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GENERAL INTRODUCTION

(A) THE PROPLEMS_TNVESTIGATED:

L A —

This is a report of investigations carried out under the aegis
of the Institute for Social Research, University of Natal, into three
aspects of the education of Indian children, entitled as follows:-

(a) An Investigation into Mental Efficiency in an Indian Afternoon
School,

(b) An Investigation into the Performance of Indian Standard Six Students
in Intelligence and Scliclagtic Testoc dn relation to thelr Bilingudlity
and Efficlency in English,

(e) M Investigation into the Performance of Indian Children in Intelli-
gence and Scholastic Tests in relation to Delayed Entrance into
School,

The author was placed in charge of thse whole research which was
carried out in the form of thres projects corresponding to the title order
given above and referred to in this report as Projects I, II and III,
respectively, They were undertaken at intervels during the latter helf

of 1956 and the first half of 1957.

(B) TYE NATURE OF THE PRESENT STUDIES:

The first Indian immigrants arrived in South Africa in 1860,
so hat Indian education is a hundred years old to-day, but it has only
been since 1943 that investigators have begun to make full=-scale studies
of selected subjects in this field at an academic level, During the last
20 years or so, no less than six historical or semi-historical surveys of
Indian education have been made (by Kannemoyer, 1943; Kuppusami, 1946;
Cooppan, 1948; Naidoo, 1953; Rambiritch, 1955; and Rambiritch, 1959),



Two studies have conccrned themselves with conceptual development in

Indian children (by Pilley, 1955; and Neidoo, 1958),

While these investigators have contributed useful background
information, other researchers have intorested themselves in problems that
are of more direct relevance to actual classroom teaching in Indian schools.
Two such studies have been concerned with intelligence and attainment
testing among Indien school children (by Logue, 1954; and Logue, 1956).
Another, which wag experimental and had implications beyond the Indian
group, was a comparative study of examination and class performance of
pupils (by Ramphal, 1955). A fourth investigated the problem of truancy
(by Naidoo, 1957) and a fifth concerned itself with problems of the curri-

culum in Indian schools (by Mesharaj, 1956).

The studies to be deseribed in this. report are of the type that
bear directly on the problems of a teacher who is face to face with a
class of Indian children, Only so much information on the historical
background of Indians and of Indian education will be proferred as is

strictly relevant to an gppreciation of the nature of the problems being

tackled as the ground has been amply covered in the works quoted above,

v one may &also typlfy the present studies in another way,
Jahoda, Deutach, ard Cook (1951) clasegify investigations broadly in terms
of thelr major intent into three categories: (a) formilative or explora-
tory, when the main purpose of the study i1s the formmulation of a problem
for more precise investigation, or the development of hypotheses, or the
establishment of priorities for research; (b) descriptive or diagnostic,
when the chief aim is to assess the characteristics of a given situation;

and (c) experimentel, when it has the function of testing hypotheses.



Further, they differentiate between descriptive and diagnostic
studies, They say: "Diagnosctic studies are mere directly concerned with
causal rolationships and with implications for achion than are descriptive
gtudies. Even thovgh the socilal scientist conducting a descriptive study
may be interested in its relatlon to social action, the study itself is
limited to an accurate portrayal of surface factors in the situation being
investigateds A dlagnostic study, on the other hand, seeks to discover
causal or other relations between underlying factors and the surface ones
and thus to point the way to remedial action, In other words, a descrip-
tive study i1s oriented toward finding out what is occurring; a dlagnoatic
study ls directed toward discovering not only what is occurring but why

it is occurring and what can be done about it, Typically, a diagnostic

gtudy is more actively and more explicitly guided by hypotheses than is a
descriptive study",

In terms of such a clagsification, Projsct I of the present
investigations will be found to be of a purely experimental nature, and
Projects II and III, essentially dlagnostice A descriptive survey at the

purface level wag never the aim in any of the three studies,

The investigations were inspilred primarily by the emplrical
necessity of obtaining clear=-cut anewers to thrse current cuestions in
Indian educabion, and only secondarily by any intention of furthering
exlsting knowledge in the field of educational psychology. Nevertheless,
the researches were conducted at sufficient depth to shed light on, and
perhaps add to, psychological theory, In terms of theory, the first pro-
jeet 1is concerned with what 1s commonly known as "mental fatigue"; the
second, with the psychological and educational implications of bilingual-
ism; and the third, with the nature-murture problem in the development of

intelligence. Thus, although the present series of studies were touched



off by current difficulties in Indian schools and were designed to shed
light on them, their implications for theory go beyond the local Indian

situation,

A great amount of research has been done by previous investiga-
tors in the fields of Ymental fatipgue" and bilingualism, but the Indian
educational situation in this country has certain rowel features (to be
pointed out later in the body of this report) which mark off the present
studies of these two problems from mere straightforward replications of
work already done. With regard to the third problem, the effects of de=
layed entry into school, Goodenough (1940) has noted: "Since our (American)
compulsory education laws demand that all children shall attend some kind
of school after the age of 6 or 7 years, the evidence on the effect of
later school experience (on the development of intelligence) is for the
most part restricted to a comparison of children who have attended schools
of different types", Despite intensive search no exact parallel to the
problem of delayed schooling in an urban context has been found in the
existing literaturs. Studies that come nearest to the present problem con-
cern isolated mountain or canal-boat children and these will be reviewed

in the appropriate place,

(C) SCHOOI, ACCOMMODATION — THE BASIC PROBLEM:

Although each of these three studies was carried out and is
reported as an independent unit, they are a1l bound together by a common
factor in the sense that the problems they probe into have arisen, directly
or indirectly, from a single source, namely, the fact that large numbers
of Indian children of school=-going age are out of school year after year,
not because of apathy on the part of parents towards education, but because

there are insufficlent school buildings to accormmodate all the children
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who apply for places, Primary cducation for Indian children is neither
wholly free nor legally compulsory as in the case of Coloured and European
children, Nor is there a minimum school-leaving age or standard legally
fixed for them, so that large numbers leave even before attaining the

sixth standard,

The chronic shortage of school accommodation of adequate quality
and quantity is the greatest obstacle to Indian education in Natal (Cooppan,
1955). It has been the subject of international representations, of nume=
rous press reports, petitions and memoranda to the authorities by Indian
cultural, religious, cducational and political bodies and by European of-
ficials and governmental departments responsible for the welfare of Indians,
It has also been the focal point round which a fine example of self-help
on the part of a less-privileged minority group in South Africa has occur-
roede One newspaper editorial has commentod: "It can be safely said and
with a sense of pride that no other commnity has played such a heroic and
self-supoorting role in the provision of educational facilities for the
commnity as the Indian commnity has done® (The Graphic, &th July, 1960),
Thus, up to 1952, of the 237 Indian Government, Government-iided, Platoon
and Private Registered Schools, no less than 90% had been built on the
initiative of Indians themselves at a cost rumning into several hundreds
of thousands of pounds, assisted by grants on a pound for pound basis from
the provineial administration (Indian Education Committee, 19533 Palmor,
1957)s Novertheless, the problom of school accormodation for Indians has

not been satisfactorily solved to this day.

Since 1951, counts began to be taken in Natal schools (on offi-
cial instructions) of the nmumber of children who applied for places at
the begimning of the school year but were turned away for lack of space,

The flgures have been as follows:=-
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TABLE I

NUMBER OF INDIAN SCHILDREN REFUSED ADMISSION TO
SCHOOLS IN NATAL, 1951-1960 1

Ycar Number Refused Admission
1951 16,029
iggg 0 ee———
1953 13,145
1954 99244
1955 8,882
1956 12,003
1957 95207
1958 95585
1959 3,963
1960 1,487

The numbers given above are for the whole of Natal and include

both primary and secondary schools (except for the 1960 figure which refers

to primary schools only) but Durban, which contains about half of the

Indian population of Natal (Woods, 1954), is the mein problem centre in

as far as school accommodation is concerned, Further, it is in the matter

of admission to primary schools that children are turned awsy in large

numbers, those failing to secure places in secondary schools congtituting

only a small fraction of the wholez).

1)

The figures for 1951-1956 have been taken from Cooppan, Sy 1957,

"The age=priority scheme in Indian echools", The Teachers' Journal,
VII, Nos 3« DNo official count was taken in 1952, The figure for 1957
hag been taken from Natal Indian Teachers! Soclety, 1958, Secretarial
Report, July, 1957 - June, 1958, The Teachers' Journal, Conference
Issuee The figures for 1958, 1959 and 1960 have been extracted from
unpublished material contained in communications from the Director of
Education (Natal) to the Indian Education Committes dated 27/3/1958
and 12/5/1960, respectively,

The statements pertaining to education in this paragraph are based on
analyses of unmpublished material covering six years and contalned in
commmications from the Director of Education (Natal) to the Indian
Education Committes, dated 19/2/1955, 26/3/1956, 29/4/1957, 27/3/1958,
4/7/1959 and 12/5/1960.,



The official figures given above are probably under-estimations
as many Indian parents fail to report on the date and during the limited
time specificd for the taking of the census (Indian Education Committes,
1953), Thus an estimate made in 1948 put the nmumber of Indian children of
school=going age who were out of school for lack of accormodation at
30,000 (Editor, "The Natal Daily News", 30/1/19/8), another in 1949 at
30,000 (Direcctor of Education (Natel), 1949), a third in 1950 at 25,000
(Lazarus, 1950), a fourth in the same year at 30,000 (Naicker, 1950), and
a fifth in 1954 at 33,000 (Indian Education Committee, 1954). Furthermore,
investigation shows that at the time of writing there were 14 “private"
schools in the Clairwood-Wentworlth-Merebank area alone being conducted in
backyards, garages, disused shacks, and in one case in a cemetry, with a
total enrolment of 1,118 children ranging in grade (if such a term can be
used at all) from sub-standard one to standard four, and in age from 5 %o

17 years,

It has been stated that the three aspects of Indian education
to be discussed in this report are related, directly or indirectly, to the
basic problem of school accommodation, The first project concerned after-
noon schools which came into being in order that the problem of school
shortage might be alleviated, one building being made to house two schools,
the one functioning mainly during the morning and the other largely during
the afternoon, with some overlapping in time (Cooppan, 1955)., The systen
came into widespread usage in 1952 (Director of Education (Natal), 1951 =
1952) but an experimental afternoon school under the eontrol of the Nabel
Bducation Department had already been functioning in the Clairwood area
of Durban since 6th August, 1940 (Clairwood Schools! Golden Jubilee Celo-

brations Committes, 1953) and another in the Wentworth area of Durban since
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29th January, 19461). The setting=up of the first afternoon school was
obviously intended to be a temporary expedient and was not looked upon with
favour even by the authority that was responsible for its establishment

for the official educational report of the province had this to say about
its WThe institution of the Platoon School?) eased the position (of accom-
modation) slightly, but it created problems in other directions and was

not an unqualified success. No such system can be regarded as satisfac-
tory, and an extensive building prograrmme, either by the administration or
by the (Indian) commmities with financial agsistance from the Administra-
tion, is the only means of supplying the demand" (Director of Education,
1951-1952), Since then, however, the system has been rapidly extended and
at September 30th, 1959, there were 75 Indian schools in Natal catering
for afternoon classes at tho primary level with an enrolment of 22,459
pupils which constituted 32% of the combined morning and afternoon total

of 74382 children in the Government and Government-Aided Indian schools

of Natal (Natal Education Department, 1959),

Shortage of accommodation has caused Indian children to enter
school for the first time al ages varying from 5 = 15 years, depending
upon the availability of places at schools to which applications are mads,
some children having to wait many years beyond the minimum school—goinéiéf

5 plus ycars before they are accepted. Classes in Indian schools are,

1) This item of information was kindly furnished by the principal of the
gchool concornod,

2) The Natal Indian platoon school syshkem rust not be confused with the
American platoon or Gary System developed by William Wirt at Gary,
Indiana, about 1900, and deseribed fully by Spain (1924) and Case
(1931)s Except for the fact that in both systems one school building
is made to serve double the number of children it normally would,
there is 1little or nothing else of any significance that is common
between them in underlying philosophy, curriculum, organisation or
educational facilities, Recently, the Natal Education Department hasg

substituted the term "afternocn school" for "platoon school®,



therefore, notoriously heterogenous with respect to age and 1t is not wn-
common to find a five=year-old sitting next to a twelve-year-old child in
sub-gtandard one. (The relevant figuros will be given in the appropriate
section). The third project is concerned with this problem of delayed

entrance into school,

The second project, that concerned with the effects of varying
degrecs of bilingualism in Indian children on their performance in intel-
ligence and achievement tests, is indirectly connected with the problem
of school accormodation, The study was a necessary preliminary to the
third project for it was falt that before the retarding effects (if any)
of late entrance into school eould be isolated, it would be useful to get
some estimate of how much handiceap (4f any) was suffered by Indian children
at school as a result of their receiving their ingtruction, not through
the medium of the mother tongue, but through English from the moment they

enter schooll) .

Up to the present, the medium of instruction in all Natal
Government and Government-Aided Indian schools is English and not Afrikaans,
the other official language, Educationists now generally accept as axiom-
atic that the best medium for teaching a child is his mother tongu92)
(Unescos 1953). Psychiologically, the mother tongue is the system of mean-
ingful signa that in his mind works automatieally for expression and under-
standing. Sociologically, it is a means of identification among the mem=-
bers of the community to which he belongs. Educationally, he learns more

quickly through it then through an unfamiliar linguistic medium,

1) The close connection between Projects II and III is demonstrated also
in the fact that data collected for the one has besen freely used in
the other,

2) Mother or native tongue or first language may be defined as the lanw-
guage which a person acquires in his early years and which normally
]}ngo?es his natural instrument of thought and commumication (Unesco,

3)e
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Novertheleea thore hags never been a sustained demand by any reprosen-
tative Indian organisation for schooling in the mothor tonguel). In their
desire to adapt themseclves to the western style of life of the ruling group
in South Africa, Indians have sllowed English or Afrikeaans to displace the
Indian tongues (Cooppan and Lazarus, 1956), The school ig the main centre
where this change is being wrought and it is progressively influencing the
language of the home, English coming more and more into promincnce as the
language of the Indien home (in Natal). The present position is that the
average Indian child is in the process of making his second languagez)
hig firgt, with tho result that he ie not really conversant with either

of them, Such a state of affairs might conceivably have educational ro-

percugsions.

(D) METHODOLOGY IN THE SOCIAL SCIENCES:

The diagnostic and experimental types of research very often

require the use of statistical or experimental contrels and the adequacy

1) Maharaj (1956) does suggost that a change should be made to mother

tongue instruction in Indian schools, This would involve about half

a dozen Indian languages, The proposition is rogarded as unrealistic,
impracticable and undesirable by the present writer, All the evidence
indicates that the great majority of Natal Indien children are to-day
more convergant with English in its written and spoken forms than with
their mother tonguss. Thug in reply to the question, "Which language
can you gpeak, road and write better - English or the home languagae?®,
only 1l.24% of 1,052 standard six boys and girls responded with "home

language®. (Vide p. 170). Furthermore, only 8.94% of their
parents considered the home language more important than English for
children, (Vide p. 170). For thesc and other reasons it is the

opinion of the writer that the great and urgent sducational task of
the present and the future is to make English the first language of
Natal Indian children as repidly as possible rather than change to
the mother tongue, In the matter of medium of instruction in Indian
schools the point of no return secems to have been passed.

2) Socond language may be defined as the language acquired by a person
in addition to his mother tongue (Unesco, 1953).
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of these generally determines the success or failure of such investigations.
There are suthorities who urge that nothing less than perfection or near-
perfection in methodology must be accepted in the social sciences. Thus
Biegheuvel (1943) writes: YIt cannot be too strongly emphasized that, if
psychology wants to be a science, on a par with the natural sciences, it
must accept the disciplines which are the essence of these sciences., Pre-
cision and cereful control of conditions are as essential in the psycholo-
gical as in other scientific fields; even more so, as the subject matter
tends to be more vague and clusive, and slipshod work can get by more

eagily.

WThe temptgtion to measure in a rough and ready way, to get
things 'more or less', should be strongly resisted. It is better that a
problem should be left alone until precise methods of dealing with it are
found, than that it should be tackled in a manner which mekes a show of
being scientific, Such a course can only lead to the ultimate discredit

of psychological experimental method“l).

