution was the film was projected to half the class, 
following a conventional lesson on the area of a parallelogram 
given to the full class. The results were evaluated by a question- 
naire. W e  need not analyse them in full and shall simply refer to a 
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fact which might at first appear insignificant, but which seems of 
considerable importance for an analysis of the psychology of com- 
prehension. 
In the film the equivalence of the respective surfaces of the 

parallelogram and rectangle were shown by an animated cartoon in 
which a small triangle, like a small character in the film, detached 
itself from one side of the parallelogram and moved to the other in 
order to constitute a rectangle. The chldren laughed a lot and were 
obviously amused by this little abstract comedy of drawings. It 
could be thought that the distraction might be a hindrance to 
understanding. The questionnaire naturally included a question on 
the transformation of the parallelogram into a rectangle, particu- 
larly as they had actually made it themselves with paper and 
scissors. The answers of the group which did not see the film were 
37.5 per cent accurate, as compared with 72.2 per cent in the other 
group. A n  analysis of the other replies on the same subject sup- 
ported these results. It can, therefore, reasonably be concluded that 
the film leads to a better understanding, thanks to its more dynamic 
representation of certain geometric data, and that the child’s own 
physical activity, while helpful, is not in all cases sufficient to 
produce maximum comprehension. 
The same could be said of all films on mathematics. They 

introduce a dynamic element which, unfortunately, the geometry 
teacher has at his disposal only in the rare cases when he has 
special equipment. This particular experiment recalls all the 
various analyses which have demonstrated both the complexity of 
psychological phenomena and the impossibility of completely 
separating the purely intellectual from the other aspects of our 
comprehension. T o  the extent to which a film provides a general 
view, in geometry or elsewhere, it is enriching and facilitates a more 
accurate comprehension than a purely verbal presentation. More- 
over, a film presents the data dynamically, and thereby introduces 
new possibilities of comprehension. This particular form of com- 
prehension has still to be closely analysed, but that is a matter for 
the psychologists. 

Cinema and conceptualization 
Comprehension, even when it consists of following the story 

correctly, is not the only aspect of the intellectual processes which 
the cinema brings into play in the spectator. It hai been said 
repeatedly that the film transmits, not concepts, but images only. 
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This need not prevent us from examining the rBle these images play in 
promoting intellectual activity or in comparing the image and the 
word, content and symbol. The problems involved, vital for the 
teacher and perhaps also for the future of thought, are far from 
having been clarified or even stated sufficiently explicitly to allow 
valid experimental research. Here a simple outline of them must 
suffice. 
Human evolution might be summed up-admittedly in a very 

rough and over-simplified fashion-by the title of one of Wallon's 
books, D e  l'ucte d la pense'e (From Action to Thought). Language is 
developing more and more, and what Pavlov refers to as its second 
system of signals gives us increasing mastery over the universe. 
Language reflects one of the vital aspects of thought, and the 
enrichment of the vocabulary and of syntactical forms (itself 
reflecting the ever-growing hold action is gaining on reality), 
finally, by a leap the animal cannot take, leads to the power 
of conceptual thought. This gradual but sure development of 
the relationship between basic information and conceptualization 
has been rudely shaken by the extraordinary development of mass 
communication media, the uninterrupted flow of images that is 
continually flooding mankind. Without going into the philoso- 
phical dispute as to whether there are pure or a priori concepts or 
only a posteriori or empirical concepts, we can say that this ques- 
tion is vital, and, without putting forward any particular hypo- 
thesis about the formation of the concept in the child, can consider 
how the question appears under present circumstances. (cf.. the 
following fundamental works: Wallon: Les origines de la pensCe 
chez l'enfant (The Origins of Thought in the Child), D e  l'acte 2 la 
penste [From Action to Thought); Piaget: L a  formation du symbole 
chez l'enfant (The Development of Symbols in the Child). 
It is interesting first of all to h o w  whether the spectator clearly 

distinguishes between the cinematographic image and reality. It 
can be stated that a certain level of development has to be reached 
before a child can experience the cinematographic situation as an 
artificial one in which he participates only as a spectator and in no 
way affects it. In the same way as young children become so 
involved that they try to warn Punch of the policeman's arrival, 
children and even adults become so absorbed that, in their con- 
fusion, they act as they would in real life (covering the eyes, crying 
out, grasping the arms of the seat). As Michotte has pointed 
out (see above), the conditions of the projection facilitate this 
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forgetting of reality and impart such intensity to what is happening 
on the screen that, in the passages in which the emotions are most 
strongly aroused, the normal adult spectator can pass very easily 
from reality to the fictitious events on the screen. 
What may be only temporary and, in fact, uncommon in the 

adult can happen frequently to the child or the adult who goes to 
the cinema rarely or not at all. It may be recalled that, soon after 
the end of the last war, a radio broadcast by Orson Welles about 
the landing of men from Mars caused a general panic among those 
who heard it. The story is told of a grandmother who, going with 
her grandson for the first time to the cinema to see a film about the 
foundation of independence in the United States, said to the teacher 
that she was very glad to have been there because she had often 
seen pictures of George Washington but had never heard him 
speak. These examples illustrate that the dissociation between 
reality and the cinema show is not a question of a simple deter- 
minism and is difficult to pin down and investigate. 
It is obvious that where the child’s perception is only syncretic 

and where he cannot distinguish cinema images from those of real 
life, it is irrelevant to speak of the cinema’s relation to conceptua- 
lization. As Wallon points out, it is important to analyse and under- 
stand “the conflict of words and things” in the young (216); at the 
level with which we are dealing, how does this conflict of words 
and images appear, or, to put the question in a more general 
way, how does the cinema pose the problem of the relations be- 
tween the extension and comprehension of a concept, the images 
and the sign? 
W e  have said previously that the film does not transmit con- 

cepts, but we consider that it can play an important r6le in the 
development of certain ideas, in the passage from something 
specific to something more abstract and formal. In all these studies 
we are bordering on the great problems of psychology and philo- 
sophy, and, to prevent this study from taking on excessive dimen- 
sions, we shall start with concrete examples. 
Thanks to the possibilities of montage and trick photography, 

the cinema can be a wonderful instrument for bringing data to- 
gether and facilitating comparisons and analyses. The spectator 
can be taken from Vesuvius to the volcanoes of Japan, from Japan 
to Martinique, from there to the French Alps. The image can bring 
the geographical structures together and show their similarities. 
Then, on the actual picture, a drawing can be superimposed; a 
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typical volcanic topography can be used to demonstrate clearly the 
volcanic outline of one actually being studied, and then of volcanoes 
in general or of any particular volcano. The flexibility of presenta- 
tion, the rapidity with which examples can be brought together, 
and the evidence afforded by the drawings quickly impart the idea 
of volcanoes to the child. Nor should we neglect the importance of 
the opportunity the cinema offers of going back from the image 
to the drawing, a technique that can be used to the maximum, the 
image being enriched by the abstract line which stresses the 
important elements in it, while the drawing keeps closely in touch 
with reality and is no longer dry and abstract. 
This passing from picture to drawing has an enhanced value 

when, in bringing together objects, landscapes, or machines very 
different in outward aspect but having a similar structure or 
operating in accordance with the same laws, the cinema can utilize 
superimposed drawings. It would be easy but superfluous to 
illustrate: from the lever to the theory of machine tools, from 
elementary biological processes to the most complicated pheno- 
mena of life, from the simplest picture of a tiny stream to the 
spectacuIar canyons of the chalk lands. 
However, it is not only in connection with the concrete and 

physical that the cinema can help the child to accede to representa- 
tion. The great concepts of our civilization can be illustrated by 
great films or musical works which create a new awareness, an 
inducement to embark on new discussions or activities, thereby 
opening the way for general ideas (the idea of justice in the 6lms of 
Cayatte, for example). It must be stressed that the film will not in 
itself suffice to convey the concept as such to the child or adult, 
but it can rightly be said that it prepares the way, facilitates the 
transitions, enriches the ideas, and clarifies the outlines. The 
educator can then step in to continue and complete what the film 
has started. 
This genetic aspect apart, cinematographic illustration can be 

used to analyse the relations between an ordinary word and various 
aspects of the concept it expresses-Le., to use the language of 
philosophy, its extension and comprehension. In the mind of the 
spectator, child or adult, three main situations may occur: signify- 
ing and signified coexist; signifying only exists; neither signifying 
nor signified exists. The fust situation can itself give rise to two dif- 
ferent attitudes. For example: m y  idea of a canal lock can be 
correctly illustrated by some well-chosen pictures or the picture I 
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a m  given may not exactly coincide with m y  experience and hence 
with the meaning I give to the term. In the first case I will admire 
the quality of the film which confirms m y  beliefs and ideas and 
consider it good because it is true. In the second case the film will 
either enrich the concept I already had by showing m e  various 
types of canal lock which I had not thought of and did not 
recognize, so that I learn something and make progress; or else I 
disagree with what is shown as not being in accordance with what 
I already knew. Depending upon the personality of the spectator, 
the idea of the original will remain unchanged and the film will be 
considered bad, or the idea will be transformed and the film will 
contribute to his psychological progress. 
W e  next come to the case in which a person knows a word or 

formula but is not capable of giving content to it-e.g., someone, 
during a conversation, uses the expression ‘boomerang effect’, 
and the expression is found to be as arresting as the word ‘presby- 
ere’ was to Colette, the word which she found ‘mysterious’, its 
hoarse, embroidered initial outline culminating in a long and 
dream-like syllable. Despite the dictionary explanation that the 
boomerang is an object of a certain shape which, when thrown, 
comes back of its own accord to the point of departure, it is still 
difficult to form an idea of what exactly is meant by ‘boomerang 
effect’, so lightly dropped in conversation. The film can clarify the 
point by illustrating a boomerang, showing how it works, and then 
indicating how a man can use it for fighting or hunting. The 
spectator can then see exactly what this extraordinary boomerang 
effect is, and the formula will take on a very precise meaning for 
him. 
In the third case the film introduces an idea the spectator does 

not yet possess and illustrates both the signified and the signifying. 
This leads to a new problem which will now be dealt with. 

111. CREATION OF MOTIVATION 

As we have just seen, certain problems or ideas may be entirely 
new to the spectator. These being neither signified nor signifying, 
he is suddenly faced with something which is new to him, and we 
must ask ourselves how, psychologically, we can try to lead him 
to a higher level, teach him a technique or some particular line 
of conduct, give him the feeling of the problem. Making someone 
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aware of a problem is a help towards enabling him to deal 
with it. 
In this light, let us see what r61e the cinema can play. To make 

the point clearer let us take the example of the teacher who 
wants to induce children or adults to go for vaccination. It might 
be thought that a film would suffice to show the necessity, and that 
proper arguments would overcome any possible reluctance. That 
view takes no account of the complexity of the psyche and the 
reciprocal operation of intelligence, affectivity, and conduct. If 
the ground is not sufficiently prepared, the result may be traumata 
or implacable opposition, and the reverse of what had been ex- 
pected. In brief, spectators must be given a powerful motive for 
wanting vaccination, and this has to be done in stages. What will 
be said here about health education can be applied, mutatis 
mutandis, to other forms of learning; hence we shall simply indi- 
cate what certain types of learning require, and in particular the 
learning of certain gestures. 
The first stage might be taken to correspond to an imaginary zero 

in a scale of development of motivation: the spectator sees the 
film, but it does not succeed in radically changing his ideas. 
At a slightly higher level, the film may fulfil a special function. 

Thanks to its potentialities and the psychic phenomena to which it 
may give rise (see above), the cinema, while explicitly setting out 
the component elements of a problem, can create a kind of intel- 
lectual uneasiness, and the spectators will understand in a still 
rather confused and general way that a problem does exist. Such 
films do not, as in the first case, leave the spectator entirely un- 
moved with no questions to ask, but do not intellectually satisfy 
him either-in short, a well-made film troubles and makes the 
spectator want to 6nd out more. Let us, for example, take the case 
of a film showing a family in which a child has died. From the way 
the Mm is made it seems that the tragedy could have been avoided, 
although its cause or the means of preventing it are not shown. 
This certain degree of uneasiness, necessary to bring about a change 
of conduct, should not go beyond certain limits as otherwise 
traumata which inhibit action may be provoked. 
In the third stage the need created by films of the preceding type 

might be met, the spectator being helped to make explicit the 
problem which has been posed indirectly and which has created his 
difficulty. The explanation now alleviates the psychological condi- 
tion. It has long been a dictum in teaching that a lesson should 
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always be a reply to a question the child himself asks. The same 
applies here. The film explains the elements of the previous situa- 
tion, relates the facts, and links cause and effect; we are at the 
stage of understanding and of scientific explanation when the 
spectator will learn why the child died, what mistakes were made, 
and how a microbe or virus provoked the disaster, but he is 
still left with a question. If the film has been well made, a need 
has been created; the situation has been clearly explained and 
he will normally ask himself how the disaster could have been 
avoided. 
A last type of film provides the theoretical and practical solution 

to the problem. On the theoretical side, by explaining what vaccina- 
tion is, the way to avoid the disease is indicated; but what any 
spectator must do in order to have himself vaccinated is also 
specified. 
These hypothetical stages can be brought together in a single 

film. There is nothing very new in all k s ;  it is simply the old 
teacher’s maxim: get the child interested, explain, and then make 
him act. In the case of the lilm, behaviour has been greatly in- 
fluenced by the fact that the motives for it have been given and 
explained. The behaviour proposed is all the easier to accept be- 
cause all the spectator’s psychological forces combine to induce 
him to undertake an action which is the logical consequence of 
the situations he has been watching. H e  is not given the impression 
-and this is especially important with adults-that he has been 
forced to adopt a given line of conduct; on the contrary, he believes 
he has himself discovered his reasons for acting-and this is true 
in part-and is convinced that he is going on his own initiative to 
have himself vaccinated. 
W e  cannot leave this ideal view of things and go on to more 

definite problems without a few comments. As previously indicated, 
the foregoing can be applied to what is now by common consent 
called apprenticeship and, in a more genera1 way, to the determina- 
tion of behaviour, whether it be teaching safety rules to a child 
or workman, learning how to handle an instrument or tool, 
using some particular form of teaching, making citizens vote, or 
teaching girls child-care. The logical sequence is the same, and 
what has been said above applies with very little need for modifica- 
tion. 
The effects on individual conduct-and this is one of the teach- 

ing problems dealt with in the last part of this study- be 
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manipulated-i.e., placed at the service of any code of ethics, any 
ideology, any policy. Accordingly, it is easy to foresee the possible 
dangers that these audio-visual techniques may involve. 