Other authorities place more ermphasis upon the problem under-
taken than upon the means adopted to investigate it, Maslow (1954), for
instance, discussing "problem~contering® versus "means-centering® in secience,
pointg out the dangers that flow from over-stressing technique. In a
gtriking passage that wlll bear quotation at length, he says: W"Stress on
clegance, polish, technique, and apparatus has as & froguont consequence a
playing down of meaningfulness, vitality, and significance of the problem
and of creativeness in general ..... A methodologically satisfactory ex-
periment, whether trivial or not, is rarely criticised, A bold, ground-

breaking problem, because it moy be a 'failure', is too often eriticised

1) This view is probably also implied in the statement, "No research re-
sults are any better than the methods by which they are obbtained,
(Newcomb, 1953).
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to death before it is ever begun. Indeed criticism in the seientific
literature seems usually o mean only criticism of method, technique,
logle, ete, I do not recall scecing, in the literature with which I am
familiar, any paper that criticised another paper for being unimportant,
trivial, or inconscquential e.... I do not wish to underplay method; I
only wish to point out that even in science, means may easily be confused
with ends, It is only the goals or ends of science that dignify and
validate its methods, The working scientist must, of course, be concerned
with his techniques, but only because they can help him achieve his proper
ends, i.c., the answering of important questions. Once he forgets this,
he becomes like the man spoken of by Freud who spent all his time polish=-

ing his glagsses instead of putting them on and seeing with then,

"Means-centered scicntists tend, in spite of themselves, to fit
their problems to their techniques rather than the contrary, Their begin-
ning question tends to be Which problems can I attack with the techniques
and equipment I now posscess? rather than what it should more often be,
Which are the most pressing, the most crucial problems I could spend my
time on? How else explain the fact that most run-of~the-mill scientists
spend their lifctimes in a small area whoge boundaries are derined, not
by a basic question about the world, but by the limits of a picce of appa-
ratus or of a teclmique? In pgychology, few people gee any humor in the
concept of an 'animal psychologist' or a !'statistical psychologigt', i.e.,
individuals who do not mind working with any problem so long as they can
use, respectively, their animals or their statistics. Ultimately this
mist remind ug of the famous drunk who looked for his wallet, not where
he had lost it, but under the street lamp, !'because the light is better
there', or of ths doctor who gave all his patients fits because that wag

the only sickness he lkmew how to cure",
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In o gimilar spirit Notcutt (1947) wrota: MA great deal of
modern psychology has suffered from the disease deseribed by von Hayek
under the neme of !'secientism!, Scientism is a worghip of the letter of
scientific method, and a blindness to the spirit, a levitical insistence
on the formalities of seientific method, at the coat of sacrificing any
real significance in the results"., iAnd again: "A failure {o appreciate
this (that lumen behaviour cannot be reduced to mathematically precise
general laws) has often been responsible for an over=-estimation of the
value of psychological measurement, Many workers have felt that so long
as they were measuring something they were being scientific, even if the
results of thelr researches was some fact that everybody knew beforec.

In fact, most of the aexact scientific research has produced results which

to the layman arc trivial and wninteresting, while important and exeiting

discoveries have been made by procedures which are far from satisfying

the canons of seientific methods Freud's analysis of dream symbolism is

a striking example of this distressing gulf in modsrn psychology. No sen=
gible person who has studied the subject can doubt the validity of many

of Freud's dream interpretations; yet it is very difficult to see how one

could offer any prcof of them which would satisfy the ordinary criteria

of seientific methedh,

Fortunately it is not nacessary to commit oneself irrevocably
to either point of view, It is reasonable to propose that when the situa~
tion permits it, all the rdigours of scientific method should be brought
to bear on the study of any problem in the social sciences. On the other
haud, if absolutely fool-proof control of all relevant factors is not pos-
sible in the circumstances, then, rathor than abandon the problem altogether
as being “insoluble", some attempt at an answer should be made by use of
the techniques that are evailable if tho matter is sufficiontly wrpsnt snd

significant, "A completely methodological design", says Ackoff (1953),"1s a
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geientific 1dsal which we can never attain but which we may constantly
approach®, In the ceaseless quest for answers to his questions man has
never, throughout his history, waited for the prior discovery of correct
methods of procedure. He has, on the other hand, ordered his life on the
basis of guessed answers or hunches, believing where he could not prove,
It is part of the scientific philosophy of the writer that if one is faced
with a problem of sufficient urgency and importance for the study of which
methodological perfection is not, at the moment, attainable, then it is
permissible to resort to the best of the alternative procedures available
in order that some light might be thrown on the question, provided that
the Investigator makes due acknowledgment of possible weaknesses underlying
the substitute techniques adopted, Such gestures of scientific humility
have not alwaya been forthcoming in the past, especially in inter-racial
studies of intelligence, and it was in this connection that Biesheuvel
(1943) was driven to making the rather severe strictures already quoted

abova,

The purpose of the foregoing discussion has been to furnish the
background against which the experimental designs of the present series of
studies may be evaluated, Every effort was mads to control relevant fac-
tors in the testing of hypotheses both statistically and experimentally,
and as totally as circuristances permittede Project I is perhaps a model
of methodological precision and Project IT almost equally so., In Project
I1I, however, it was found impossible to satisfy the demands of the
gcientific purist in two instances. This matter will be taken up again in
the appropriate place but it may be memtioned here that, in one of thé in-
stances, strict adherence to the prineiple of scientific precision would
have entailed the testing of the intelligence of the parents of 1,693
children! Faced with the dilemma of either adopting an indirect and,

thorefore, a less satisfactory, method of controlling parental intelligence
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or abandoning the project altogether, the investigator chose the former
alternative because of the theoretical and practical importance of the
problem in hand., The socio-economic status of parents, as measured by a
carefully constructed Guttmenised scale was used as the index of parental
intelligence, This was not a serious departure from accepted seientific
practice for, as will be pointed out in the body of the report, there are
many precedents for such a procedure firmly based on research, yet in
terms of our standpoint noted earlier this possible source of weakness in

degign must be acknowledged,

(E) INDIAN EDUCATIONAL AIMS:

A serious research into Indian education cannot wholly avoid
the problem of educational aimg held by the community. Why do Indian
parents send their children to school? What do they expect them to get out
of education? What is their philosophy of education? It would have been
proper for one of the several historical surveys of Indian education, men-
tioned earlier, to have empirically investigated an issue so fundamental,
for the history of the education of any people must be directed and coloured
by the nature of the educational philosophy it holds., However, direct re-

search into the question has been avoided altogether in the past.

In Project ITII of the present series a tentative attempt was
mads to secure light on this point, One section of the questionnairel)
used in this study detailed some of the more well-known "aims" of education
in language so simple as to threaten distortion of meaning, and the parents
of the 1,693 children used in the project were asked to underline three of

the given aims, which they regarded as the most important, and then to

arrange these three in order of importance, Some space was provided for

1) Yido pp. 290-295,
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parents' own opinions., There were two sections, relating to boys and
girls separately., In the list presented were included the civic, the
aconomic or vocational, the acsthetic, the ethical and the knowledge aims,
A1 these have been expounded by educationists in the past, for example,
by Raymont (1941), Cootzee (1944), Joad (1945), Brubacher (1947), Raymont

(1953) and Otto, Floyd and Rouse (1955). The results were as follows:-

IARLE TT
THE RELATIVE IMPORTANCE ATTACHED TO VARTOUS EDUCATIONAL

ATMS BY INDIAN PARENTS

For Boys %
To becomo a good CltiZen seseeeieeiesenrecssasanns Ceianes 53.8
To get a good job or position later eeceveevreerenenase vos 19.3
To develop a good charaoctor’ ,esesveessess secevoes I —— . 17.1
To learn facts (or get knowledge) about the world se..... 549
To learn to like all things nice end boautiful (for
example, art, rusic, literaturs, 6tCes) eevececsssccvens .o 243
To develop a healthy body eeesscesscccoscscossrsnsassosos 1.4
Miscellaneous seesecesecanssonceses conedesnmmune e coseas _De=
100,0
For Girls yA
P66 bapers 8 @ood 6ItIEsn sorasseseramevsRvETBTETE TRV TR e 49.1
To dovelop & 200d charsCtor' eecoersssvesesossnes seceasene 18,0
To become a good houscWife eeeceescsccscnas v e e e 13.8
To get a good job or position 1ater eeeceececrececses o 8al
To learn facts (or get knowledge) about the world ....... 4.8
To learn to like all things nice and beautiful (for
example, art, msic, literature, 6tCe) seeveecescssescsss 4e3
To develop a healthy body eecesecseccses R sesssesesey 1.7
MIZCOLLAROBIE ww ewewemewmnmsanaeemeaegs v susrseanesesen 0.2
100,0

It will be noted that in the case of both boys and girla the
the civiec aim is overwhelmingly dominant., Sccond place is taken by the

economic aim in the case of boys and the ethical aim in the case of girls



vhile third place goes to the ethical aim in the case of boys and the domes=-
tic aim in the case of girls., Several interesting questions arise. Is
there any relationship between the dominance of the civic aim and the wun-
certain political status of the South African Indian to-day? Why is the
economic aim subordinated to the ecivie in the case of a people whose per
capita income is the lowest of all the four main population groups in
Durban (Africans, Coloureds, Europeans, Indians) (Kuper, Watts and Davies,
1958) and 70% of whom live below the poverty datum line (Naidoo and Naidoo,
1956)?1) Why does the aesthetic aim feature so low in a commnity whose
forebears in India have been renowned from time immemorial for the splen~
dour of their art, thelr msic, their literature and their architecture?
How are the educational aims held by parents related to their social,
economic and educational levels? These are some of the fascinating prob-
lems that await the future researcher into the fundamental issues of Indian

educationz).

Another feature of the results was that a fair number of parents
availed themselves of the space provided in the questionnaire for their own

opinions. Hardly any new aims were proposed, that could not be classified

1) An earlier report (Burrows, 1952) described the situation in these
terms: Y,.... two~thirds of the Indian population have a very low
level of subsistence, and one=third is merely existing",

2) It is interesting to note that an attempt to ascertain the views of
AMfricans on education by means of a schedule (of which the educational
aspect formed only a small part) was carried out in 1954 by the Insti-
tute for Soclal Research, University of Natal, in the Baumannville
Location of Durban, The responges to the question, "“In what ways do
you think school education is good for your children?¥ were classified
into four categories = Mutilitarian®, ®liberal¥, “mixed¥, and "othor®
views, the percentages being 26,3, 23.2, 36,8 and 13,7, respectively,
A further question, "In what ways do you think school education is
bad for your children?" provoked merely surprise and bewilderment,
Unfortunately, because of differences in methods of collecting and
analysing the data, African and Indien opinions cannot be directly
compared, (Kumalo, 1955a; Kumalo, 1955b).



under those already suggested, yoh the obvious sincerity of the comments
suggest that educational matters are being given serious thought among
Indians, even bty the humble market~gerdener or factory worker, Only one

parent refused to co-operate,

Examples of parental comments are given below in the same form

in which they were originally returneds-

In Relation to Boys

To be able to contribute towards the creation of better under-
gtanding in this troubled world,

To develop a high standard of intellect and thereby be of ser-
vice to the commmity and the country.

To be taught Military Discipline so as to develop a Health Body
and be fit for his country's protection.

To be able to contribute towards the advancement of good fellow=-
ship, and to learn to improve those that are less fortunate,

To learn to read and write.

To think of service before self to uplift and to promote a better
standard of education and living amongst his commmnity,

Education is a fascinating aspect of human life, We parents
feel that a boy should be given that wonderful opportunity to
tap the ®fabulous treasures" of knowledge via education, per
medium the school,

Education is tho seed of one's morel, social, religion and econ=-
omie structure,

To develop into an integrate individual -~ a vital link in the
chain of humanity - to serve humanity.

To train boys so that they may guide the community in the future,
"Firstly to educate oneself wherehy one may be able to guide one's

1life properly and live with the other sections of the people in
harmony",

In Relation o Girls

To develop a standard of education enabling her to qualify for
independency in times of adversity or loss of Breadwinner,

By educating a girl we educate a commmnity,

To be taught Moral Education, Music, Self-defence, Sexual
Education,
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To equip herself with “literary® for efficient housewifery.
To awaken 'literate awarene:s’ In her locality.

To day of mordern deys if a uirl. is not sent to school for
education then is hard for her future life and married unless
she is not a very pretty looking onc,

To acquaint them with the welfare of other citizens so that
they could guide future generations,

To compete with men and net to be dominated by the opposito sex,

To give wisdom, knowledge, and understanding., To increase
thinking power and ability.

It is almost certain that Indian parents who struggle for
school places for their children year after year have something definite
in mind, that thoy expect of education, and that this “something® is above
and beyond mere sconomic or utilitarian considerations, There appears to
be a gignificant association between education and social reform, How-
aver, this first essay into the educational agpirations of Indians is sub-
mitted with great diffidence and must be regarded as a pilot effort.
Firgtly, the method of canvassing opinions was unsatisfactory., A depth
interview with parents (which would have been beyond the scope of the pre-
sent studies) would have been a sounder procedure than an impersonal
questionnaire carried from school to home and back by children, Goods
and Hatt (1952), for instance, have pointed out that a good interview can
probe far more decply than the best questionnaire, Further, since many
parents in the arca studied were known to be illiterate or semi-literate,
it is not known how rmeh distortion was introduced by the individuals who
did the interpreting and filling in of the questionnaires for them,
Thirdly, the respondents were certainly not a representative sample of
Natal, or even of Durban, Indians, for they were mainly from four census
tracts beyond the centre of the city and were the parents of boys (ranging
from standard two to standard six) who had never failed in their school

careers, Fourthly, 1t 1s possible for the various aims of education to



be exprossed in moro specific torms in order to remove or minimise "over-
lapping® among them, e.g., between "to bscome a good citizen" and “to de-
velop a good character", Nevertheless, in spite of thse and other short-
comings, this preliminary survey provides a useful background for a pro-
per understanding of the problems to be described later. It also indica-
tes that a full-scale empirical study of the question of educational mo-
tivation among Indisns at some future date is not only feasible but highly

promising.,

(F) DIFFICULTIES AND ADVANTAGES IN INDIAN EDUCATIONAL RESEARCH:

Research in Indian schools has its advantages as well as dis-
advantages, Among the drawbacks encountered during the present studies
was the absence of readily available records of the school histories of
pupils such as those furnished by cumulative record cards which are main-
tained in European and Coloured schools, While it was possible, albeit
laborious, to trace the progress of pupils who had remained in their
original schools through the bare information contained in admission re-
gisters, this was not always easy in the case ¢f children who had moved
from school to schcool, so that a large amount of time was expended in
checking the authenticity of the information offered by the pupils them-
selves, The time has arrived for the Natal Education Department to con-
sider seriously the introduction of the cummlative record card system in
Indian schools, A complete, up-to-date and easily available record of
the school history of each child will surely give tecachors a better under=

gtuading of the children they have to doal with,

4 second handicap was the difficulty of securing the correct
dates of birth of many of the children, In the present research, where
it was absolutely necessary that correct ages should be furnished,

neither clags nor admission registers nor birth certificates nor passes
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could be relied upon with full certainty., Each pupil, therefore, was
given a form on which one of his parents was requested to fill in the
gorrect date of birth even if this did not correspond with the date con-
tained in the birth certificate, pass, or school register, Discrepancies
between dates furnished on the forms and those appearing in school regis-
ters, which varied in range from a single day to as much as three years,
were investigated until finality was reached. In some cases, visits to
pupils' homes had to be made for the purposes, It is clear that a re-
searcher working in Indian schools should take the precaution of checking
the dates of birth given in registers if accuracy of children's ages 1s
important for the problem being studied, Where such care is not exer=-
cised, distortion of results is bound to occur to a greater or lesser

extent,

A third difficulty was the paucity or non-existence of suit-
ably standardised tests of intelligence, achievement, bilinguality and
socio=economic status for use with Indian subjects during the planning
stage of the researches. Up to 1954, not a single such instrument was
available. Since then Logue (1954, 1956) has done some pioneering work
to make good the deficiency but only the bare minimum has been achieved,
There 1s urgent need for the creation not only of a greater variety of
intelligence and attainment tests but also of instruments for the ohjec-

tive measurement of other aspects of Indian life,

One result of this lack of adequate tools for research was
that some time had to be gspent during the present investigations in cone
structing two new measuring ingtruments that could be administered to
groups, namely, a Scale for the measurement of degree of bilingualism and
a scale for the measurement of socio=-economic status through the responses
of the pupils themselves without the necessity of visiting their homes

once the scales had been perfected,
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The technique of scaling adopted in both cases was a variation
of that developed by Gutiman (1950). Guttmen's approach, greatly elaborated
and extended since it was first offered, possesses the double merit of or-
dering individuals meaningfully along a single dimension while at the same
time providing a test of unidimensionality for the items propogsed for the
scale (Riley, 1954). The construction of the bilingualism and socio=-
economic status scales are described in the body of this account, where
also, figures for thelr reliability, validity, and scalability are pre=-
sented, These two instruments constitute the first serious attempts at
accurate measurement by scalar techniques of bilinguality and socio-econo-

mic status among South African Indian school children,

Among the many advantages enjoyed by the writer during the
courgse of field work was, first and foremost, the ready co-operation of the -
principals and staffs., In the whole study, over 3,000 children belonging
to 36 schools in and around Durban were involved, Though the researcher
himgelf carried out the actual testing in schools, nearly all associated
work such as drawing up lists of names of pupils, securing correct dates
of birth, getting questionnaires filled in, administration of bilingualism
and socio~economic status scales, etc., was carried out by class teachers
themselves guided by written instructions provided by the writer. In the
merking of scripts also, and thsse numbered several thousands, schools
rendered invaluable assistance, particular the following: Clairwood Boys',
Clairwood High, Durban South, H,S. Done, Mobeni, St, Aidan's Government—
Added, St. Aidan's Platoon, and South Coast Madressae. Their co-operation
made it possible for every script to be marked twice within a relatively
short space of time, The writer records his warm thanks to these schools,
The use of punch~cards with a Powers-Samas Sorter and automatic caloulat-
ing machines greatly facilitated the task cf accurate analysis and tabula-
tion,
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A second advantage enjoyed by the researcher, which was no less
important than the first, was the complete co-operation of almost every
parent whose child participated in the studys Their goodwill was meni-
fested in a variety of ways such as sending their afternoon school children
to school in the morning as in Project I, answering questions of a personal
nature, willingly expressing their opinions on the aims of educatlon, ex-
tending hogpitality to the writer when he visited their homes, and so on.
There can be no doubt that, on the whole, Indian parents regard matters

educational with a high degres of respects
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AN INVESTIGATION INTO MENTAT, EFFICIENCY IN
AN INDIAN AFTERNOON SCHOOL