SOME REMARKS ON APPRENTICESHIP 

When a gesture or series of movements has to be learned very 
precisely (as is the case not only in vocational education but in a 
great variety of school subjects, from writing to physical culture, 
taking in manual work on the way), the above remarks hold good, 
since the apprenticeship must have its reasons and the learner must 
be made to feel he has a problem that can be overcome only by 
methodical training. However, a gesture can be more easily learned 
than a line of conduct, and the educational psychological processes 
involved can be examined a little more closely. 
In the first section of this third part we discussed empathy 

phenomena and recalled the rale that Wallon assigns to the tonic 
function in imitation processes. W e  are not reverting to this 
important question, but merely recalling the importance of being 
able to observe movement properly. It is possible by trick photo- 
graphy to give a general view of a movement at normal speed, to 
slow it down in order to analyse points of difficulty, and to come 
back to normal speed again. W e  are not concerned here with break- 
ing down the movement or adopting the view of the atomistic 
pedagogue, but with the technical possibilities offered by the ability 
to change the speed atcwhich the photographs are taken. Inciden- 
tally, the slow or fast thresholds must be respected, or the move- 
ment will be qualitatively distorted. 
How should the movement to be copied be presented so that the 

learner will recognize it and want to reproduce it? It has rightly 
been said that the spectator must be able to identify himself with 
the actor who carries out the movement. But it is not always 
advisable, for example, to have a physical education movement 
demonstrated by a champion athlete-who is too obviously skilful, 
to the discouragement of the learner-or by a fat, awkward child 
-the learner then being annoyed at the implied comparison with 
such a puppet. The same could be said about the movement itself. 
If the muscular movement is too simple, imitating it will teach 
nothing; if it is too stylish, it will be beyond the child’s powers, 
and no communication is established; asking a boy to lace his 
shoes with the grace of a ballet-dancer is to ask the impossible and 
to invite almost certain failure. It can be seen, therefore, that all 
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sorts of precautions must be taken if the indispensable motivations 
to the apprenticeship are to be brought into existence. 
In the second part of this study we discussed the tonic conditions 

of perception and of the phenomena of empathy, and we can 
therefore understand the effectiveness of the cinematographic ex- 
ample. W e  must add to this that, thanks to small individual screens 
-or even one large one- the learner can see before him the move- 
ment carried out as he himself should do it. The hands of the 
demonstrator on the screen are in the same position as his own, the 
situation he sees is similar to that in which he finds himself. To 
complete the apprenticeship and allow repetitions, the film can be 
projected again and again-that is, if it is not already made in such 
a way that the movement can be shown many times without inter- 
ruption. The film thus leads him on, leads him to copy the move- 
ment and, in doing so, trains him. The two aspects are obviously 
linked, and, to some extent, parallel the tonic and the clonic activity 
in muscular movement. 
All that has just been said about the apprenticeship of a limited 

action (learning to use a tool, for example) applies to a whole series 
of apprenticeships which go well outside the motor aspect of 
behaviour. This can be used to explain certain fashions and 
snobberies which the appearance of a new film or a great star can 
produce, and, in this respect, the cinema has a definite cultural 
influence. 



CHAPTER 4 

CONCLUSIONS 

This study is not purely pedagogical in purpose and will accord- 
ingly not deal with the methodological problems involved in the 
utilization of audio-visual techniques in the school. However, the 
educational and psychological perspective brings us automatically 
back to practice, if only to draw the immediate consequences of the 
scientific analyses of the preceding pages. In these concluding 
pages, therefore, the reader will not be told how he should use a 
tape recorder in class, for example, but will find some general con- 
siderations which may help to clarify present teaching practice and 
a reference to some new problems which are outside the scope of 
this study. 

The main points of our introduction are clearly set out in one of 
the working documents distributed to participants at the seminar 
(224); it, incidentally, also outlines certain important current prob- 
lems. 

The introduction of technical facilities in schools raises certain 
problems in teaching techniques. One is the teacher’s relation to 
these technical facilities. In our opinion the teaching and educa- 
tion of young people cannot be reduced to the mechanical trans- 
mission of knowledge, habits, and standards and mechanisms 
of behaviour. The teacher must have the main r61e in the com- 
plicated and variegated educational process. All technical facili- 
ties are mere auxiliaries for the teacher, multiplying the ways in 
which he can work on the child; in themselves their possibilities 
are limited. 
This is why we think there is no point in raising the question 

of replacing the living teacher by a television or electronic 
robot. 
This is the point of departure for all our research on the 

utilization of technical facilities in teaching. 
Its object, in the last analysis, is to elaborate the method best 

suited to the teacher and determine the most effective ways of 
using this eguipment in teaching. 
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Secondly, and not less important, is the problem of the relation 
between the pupil or student and the teaching technique used; 
this is much more complicated than the ‘ teacher-pupil’ problem, 
and has unfortunately not yet been satisfactorily solved by con- 
temporary educational research. 

A third series of major problems has still to be considered: those 
relating to teaching in the framework of an evolving society and 
those involved in equipping to the best advantage a school which 
has highly qualified teachers. 

Here a multitude of problems has to be faced: more active 
teaching methods; selective instruction for each pupil; relative 
proportions of work done in class and outside; creative work by 
pupils; utilization of technical means in general, their correla- 
tions, and successive utilization; the teacher and the employ- 
ment of technical aids; the division of lesson-time into the 
teacher’s work and his supplementary use of technical aids; the 
conditions under which it bcomes necessary to use technical 
aids in order to attain a given objective; the teacher as organizer 
and director of the teaching process with the aid of technical 
aids; definition of what the teacher achieves by using technical 
aids; what the teacher can do and technical aids cannot, and vice 
versa; r81e and place of technical aids in teaching; what is 
necessary to achieve greater efficiency in work done in class, in 
the pupils’ personal work, and in their extra-mural activities. 
The introduction of various technical aids in teaching prepares 

the way for the creation of a new branch of knowledge-educa- 
tional cybernetics-which will be concerned with directing the 
cognitive activities of pupils by trying to ensure that the opera- 
tion of the teaching processes will render the pupils’ own activi- 
ties as fruitful as possible. 

THE TEACHER’S COMMAND OF NEW 
TEACHING TECHNIQUES 

W e  are all agreed that the new audio-visual techniques are and 
shall remain at the service of the teacher. If the result of using 
them is to be educational in the proper sense of the word, they must 
be at the teacher’s entire disposal, and this presupposes two condi- 
tions: that they are easy to handle and that the teacher really knows 
how to use them. The material conditions necessary to ensure that 
audio-visual techniques can easily be used can be left aside as being 
of purely methodological interest, but we must analyse what we 
mean by his command of them. As with any other teaching facility, 
knowing how to use audio-visual techniques means first being 
familiar with all of their possibilities; being able to find new, 
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original, and fruitful ways of using them for purposes which at 
first sight seem out of the question; and, possibly, being able to 
perfect them or suggest improvements to the makers. 
All this presupposes ample and accurate background informa- 

tion, technical, educational, and psychological. For the moment, 
the questions involved in the practical utilization of audio-visual 
techniques in class can be left aside in favour of the psychological 
requirements. For its proper utilization any human technique must 
be considered in terms of the psychological phenomena it brings 
about. Using an educational technique properly means arousing 
the largest possible number of positive reactions in the pupil and 
eliminating the negative or traumatic reactions. A n  educational 
technique cannot be correctly used unless the difficulties caused in 
the pupils with whom it is used are analysed, and it can be im- 
proved only if all these aspects are taken into consideration. It is in 
this way that the previous sections of this study will, we hope, be 
useful to the teacher, giving him a better understanding of the 
psychological processes induced by the employment of audio-visual 
aids, and hence more control over them. It must be repeated here 
that all the preceding analyses are valid only in relation to certain 
educational situations, and a subtle dialectic transforms the 
methods and the psychological reactions of the pupils. The teacher 
must be constantly aware of this development and adapt his work- 
ing rules to situations which are all the time changing. 

THE TEACHER’S CHANGING R6LE 

W e  can therefore go beyond the practical question of the 
teacher’s use of audio-visual techniques and consider the more 
general educational aspects. For several decades the rale of the 
teacher has been changing radically, a process considerably speeded 
up by audio-visual techniques. It was long possible to consider the 
teacher as the main, if not the only, source of knowledge. Before 
more or less regular visits to the cinema and television in the home 
became common, the chiId learned and increased his store of know- 
ledge mainly through the school. To be more exact, we can say 
that the gap between all the child learned in class and all he learned 
outside was large, and in certain social classes very large. During 
the last thirty years this gap has tended to diminish, at least at a 
certain level and in certain respects. This whole question requires 
analysis and clarification: the laws of pedagogics are not simple. In 
certain specialized ways the school still has the preponderant share 
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(intellectual disciplines, for example, learning to read and to count), 
but elsewhere environment is clearly more influential (artistic 
training, travel, life in general). It cannot be denied that some tele- 
vision programmes fascinate children and make no small cultural 
contribution (e.g., in France, La vie des animaun, L a  came'ra explore 
le temps, L e  magazine des explorateurs). Hence the teacher could at 
one time be considered in practice as the main source of culture, 
and what he said was unquestioned, but this is no longer so. What- 
ever he may think about audio-visual techniques, the teacher has to 
come to terms with them for two main reasons. If he wishes to 
arouse and maintain the interest of the children and get them really 
to work, it is well, at certain points, to bring school and ordinary 
life together and to use in class means which can hold the children's 
attention. The picture does not have to rely on rhetoric; it is 
sufficient to watch children leaving school and passing a cinema 
where stills from the films of the week are on view. The use of films 
in a class establishes a new relationship and helps to make the 
pupils more attached to their school. From this first viewpoint, 
therefore, recourse to audio-visual techniques reflects a desire to 
motivate school activities and to profit from the psychological 
dynamism thus created in the child. 
From a less directly practical point of view, the teacher who 

wants his work to be fruitful will decide to change his teaching 
standpoint for other reasons. Teachers everywhere complain of 
overloaded programmes and insufficient time; the order of subjects 
to be taught is rigorously maintained, and there is a more or less 
compulsory list of various types of knowledge to be acquired. 
Could use not be made of the ever-growing number of opportunities 
outside the school? If there is a good historical film in the local 
cinema, why not take advantage of the occasion and ask the 
children to produce an account of it, and discuss with them its 
historical accuracy? A fiIm on a foreign country could furnish the 
material for a talk or a discussion on the way in which people live 
elsewhere, and thus provide a useful geography lesson. The Press, 
the radio, a contemporary exhibition, documents on a voyage, an 
important visit or visitor-all offer material for fruitful discussion, 
accurate reporting, and the formation of a critical spirit. 
The teacher thus has a new r61e to play. H e  can no longer con- 

sider himself as the only source of knowledge-exact knowledge, 
that is. H e  knows that what the children learn outside school is 
not always very exact. This factor he must not neglect, nor despise 
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the inaccuracies which, too often, are what the child will retain. H e  
must come back to it, rectify it, add to it, and, above all, awaken 
the child’s critical spirit so that he too will take care, be sceptical, 
and exercise his judgment. That cannot be done simply by showing 
that the teacher is right and the film or other outside information 
wrong; he must go back to the facts or argument, clarify them, 
fill in the gaps, or put them in their proper context and demonstrate 
where the mistake has been voluntarily or involuntarily introduced. 
If he keeps the psychological problems discussed in the beginning 
of this study in view, he will correct the interpretations in relation 
to the child’s age and lack of understanding of certain parts of the 
document concerned, and will know why the child reacts in a given 
way to a presentation or to propaganda. 
Audio-visual techniques and all that constitutes modem informa- 

tion and publicity can be ignored by the teacher only at the risk 
of a further widening and deepening of the gap between school and 
everyday life. 

EDUCATION AND PREPARATION FOR TOMORROW’S WORLD 

Coming back to this vital question of the relationship between 
school and everyday life, another question immediately arises. If 
the r61e of education is to prepare the students of today to be the 
men of tomorrow, and this preparation is both adaptation and 
emulation, where do the relations between school and audio-visual 
techniques stand? 
In the preceding chapter we examined the difficulties children 

have in understanding an audio-visual document and the com- 
plicated processes this particular situation brings into operation. 
If we accept the reasonable view that audio-visual techniques are 
characteristic of our times we should, even in the school, teach the 
child how to use and take advantage of them. The teacher’s com- 
ments help the child to understand what he reads and to derive a 
richer and a deeper emotion from a given text; similarly, comments 
on a photographic or film document, on a recorded text or a record 
of classical music, should teach the child how to make contact with 
these new information media. The habit of analysing, explaining, 
and criticizing leads the child to go beyond the more or less passive 
kst stage and to examine audio-visual messages with the critical 
eye of an educated person. Pupils should get used to reacting to the 
false image as to a lie, to protesting against a film which takes too 
many liberties with the truth as one should before a falsification of 
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the facts. To produce this attitude, which is only one element in 
man’s control of technology, children must not only be provided 
with the means of recognizing error and knowing how a misleading 
document can be fabricated, but also be given the means of ap- 
preciating the techniques which underlie the construction of a work 
of art and, without killing aesthetic emotion, be helped to under- 
stand the forms that were used by its creator. W e  too often com- 
plain of the evil hold modern technology has taken on our contem- 
porary life without utilizing all the resources of education to equip 
the spectator for something more than a merely passive r61e. 