(A) INTRODUCTION:

As pointed out in the general introduction, this section des-
cribes an investigation into a problem that was brought into prominence
by the establishment of afternoon schools for Indian children in Natal
in recent times., In many centres one school building caters for two
groups of children under two different sets of teachers, one group re-
celving its schooling generally from 7,30 a.m, to 1 p.m, and the other
group generally from 1 p,m, to 5 pems This "platoon" system came into
being in order to meet the tremendous demand for school accommodation by
Indian children without the necessity of having to erect new school
builldings., While these schools did alleviate the problem of insufficient
school buildings to an appreciable extent, their establishment gave rise
to other problems (Gangaa, 19403 Director of Education (Natal), 1952;

Natel Indian Teachers' Soclety, 1954; Bechoo and Lalla, 1955) o

One of these concerned the question of whether afternoon
schooling was as effective as schooling during the morning from the point
of view of the intellectual efficiency of the children taught, The com-
nonsense view would be that, after a night's rest, children in morning
schools would respond to tuition much more favourably than children in
afternoon schools, who came to school at midday or thercabouts after
having dissipated their morning freslness in activities of various kinds

in and around the home,

Even in “normal" schools, afternoon sessions have not been
popular with many educationalists, Rusk (1919) says: “The majority of
writers ..... meintain that there is a considerable increase in fatigue

in the afternoon, and that the afternoon session 1s physically hermful
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and educationally valueless®s He goes on to suggest that for schools
under Government control in Britain, afternoon sessions for infants

should be abandoned; for junior pupils, afternoon sessions should be
shortenad; and that Wednesdeys and Thursdays should be declared half-

holidays with a Saturdsy morning session substituted.

The problem of mentel efficlency in the afternoon is thus an
important onee For if it is true that teaching in the afternoon is waste-
ful and ineffective as compared to teaching in the morning for no other
reason than that children are lethargic in the afternoon, it would con-
stitute a serious argument not only against the practice of giving pupils
intellectual work in the afternoons in “normal® schools, but more parti-
cularly against the present policy of creating and maintaining purely
afternoon schools for Indian children on part of the Natal Education

Department,

The investigation to be described was an experimental attempt
to ascertain whether the morning hours were conducive to more efficiont
intellectual work on the part of children than the afternoon hours. The
study had, therefore, a very strong practical implication for educational

policy.

(B) ACKNOWLEDGMENTS:

e
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afternoon schools; to Mr, D,P, Nundoo, Prineipal of the St, Aidan's Boys!
Platoon Schocl, for allowing his pupils to be used for the experiment;
to Mre B4Bs Maharajh, the then Acting-Principal of the school, for his
active participation in the experiment sach day; to Mre K.R. Nair, Prin-
cipal of the St. Aidan's Government-Aided Indian Boys' (Morning) School,

for invaluable assistance in organisational matters; and to Dr, G.D
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Logus, for making his Non-Verbal Intelligence Test available to the
experimenter,

(c) THE PROELEM:

m—

In the past, a good deal of attention has been given by educ~
ationalists to the daily sequence of subjects on the class time-table.
Text-book writers on msthods of teaching and principles of education have
often urged that subjects believed to require the groatest amount of men-
tal effort should be taken during the morning when children are fresh and
those believed to require lesser intellectual effort should be taken to-
wards the end of the school day when pupils are jaded through the work
of the morning (Rusk, 1919; Raymont, 1941; Sturt and Oakden, 1948; "The
Method Teachers", 1951), Tius it has been the genoral procedure in pri-
mary schools to have the "harder" subjects such as arithmetic, reading,
and grammar in the morning and the "“easier® subjects such as art, poetry,

and handwerk in the afternoon,

This view is also endorsed by McRae (1934). He quotes Averill
as saying that there are diurnal variations in the mental efficiency of

children, illustrated (by Averill) as follows:=

(EI]GI'g,YLGVGl) LU LU N B B ]
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"Diagrem showing the probable rise and fall of available energy during a
school day"

The diagram is explained by Averill tlms: "The morning hours

are probably somewhat better than the afternoon hours, more energy being

available in the former than in the latter period., It appears also to be

the case that capacity to work rises to its highest point around the
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middle of the scssion, i.c., about ten-thirty in the morning, and again
about threa in the afternocn, It is probably lowest at the beginning of
the session (i.e, at nine and at two o'clock), As compared with the high
point in the forenoon scssion there is reason to believe that the high
point of the afternoon session is apparently lower. Energy for work, in
other words, follows a parallel course in both sessions (starting low and
inercasing up to the middle point), but is on a distinetly lower plane

in the afterncon®,

"The corollaries connected with time-table formation are ob-
vious, A warming-up period is necessary at the beginning of each session;
the most difficult subjects, for example, mathematics and grammar, should
appear when energy 1s mogt abundant; and towards the end of each session,

less strenuous activities should occupy the child",

Nearly all writers who take this view have in mind the "nor-
nal® school that begins in the morning and closes in the afternoon, The
setting up of afternoon schools has created a novel situation and caused
a groat deal of uncertainty in respect of the traditional ideas as to
which subjects should be taught when, What is happening now when some
schools begin after midday end close in the early evening? Children in
such gchools work at their sums at 1 o'clock or thercabouts in the after-
noon after spending the morning hours engaged in work and play at home
ingtead of at 8 o'clock or therecabouts in the morning, Docs it make any

difference in pupil response? This was the crux of the problem undertaken.

The problem was selected for research as a result of a preli-
minary study of opinions among teachers who had had experience of teach-

ing in afternoon schools, Questionnairesl) were sent out to a number of

1) See Annexurc, pp, 99=-100,



teachers, mainly in Durban and Districts, having such experdence, They

were asked if they had encountered any special difficulties in the teach-
ing of children in afternoon schools, which did not apply to the teaching
of pupils in "normal® schools, and if so, to name not more than three of

the most serious of them,

One hundred and ninety-five teachers, including many princi-
pals of long experience, responded. Of these, 138 had had experience of
teaching in both morning and afternoon schools, 55 had teught only in
afternoon schools while 2 did not state the nature of their expericnce,
173 of the 195 teachers (83,7%4) maintained that teaching in afternoon
schools was characterised by special drewbacks which did not apply to
teaching in morning schools, while 22 (11.3%) mentioned that they en-
countered no particular handicap. Table I (page 9) indicates the nature

of the difficulties mentioned and their frequencies,

It will be secen that the most frequently mentioned difficulty
was that children came to the afternoon school tired out through the act=-
ivities of the morning and, therefore, did not respond to tuition as well
as children in morning schools, who came to school fresh and alert,
Gangaa (1940) and Bechoo and Lalla (1955) make the same point in their
memoranda presented to the Natal Education Department, The following ex-
cerpts from three questionnaires give a fair description of the views

held in respect of this particuler difficulty:=-

One teacher wrote: “The children are tired physically, and
as a result are unable to concentrate on their school worke It tokes a
long time to tone them to do work., The morning children are physically

fit and not tired,

"Many children go to vernacular classes in the morning and

when these children ecome to the English school in the afternoon » they are

mentally tired,
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TAELE I

NATURE AND FREQUENCY OF DIFFTCULTIES QOF TEACHING IN AFTERNQOON SCHOOLS

MENTTONED BY 173 ASSISTANT TEACHERS, VICE~PRINCIPALS, AND PRINCTPALS,

Number__of

. Teachers  Percent-
Nature of Difficult nentioning age
Difficulty
1. Children come to school tired out mentally 150 86,7
and physically.
2+ Restricted hours of afternocon school not 85 APl
enough for completion of syllabuscs,
3. Heavy traffic during late afternoon a hazard 29 16,8
to children returning home,
Le Parentg of afternoon school children suffer 25 14.5
additionsl financial obligations compared to
parents of morning school children,
5. Inadequate salaries of most afternoon school 23 13.3
teachers, unsatisfactory conditions of work,
and related difficulties,
6. Children inattentive because of interruption 22 12,7
of their morning play, having to watech morning
school at games, thoughts of home in the late
afternoon, anxicty.
7« Children return home when darkness has set in, 21 32,1
8, Wide age range in classes, 17 9.8
9« Afternoon school considered “infericr® by its 17 2.8
own pupils, by general public, and by morning
school staffs and pupils,
10, Teachers made tired by long hours of work, 15 8,7
11, No time and facilities for pupils to engage 13 Te5
in extra-rmral activitles such as gports.,
12, Afternoon school teachers have lower academiec 11 A
and professional qualifications than morning
school teachers,
13, Enforced open-air classes, lack of shelter. 9 TR
14, No physical training for children, or physical 9 52
training at "wrong" time (after lunch),
15, Miscellanecus: unsuitable furniture; children 41 23.7

come in clothes soiled by morning play; chil-
dren feel hungry by time school closes; prin-
cipals compelled to take classes instead of
belng left to supervise teachers; classrooms
not swapt and aired after closure of morning
schools children have no time for homework;
discipline poorer = bad habits developed by
children during free morning hours; inadequate
educational equipment, e.g. lack of school
libraries, etc., otec,
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B"After a heavy lunch the children become sluggish and lazy.,

They are indifferent to work, Their energy, it scems, has been sapped“.

Another teacher wrote: "The school begins at about midday -
the begimming of the drowsy period of the day. Children are far from
fresh and arc both physically and mentally tired, This is particularly
go during summer, Imagine doing arithmetic between 1 pems and 2 pem.s on

a typical surmer's day"l

A third teacher wrote: "Attention to work is not as good as
that shown during the morning session. Much of their energy is wasted
during the morning and children are inclined to be restless and sleepy

during the afternoon".

UChildren do not show much interest in their work., Both the
teacher and the pupils feel too tired to give of their best in the after-
noon school, From the experience gained in the morning and afternoon
schools I can safely say that the standard of work in the morning is mch

gupcerior to that of the afternoon school",

To supplement the opinions of teachers, it was decided to as-
certain the attitudes of afternoon pupils themselves towards the after-
noon gchools A brief questionnaire was given to the 144 children who
were finally used in the study to be described, after the conclusion of
the experiment, Table II (page 44) indicates the questions asked and the

children's responses to them,

It will be noted that the chief difficulty mentioned by teach-
ers, namely, that of having to teach tired pupils, is underlined by the
pupils themselves, nearly half of them believing that they can do better

work at school in the morning hours when they are fresh,
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TABLE TT

TYPE OF SCHOCL PREFERRED BY AFTERNOON SCHOQL CH

TI.DREN

Quostion: If there were room for you in a morning school and in an after~
noon school, which school would you like to attend? Underline
ONE of the following: Morning School  Afternoon School Not
Particular,
Kind_of School Chosen Number of Pupils Percaentage
Morning School 132 91,7
Afternoon School 10 6.9
Not Particular 2 1.4
Totals 144 100,0

REASONS FOR _TYPE OF SCHOCL PREFERRED BY AFTERNOON SCHOOL CHILDREN
Question: If you have chosen "Morning School" or “Afternoon School", give

a reason (or reasons) why you like that kind of school,

If you

have underlined "Not Particular", you must not answer this

question,

Reasons glven by 132 Children for Preferring Morning

Number of Percent-—

School Pupils age
(a) Fresh in the morning and can do better work, 62 4740
(b) Will have the afternoon free for play, the
cinema, etc, 21 15.9
(¢) Will finish school early, (Nothing more speci- 19 VAW A
fied, but probably (b) was meant).
(d) "Like the morning" or “like morning school, 13 9.8
(Nothing further specified).
(e) No fees to pay. 11 8,3
(f) Better education given in the morning school. 11 8,3
(g) Miscellaneous., 22 16.7
Reasons given by 10 Children for Preferring Afternoon Number of Percent—
School Pupils age
(a) Can do "other work" in the morning, e.g. market- 6 60,0
ing, or going to the mosque (vernacular classes).
(b) Too cold to wake up in the morning, 1 10,0
(¢) "Same things" learned in the afterncon as in ;| 10,0
the merning school,
(d) "Like the afternocon®, (Wothing more specified). 1 10,0
(e) "Have all kinds of tests in the afternoon school", 1 10,0

Obvious reference to the present research which
was confined only to the afternoon schooll).
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In order to gain some idea of the kind of activities in which
afternoon school children indulged during the morning, which, it was be-
lieved, reduced their intellectual efficiency in the afternoon, the pupils
used in this study were asked to list all that they had done during the
morning of the day on which they wrote their preliminary intelligence

test.s The followlng activities were listed:-

TARLE ITI

MORNING ACTIVITIES OF 144 AFTERNOON SCHOOL CHILDREN

Number of Percent-

Nature of Activity Pupils men— 8ce
tioning it
(a) Going on errands for parents: shopping, mar— 132 917

keting, taking little hrother to morning
school, etec,

(b) Active play: ball, cycling, marbles, cricket, 96 6647
celimbing trees, etec.

(¢) Domestic chores within the home: washing, 82 5649
sweeping, ironing, baby-sitting, making the
fire, polishing floors, chopping wood, felch=-
ing water, etc,

30.6

K

(d) School work (homework).

(e) Domestic work outside the home: mowing, water— 30 20,8
ing, weeding, washing car, carpentry, odd re-
pairs, cleaning fish pond, sweeping yard,
washing the dog, cutting the hedge, ectc.

(f) Attendance at vernacular school. 2% 18,8

(g) Sedentary amusement: reading novels, roading 2 15,3
newspapers, listening to the wilreless, siiting
down in tea-rooms and barber shops, watiching
fights, watching builders at work, chatting, etc.

(h) Activities on behalf of self: going to the 17 11,8
library, having a bath, plucking fruit, feeding
pets, going to the barber's, going to the tuck
ghop, etc,

(1) Active assistance to others: pushing cars, 13 9,0
polishing cars, pushing wheel-barmcws for shop=
keepers, helping with deliveries, assisiing in
shops, etc,

(j) Visiting relatives, 1 7.6

(k) Miscellaneous. 8 546



Some of the activities listed above ara largely "physical,
others largely "mental” in natuwe. It was bolieved by the great majority
of teachers that both types of activities, indulged in from dawn to mid-
day, reduced the efficiency of children for intellectual work in the

afternoon, Many of the children themselves held the same view,

The problem of reduced mental efficiency on the part of after-
noon school children appeared, then, to be the most important teaching
difficulty from the point of view of teachers and the most important
learning difficulty from the point of view of pupils. This was the prob-

lenm selected for study.

Stated in operational terms that would permit experimentation,
the following lLypothesis was formulated: Children come to the afternoon
school tired as a result of various activities of a physical and mental
gsort undertaken during the morning. They do not, therefore, attain the
game heights of intellectual effilciency as they would have done if they
had come to school in the morning., This was the hypothesis to be tested

experimentally,

(D) REVIEY OF FRFVIOUS STUDIES:

(a) The Nature of Fatieues

The expresgions "fatigusc®, "menially fatigued", “physically
fatigued®, and Yboth mentally and phjeicaliy fatigued" or thelr synonyms
were used freely by teachers to describe the condition of afternoon

school children,

The field of fatigue has interes’ocd oxperimentalists from
early times, But, as Woodworth and Schlozbers (1955) point out, “fatigue"
is an extremely broad term, with half a dozen different meanings. As in
the case of "intelligence", "ingtinet", and "omotion", uncritical accopt-

ance of the term "fatigue" by investigators has caused a great deal of
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confusion in technical literaturc on the subject, As far back as 1917,
Dodge wrote: VYe.... fow psychologieal subjects have so widely interested
investigators in the allied sciences (as fatigue)., Fow seem to have at
once such far-reaching bearings on psychological theory and the conduct
of human affairs, Few present such a bewildering literature, with such
an array of apparently mutually contradictory experimental results. None
is more confused with an equal pressure for practical working rules",
Indeed, many writers have suggested that the term ¥fatigue" should be ex-
cluded from precise scientific discussion in favour of more specific con=-

cepts (Ellis and Shipe, 1903; Museio, 1921; Watson, 1924; Moore, 1942).

One psychological dictionary (Drever, 1952) defines "fatigue"
as follows: "Diminished productivity, efficiency, or ability to carry on
work, because of previous expenditure of energy in doing work; on the sub-
jective side the complex of sensations and feelings, and the increased
difficulty of carrying on, experienced after a prolonged spell of work;
mist be distinguished from 'boredom!, which may be described as a sub=-
Jectlve feeling of fatigue, due to monotony or lack of interest, rather
than the expenditure of ecnergy. Fatiguc may be mental, muscular, sensory,

or nervous',

The definition given above is a falr statement of some of the
older usages of the term "fatigue", At the same time, it gives some in-
dication of how and why confusion has arisen over the concept, The dofi=-
nition makes three points, all of which have been questioned in recont
times. Firstly, it indicates that the term has been used to denote threa
different conditions, namely, decrease in work output, nouromuscular in-
efficlency, and a campléx of subjective expericnces, Secondly, a dis-
tinction is made botween different kinds of fatigue. Finally, a part-
icular theory of fatigue is implied in the use of the phrase “expenditure
of energy, namely, the mechanical, energistic theory of fatigue, Each of

these points will be dealt with in turn below,



A moro reaent dictionary of psychological and psychoanalytic
toerms (English and English, 1953) deals with the concept of fatigue in a
more acceptable way than dees Droverts, It montlons four wayd in which
the term hag baon uwndersbtood in the past and concludes with a critical
comment that supports the points made above, thwes “Igtimes (noun).
1, (popular usage) diminished abili%y to do work, either physical or
mental, as a congsequence of previous and recent worke. = Synonymous with
work decrement (preferred, gince it does not imply a eingle cause for
the loss). 2, impairment of function of gense organ, nerve, or mscle
due to contimued recent stimulation and activity., = Synonymous with

physiological exhaustion (preferred); ..... 3. woariness, a specific

bodily feeling, Lo the desire to quit performing a function after

prolonged application to it, The four meanings are often confounded".

Bartley and Chute (1947), after meking a systematic examina-
tion of previous work in the field, have made a gerious aitempt to ro-
formilate the concept of fatigue as well as concephs allled to it. They
point out that "fatigue" hag meant different things to different branches
of science, For the physiologist, fatigus was something pertaining to
miscle and nerve activity, the classic example being the study of the be-
haviour of nerve-muscle preparationsl) under electrical stimlation, For
the biochemist also, fabtiguc pertained to the tissues but hore the em-
phasis was on how much work a muscle may do, how ruich fuel (glycogen) it
roquired to do it, and what waste producis wero formed in the process.
Fatigus, for the psychologist, pertained sometimes to performance measured
in terms of work output while sometimes it was regarded as a subjective
matter. For the physician, especially for the psychiatrist, fatigue was

usually seon ag gubjective although its basis wag often sought in physi-

1) A Ynerve-mscle preparation” is a mscle and atbached motor nerve dig-
g8ected out of the hind leg of a frog, and kept moist in saline solutbion.
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ology. And in recent times the term has been applied even to inanimate

objects and one encounters terms such as "metal fatigue".

A vast amount of research has been carried out in the various
scientific fields under the title “fatigue", but in view of the differaent
interpretations given to the concept a large amount of confusion has re-
sulteds In 21l these investigations there have been three areas of inte-
rest, namely, subjective feelings of tiredness, etc., decrement in per-
formance, and modifications in the physiological state of the organism,
M1 three conditions have usually been loosely labelled as "fatigue",
with the subjective phenomena receiving the least attention because they
could not be treated in a simple, quantitative fashion, and because of
their frequent lack of correspondence with so-called objective manifest-
ations. Sometimes, the adjectives "subjective" (or "psychological"),
Yobjective", and “physiological® have been appended to the term "fatigue"
to differentiate the three categories, subjective experience, diminution
in work output, and modifications in body physiology (Collins and Drever,

1933; Bills, 1934; Gray, 19525 Osgood, 1953).

The exposition of Bartley and Chute recognises these three con-

ditions as being separable and not necessarily correlated.

Starting from known experience, they limit the term “fatigue"
to refer only to "the experiential pattorn arising in a conflict situation
in which the general alignment of the individual may be described as aver—
slon, This particular pattern involves feelings of limpness and bodily
discomfort which, besides being undesirable in themselves, are frequently
taken as tokens of inadequacy for activity. The subjective constituents
of this fatigue pattorn are not to be taken as epiphencmena, or as symp-

toms of fatigue, but as fatigue i1tself",



Fatigue is described by the terms aversion, lassitude, weari-
ness, impotence, and inability, Boredom or ennui may form part of the
fatigue picture and are described by the torms dissatisfaction, satiety,

disinterest and irksomenesg,

The term "impairment" is reserved for physiological change in
tissue Ywhich reduces its ability to participate in the larger aspects of
organic functioning, Impairment is ldentifiable only through the methods
of physiology and biochemigtry, Reduction in the ability of the organism
as a whole to perform is no criterion for the prescnce of impairment",
Unlike fatigue, impairment is never directly experienced. Bartley and
Chute claim that no clecar-cut distinction between fatigue and impairment

had ever been madec and consistently maintained befores

Performance is designated as "work output" and this Yincludes
all overt activity that is measured either in the laboratory or in indus-
try"s In the intact organism, output is no measure of fatigue or impair-
ment. Output may only be so used when such systems as nerve-muscle pro=

parations are being used,

According to Bartley and Chute, therefore, the three factors
- fatigue, impairment, and work output are semi=independent variables
(Seashore, 1951), TFatigue (feeling of tiredness, ete.) may arisc either
in conjunction with impairment of the tissues during cxereise or it may
appear in the absence of any physical activity eimply through mental con-
flict. Similarly, impairment mey be present without the experience of
fatiguo as in the case of a keen athlete during a sporting ovent. In the
same way, work output may decrcase as a result of either fatipue or ime
peirment, or for still other reasons., With adequate motivation, impair—
ment of the tissues may result in neither feelings of fatigue nor reduced
work output. Knight and Rermors (1923) have shown, for instance, that in-

tonso desire to make a college fraternity has kept men at a high degroe



of mental efficiency in spite of only one or two hours of sleep for five
nights with severe physical exertion each day. They did twice as well on
addition tests as other college students taking the test under ordinary
classroom conditions with no strong incentive. In other words, there 1s
no one-to—one correlation between fatigue, impairment, and work output

(Bartley, 1950).

The concepts of fatigue and impairment developed by Bartley
and Clmte are most useful in experimentation, Whereas, previously,
fatigue, impairment, and work output were hopelessly confused, giving
rise to contradictory results in the laboratory, the formulations of
Bartley and Chute help to throw light on phenomena not satisfactorily
accounted for before, In an experiment by Poffenberger (1928), for in-
stance, decrease in output was studied in four tasks, namely, addition,
gentence completion, intelligence tests, and judging of compositions over
a 53=hour period, Subjective reports were taken from the 13 subjects
every 20 minutes, ranging from Yextremely good' to Pextremely tired",
The curves show that feeling tone declined contimuously from the begin-
ning in all tasks, whereas output remained the same in two, fell in one
and actuelly rose in the other, The results were in line with the find-
ings of Thorndike (1917) that the "curve of satisfyingness® is not iden-

tical with the Yeurve of work",

In another study, reports of feglinga were sccured from sub-
Jects engaged in the addition of six-place numbers on six different
scales of "bored-interestad", Yrelaxed~strained®, "irritatod-pleased”,
"poppy~fatigued", "sleepy-wide-awake", and "abtentivo-inattentive"
(Bamarck, 1939)., The curves for these variables duplicated each other

almogt exactly, and all took the same downward curve,

In explaining discrepancies between subjective reports and

work output, Poffenberger and his group hold that in these cases output
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is only maintained at the cost of greater effort and expenditure of energy
in doing the same amount of work (compensatmon). However, no one has yet
demonstrated that increased energy consumption actually occurs (Woodworth
and Schlosberg, 1955), From the point of view of Bartley and Chute, on
the other hand, that fatigue and work ouput are semi-independent factors,

the divergence of Poffenberger's curves would not constitute a puzzle.

For long fatipgue was regarded as being essentially a somatic
problem, and evidence of it was sought through physiological and biochem—
ical procedures, In recent times, however, the early assumptions with re-
gard to the physiological concomitants of both Ymuscular' and "mental
fatigue have given way to uncertainty and doubte Fryer (1950) summarises
the pregent position tlmg: "Fatipue was defined early by physiologists as
a chomical condition resulting from accumilated waste products or toxins,
Thig theory was based on experiments showing that during work nerve fibres
give off carbon dioxide and heat. Nissl substance of nerve cells is ab-
gorbed, there is a reduction of glycogen of muscle fihres, and increases
of carbon dioxlde and lactic acid take place in muscles. The theory, how=
ever, was discounted by such other evidence as the selection of lactic

acid as fuel, in preference to dextrose, by the heart miscle,

"Comparing tho metabolism of the body as a whole during rest
and mental work, the Bonedicts and Carpenter (1909, 1930) found slight in-
creages in heart and breathing rates, in the elimination of water vapour,
carbon dioxide, and heat, and in the absorption of oxygen, Similar meta-
bolic changes have been reported by various investigators. ¢.... The only
undisputed physiological correlate of all work, either physical or mental,
is an increase in heart rate. Benediet and Benedict (1930) computed the
extra caloric demands of one hour of intensive mental work as being met
by one oyster cracker or one-half of a salted peanutl Nothing that has
been measured in blood, urine, sweat, temperature, ecireculation, or respira-

tion changes significantly between rest and work",
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Fryer concludes: "Physiological investigations ..... have con=
tributed little positive kmowledge to our understanding of fatigue e....
T+ would seem that most work could be performed indefinitely as far as any
accompanying changes in metabolic processes are concerned. The hope of a
physiological index of fatigue has not been realised. Such evidences of
fatigue as inaccuracies and blockings (Bills, 1931) occurring in skilled
processes appear to be due to anxiety and tension, toward which the study
of fatigue has now turned. Fatigue is essentially a psychologicel and an

adjustment or morale problem*,

This conclusion is strikingly close to the personalistic stand-

point of Bartley and Chute with regard to the genesis of fatigue.

(b) Kinds of Fatigue:

In the past, it has been the practice to distinguish between
different kinds of fatigue such as "mental fatigue", "muscular fatigue",
“sensory fatigue", “nervous fatigue", "combat fatigue%, operational fati-
gue", “convoy fatigue", ote, The distinction between physical (muscular)
fatigue which arises from activities such as sawing wood and psychological
(mental) fatigue which arises, say, during oramming for an examination, is
the most commonly cencountered in paychological and educational literature

(ceges Fox, 1925; Colvin, 1927; McRac, 19343 Hughes and Hughes, 1948),

The basic study of muscular fatigue is the study of the nerve-
migcle preparation under electrical stimulation. Although a good deal of
knowledge has accrued from this line of research, not all the processes of
miscular contraction have yet been clearly understood even in such a simple

setting (Woodworth and Schlosberg, 1955),

In the intact organism, the problem becomcs far more complex,
The nearest approach to the study of the nerve-muscle preparation is the

study of the functioning of a single member. Thus, in one form of the
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ergograph, the middle finger is made to lift a weight repeatedly and the
movements are recorded in the form of strokes (ergogram). It has been found
that all ergograms start out with strong strokes and end up with weak ones
or failure to 1ift the weight at all. In between, however, there are all
sorts of variations that are dependent upon the rate and type of work re-
quired by the ergograph, the instructions given, incentives, and the per-
sonality of the subjocts., No worthwhile general laws have resulted from
ergographic studies and the method has been more or less discarded in ro=-

cent years (Woodworth and Schlosberg, 1955).

At the opposite extreme to muscular work is mental work, How-
ever, the general view now geems to be that there is no such thing as pure
mental work; some muscles are involved in the thinking process (Bartley
and Chute, 1947; Woodworth and Schlosberg, 1955), Where the intact organ-
iam is concerned, no clear line can be drawn between physical and mental
work, Bills (1948) states explicitly: "Earliecr attempts to distinguish
between physical or muscular work, on the one hand, and mental work, on
the other, have been given up because of ample demonstration that no such
clear dichotomy exists. For, on the one hand, there is no purely mscular
work which 1s free from the control of the central nervous system with its
congcious voluntary component; and, on the other hand, there is no purcly
mental work carried on in complete independence of motor sets, reinforcing

tengions, or small muscle activities",

Sinece no clear distinction can be made between physical work and
mental work, it follows that the concepts of Ymuscular fatigue" and “mental
fatigue" also become invalid, This is the view of most writers to-day
(Pintner, 1931; Gollins and Drever, 1933; Griffith, 1935; Trow, 1937;
Griffith, 1939; Sandiford, 1941; Bartley and Chute, 1947).

Collins and Drever (1933) write: MIf, by mental fatigue, we mean

the expenditure of energy and accurmlation of poisonous substance in the



- 55 =

central nervous system, and by muscular fatigue, the expenditure of energy
and accumlation of poiscnous substances in the mscles, then it seems im-
possible to have mental fatigue which does not involve mscular fatlgue,

or mscular fatigue which does not involve mental, for all muscular activity
involves the nervous centres, and all mental activity causes soms contracw

tion or tension in various groups of body mscles®,

Bartley and Chute (1947) regard not only the distinetion between
"miscular® and "mental" fatigue as invalid but also all other distinctions
between different kinds of fatigue, They state: ¥Since fatigue 1s expe—
riential, and since 'experilential' and 'mental! are common synonyms, all
fatigue is mental and the term no longer differentiates between kinde of
fatigue", They believe that although occasions for the production of fati-
gue are many and varied, fatigue produced in one situation has an essential
gimilarity with fatigue present in any other, that is to say, the fatigue
(in their restricted sense) which arises during muscular activity is essen-
tially similar to the fatigue which occurs in the course of mental activity,
"Clagsification in terms of part function®, they say, "not only denies the
unity of the organism, but also throws little if any light on the nature of

fatigue®,

(¢) Theories of Fatigue:

Thorndike (1914) has described two groups of theories ofton ade—
vanced to account for "mental fatigus", in the sense of temporary diminu-
tion of mental efficiency., The first he calls "mechanical" theories, These
regard mental work as being similar to the work of an engine, Just as an
engine in functioning depletes its store of fuel reserves, so mental work
1s belleved to use up a stors of mental energy, the store being replenished
during rest,

The second group, called "biological" or "response" theories,
rogard mental work as the actlion of certain situation-response becnds,
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assuming tendencies unfavourable to their action to be produced as work is

done and to die out during rest.

UAccording to the Mechanical theories", says Thorndike, "fatigue
is intringic or direct and negative or gubtracting, in the sense that an
activity in and of itself weakens its own efficiency by being exercised
without rest, as a reservoir by discharging water lowers its pressure. Ac-
cording to the Biological theories, fatigue 18 ¢.... extringic or indirect
and pogitive or gdditive, in the sense that an activity, by being exercised
without rest, produces certain by-products, or releases certain forces, ex-

ternal to it, which check it",

The ordinary layman probably harbours some kind of mechanical
theory to explain diminishing efficiency on a task contimued without rest.
In their descriptions of tired afternoon school children, many teachers used
the expressions “their energics are sapped", or "they expend all their ener-
glcg", or words to that effect, indicating that they, too, hold some type
of mechanical theory. Ore of the dictlonary meanings given alove, in using the
phrase “previous expenditure of energy in doing work", also seems to pre-

suppose some such theory.