THE PUPIL’S ACTIVITIES 

This brings us to the question of the pupil’s activities. In conven- 
tional teaching a definite point of departure was always necessary, 
and official texts emphasized that activity should precede reflec- 
tion and thought; quotations to this effect can easily be found in 
any country in the world. This activity on the part of the child is 
still more necessary when it comes to the use of audio-visual 
techniques. W e  can best explain what we mean by referring back to 
what was said above. 
In discussing perception we showed that a message had to be 

interpreted before it could give rise to perception, and explained 
that the complexity of the psychological process depended upon 
the person concerned. If he has not had a wide and varied practical 
experience he will be unable to receive the full audio-visual mes- 
sage, and much of it will go unused. If the pupil is to understand 
audio-visual documents fully and derive maximum benefit from 
them he must not be confined to an artificial world of sound and 
image; these will take on their full significance only if he can relate 
them to situations he has experienced and if he has a background 
sufficiently varied to allow him to understand correctly what is 
shown to him. 
During a film show the child is carried along by the rhythm of 

the film, and the time-order of his perceptions is imposed on him 
by the film itself. What a temptation to passivity, and how 
dangerous an education that relied only on the audio-visual! A 
child who had no antidote in the form of real and intense activity 
would soon develop into a person who could be carried away by 
any form of temptation or propaganda, his psyche becoming pro- 
gressively impoverished, all initiative disappearing. W e  are not 
trying to belittle audio-visual education gratuitously-this whole 
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study will show that our intentions are very different. But faith 
should not be slavish or enthusiasm blind. The more a teacher 
uses audio-visual techniques the more necessary will it be to 
organize parallel activities that will induce the child to work on 
his own, show initiative, and develop his own drive. Imagine the 
notion of temporal continuity of a child who knew the world 
only through cinematographic discontinuity, where every scene 
is suddenly replaced by another, where persons suddenly appear or 
disappear, where distant times or distant places succeed each 
other without a break. The teacher should never forget that audio- 
visual techniques do not represent absolute perfection. Side by 
side with the extraordinary contribution they make to present-day 
education, they introduce dangers which must be clearly under- 
stood, 
There is another reason why children should have additional 

activities when audio-visual techniques are constantly used in 
class. Taking into consideration the analysis of the phenomena of 
empathy made earlier, the power of certain images, and the skill of 
the fdm editor and director, films may too easily give the child the 
impression of understanding simply by skipping the difficulties that 
are involved in a proper exercise of the intelligence. When educa- 
tion is a matter between teacher and pupil, the teacher takes the 
pupil’s reactions into account, adapts himself to the resistances, 
and exploits the facilities offered by the child’s personality. If 
properly carried out, this teaching process will end with the child 
attaining the object proposed, and the cycle will be complete. By 
its very construction the film or sound document cannot adapt 
itself to the pupil; even the tape recorder, which can be stopped at 
will and reversed, still cannot transform the melodic line and the 
speed of the recorded phrase. Something additional is therefore 
necessary if the child’s understanding is to be complete, if it is to 
be more than just a general or approximate comprehension and 
if it is to become as nearly perfect as possible. Man’s intellectual 
activity leads to concepts and thought; mental representation does 
not automatically follow from the perception or the particular 
items of practical knowledge acquired during a fdm show. Modem 
techniques are excellent for the purpose of developing intelligence 
and thought, but they do not provide a panacea; they have their 
part to play at a precise moment in mental activity, but they never 
replace it. Conscious of all these problems, and in view of the 
importance nowadays of messages received by the senses, the 
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teacher must rethink certain pedagogical problems. The establish- 
ment of a triangular relationship between the rational activity of 
assimilation and comprehension, the information received, and the 
development of all the creative possibilities is certainly one of 
the major tasks of contemporary education, and it is one of the 
merits of audio-visual aids that they help to make us aware of this 
problem. 

EDUCATION AND CREATION 

W e  must go farther and place the child’s activity on a different 
level in order to get at the essence of a really new education. It has 
been repeatedly said that real knowledge implies the ability to 
recreate, and that to teach expression is to teach the best form of 
true education. The essence of activity methods in teaching is that 
expression is used as a means of education, and the child is en- 
couraged to create in order to ensure that he has understood and 
assimilated properly. The dynamogenic power of drawing, of bodily 
expression, and modelling is well known; composition is im- 
portant when a child is trying to master his mother tongue; it might 
be claimed that really to understand a play it should be played, 
really to understand a musical work it must be interpreted. Many 
examples could be given; we might quote, with the philosopher, 
the formula which is a whole programme in itself: “In making, 
make thyself.” 
It can therefore be asked whether, in preparing him for a civili- 

zation where the audio-visual plays an important rijle, the child 
should not also be initiated in the techniques of expression by 
means of practical work and trained through the medium of 
pictures, photographs, or films. W e  ask pupils to talk about a given 
situation, to describe something they have seen while out walking, 
or to tell something that has happened to them. The custom of 
making graphic illustrations has fortunately become widespread, 
and there does not seem to be any good reason why an excellent 
description by means of photographs or a film should not be as 
profitable to the pupil as written homework. 
The objections are obvious. The price of cameras excludes such 

methods on a large scale. But why not think about these possibili- 
ties now and, as soon as possible, use graphic productions made by 
children? With an amateur cameraman and some teamwork the 
shots proposed by the pupils could be taken; montage exercises 
would be the equivalent of planning. Certain films now made 
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from pictures prepared by adults could be usefully replaced by 
sequences made from the children’s productions. There is no 
doubt but that the children would absorb the message better and 
derive more profit from it; here we can refer to ideas expressed a 
very long time ago by Piaget; he stated confidently from his 
observations that a child often understood explanations given by 
one of his comrades better then those given by an adult. 
All this does not mean that the era of the ballpoint pen is past 

and gone, but we must recognize that the day of the camera or tape 
recorder as a means of expressing and translating thoughts and 
feelings is not far distant. It can easily be seen what an extraor- 
dinary enrichment such teaching aids would give to education, and 
what shock effects would be felt in other disciplines. All sorts of 
possible uses suggest themselves: the observation of a plant or 
animal, the choosing of a representative geographical view, the 
historical document found and pictorially reproduced, the analysis 
of a psychological situation photographed from well-chosen angles 
and then skilfully edited-all these give us an idea of new per- 
spectives in teaching, of what some school activities may be like 
tomorrow. There is nothing revolutionary in this-it fits naturally 
into the current approach which, following the well-known formula 
of Decroly, wants school to use life as a preparation for life. If the 
children of today are to be able to stand up to tomorrow’s audio- 
visual assault, the techniques involved must cease to be mysterious 
and esoteric. This can best be done by accustoming children to 
handle these techniques themselves. The child will feel that his 
own views have been enlarged; he will have a proper appreciation 
of the exceptional qualities of these new machines and, having 
become familiar with them, will understand them better and cease 
to hold them in awe. Let us therefore have the courage to think out 
the problems properly and not be content with a superficial con- 
sideration of the pedagogics of audio-visual techniques. 

‘CLOSED’ OR ‘OPEN’ EDUCATION 

In order to give them their proper place, we have, throughout 
this study, purposely spoken freely of audio-visual techniques or 
methods as excellent aids for the teacher. Like the language in 
Aesop, they can be the best of things or the worst, used either for 
the purposes of authoritarian or dogmatic education, or for an 
education that is liberal and progressive. Let us examine these two 
possibilities. 
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W e  know how effective the cinema can be, and the preceding 
analyses have demonstrated the power of suggestion of cinema 
images. Audio-visual techniques can become the instrument of 
undesirable intellectual and moral conditioning, all the more 
dangerous because powerful and because the individual is hence- 
forth disarmed. W e  stressed above the danger of purely passive 
instruction which may develop blind obedience and submission 
in the child and smother the initiative whch is necessary to his 
intellectual development. This is the real core of the problem; are 
audio-visual techniques merely to be teaching aids or, on the 
contrary, can they be harmoniously integrated into a valid educa- 
tive process? 
Experience has shown that the facilities provided by modern 

techniques (tape recorders, records, films) in the acquisition of 
basic knowledge, in apprenticeship in the most exact sense of the 
word, are important; this is confirmed by the results of using 
various equipment for teaching purposes, and the writings of 
Skinner (194) are eloquent in this regard. It is even conceivable 
that, in the not too distant future, the building up of automatisms 
and all purely mechanical acquisitions of knowledge will be looked 
after by machines. But it is inconceivable that education in the 
broadest and best sense of the word can be simply a matter for 
machinery. This is not a contradiction of the preceding sentence; 
it is a recognition of the limitations of mechanical instruction. 
Audio-visual techniques can be dangerous if man is not the 
measure of their pedagogical objectives, and the brave new world 
of Aldous Huxley is an eloquent warning of what a world of robots 
would be like. 