Thorndike, however, finds several objections against such theo-
ries. The first is that curves of work are irregular and not even as, say,
the curve for the pressure from a reservoir from which water runs out faster
than i1t runs in, To explain the irregularity by calling in subsidiary fac-
tors such as incitement, warming-up, and the like, is simply to admit that
mere loss of energy is not a sufficlent cause of changes in work output,
Allied to this 1s the fact that the mochanical theories have no important
place for the factors of interest and repugnance which play so large a part
in determining the amount of work done. Their place is monopolised by rest
and work, respectively, Finally, recent investigations have shown that

very little energy 1s expended during mental work,



Thorndike favours the biological or response theories, He says
that an animal tends to repcat a connection when repeating it brings a
satisfying state of affairs, and may be expected to discontinue it when re-
peating 1t amoys him (of., his Law of Bffect in Learning Theory). It is
more likely that an animal discontinues or decreases mental work because
contimuing it annoys him rather than because its reserves of energy have
run low, The more promising theory, he says, will be one that explaing why

contimied mental work ultimately becomes less satisfying.

Thorndike believes that this is what the biological theories try
to do. Work without rest, they maintain, becomes less satisfying (1) by
losing the mest of novelty, (2) by producing ennui, a certain intellectual
nausea, sensory pains and even headache, and (3) by imposing certain depri-

vations, c.g., from physical exercise, social intercourse, or sleep.

Bartley and Chute (1947) also reject the energistic conception
of fatigue and account for it in terms of conflict within the individual
organism, They say that the common practice of comparing men and machines
has perpetuated the energy idea of fatigue. Energy is certainly involved,
but the erucial determinant is organisation, Conflicts, defined as disrup-
tions in the organisation of the individual, are constantly developing with-
in the organism, Many of them find resolution in appropriate action, otheors
are inadequately resolved, and still others fall to find resolution at all,
Pervasive bodily discomfort is one of the most common outcomes of unresolved
conflict, As this sets in, the individual becomes increasingly eaware that
his present behaviour should be changed. When relief of bodily discomfort
is prevented and action is frustrated, fatigue usually developse. Fatigue,
therefore, pertains to the individual as a wholes It is a personal matter
and is consistent with the individual's ideals, goals, stce It 1s an out-

come of conflict, an expression of frustration,



It is clear that such a view of fatigue 1s closely related to
psychoanalytic theory with its concepts of frustration, conflict, and
anxiety., It represents, therefore, an advance over beth the nalve, mech-
anical, energistic theories and the somewhat superficial biological or
rogponse theories. According to it, there would be no essential differ-
ence between the early morning fatigue of the neurasthenic and the fatigue
arising in work situations. It is certainly a far cry from one's everyday

notions of fatipgue to the psychoanalytic orientations of Bartley and Chutc.

(d) Work Output:

The review of literature thus far makes it clear that the trad-
itional views on fatigue are undergoing revision, It has been suggested
that the most recent methodological advance has been the distinction be-
tween fatigue and impairment. What of the allied concept of output or work

efficiency?

Although, as pointed out above, no clear distinction can be
drawn between physical and mental work, we may, for purposes of exposition,
follow Collins and Drever (1933) and regard work as being prodominantly
physical or predominantly mental, According to this view, physical work
and mental work become points at oppositc ends of a continuous.scala, the
extremeties of which, labelled Ypurely physical work¥ and “purcly mental
work! may be regarded as merely hypothetical, An example of physical work
would be “muscular® work with the ergograph or dynamomoter; and examplc of

mental work would be “mental" multiplication of pairs of numbers,

Collins and Drever (1933) say that efficlency in both kinds of
work proceeds along similar lines, They follow Ebbinghaus and Kraepelin
in distinguishing a mumber of phases in the work curve, There is an ini-
tial spurt (Antrieb) reflecting the zeal and enthusiasm of the subject as
he begins the task and an end spurt (Schlussantrieb) when the individual,



bocoming aware that he 1s nearing the end of the task, makes an additional
effort and output is increased. In between, the curve shows a warming-up
poriod (Anregung), a familiarisation or adaptation phase (Gewdhmumng), and
spurts after "fatigue" and disturbance (Ermudfingsentrieb and Stbrings-

antrieb).

Work curves have received particular attention in industrial
psychology, and for a long time the existence of definite phases in the
curve of efficiency as well as the existence of diurnal variations as be-
tweon morning and afternoon work have been taken for granted., However,
Rothlisborger and William (1939) who conducted elaborate experiments at the
Hawthorne Plant of the Western Electric Company found that a flat constant
work period was characteristic of the daily work process, The work of
Rothe (1946, 1947, and 1951) also throws doubt on the existence of any
typical curve of cfficiency that will be true for all situations; rather,
it brings out the importance of taking into consideration individual dif-
ferences among workers and the effectiveness of financial incentives,
Milton (1952), revicwing the literature on the subjoct, regards the daily

work curve as a “"myth",

In respact of predominantly mental work also, Thorndike (1914),
after subjecting all the published data up to 1913 to a searching analysis,
found no convineing evidence to support a theory of stages in the curve of
work nor did he find any consistent evidence of real differences between
carly and late work, He says: "The most important fact about the curve of
efficiency of a function under two hours or less continuous maximal exer-—
cise 1s that it is, when freed from daily eccentricities, so ncar a gtraight
line and so near a horizontal line, The work grows much less satisfying or
much more unbearable, but not mmch less effective, The commonest instinct-
ive response to the intolerability of mental work is to stop it altogether.
When, as under the conditions of the oxperiments, this response is not al-

lowed, habit leads us to continue work at our standard of speed and accuracy"



It seems, therefore, that severel hours of centirmuous mental work
with maximum effort causes a negligible decline in the amount and quality
of work done., OCattell (1941) underlines this view and suggests that the
concept of purpose should not be ignored, He says: VAttempts to make com-
prehengive laws of a mechanical kind about the work curve itself has proved
abortive, In work and fatigue, as in learning, we must invoke in the end
the concept of purpose, There is no fatigue as long as a purpose itself 1s

not fatigued®,

Carmichacl (1951) also makes the point that in all studies of
Ufatigue® the question of incentives should be regarded as one of the crucial
factors, Husband (1947) hrings out the important role of motivation by a
homely example. Ho says: “Fatigue follows prolonged exertion and requires
regt, preferably sleep, Its effocts upon motivation is negative; the more
tired a person is the less he desires to do anything, But fatigue itself
is in turn partially dependent upon motivation, Boring tasks tire one much
more quickly than intercsting activities. Wo may play tennis for hours, but
a half hour gpent in weeding the garden leaves us exhausfedﬂ. Most previous
gtudies make only indirect roferences to the problem of motivation, or none
at all,
(e) The Meagurement of Deterioration in Work Output on Predominantly

Mental Taskss

A great deal of work has been done in the past to ascertain the
degree to which output on predominantly mental tasks deteriorated in the
hope that the amount of loss would function as an index of "mental fatigue",
It was believed that "fatigue" would cause the quantity to diminish and the
quality to deteriorate, the latter usually indicated by an increase of er-

rors (cf., Adams, 1927), Two methodsl) have been developed, the contimuous

1) Some writers classify methods of "measuring fatigue" in other ways.
For example, Stroud (1938) divides them into "subjective" and "object-
ive", and Starch (1924) into “direct" and "indirect",



and the interpolation method (Collins and Drever, 1933; Fryer, 1950).

In the continuous method, the subject is set a single, definite
task which he pursues for hours or even days and the work output is asses-
sed at regular intervals on the same task for signs of possible deteriora-
tion ("fatigue"), In the interpolation method, the work on which the sub-
ject 1s engaged is interrupted at intervals during which he is given a
gtandard task which is different from the work he has been doing., The of=
ficiency with which the interpolated tests are perfarmed at the different
times from begimning to end is regarded as evidence of mental condition,

As examples of the continuous method, the works of Thorndike,
Arai, and Starch and Ash are among the most well=-known, Multiplication,
without the use of paper and pencil, was first used in 1911 by Thorndike
in the measurement of diminished output., He got each of his sixteen sub-
Jects to work continuously at multiplying pairs of three~place numbers on
one day for periods of four to twelve hours except for one brief lunch
reak, The next day they worked from a half to one hour on the same task,
The amount of "fatigue" was measured by the difference in time taken to do
the same amount of work with the same accuracy at the end of the first day
and at the beginning of the test on the next day (i.e., after a long rest)
(Thorndike, 1914).

The work of Arai (deseribed by Thorndike, 1914) is perhaps the
most spoctacular in the study of deterioration of output by the continuous
method, In her main cxperiment, miltiplication of pairs of four-place nume-
berg, without the use of paper and pencil, was carried out by herself as
subject, for no less than four successive days from about 11 a.,me to 11
Peley without any intervals for meals, Her efficiency declined on each day,
but less on the fourth than on any one of the other daysl).

1) Huxbable, White and MeCartor (1946) have repeated Arai's experiment
and re-interproted some of her findings.



Starch and Ash (1917) used addition for two hours as the experi-
mental task. They found that the number of additions was only reduced from

14 to 13.4 per half-minute interval.

Thorndike (1914), after reviewing the work of many others who
have used the continuous method, such as Burgerstein, HBpfner, Bettman and
Aschaffenbturg, Cattell and Dolley, Oehrn, Bergstr¥m, Weygandt, Vogt, Wood-
worth, Bolton, Kafemann, He#man, Specht and Whipple, as well as his own,
reaches the conclusion that there is little or no difference between ecarly
and late work., He says: "A man can work (at a 'mental! task) for several
hours at his utmost, and at the end do nearly as well as he will after full
rest. Except whoen the function cxercised is very disagreoeable, either in
toto or in the degrec of restraint which it demands, the loss during the
work period is often indiscernible ..... Such statements as Binet's 'Tout
effort est accompagne d'unc certaine fatigue! (made in 1898), give then a

wrong impression of the amount and rate of fatigue®,

The interpolation method of studying deterioration in perform-
ance has been used extensively in both laboratory and school studies. Thorn-
dike (1914) has outlined the contributions of fourteen of the more outstend-
ing workers who have used this method from 1879 to 1913, when experimental
work on “mental fatigue™ was at its height., Since then there has been some-
what of a lull, but some of the more significant researches between the

time of Thorndilke's review and the present will also be mentioned below,

Thorndike (1900) gave 240-700 children tests in adding, milti-
plying, marking misspelled words on a page of print, memorizing lists of
10 digits, 5 nonsense gyllables, 10 letters and 6 simple forms, and count-
ing dots, at the beginning of the morning period and again at the end of
the afternoon one. The factors of novelty and practice wers controlled,
He found that the subjects performed more or less as well in the late after—

noon as in the early morning,
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These results were confirmed by King in 1907 (quoted by Thorn-
dike, 1914), She tested fifth-grade children at different times in addi-

tion, mltiplication, and judgment, Their total relative efficiency was

found to be as follows:-

9¢30 Bolls scsesvnseves 103
10430 QeMe  sescocsvons . 98
11.30 aefMe  scevenacass . 106

130 Balls  svawmevin s R

BoH pame  saias s cees 101

Wineh (quoted by Thorndike, 1914), carried out two experiments
that are of direct relevance to the present research., In the first, which
was cerrled out in 1910, he found that day workers attending evening schools
lost one-gixth of theilr efficiency during the evening in solving problems,
computation, memorizing the gist of passages, and writing shorthand, This
is the greatest loss of efficiency shown by any study (Sandiford, 1941).

In the gecond experlment, carried out in 1911, he used school children and
found that problem arithmetic was not done so well at 4 p.m. as at 9,40 Belle |
In three or four days, however, the superiority of the morning performance |

decreased markedly,

The findings of Thorndike and King, described above, have been
confirmed in studies by leck, Ritter, Sikorski, and Friedrich (all quoted
by Thorndike, 1914), Heck, for instance, in an elaborate study with school
children tested efficiency in mechanical arithmetic at four periods in the

school session with the following results:=-

Time Units of Work Done Percentage Correct
9.10 a.m. L LB 140037 SR s s0 s vaVEEBEBS 87.40

11‘05 a.ml " e 0@ 142.57 % s 4 ss e BantaBe 86.08
lllo p.mt Ssessa 1-42‘67 LR I S I e s e n 86.17
2.30 p-m' #re e 143068 Srass s s . 85.46



Though the differences between early and late work are in the expected di-

rection, they are negligible.

Concluding the survey of school studies up to 1913, Thorndike
(1914) says: “There is remarkable unanimity ..... that ability (in italics)
to work 1s, in school pupils, throughout and at the close of the school
gsegsion, almost or quite unimpaired. ..... It is clear that the asser-
tions made in text-books on school hygiene that there are great and impor-
tant differences botween the results of tests at different periods of the
school session, are quite unjustifiable. The very results referred to in

gsupport of thege asgertions disprove them",

Rescarches in this field since Thorndike's time have not been as
profilic as before, If anything, the work done since then has confirmed the
negative findings of previous investigators. Three of the more well-known

gtudies will be mentioned,

Gates (1929), in a study of the course of work during the school
day, found that in functions such as addition, miltiplication, visual memo=-
ry, auditory memory, reccgnition, and completion, efficiency was lowest in
the first and highest in the last morning period. A slight drop followed
the lunch break with a subsequent rise between 2 and 3 o'clock, He con-
cluded: “One thing is quite certain: the ordinary work of the school day
is not so severe as to reduce efficiency perceptibly. In fact, achicvement
is higher at nearly every hour than it is at the beginning of the day, In
the main, the differences are small, Aside from the suggestion that such
functions as writing, drawing, or other 1light work requiring speed and ac-
curacy of movement might well be given in the first afternoon period, it
would appear to make little difference when reading, arithmetic, and other

gtudies are conducted!,
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Whiting and English (1925) used a battery of five tests with
undergraduates, The battery included tests to measure accuracy of physical
work, accuracy of mental work, speed of mental work, difficulty of physical
work, and difficulty of mental work. It was administered twice - at 8,30
a.Me and at 4,30 pem, The differences between morning and afternoon work

were found to be not statistically significant.

Strainer (1929) used 532 children, ten to sixteen years of age.
The subjects engaged in simple addition for five-minute intervals every 45
minutes during the school day which began at 9 a.m. and cnded at 3.45 p.m.
They showed a steady improvement throughout the forenoon, the peak being

reached at 11,50 a.m,, but thereafter efficiency remained fairly constant.

It is clear from the literature oited above that in the labora-
tory as well ag in school gituations both interpolation and continuous
methods of study have generally failed to reveal any notable deterioration
in output as a result of "fatigue" in as far as predominantly mental work
1s concerned., Nor have any substantial differaences between early and late
work been established., Sandiford (1941) says: “"Measurements of the actual
decrecases in efficlency occasioned by the daily sessions in school show
figures ranging from 1 to 5 per cent. instead of the 50 to 70 per cent.

that many teachers suppose".

Thorndike's conclusion, arrived at in 1914, still appears to
hold goods More recently, Ellis (1952) has said: "All work, both mental
and physical, requires the expenditure of energy and results in fatigue,
but the amount of energy used in mental work appears to be rather small in
comparison with that used in vigorous physical work involving the larger
mscles of the body". The expectation that continuous work of a predomi-
nantly mentel nature must necessarily arouse "mental fatigue" and result

in large deterioration of output seems to have been a carry-over from the



universally acknowledged phenomenon of decline in performence in predomi-
nantly physical work involving the large muscles, It seems, however, that,
provided motivation is maintained, predominantly mental work can be sus-

tained for long periods without serious loss in efficlency.

(f) Symptoms of “Mental Fatigue®:

Authors who believe that continuous mental work must diminish
efficiency in gll other forms of work, that is to say, those who believe in
Woeneralised fatigue", have, in the past, made attempts to find symptoms of

this generalised diminution of efficiency.

The symptom chiefly studicd has been the two-point throeshold
upon various parts of the skin in the belief that a decrcase in sengsitive-
ness or a widening of the threshold indicated a reduction in general mental
efficiency. Gricsbach was among the first to usc this method (Starch,
1924). Using school children, he tried to determine the amount of fatigue
produced by various types of school work. Specific fatigue values were as-
signed by him and his followers to the different school subjects. Thus
Wagner (quoted by Sandiford, 1941), on the basis of acsthesiometric teats,
graded the subjccts according to difficulty as follows:=

Mathematics (the standard) ... 100

172 -k b SR T .« N
QUaeR v seswsanas e s oEw 20
Gymasties +i.cetvecvonnaens e 90
History and Geography e.....c.. 85
French and German s..ceceeees . 8
Natural Higtory seceecececees . 8

Drawing and Religion ......... 77

Other avenues have also been explored in the assecssment of symp-

toms of fatigue, such as word-association tests, tests of visual accommoda-



tion, tapping with a stylus, variations in blood pressure, in pulse, in

reapiration, sensitivity to pain, and so on.

Nothing conclusive has been established. Starch (1941) believes
that all these methods are too remote to function as precise indicators of
fatigue, Bven the ergographic method, though useful in the study of work
of a predominantly muscular nature is only a very indirect and dubious
method of investigating fatigue associated with work of a predominantly
mental nature, Similarly, Thorndike (1914) considers that attempts to dis~

cover some convenient symptom and measure of fatigue are misguided.

The so=called fatigue coefficients attributed to the different
school subjects are also regarded as valueless, Sandiford (1941) says:
BTt is probable that the way subjects are taught has more effect than the
content of subjects, some teachers being more fatiguing than others, or at
least more boring. And it should be remembered that boredom may be just as

effective in reducing the output of pupils as real fatigue®.

(g) The Place of the Pregent Experiment in the Context of Previous Regearch:
The outline of the literature given above indicates that findings

in the field of "mental fatigue" prove, on review, to be negative in charac-
ter, though not unanimously so. What then was the justification for the

present study? In what way did it differ from previous researches?

As pointed out previously, the aim of the present investigation
was to agcertain whether children in afternoon schools worked at reduced
mental efficiency as believed by the majority of their teachers and by a
large number of the pupils themselves, It differed from previous studies

in at least five respects.

Firstly, it took place in a novel context., Whereas, nearly all
past studies of performance in school at different times of the day were

carricd out with pupils in “normal" schools which opened in the morning and



closed in the afternoon, the present study used as subjects children in
schools which were set up by the educational authorities to function only
in the afternoon, The nearest approach to this setting, as far as is known,
was that of Winch and that of Whiting and English (both quoted above)s In
both investigations, mature subjects, not children, were used. Winch found
fairly large differences between morning and evening work, while Whiting
and Englisgh, using under-graduates, found none betwesn morning and after-

noon work,

Secondly, the study differed from most of the others in method.
Previously, two methods were popular in the investigation of reduced mental
efficiency as reflected by output, namely, the continuous and the interpol-
ation, The design of the present study was cross-sectional in the sense
that the performance of a group of children on intellectual tasks was taken
during the morning of one day and compared with the performance of the same

group of children on equivalent tasks done on the afternoon of the next day.

Thirdly, the present research had the advantage of the work of
Bartley and Chute (1947)s This proved of value in two ways. It enabled
the study to stcer clear off the confusion in conceptual terminology that
had plagued investigations in the past and it made it possible for the ro=
searcher to define the study in more procise terms and control factors whose
Importanes had not been given due recognition before. It was proposed to
adhere strictly to the distinctions between fatigue (subjective experience
of boredom, aversion to work, etc.), impairment (physiological changes in
body metebolism), and work output. Except where otherwise indicated within
inverted commag, these terms will be used in the sense suggested by Bartley
and Chute, for the rest of this account,

Whereas, previously, the possible influence of the subjective
factor on work output does not seem to have been given dus attention in

studies of mental cfficiency, the matter was considered vital in the present



investigation, It was proposed to control the factor of fatigue in order to

see if variations in morning=-afternoon work output appeared in its absence.,

Control of the fatlgue factor is a more gpecific statement of the
general problem of motivation. In past researches, tasks of a mechani-
cal nature, such as addition and multiplication, were generally set in order
that scores obtained by the subjects at different intervals during the pro-
gress of work would be strictly comparable, While this procedure facilita—
tod statistical manipulation of the results, prolonged attentlon to a me-
chanical kind of task introduced a new, disturbing factor - that of boredom
and monotony and their possible deleterious effects on performance. For
example, in an experiment by Ritchie (1924), subjects worked the Kraeﬁgin
Multiplication Test in mechanical fashion hour after hour for periods.of

ten hours}!

As pointed out above, boredom could be just as much responsible
for decline in performance as impairment (neuromscular failure), It has,
for oxample, been shown by Robinson and Bills (1926) and by Robinson (1934)
that there is greater decrement in performance on homogeneous tasks such
as addition than on non-homogeneous tasks such as an intelligence test, The
use of mechanical operations in studies of decline in mental efficiency suf-
fers from the defect that if and when decrement appears, it 1s not possible
to tell whether it 1s due to the boring nature of the task itself or to im=
pairment,

For example, in a study by Kefauver (1928) children were made to
work at high pressure on eight fifteen-minute mechanicael arithmetic tests of
the same type for two hours on end, A hreak of 20 minutes was then given
after which two more tests of the same kind were administered. During the
first session the hrightest group (I.Q., 115-129) showed the largest decline
in score and the dullest group (I.Q., 60-79) the least, The investigator
merely recorded this differential effect of "fatigud® without venturing an



explanation. On the basis of the concepts developed in this account the
relatively greater deterioration in output of the brighter pupils could
have been due to fatigus (boredom) or to intellectual impairment, The for-
mer would be the more obvious explanation since one would expect brighter
individuals to lose patience more quickly with a monotonous, repetitive
task than duller subjects, in which case, the researcher proved little

beyond that already indicated by common sensel

Again Sutcliffe and Canham (1936), using interpolated tasks in-
volving mechanical addition and subtraction with school children, discovered
that early work (carried out during normal school hours) was superior to
work later in the day (carried out after the normal closing time) except on
Fridays. Yet, on their own admission, they could not be certain whether the
deterioration was due to “fatigue" or to boredom, They concludeds "It
might be argued that decreased output is due to boredom and not to mental
fatigue. This may be; but even so the conclusions which have been reached
g8till hold good, so far as the school efficiency is concerned®, This state-
ment sounds susplciously like a face-saver and reoveals the embarrassment
into which the investigators worked themselves through inefficient control

of experimental conditions,

To ascertain the effects of either boredom or neuromuscular in-
ability on work efficlency singly, it is vital that one of the factors
should be controlled. It does not seem that this problem was adequately
handled in most previous studies, dus to the failure to distinguish between
fatigue and impairment, In the present investigation, it was decided to
eliminate, or, at least, minimise the factors of boredom and monotony by
motivating the subjects to work at full capacity in order to ascertain

whether output declined in their absence,

Fourthly, it was decided to pay speeial attention to a point em

phasized by Fox (1925). Reviewing previous studies in the field, Fox states



that one of the main reasons for the failure of investigators in the past to
throw 1ight on the nature of "fatigue* was that search was made "in the
wrong direction", Experimenters on "fatigue", he says, had concentrated on
capacity or agouracy instead of on yvariability in performance, for example,
at different times of the day in the case of school children., He quotes ex-
periments by Winch, Smith, Reed, and Wager, as well as one of his own, to
show that although actual scores on the given tasks remained more or less
unchanged at the different times at which théy were recorded during the work
process, variabllity in performance differed merkedly, "Variability is of
the very esaence of fatigue®, he concluded. In the present study, it was
decided, therefore, to compare morning and afternoon scores on tests not
only in respect of actual scores, gross output, and accuracy, but also in
terms of variability in pupil response during the two sessions in order to
test Fox's contention., This was to be done by a comparison of the standard
deviations of morning and afternoon performance since the standard devia-

tion 1s the most accurate measure of variability (Smith, 1947).

Finally, the fact that the children used in the experiment
worked and played during the morning hours before coming to school in the
afternoon differentiated the present study from most previous researches,
An indication of the kind of activities in which afternoon gchool children
engaged in the morning has slready been given, What children do before
coming to school is considered important by some educationalists, McRae
(1934), for instance, says: "Children do at times come to school geruinely
fatigued, for example, children in country districts who are obliged to do
a share of farm-work before leaving home. The teacher should simply allow
such children a period of rest before asking them to take any very stren—

uous part in school activities",

(E) EXPERIMENTAL DESIGN

The experiment had to be so designed as to show in objective



terms whether there was in school children any loss in capacity in the
afternoon to learn and to do work of an intellectual nature 1n terms of ac-
cepted statistical criteria and using as many dimensions of investigation
ag possible, Thus, if any loss did appear, the experiment should reveal
not only the extent of the loss but also the branches of intellectual work
- language or arithmetic or working at an intelligence test — in which de-
terioration was greatest. It should also show what kind of children suf-
fered the greatest incapacity -~ the bright or the dull, the older or the
younger, the brighter-younger or the brighter-older, the duller-younger or
the duller-older, those with more years of schooling to thelr credit or
those with lesser, Further, statistical comparisons between morning and
afternoon performance should be possible not only in respect of actual
scores on the various tests, but also in respect of total output and accu-
racy of work under both conditions, Finally, not only should it be possi~
ble to test the means of morning and afternoon scores for statistical sign-

ificance, but also the variability in performasnce during the two sessions,

The general procedure decided upon was to test a group of
children during the morning almost contimuously from 8 o'clock to 12
o'clock and then to re-test the same children almost continuously from 1
o'clock to 5 o'eclock on the following day and compare their morning and
aftornoon scores on the different tests. The programme was set about as

follows;:~

(a) The Sample:

As teachers who responded to the questlonnaire were believed
to have had mainly the sub-standards in mind when reporting inferior pupil
response in the afternoon, indeed, many of them explicitly said so, it
would have been most appropriate to use sub-standard pupils in the study,
However, there wore serious obstacles in the way of using these children,

such as the difficulty of obtaining sultable tests for the very young, the
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difficulty of testing them in large groups, the limited time at the dis~-
posal of the experimenter, and so on. For these reasong, it was decided
to use pupils from standards two to five, inclusive, and to leave the

lower grades for a separate study at a later date.

The St, Aidan's Indian Platoon School which is situated about
four miles from the centre of Durban was used. 160 pupils from it were
first given Logue's Non-Verbal Intelligence Test which has been standard-
ised for Durban Indian children (Logue, 1954 and 1956). Of these, 144
were presont for all the tests, so that only thelr scores are presented

below,

The sample of 144 was divided into two groups, A and B, of R
boys cach, matched for age and intelligence., The reason for doing this
will be given later, BEach of the two groups was then divided into four
sub-groups of 18 pupils each, called trighter~younger (47 and B1),
brighter-older (A2 and Bp), duller-younger (A3 and B3), and duller-older
(.ﬂ4 and B4), in such a way that each sub~group of Group A had a counter-
part in Group B, matched for age and intelligence, as shown in the follow-
ing table:-

TABLE IV

AGE AND I.Q. OF THE TOTAL SAMPLE, GROUPS, AND SUB-GROUPS

DESCRIPTION CODE NO. N MEAN AGE MEAN 1.Q,
Total Sample: - 144 14 Yrs. O Mths, 100,69
Groups: A 72 13 Yrs, 11 Mths, 100,68

B TR 14 Yrs, O Mths, 100,71

Sub~Groups:
(Brighter-Younger) S 18 12 Yrs. 6 Mths, 118,72
By 18 12 Yrs, 6 Mths, 118,78
(Brighter-Older) Ay 18 15 Yrs, 2 Mths, 105,50
Bo 18 15 ¥rs, 2 Mths, 105,50
(Duller-Younger) A3 18 12 Yrs, 8 Mths, 95411
_ B3 18 12 Yrs, 8 Mths, 95,17
(Duller-0lder) Ay, 18 15 ¥Yrs, 6 Mths, 83,39
By, 18 15 Yrs, 7 Mths, 83,39
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Tt will be noted that the corresponding groups and sub-groups

are identical in numbers and almost identical in age and I.Q.

(b) The Tests Ugods
It wag decided to use four kinds of tests - silent reading

(vacabulary), intelligence, mechanical arithmetic, and silent reading
(paragraph comprehension), Each of the tests had to be in two versions,
one for the morning and the other for the afternoon, both versions to be

equivalent in difficultyl). The following tests were used:-

(1) The National Bureau Elementary Test of Silent Reading (Vocabulary),

Forms A and B.

This is a test of meanings of words and consists of 40 multiple-

choice questions. Actual test time, 10 minutes,

(2) The New South African Group Test of Intelligence, Junior, Forms

A and B,

This consists of six sub-~tests, three verbal and three non=-
verbal, comprising 150 problems in all, It was given not as a test
of intelligence but as an intellectual exercise, Raw scores, not

I.Qs., were used, Actual test time, 55 minutes.

The manual accompanying the test prescribes a rest intervael of
at least 15 minutes midway through the test (National Council for
Social Research, 1956), This was not given to the children, the aim
boing to maintain continuous intellectual pressure for some time,
Also, a glight re-arrangement in the time allocations for Sub~Tests

3 and 4 was made as a result of previous experience with the Test,

1) The equivalence of the alternative forms of the intelligence and
scholastic tests as well as their reliability and validity were taken
for granted on the strength of the claims of the authors of the tests.



Sub-Test 3 was allowed 7 minutes instead of the prescribed 9, and

Sub-=Test 4, 17 minutes ingtead of 15,

(3) The National Bureau Test of Mechanical Arithmetic, Forms A and B,

This contains four sub~tests involving integers as follows:-
addition, 30 sums; subtraction, 40 sums; multiplication, 33 sums;
division, 31 sums; total, 134 sums, The prescribed test time 1s 4
minutes for each sub~test (National Bureau of Educational and Social
Research, 1951), but 7 minutes was allowed, making a total of 30

minutes for the whole test.

(4) The National Bureau Elementary Test of Silent Reading (Paragraph

Comprehension),

This congists of 30 multiple~choice questions on 14 paragraphs
dealing with different topics. Actual test time, 20 minutes.,

(c) Control of Practice Effect:

It is a well-known fact that when unsophisticated pupils are
tested twice on equivalent forms of the same test, with only a short in-
terval between test and re-test, they do better on the second test because
of practice on the first, In the present experiment, this would have
had the effect of covering up any decrease in the afternoon performance if
the first testing programme took place in the morning, and it would have
inflated morning scores relative to afternoon scores if the tests were
first administered in the afternoon, The problem was overcome by split-
ting the total sample of 144 into two matched groups of 72 each. Group A
(comprising Sub-Groups A1, Az, A3 and Aj) did its first set of tests in
the morning and its second set in the afternoon of the next day, while
Group B (comprising Sub-Groups By, Bp, B3 and B,) did its first set in the
afternoon and its second set in the morning of the following day., This
design had the effect of cancelling out practice effects when the morning

and afternoon scores of both groups were combined for purposes of comparison,
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The care taken to match Groups A and B and their corresponding
sub-groups with respect to age and intelligence was necessary in order to
avoid the possibility of one of the groups deriving more benefits from
practice on the first set of tests than the other. It is known that prac-
tice effects vary with intelligence, Peel (1951, 1952), for instance,
found that differential practice effect on intelligence tests was related
directly to the initial level of intelligence, reaching a maximum at

120-130 I.Q., and then diminishing,

(a) Control of Fatigue:

The importance of combating fatigue (or lack of adequate moti-
vation) in studies of work decrement has been pointed out earlier, In this
particular study, two methods of motivating the pupils to do their best on
both series of tests were open to the researcher. The first was to rouse
their spirit of competition in the following ways:-

(1) The pupils could have been told that they were competing with other
schools, This would have been easily believed as the researcher was
also working at about the same time in neighbouring schools on other
projects (inter-school competition),

(2) They could have been told, in addition to the above, that an order of
merit would be drawn up for their own group as in a school examina-
tion (intra-group corpetition),

(3) The pupils could have been told, after the first series of tests, that
they would be given a second chance to prove their worth and that only
the higher of their pairs of marks on each of the equivalent pairs of
tests would be credited to them and the lower discarded (self-compe-
tition. Incidentally, Peens (1949) found that this type of competi-

tion was the most effective).

It will be noted that the real purpose of the experiment was
not to be revealed to the subjects. This was not done even after the ex—

periment was concluded,



Secondly, either by itself or in addition to the method described
above, motivation could be ensured by selecting test material that would
appeal to the pupils. The educational equivalent of the concept of moti-
vation is the concept of interest., If tests were used that caught the

interest of pupils, fatigue could be kept at bay.

Whether to use both or one of these methods became a delicate
problem, In the end, practical considerations won. One of the main aims
of the research was to throw light on what was happening in the afternocon
school in respect of mental efficiency under ordinary afternoon school
conditions., In other words, if the results were to be directly applicable
to the afternoon school as it functioned daily, no extraordinary motivat~
ing factors such as inter=-school or intra-group or self-competition should
be introduced, although it is recognized that the last two methods are
often employed in the classroom particularly at examination time, This
study, however, was not intended to resemble a school examination, The
practical aims of the research demanded, therefore, that motivation by
extraneous means should be abandoned in favour of a method that prevails,
or should prevail, in the classroom on any day of school and not only at

axamination time,

In view of this, it was decided to rely for motivation upon
tests that roused interest by the nature of their content and format, It
was necessary also that these tests should be simple at the beginning so
a8 to whet the intellectual appetite and not frustrate through initial
difficulty, Further, they should be relatively short and heterogeneous

in content so as not to become boring,

The four tests finally ohosen were believed to fulfil all these
eriteria, A1l the tests began at such a simple level that even the dullest
could start off with a few oorrect answers. Thus, although the subjects

ranged from standards two to five, the vocabulary and paragraph comprohen—



sion tests wers those meant for Burcpean children in standards one, two and
thres, The mechanical arithmetic test of the four fundamental processes in
intepers is applicable from standard two to eight (age 7 to 17 years in the
casc of Europoan children), As indicated previously, the prescribed time
for ecach of its sub=tests was nearly doubled. Finally, the intelligence
tost given, was one that is normally used for European children between 8
and 11 years of age, whereas, the average age of the sample was 14 years,
However, although the tests were pitched low for the benefit of the weaker
pupils, it did not turn out that tho brighter ones had matters their own
way, for all the tests becoms really difficult towards the end. Out of
1,152 scripts, only one scored full marks, and that was in paragraph com-
prehension. In mechanical arithmetic, no pupil completed any sub-test
although the prescribed time limit was nearly doubled. Even the brightest

pupil was thus fully extended.