This in itself, however, is no reason for excluding audio-visual 
aids when they can contribute to a more broad-minded and liberal 
education. The use of the machine in teaching is valid to the extent 
to which it enables the teacher to devote more time to his real 
function of educating. The tape-recorder is a particulafly effective 
self-corrector and has wonderful possibilities for active teaching 
such as group discussions before or after a specific study. 
Seen in that light, audio-visual aids are one of the great modem 

educational advances, a link between school and ordinary life. 

THE FREEDOM OF THE TEACHER 

The general educational considerations would not be complete 
without mention of a problem which is often the subject of very 
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lively discussion in educational circles-the freedom of the tea- 
cher. The utilization of audio-visual techniques, it is alleged, 
turns the teacher into a robot whose only function is to serve as 
the link between the producer of the aids and the child; the real 
teacher is the originator of the audio-visual message, and in the 
class the teacher has simply to work the magic box which produces 
all that the children have to learn. What of such allegations? What 
reply have we? 
It may first be pointed out that this censorious attitude is nothing 

new. In the history of teaching, every new technique has given 
rise to gloomy predictions of the most appalling catastrophes. 
Writing, which we now could not do without, was suspect in the 
Middle Ages. So was the book, as is shown by this quotation from 
Aries (10): 

It is easy to imagine, in the Middle Ages, a lay culture, fed by 
public reading, recitation, music, with writing being unusual 
and more or less reserved for clerics. So, for this culture, before 
printing, and no doubt also because paper was so scarce, re- 
course was had much more often than today to memory: things 
had to be known by heart, and writing seemed a suspicious way 
of avoiding the effort. The theology student was not allowed to 
have a Bible during his kst year, and the master was forbidden 
the use of notes during his lectures-an additional assurance 
that he knew his subject by heart, the only certain way to know- 
ledge. 
This quotation reflects an attitude rather similar to that which 

we are discussing in relation to audio-visual techniques. When 
books appeared and illustrations began to liven up textbooks, when 
illustrations became commonplace, censorious voices regularly 
spoke out to condemn a priori this intrusion of technology ia 
education. 
The same thing happened when audio-visual aids appeared and 

a new whipping boy was found: the teacher had lost his freedom. 
The same objection had been made when printing improved and 
school textbooks began to circulate. Do teachers lose their free- 
dom by drawing upon and using school textbooks? Their com- 
plete responsibility remains, and the lesson, can and should retain 
the personal stamp of the teacher. The same applies to the audio- 
visual aid. It is at the teacher’s disposal: it is he who will decide 
how, when, and for what purpose it is to be used. 
It can be objected that the book is more flexible in that its use 

can be easily limited or diversified, something that does not apply 
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to the film. This is to ignore the fact that a projector can be stopped, 
that the film is flexible and can be shown in parts; it is to refuse, 
unreasonably, to admit that a filmstrip is as easy to handle as a 
photograph album. 
Documents are being standardized, for economic reasons, of 

course, but also because of considerations of technical quality. The 
teacher is always free to use in his own way and for his own 
teaching purposes the document offered to him. The preparation 
for a radio or television broadcast and the use made of it will 
vary from class to class, and one loses nothing by accepting the 
line it follows since, at any moment, one can depart from it. The 
double operation involved in preparing the audio-visual document 
(by the producer) and using it (by the teacher) is exactly the same 
as in the case of a book. The real point at issue is the training the 
teacher must have if he is to know how to utilize what is offered 
to him. 

TRAINING OF TEACHERS 

In this matter the training of the teacher must not in any circum- 
stances be limited to an introduction to the handling of audio- 
visual techniques. As was repeatedly stated above, these techniques, 
to be fully valid, must be integrated into a more general educational 
system, and they cannot be properly used until the teacher has had 
a general training in psychology and teaching theory. One way of 
training would be to use these techniques during the actual teacher 
training, and this leads us to take a quick glance at the specific 
contribution of these techniques to psychology and teaching theory. 

A. The teaching of psychology 
(1) Illustration of a course. In psychology even the most brilliant 

lecture cannot fully describe a process: the analysis imposed by 
the lecturer more or less distorts the total picture to be presented 
even in the case of relatively simple motor behaviour. A lecture on 
a child's first attempts to walk is transformed as soon as advantage 
can be taken of the films of Gesell which analyse the different 
stages through which the child passes between 5 and 6 months and 
between 14 and 15 months. In this case it might be objected that 
direct observation is often possible: a visit to a nursery is more 
illuminating than the film. The objection is valid, but the real gain 
is often offset by a waste of valuable time, and, all in all, the 
balance is in favour of the film. 
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Neither must it be forgotten that the illustration of the lecture 
can be given on the spot (it suaces to have arranged to have the 
film available), whereas direct observation cannot be arranged at 
will. Certain emotive reactions which embody a general idea can- 
not always be obtained with children; the film will always provide, 
when asked, what is wanted of it. 
(2) Better observation. In the preceding case it may have been 

necessary to put forward certain arguments to tilt the balance in 
favour of the film, but this will not be necessary here. The lilm or 
tape recorder not only permits but undoubtedly improves students’ 
observation of a psychological phenomenon which is to be ex- 
plained to them. 
The simple possibility of reproduction is of major interest in 

psychology. In the most favourable circumstances the reaction of 
a child can be demonstrated, but it is almost always impossible 
to reproduce it at will-Heraclitus has had the last word: “We 
never bathe twice in the same stream.” Students do not see, the 
first time, what is to be shown to them, for the simple reason that 
many of the exact observations required can be made only by 
experienced psychologists; our r6le is to help train the student in 
this. There are, for example, many things to be noted in a very 
simple piece of behaviour, and it has to be seen several times 
before these observations can be exhaustively made. With the help 
of his students, Gesell succeeded in describing, week by week, the 
appearance or disappearance of extremely h e  shades of behaviour 
which pass unnoticed during a kst observation. 
Here it is easy to imagine what the pedagogical technique will 

be. Let us take, for example, the utilization of the film Etudes de 
cornporternent (La Boite de Decroly), “Behaviour Studies (Decroly’s 
Box)”. A case can be shown to students, and the projection then 
stopped. Each notes what he has seen. During a second projection 
the 6rst observations can be clarified and any inaccuracies elimina- 
ted. This serves two purposes simultaneously: it provides psycho- 
logical knowledge and it trains observation. The professor who is 
completely familiar with the film also has the advantage that he 
can get to know his students by observing their reactions during 
the film-the rapidity, reliability, and accuracy of the observations 
they make. 
The comparison of different types of behaviour thus enriches 

simple observation, and it is, amongst other reasons, because the 
psychologist has a great deal of experience that he can judge better. 



204 Conclusions 

Those who know the film referred to above can easily see that the 
simple juxtaposition of cases was done in such a way as to make 
the main features of each stand out more clearly; it is in relation 
to the excited state that inhibition becomes fully apparent; the 
ordered behaviour of the child cannot really be apprehended except 
in relation to typical trial-and-error behaviour. In a minimum of 
time and with maximum efficiency, therefore, the film can illustrate 
ditferent cases-because they are known beforehand-much better 
than could be done by having a simple succession of actual cases. 
Reference should also be made to a last element which only 

modern recording techniques can provide-the ability to slow 
down or speed up behaviour. Prudhommeau’s films on drawing 
offer an excellent example of the advantages provided by a slow- 
motion examination of a gesture through which both the general 
movement and the complexity of it can be simultaneously studied. 
The slow-motion film of Matisse painting his grandson shows us 
the number of micro-movements involved, and through this we 
can graphically translate what the painter hmself felt during the 
creative act. Such exercises in observation accustom the teacher not 
to be satisfied with too general a view of a gesture, an attitude, or a 
type of behaviour, but to go deeper into the analysis with a view to 
obtaining a better interpretation. 
(3) Time condensation. It is sometimes impossible to observe a 

phenomenon if it lasts too long, and here the film or tape recorder 
is indispensable. H o w  can we make a precise study of the trans- 
formations which take place in a child‘s language without recording 
on tape entire periods during which the child tries out the language? 
Once during the holidays I recorded the way in which one of my 
daughters, then a year old, asked for something to drink. It was 
fascinating to listen to various recordings of periods of a few 
seconds each and find oneself able to follow with extraordinary 
precision the development of articulation, the progressive adjust- 
ment of the syllables until the child got some word completely 
right. Parents normally forget; this can be overcome by a record- 
ing, which alone permits such analyses to be made. 
Psychological determinism is such that any hypothesis of linear 

evolution must be rejected. Phenomena appear and then disappear, 
to turn up once again in a new structure. Without introducing any 
more or less metaphysical idea of finality, it can be said that 
present behaviour cannot really be understood without reference to 
the place it will have in the future psychological structure. The 
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film allows psychologists under training to take advantage of the 
experience of practitioners who can show on film aspects of 
conduct which do not appear clearly to the inexperienced observer. 
Here the film deforms in order to illustrate htter. It is scarcely 
necessary to say that this systematic deformation should not go 
beyond certain limits. 
Taking it from another point of view, the comparison can relate 

to the successive reactions of the same child to similar periodically 
recurring situati0ns.l The same gesture of a child smelling a rose, 
filmed every month over a fairly long period; the attitudes of a 
child before a mirror, 6lmed day by day; the daily recording of a 
child’s language at the same time and in the same situation, pro- 
vide ways of showing students both the child’s general develop- 
ment and the particular development of his body, behaviour, or 
attitudes. 
Thanks to this condensation of time, the film can provide oppor- 

tunities for studying the complete development of personality 
better than a file, which must necessarily always be somewhat 
static. In the Canadian film Aggression (115), for example, it is 
made very clear how the successive events in the life of a child (loss 
of father, exclusive attachment to the mother, the mother’s re- 
marriage, the birth of a baby brother, arrangements about school- 
ing, and so on) operate in the formation and deformation of the 
personality of a girl who, despite the appearance of having been 
successful in life, had not achieved the personal happiness to which 
she seemed entitled. 
Students’ comments on such films provide an excellent introduc- 

tion to lectures which will demonstrate the necessity of having a 
great deal of data in the psychological file. Apart from the specific 
techniques used (test, projection tests, and so on), a type of intui- 
tion is developed in the future psychologist that is based on a com- 
prehensive sympathy which can bring the widely scattered elements 
of a dossier together. 
(4) Where observation is impossible. Sometimes the film offers 

the only possibility of introducing students to experiments or cases 
which are interesting from the psychological point of view. Firstly, 
psycho-pathological cases often cannot be observed by non-medical 
students. This difficulty can be overcome by a film like that of 

IInforrnation about Decroly’s use of film techniques can be found in 
J. E. Segers’ book La psychologie de l’enfant normal et anormal d‘aprds le 
Dr 0. Decroly (Delachaux et Niestlk, 1948), pp. 7-11. 
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Lebovici. Secondly, there is animal psychology, where demonstra- 
tions often have to be prepared a long time beforehand; the psycho- 
logy professor who has not specialized in this matter cannot provide 
his students with interesting typical experiments-e.g., on learning 
to run a maze, or certain types of social behaviour. Thirdly, there is 
the unusual experiment-e.g., that camed out by the Kellogs, 
who reared a young monkey with their own son, in precisely 
similar conditions. The films made by the parents were not tech- 
nically perfect, but are of the greatest psychological interest and 
offer a remarkable illustration at all points “of animal intelligence 
in relation to child intelligence and the relations between animal 
and man”. 
There is also the possibility of making recordings unknown to 

the subject. Certain types of behaviour never occur in the presence 
of a psychologist, but do if the subject thinks he is alone and is not 
being observed. Behind a wall from which he could see without 
being seen Gesell was able to film the reactions of children who 
put on an act when their parents or teachers were present, but re- 
vealed their true selves when they thought they were alone. The 
producers of a comic programme recently filmed (without being 
seen) passers-by who found in their path a ten-franc note which had 
previously been stuck to the ground in a very busy street. The film 
is both curious and interesting, sometimes showing the conflict 
between the desire to take the money and the fear of being seen by 
others; in some of the passers-by, these hesitations resulted in a 
curious ballet performed backward and forward around the dis- 
covery. 

Films in the training of psychologists. The utilization of films for 
training observers was referred to above. The film can, however, 
go much farther in regard to psychological training. Observation is 
not just a simple photographing of reality. Budding psychologists 
have to be shown and to accept the fact that it is impossible to 
eliminate personal interpretation entirely. In no case can the 
witness be entirely neutral; his perceptive, intellectual reaction is 
one with his personality. Objectivity consists in taking due account 
of this element of interpretation, this persona1 equation which 
inevitably distorts psychological reality. This acquisition of aware- 
ness is as useful to the practising psychologists as it is to the 
teacher, since the distortion also operates in some degree in the 
relations between student and professor. 
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Films presenting ambiguous subjects, the observation of which 
will vary according to the general hypothesis held by the observer, 
are very effective in the training of future psychologists and future 
educators. In our courses we have used the excellent experimental 
films of Cohen-Seat, designed to allow the detailed study of per- 
ceptual and projective phenomena. The discussion during which 
each student defended his own interpretation marked a turning- 
point in their attitude to psychological phenomena; it seemed very 
clear that their clinical sense had suddenly progressed and that at 
least some of them had understood what the search for explanatory 
hypotheses in psychology really involved. 

W e  have not spoken of the contribution of the filmstrip and film 
in the student’s initiation to psychological techniques. Some years 
ago we made a filmstrip on the Grace Arthur test, and so were able 
to show the different stages in the application of the test to a 
Iarge group. The audio-visual technique made no specific contri- 
bution of its own-it might even be held that its very ease of use 
could be dangerous for the psychologist in that it too easily re- 
placed the necessary contact with his students. Compared with the 
necessity for creating a favourable attitude for the test, the actions 
to be learned are of comparatively minor importance. Here the use 
of films may give rise to illusions about the level of training 
attained. 
Despite the limitations we have been obliged to point out con- 

cerning the use of audio-visual aids in the teaching of psychology, 
we can, nevertheless, conclude in a general way that their contribu- 
tion is positive. It may not be possible to teach all about psychology 
by means of films, and the training involved requires contacts 
other than those provided by the screen, but recourse to recording 
and reproduction techniques in teacher-training colleges and in 
the psychological departments of all advanced training schools is 
something that is only to be encouraged. 