The intelligencc test was the longest, cntailing 55 minutes of
actual thinking time, but it was made up of six sub-tests, namely, figure
analogies, classification of word pairs, number series, vorbal reasoning,
pattern completion, and word analogies, these being given 9, 7, 7, 17, 10,
and 5 minutes respectively, with intervals between sub~tests during which
ingtructions were given on the manner of working the next exercise, Despite
its length, the intelligence test was voted as the one most "liked" by the

pupils at the end of the experiment,

(e) Miscellansous Matters:

The experiment proper was scheduled to last two days, Thursday,
February, 28th, and Friday, March 1st, 1957, For results to be comparable,
1t was important that conditions of temperature, humidity, and light should
be more or less similar on both days. Control of weather was beyond the
ingenuity of the experimenter, but as it turned out, conditions were almost
identical on both dayse. Temperature inside the hall in which the testing



took place was noted at hourly intervals, the following being the maxima:
Thursday - morning 82°, afternoon 83°; Friday - morning 84°, afternoon 85°,
Humidity, according to the local newspapers, was not very different on the
two days. Light deteriorated at about 4.30 pems on both days and it vas
fairly dark by 5 peme, but electric lights were not used. The school pro-

vided the usual supplementary lunch on both dayse

(f) Tegting Programme:

The four tests were given in the order - vocabulary, intelli-
genca, arithmetic, and paragraph comprehension, At the first administra=
tion, the testing programme lasted 4 hours, from 8 o'clock to 12 o'clock
in the morning, and from 1 o'clock to 5 o'clock in the afternoon., A% the
second administration, the programme lasted 3 hours 40 mimutes, that is,
from 8 o'eclock to 11,40 in the morning, and from 1 o'clock to 4.40 in the
afternoon, the reduction of 20 minutes on the re-test being due to the

fact that instructions were then more quickly grasped by the pupils (prac-

tice effect). One interval of 15 minutes was given after the intelligence

test,
TAELE V
IIME SCHEDULE FOR_TEST AND RE~TEST
MORNING TERNOON
First Test Re-Tost First Test Ra=Test

Vocabulary 8,00 - 8,30 8,00 = 8,25 | 1,00 - 1,30 1,00 = 1,25
Intelligence 8,30 = 10,20 8625 = 10,10 | 1.30 = 3,20 | 1.25 = 3,10
Interval 10,20 = 10,35 | 10,10 = 10425 | 3,20 = 3435 | 3,10 = 3.25
ﬂritllme'hic 10035 - 11.20 10|25 - 11.05 3l35 o 4-20 3.25 - 4.05
Comprehension {11420 = 12,00 | 11,05 = 11,40 | 4e20 = 5,00 | 4405 = 4440




The actual testing time at each sitting was 115 minutes. The
rost of the time, apart from the interval, was spent in instructing the
children how to do the tests by means of actual examples. During these
periods, the atmosphere resembled that of the ordinary classroom with the
experimenter (who is a qualified schoolteacher) doing the teaching and the
pupils responding with answers. The same experimenter conducted all the

tosts,.

At all times immediate neighbours worked different forms of the
same test in order to exclude the possibility of co-operation among the

pupils,

(F) RESULTS:

Morning and afternoon performances were compared in respect of
four measures, as follows:=
(1) Actual Scores obtained by the pupils,

(2) OQutput Scores, that is, the total mumber of problems at-

tempted, whether correct or incorresct.

(3) Accuracy Scores, obtained by dividing the number of items
correct by ocutput in the case of cach pupil on sach test
and multiplying by 100 to eliminate deeimal points,

(4) Standard Deviations in respect of all three measures

mentioned above,

As regards the criterion for statistical significance, it was
decided to accept a probability value of ,0l or lesser for significance

in all the t~tests of this projecte

The following tables of results are largely self=-explanatory:-



TABLE VI
MEAN ACTUAL SCORES OF TOTAL S E (N =

Test Morning Afternoon A;) tz) P
Vocabulary 18,73 19.69 0,171 2461 >0l
Intelligence 77426 75455 0410 1,569 01
Arithmetic 76,10 75456 3.046 0,57 01
Comprehengion 17.05 17.79 0,220 2,159 »e01

TAELE VII
MEAN OUTPUT SCORES OF TOTAL SAMPLE (N = 144)

Test Morning Af ternoon A t r
Vocabulary 31l.53 32,47 0.434 1,526 o0l
Intelligence 134,10 132,40 0,617 1,276 ~01
-ﬂrithm@tic 99-20 98099 7. 884- 0t355 "‘*001
Comprehension 26474 26,84 15,514 0.253 o0l

TABLE VITT
MEAN ACGCURACY SCORES OF TOTAL SAMPLE (N = 144)

Test Morning Afternoon A t P
Vocabulary 59040 60,64 0.318 1,780 >o01
Intelligence 57461 57.06 1,209 0.909 »e01
Arithmetic 76,71 76451 84,062 0,351 »e01
Comprehension 63477 66431 0174 24435 01

1) The test of significance used in these tables where A-values are given

is that proposed by Sandlor (1955)., His method is based on a simpli-
fication of Student's t-test for correlated measures. The formila for
the computatlion of A ig

LR

=T o

where d represents the difference between the morning and afternoon
score of a pupil on any test,

Significance can be estimated directly from A by means of a table pro-
vided by Sandler (1955), In Tables VI, VII and VIII, however,
t=values have been included as they are the more familiar indices.

L may be deduced from A by the formila



Tables VI, VII and VIII show that the morning is not signifi-
cantly superior to the afternoon on all four scholastic tests and on all
three measures - actual score, output and accuracy. The results are con=
aistently negative in respect of the hypothesis of the study, namely, that

morning performance is significantly superior to afternoon performance.

It is interesting to note that in vocabulary and comprehension,
performance was consistently better in the afternoon on all tlhree measures,

though not significantly so.

The scores of the total sample were then compared in respect

of variability in morning and afternoon performance with the following

results:-
TABLE IX
STANDARD DEVIATIONS OF ACTUAL SCORES OF TOTAL SAMPLE (N = 144)
Test Morning Afternoon rl) tz) . P
Vocabulary S.D.4 7.664.) 8Dt T,172
S.Eet 0.453%7 S.E.: 0.424 4805 1,33  >.01
Intelligence S.D.: 23,544 S.D.: 23,141
SuBet 143R S.Be: 1,368 «856 0,400  >,01
Arithmetic S.D.t 20,035 S.D.t 19,550
S.E.: 1,185 S.E.s 1,15 0938 0.843 201
Comprehension S,Det 6,177 S.Dez 54507
S«Ee: 0,365 S.Eet 0,326 <763 2,107 201

1) The coefficients of correlation given in Tables IX, X and XI are pro-
duct-moment indices computed from ungrouped data by use of the follow=
ing formula given by Garrett (1947, p. 292):-

EXY-NM, M,
J 2y ] [¢v2-mey ]
where X and Y are obtained (raw) scores, and My and My are the means
of the X and Y series, respectively.
2) The values of 1 in Tables IX, X and XI have been computed by the fol-
lowing formila which is applicable when standard deviations are cor-
related (Garrett, 1947, pe 216):=

Oy~ Oy
SOt P20,

3) The standard errors of the standard deviations given in Tables IX, X
and XI have been obtained by the following formula (Garrett, 1947,
d

S.E. =

r

t =




TABLE X
STANDARD DEVIATIONS OF OUTPUT SCORES OF TOTAL S E (N =
Test Morning Afternoon r t P

Vocabulary S.Des 8,223 S.D.: 8,031

S,Evt 0,486 SeEet 04475 «591 1,103 >.,01
Intelligence S.Det 16,804 S.Det 17,703

S.Ee: 04994 SeEe: 1,047 o574 04643 .01
Arithmetic SeDes 144959 SeDes 15,238 |

S.E.: 0,885 S.E.: 0,901 « 391 04486  »01
Comprehension S,De: 44364 S.Det  4oll4

S.Eet 0,258 S.Ees 04243 «570 04856  NO1

TABLE XTI
STANDARD DEVIATIONS OF ACCURACY SCORES OF TOTAL SAMPLE (N = 144)
Test Morning Af ernoon r + P
Vocabulary SeDe: 14,061 S.D.t 15,222
S.E,: 0,831 S.Ee: 0,900 625 1,213 >0t
Intelligence S.De: 16,692 S.De: 15,886
S.E.t 0,987 SeEs: 0,939 «887 1,277 »x01
Arithmetic SeDes 12,413 S.Des 11,984
SeEe: 0,734 S,E.: 0,709 «363 0,831 >.01
Comprehension S,D,: 17,586 S.Des 16,380
S.Eet 10040 S.E.: 0-969 « 700 1,187 )-.01

It will be seen that there are no significant differences in
varlability between morning and afternoon performance on all four tests
end in all three measures, Again, the results are consistently negative,
The stendpoint of Fox (1925), which has been stated earlier, that after-
noon performance is more variable than morning performance, has not been

subgtantiated.

Troated as a whole, therefore, the total sample of 144 pupils
consistently showed no significant differcnces between their morning and

afternoon performance in all four tasks on the 24 statistical comparisons

made above,
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The sample was then divided into two groups of brighter and
duller pupils with 72 in each, The brighter group was formed by combin-
ing Sub~Groups Ay, Ay, By and By, and the duller group by combining Sub-
Groups Ag, AA’ BB and B4. The mean I,Q, of the former was 112,13 and of
the latter 89,27, The moyning and afternoon scores of each group were

as follows:=

TARLE XII
MEAN SCORES OF BRIGHTER GROUP (N = Ig!

Test Type of Score Morning Afternoon AL) P
Vocabulary Actual 21,56 22,49 0.324 401
Intelligence " 89478 87,99 06715 0L
Ard thmetic " 8,492 8Le46 34116 >0l
Comprehension " 19,30 19,75 0,919 o001
Vocabulary Output 33,64 34448 0,778 01
Intelligence " 135091 136007 1260819 \001
Arithmetic " 102,91 103,02 81.188 %01
Comprehension u 27649 2774 24593 o0l
Vocabulary Accuracy 63,97 65,22 1,241 Se0L
Intelligence n 66,04 64,463 04293 ~e01
Arithmetic " 82,42 81.9R 04764 ~e01
GODIPI'GhGnSiOH u 70 009 71. 20 1 . 082 '?\.01

TABLE XTTT
MEAN SCORES OF DULLER GROUP (N = 72)

Test Type of Score Morning  Afternoon A P
Vocabulary Actual 15,91 16,89 04357 a0
Intelligence » 6le'T4 63.11 0,918 »e01
Arithmetic " 67428 67,07 16,111 01
Comprehension n 1,81 15,82 0,275 a0l

1) Since they are not really necesgary, the corresponding t-values have
not been given from this point onwards as they were in Tables VI,
VII and VIII,
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TARLE XIIT (Continued)

MEAN SCORES OF DULLER GROUP (N = 72)

Test Type of Score Morning  Afternoon A P
Vocabulary Output 29,42 30446 0,907 >0
Intelligence " 132,31 128,74 04284 ~e01
Arithmetic " 95450 %97 2,764, 01
Comprehension u 25499 25491 38,722 ~e01
Vocabulary Aecuracy 54,407 55436 0,407 01
Intelligence " 48493 49,02 64375 ~01
Arithmetic " 70429 70.49 3,773 01
Comprehension " 56492 61,04 0,195 01

It is clear that the morning and afternocon performance of
neither the hrighter nor the duller pupils show any significant differen-
ces on all four tests and in all three measures on 24 statistical tests.
Here, too, the resulis are consigtently negative, Standard deviations
were not compared as previous figures for the total sample (vide Tables

IX, X and XI) strongly suggested negative results.

In the next break~-down, the sample was divided into two groups
of younger and older pupils with 72 in each, The younger group was formed
by combining Sub~Groups 4y, A3y By and By, and the older by combining Sub-
Groups Ay, A4, By and BA' The mean age of the former was 12 years 7

monthg, and of the latter, 15 years 4 months, Their scores were as follows:=

TAELE XIV
MEAN SCORES OF YOUNGER GROUP (N = 72)

Test Type of Score Morning Afternoon A P
Vocabulary Aetual 17.23 18,31 0,281 01
Intelligence " 7R 466 T1:25 1,305 »e01
Ardthmetic n 69,62 70423 1,716 %01
Comprehension u 15446 16,84 0,123 ¢o01




TABLE XIV_(Continue
| SCORES OF YOUNGER GROUP (N =

Test Type of Score Morning Afternoon A £
Vocabulary Output 30,98 32.05 04710 01
Intelligence . 133,06 131,64 1,666 %01
Arithmetic . 9491 94,488 844407 01
Comprehension a 26424 26443 54418 01
Vocabulary Aecuracy 5535 56,76 0.378 »e01
Intelligence " 5k 54 53,96 44965 01
Arithmetic " 73412 73474 34320 ~e01
Comprehension » 58,77 63,51 0,135 < <01

TABLE XV
MEAN SCORES OF OLDER GROUP (N = 72)

Test Type of Score Morning Af ternoon A P
Vocabulary Actual 20,2/ 21,07 04429 ~e01
Intelligence " 81,86 79.85 0,571 »e01
Arithmetic " 82,59 81.31 06,437 o001
Corprehension i 18,64 18,74 24569 01
Vocabulary Output 32,09 32,89 1,096 01
Arithmetic L 103,50 103,11 54046 xeOL
Comprehension " 2724 P A 293,000 01
Vocabulary Accuracy 62,68 63.82 1,483 01
Intelligence n 60,43 59469 1,360 %01
Arithmetic u 79.59 78,66 0,548 0L
Comprehension b 68424 68,72 24833 > o01

The tables show that the morning is not significantly superior
to the afternoon for intellectual work either in the case of the younger
or the older pupils on all four tests and in all three measures on 24 sta~-
tistical tests. Again the results are consistently negative against the
morning, On the contrary, afternoon performance is gignificantly better
than morning performance with the younger children in the case of actual

and accuracy scores in comprehension, This point will be discussed later,
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A more detailed analysis of the results, using smaller groups,
was next attempted, The sample was divided into the sub-groups shown in

Table IV, The scores were as follows:i~

TABLE XVI
MEAN SCORES OF BRIGHTER~YOUNGER SUB~GRQUP (N =

Test Type of Score Morning  Afternoon A P
Vocabulary Actual 19,67 21,31 0,219 01
Intelligence L 85,81 82,67 06467 o0l
Arithmetic " 78. 56 79- 31 20191 \.01
Comprehension u 17,78 18,67 04506 01
Vocabulary Output 2,53 34431 04265 ~e01
Intelligence b 134406 134456 27420 ~e01
Arithmetic " 98,14 98,92 3,778 01
Comprehension n 26,75 27.61 0,567 “veOl
Vocabulary Accurasy 60,46 62,11 04687 >401
Intelligence " 64,01 61,44 0,208 01
Arithmetic L 80,05 80,17 12,931 o001
Comprehension n 66446 67.61 Le T2 o0l

TARLE XVIT
MEAN SCORES OF BRIGHTER-OLDER SUB~GROUP (N = 36)

Test Type of Secore Morning Afternoon A P
Vocabulary Aetual 2344 23,67 10,843 ~e01
Intelligence " 93475 93431 304264 L g |
Arithmetie u 91,28 89,61 04499 01
Comprehension " 20,81 20,83 483,000 >«0L
Vocabulary Output 3475 3446/, 107,375 301
Intelligence " 137.75 137.58 264050 01
Arithmetic i 107,67 107,11 5¢585 =01
Comprehension u 28,22 27,86 1,746 »e01
Vocabulary Aecuracy 6747 68,32 53,969 01
Intelligence " 63,06 67,82 4169 w01
Arithmetic " 8478 83,66 04306 »e01
Comprehengion " 73.72 T4e'18 0,919 >e01
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TARLE XVITI

MEAN SCORES OF DULLER-YOUNGER SUB-GROUP (N = 36

Test Type of Secore Morning Afternoon A P
Vocabulary Actual 14478 15,31 2,629 01
In'belligence " 59 ® 50 59 . 83 33 o26ll- >“'Ol
Ardthmetic " 60,67 61,14 50969 01
Comprehengion L 13,14 15,00 0,154 < 0L
Vocabulary Output 29442 29,78 18,527 »e0L
Intelligence u 132,06 128,72 04587 >01
Ardthmetic o 91,67 90.83 24831 0L
Comprehension u R547R 25425 1,789 >e01
Vocabulary Accuracy 50 R4 51,40 0.833 >e01
Intelligence " 454,06 46448 0,847 >e01
Arithmetic " 66418 67.31 04934 »o01
Comprehension " 51,08 59441 0,094 < o01

TABLE XIX
MEAN SCORES OF DULLER~OLDER SUB-GROUP (N = 36)

Teat Type of Seore Morning Af ternoon A P
Vocabulary Actual 17,03 18,47 0.314 >e01
Intaelligence u 69,97 66,39 0,421 a1
Arithmetic u 73489 73.00 1,856 [ ;5
Comprehension " 16,47 16,64 21,556 >e01
Vocabulary Output 2942 31,1 0,513 >e0L
Intelligence " 13R,56 128,75 04549 01
Arithmetie " 99433 99,11 26,906 »01
Comprehension " 26425 26,56 7248 »e0L
Vocabulary Accuracy 57.89 594 3R 04792 >e01
Intelligence u 52479 51,56 1,902 >e01

1 Ardithmotic u 74439 73,66 5547 ~e01 L
1 Comprehension o 62,75 62 ,66 100,100 0L ‘I

It 18 clear from the four preceding tables that morning work
shows no superiority over the afternoon on all four tasks and in all three
measures on 48 statistical tests. On the contrary, the aftornoon session

had the advantage in the case of the duller-younger sub-group in respect



of actual and accuracy scores in comprehension, a point that will be taken

up later,

Finally, the sample was divided into standard groups in order
to ascertain whether differences between morning and afternoon performance

appeared on the basis of level of attainment of the pupils.