B. The teaching of educational theory and methods 
T o  the extent to which training in education requires a minimum 

of psychological training if the teacher is to know, understand, and 
help pupils, the utilization of audio-visual techniques in psychology 
and education brings certain common problems. There are, how- 
ever, certain basic differences which almost make it necessary to 
deal with the two questions in separate chapters. The film allows 
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the student to play the r61e of psychologist-observer, and the way in 
which certain aspects of the training of these trainees could be 
directly carried out was indicated above. The teacher has an 
active rBle to play; he must work on real pupils in a definite scholas- 
tic situation. Audio-visual techniques can therefore be widely used 
in providing information, both theoretical and practical; but the 
practical training of future educators--Le., the transformation of a 
spontaneous attitude into a properly adapted and efficient peda- 
gogical behaviour-cannot, for the most part, really be made 
except in the class, in a specific situation. From this it will be seen 
that there is a basic difference in the utilization of audio-visual 
techniques in the training of psychologists and in the training of 
teachers. The teacher’s main function is to act on his pupils, to 
create a certain atmosphere, to guide their behaviour towards 
learning and growth; in other words, the attitudes of a spectator and 
those of a teacher are in opposition. 
That is not to say, however, that the film has no r61e to play in 

training teachers. 
1. General motivation. It is interesting to outline to future 

teachers the ideal training it would be desirable to give them, and 
thereby explain the reason for all the exercises they undertake 
whose point they may not immediately understand. The lilm makes 
it possible to provide valuable documentation about the virtues and 
defects of our own teacher training. It is always profitable to be 
able to make a comparison between what occurs in one’s own 
country and what is done abroad. Here we have particularly in 
mind an American film we have often used to advantage. The point 
is not to make a value judgment on teacher training, but to take 
advantage of certain sequences which may explain to the new- 
comer some of the difficulties of the profession he is about to learn, 
the obstacles he may have to face, and the personal satisfaction he 
will know when his competence as a teacher and generosity as a 
person have found their true outlet. The general impression the 
film gives is extremely stimulating, and it underlines the major 
points of importance in teacher training. 
2. General educational information. It is diEcult to see what 

contribution the film can make to the philosophical problems 
raised by education; certain institutions can be depicted only with 
difficulty. A film can render the atmosphere and structure of a 
school system, but no-one will deny that it is limited in this respect. 
Once we shift to general methods, the audio-visual contribution 
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becomes more important. The illustration by a film made at the 
Hermitage School in Brussels (150) of a course on the Decroly 
method is indispensable if students who will never go to Belgium 
are to have a clear and exact picture of this great Belgian pedago- 
gical school. The same could be said about films on the Freinet 
method in France. In this regard audio-visual techniques have 
exactly the same r6le to play as they have in other disciplines. 
3. Special technical information. W e  feel, on the other hand, 

that the well-designed film can make a vital contribution to teacher 
training. For obvious technical reasons it it usually impossible to 
make a juxtaposition of several demonstration experiments. With 
the film this difficulty can be overcome. Let us take the example 
of a mathematics lesson in a second-year class. A lesson given by 
a teacher can be filmed, but it is not very easy to see how this in 
any way improves upon the ordinary course of following the 
lesson in the actual class. 
But now let us imagine the same lesson being given in a very 

different way to pupils. The main features of each of the methods 
used will appear clearly, and the educational effect is greater. Take, 
for example, the classic theorem about the sum of the angles of a 
triangle. The explanation could be given in at least five ways (no 
judgment value will be given here, nor is it implied that there are 
no other ways of presenting the matter). 

1. The classical dogmatic method. The teacher gives a very 
precise demonstration of the theorem; the effect is to 
show clearly how even an excellent lesson can simply 
leave the pupils more passive than they were before. 

2. The dogmatic method, but one which induces reflection and 
pupil co-operation. The plan followed has been prepared 
by the teacher, and the questions he asks (which give an 
appearance of activity to the class) provide a semblance 
of pupil participation. 

3. Concrete verification as a motive for making the demon- 
stration (see No. 5 below). The angles of a triangle are 
cut off and actually added together. 

4. ‘Statistical’ verification of the properties. Each pupil, pro- 
tractor in hands, calculates the sum of the angles. The 
average of the measurements obtained by the various 
pupils is very close to 180 O . 

5. The pupils have already been ‘motivated’ (see methods 3 
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and 4). H o w  can we now prove this property which 
has often been noted? The search for such a proof here 
represents a really active method. 

A film made to the above simplified scenario would give rise to 
very interesting discussions, and many problems on the teaching of 
mathematics would be touched upon. In the minimum time future 
teachers would be able to see many specific examples in a way 
which could never be done by a school visit, however well 
organized. 
The teacher of psychology and education must himself adopt 

the behaviour he recommends to his students; his critical spirit 
always awake, he must remain alert to what life brings, to technical 
progress, to new methods and procedures. His objective examina- 
tion of the contribution of audio-visual aids to psychological train- 
ing and to the preparation of teachers for their work can only 
result in an encouraging and favourable report. Avoiding fashion 
with the same care as he avoids a slavish conformity to tradition, 
the teacher must decide what will lead to efficiency in widening 
his pupils' horizons in the minimum of time, in developing what 
they have assimilated, and in guiding the personal reactions which 
give each pupil's education its own particular stamp. 

THE MAKING OF AUDIO-VISUAL MATERIALS 

The reader will have no difficulty in understanding that the pro- 
duction of audio-visual aids for teaching purposes cannot be a 
purely technical or commercial matter. Effective equipment can- 
not be designed and made without-taking account of the various 
educational and psychological points included in this study. Addi- 
tionally, we must eliminate materials which might cause traumatic 
effects amongst pupils, and we must never forget the psychology of 
our spectators. These considerations have led experts to hope that 
audio-visual materials will be prepared by teams in which there 
will be close collaboration between cinema and sound technicians 
and educational psychologists. 
This submission to the laws of psychology as known at present 

does not necessarily amount to stability; on psychological grounds 
new forms must be sought such as using productions made by the 
children themselves in order to ensure better comprehension. 
In any case the experimental attitude should take precedence 

over commercial considerations. The utilization and production of 
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audio-visual aids is now inconceivable without an educational 
research laboratory, through which the quality of such aids can be 
constantly improved. 

Having now come to the end of this effort to group our present 
knowledge and explain some of the problems which are of impor- 
tance for the educational psychologist, we can see the extent and 
importance of the gaps we have left. There are many questions 
which it has not been possible to answer. Here and there we have 
selected problems which have appeared important-a process not 
without embarrassment to us, since, like the philosopher, we have 
found that to choose is to renounce. In order to remain within the 
limits set, we have had to eliminate, to summarize, and to shorten. 
W e  have tried neither to distort nor to misrepresent the thoughts 
of the authors to whom we have referred, but we have been con- 
scious of the immensity and the enormous number of the problems 
raised by the introduction of audio-visual aids in schools. If we are 
not to be overcome by these problems we must master them, and 
if we are to master them we must know. 
W e  have attempted to bring together data and reflections with a 

single object in view: that of helping teachers to do their work 
better, so that the children of tomorrow will be better than the 
children of today. 
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