Tt will be noted in Table XX below that N for all classes totals
126 whereas the whole sample comprised 144, This was because some pupils
fell sway when matching of halves of each class was done, as for the entire

group, in order to neutralise practice effects (vide p. 75).

TARLE XX
MORNING AND AFTERNOON PERFORMANCE BY STANDARD GROUPS
Test Type of Score Std. N Session Favoured A P
Vocabulary Actual ™wo 30 Afternoon 0.898 01
Intelligence . Y n Afternoon 34822 2,01
Ard thmetic " " " Afternoon bebbd  »,01
Comprehension " " " Afbernoon 02156 < ,01
Vocabulary Output Two 30 Afternoon 12,438 >0l
Intelligence " » v Morning 04294  >,01
Arithmetic B " " Morning 4565 201
Comprehension " # " Af ternoon 16,031 .01
Vocabulary Accuracy Two 30 Af ternoon 04361 3,01
Intelligence o " " Afternoon 00427 401
Arithmetic " U " Afternoon 1,651 »,01
Comprehengion 1 » 4 Afternoon 04157 <401
Vocabulary Actual Three 34 Af ternoon 0,573 2,01
Intelligence u u n Morning 23,225 1.0l
Arithmetic u " n Afternoon 146,333 ,01
Comprehension " " " Afternoon 1,045 ».01
Vocabulary Output Three 34 Afternoon R4e125  »,01
Intelligence n " i Afternoon 23,220 .01
Ardthmetic “ " n Morning Rel5l 2,01
Comprehension " " " Morning 3.485 »,01
Vocabulary Accuracy Three 34 Af'ternoon 0,281 5,01
Intelligence u " " Mternoon 112,625 .01
Arithmetie u " n Af ternoon 3450  x401
Comprehengion » . " Af ternoon 0,406 .01




TARLE XX (Contimed)

_90-

Test Type of Score Std,. N Session Favoured A P
Vocabulary Actual Four 42 Afternoon 3,69 01
Intelligence Ll ¥ " Morning 0,479 >,01
Arithmetic " “ v Morning 1,036 >0l
Comprehengion 4 " . Morning 24359 >0l
Vocabulary Output Four 42 Afternoon 1,209 01
Intelligence L, " " Morning 1,742 >,01
Arithmetic " n " Afternoon 551,667 .01
Comprehension n " n Morning 3,656  »01
Vocabulary Accuracy Four 42 Morning  1308,500 >,01
Intelligence " " u Morning 0,489 .01
Arithmetic " " W Morning 06499 .01
Comprehension n " " Morning 14,650 »,01
Vocabulary Actual Five 20 Afternoon 2,325 >,01
Intelligence y " " Morning 0e453 »o01
Arithmetic " " u Morning 93,000 01
Comprehension " " " Afternoon 1,378 »,01
Vocabulary Output Five 20 Afternoon 06354  »401
Intelligence " . u Morning 484889 %01
Arithmetic u " u Afternoon 4Le389 01
Comprehension % % " Afternoon 25,000 %01
Vocabulary Accuracy Five 20 Morning 15,139 .01
Intelligence " " " Morning 00363 .01
Ardthmetic L " " Morning 1,319 .01
Comprehension " " u Afternoon 1,689

»o01

Of the 48 gtatistical tests shown in the above tabla, not one

gignificantly favoured the morning,

On the contwrary, the two differences

that did prove to be significant favoured the afternoon performance of

standard two.

G) j
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One may conclude, therefore, that the main hypothesis of the

study, namely, that morning performance on intellectual tasks 1s signifi-

cantly superior to afternoon performance, has remained consistently unsub-

stantiated on no less than 168 tests of statistical significance in which
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morning and afternoon scorcs of pupils belonging to an afternoon school
and ranging from standards two to five were compared. The absence of
significant differences in favour of the morning applies, without excep-
tion, to all three measures of work = actual score, output score, and ac-
curacy scorc. Nor were any significant differences in variability of work
found between morning and afternoon performance for the total sample.
Considering the powerful nature of the statistical test of significance
applied throughout this study and the consistency of the findings, the re-
gults could be regarded as conclusive within the framework of the invest=

igation,

(H) DISCUSSION:

e e

The results of this inveostigation go against everyday notions
that the morning is conducive to botter intellectual work than the aftor-
noon, In the experiment described, the morning hours favoured neither
the more intelligent pupils nor the less, neither the older nor the younger,
neither the brighter=younger nor the brighter-clder, neither the duller-
younger nor the duller-older, and neither the upper nor the lower gtandards.,
It seems that afternoon school teachers, at least those in change of pupils
from standards two to five, need not be demoralised by the fear that they
are working with intellectually less efficient children than morming school

teachers,

"The human body", says Sandiford (1941), "is a wonderful mechon-
ipn wldeh, given. a fair change, will respond to demands made upon it in most
surprising and gratifying ways", If it is the cagse that the afternoon
hours are inherently unsuited to serious school work, then afternoon per=-
formance on intellectual tasks would show inferiority in relation to mor-
ning performance. If, on the other hand, neither the morning nor the af-
ternoon pessesses any inherent advantage over the other for intellectual

work, then one could reasonably anticipate that children who become accus=



tomed to afternoon work would do somewhat better in the afternoon than in
the morning, just as children who are accustomed to working in the morning
would be expected to do somewhat better in the morning, It would merely

be a matter of being conditioned to a particular time context,

Some evidence in favour of the acclimatisation hypothesis has
emanated from the present study for it was seen that some of the differ=
ences were actually in favour of the afternoon session. Thus, at the .01
level of confidence, six of the differences favoured the afternoon and
none favoured the morning, Three of these were in respect of actual
scores and three in respect of accuracy scores in the paragraph comprehen=
sion results of the younger, the duller-younger, and the standard two
_pupils (vide Tables XIV, XVIII and XX), If the level of confidence is
lowerad to .05, no less than cleven significant differences favour the
afternoon in respect of actual and accuracy scores as against one for the

morning, thuss=-

TAELE XXT

SIGNTFICANT DIFFERENCES BETWEEN MORNING AND AFTERNOON SCORES
AT THE .05 LEVEL OF CONFIDENCE

Test Type of Score Group/Sub-Group N Session Favoured
Vocabulary Actual Total Sample 144 Afternoon
Vocabulary Actual Brighter-Younger 36 Afternoon
Comprehengion Actual Total Sample 144 Af ternoon
Comprehension Actual Duller-Younger 36 Af ternoon
Comprehension Actual Younger T2 Afternoon
Comprehension Actual Standard Two 30 Afternoon
Comprehengsion Accuracy Total Sample 144, Afternoon
Comprohension Accuracy Duller-Younger 36 Afternoon
Comprehension Accuracy Duller 72 Afternoon
Comprehension Accuracy Younger TR Af ternoon
Comprehension Accuracy Standard Two 30 Af ternoon
Intelligence Accuracy Brighter~Younger 36 Morning

The most reasonable conelusion to be derived from these re=-

sults would be as follows: Neither the morning nor the afternoon possesees



any inherent superiority for intellectual work, Pupils conditioned to do-
ing a1l their serious work during the one gsession or the other may do
somewhat better work on some tests during the session to which they are
accustomed, With the data available, no explanation can be advanced to
account for the fact that all the differences favouring the afternoon per-
tained to the two language tests and none to the intelligence and arithme-
tic test.

How may the results of the present study be interpreted in
terms of the theoretical framework advanced earlier, that is, in terms of
the distinetion between fatigue, impairment, and work output? The varia-
ble studied in this experiment has been work output in the absence of
fatigue; and it has been shown that under these conditions work output

shows no deterioration,

What of the possibility of impairment? It has been stated
carlier that change for the better or worse in output is no indiecation of
impairment or absence of it, Under conditions of intense motivation the
effects of impairment on output may not become apparent, at least for some
time, The fact that afternoon school children show no decrement in output
is, therefore, no proof that they do not suffer some measure of impairment
as a result of active work and play in the morning followed by hours of
school work in the afternoon, The interest of the present experiment,
however, was on output. The measurement of impairment is the province of
physiology and blochemistry and, therefore, beyond the secope of the pro=-
sent study. Nevertheless, the possibility of impairment in afternoon

school children seems to be a very remote onc.

The problem of fatigue has been dealt with in terms of moti-
vation, which, in twrm, has been defined as a problem in interest as far

as classroom procedure is concerned, Given the motivation or interest,
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it 1s unlikely that deterioration in class performance will result, Even
under rigorous laboratory conditions decrement in performance on predomi-
nantly mental tasks has generally failed to appear in spite of the inten-

sification of pressures to a degree not normally encountered in daily life,

In the echool, with its restricted hours of work, constant
changs of occupation, and frequent pauses between lessons, the chances of
there being a large docline in performance as the school day wanes, ara
more remote than in laboratory-controlled experiments, As Pintner (1931)
points out, this seems to contradict the expericnce of many teachers,
"They report", he says, “that children are tired out at the end of the
school day; that they cannot do 'hard' subjects, such as arithmetic as

woll as they can in the forenoon., The psychologist believes that what is

happening here is not fatigue at all, but physical restlessness due to
constraint, boredom due to uninteresting subject-matter, increasing de=
gire to play as the time for play draws ncar +.... By monotonous, sensc-
less drill, by uninteresting subjoct-matter, by stupid teaching we may
bore our pupils and drive them to hate school and all learning, but oven
then we are not likely, during the fow hours of school each day, to occa-
sion mental fatigue, The chances are that few, if any, students in school
or college aver become mentally fatigued", This view is supported, among
others, by Murphy (1932), Woodworth (1939), Valentine (1950) and Smith
(1954)s In short, there is little danger of "overtaxing the brain® and

causing nervous breakdowns as the older writers foared (e.g., Sully, 1910).

The implication is that if a whole class happens to show in-
different response to school work in the afterncon, it is due probably to
fatigue or boredom (as defined in this report) rather than to any actual
impairment of the mental faculties. A class showing signs of fatigue and
boredom does not require the teacher's sympathy; they are a hint that the
teacher should dig deeper into his professional resources to create inte-
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rest, for this experiment has shown that, normally, children are capable
of reaching the same mental heights in the afternoon as they are in the

morning.,

It has been pointed out earlier that extraordinary forms of
motivation such as inter-school or intra-group rivelry were avoided in
the testing programme in order to keep as close as possible to normal
clagsroom routine, In spite of this precaution, however, it is quite
clear that the nature of the tests, their format, the presence of the ox=-
perimenter and the manner in which the whole testing schedule was admin-
1stered constituted a departure from ordinary classroom experience and
thersby functicned as motivating influences in their own rights, However,
these factors camnot be regarded as having distorted the results in any
way since they applied to both the morning and afternoon sessions and so,
like practice effect, were neutralised., The oase would have been the same

even if competition had been used as a motivating factor,

Finally, is it possible that afternoon performance did not
show a drop becauge what was done during the experiment was testing of
children and not learning by children, and that teaching children and

tegting them are two different matters? This, also, is unlikely,

It implicg that in the teaching situation more intellectual
offort is demanded of children than was the case in the testing situation
and that, therefore, there is a greater tendency towards diminished men-
tal efficlency during the ordinary school day than there was during the
present experiment, It 1s believed, on the contrary, that the experimen-
tal programme was intellectually more demanding than the programme of an
ordinary school day. The pupils worked under pressure throughout, being
timed by stop-watches on thoughi-provoking tasks. No mere reproduction
of learned facts was involveds There was very little of actual writing

to be done by pupils, Pencils were used and rulers forbidden in order



to provide as mch time as possible for thinking. For the same reason,
the tests selected were pitched relatively low, in order to encourage even
the dullest child to think so as to reduce guessing which would not have
involved mich mental effort, Not many pupils completed the tasks in the
time given, and most of them who did complete tests did so only by wildly

guessing the last few answers ag the allotted time expired.

In contrast, normal class routine is a more lelsurely matter
than was the experimental programme, In class, therc are more intervals
between lessons for rest and recuperation on the part of the children,
there are frequent changes of lessons, "easier! subjects alternate with
the "harder" ones, there is humour, there are interruptions of one kind
or another, and so on, The experimental prograrmme, on the other hand, was
deliberately conducted with clock-like precision, and though interest was
maintained throughout, there was little relaxation of intellectual press=-
ure, Even during those periods when teaching was done by the experimenter,
1% weo the pupils who were made to do all the thinking and provide all the

answers,

Mlthough the results of the present experiment are conclusive
and in line with those of previous related investigations, it must be made
clear that just one experiment such as the one described camnot give the
full picture of what happens in the Indian afterncon school as far as ef-
ficiency on intellectual tasks is concerned. There is need for further
experimentation, It would be useful to replicate this study using only
girls or only “morning school" children; or the more arduous but immedia-
tely more important task of carrying out a similar experiment with the
sub-gtandards may be undertaken, for it should be noted once more that
the study described here concerned relatively mature pupils, whereas, when
teachers report reduced mental efficiency in the afternoon school, they

gonerally have the very young ones in mind, However, until such time as
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ovidence to the contrary is forthcoming, teachers in afternoon schools
should plan their work on the assumption that there is no deterioration

of intollectual functions in the children they teach in the afternoon.

ABSTRACT:

Questionnaires answered by a number of suitably experienced
Indian teachers revealed that there was a wide~spread conviction that
pupils in Indian afternoon schools did not and could not work at their
full mental potential because they had lost their morning freshness and

werae tired and unfit for school work in the afternoon,

To check this, 144 pupils of an afternoon school were tested
on intellectual tasks in the morning and in the afternoon in order to as=
certain whother there were any significant differences in performance be-
tween the two sessions, Tests of vocabulary, intelligence, mechanical

arithmetic, and paragraph comprehension were used,

Performance during the two sessions was compared in respect
of actual scores, accuracy, gross output, and variability on the four
tests, The data was broken down in several ways on the bases of age, in-
telligence, and educationcl level of the pupils for the purpose of
making detailed comparisons. In all, 168 tests of statistical signifi-

cance wera carried out,.

It was found that on none of the measures did morning work
show superiority over afternoon work at the .01 level of significance,
On the contrary, six of the differences significantly favoured the aftor-

NOON .

It was concluded that neither the morning nor the afternoon
possesses any inherent advantage over the other for work of an intellec-

tual nature in school, The apparent superiority of the afternoon on Six
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of the differences (eleven, if the .05 level of significance was used) was
attributed to the fact that the pupils used in the study were conditioned

to schooling in the afternocon,

It was stressed that motivation was of crucial importance in
gtudies of this kind, It was suggested also that the drawing of a clear=-
cut distinction between fatigue and impairment would do much to clear the

confusion that hag characterised work in this field previously,
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UNIVERSITY OF NATAL

INSTITUTE FOR SOCTIAL RESEARCH

KING GEORGE V AVENUE DURBAN TELEPHONE 59852

QUESTIONNATRE: _INDIAN STUDY

TO_TEACHFRS WHO ARE IN OR WHO HAVE PREVIOUSLY TAUGHT IN AFTERNOON PLATOON
SCHOQLS

With the sanction of the Education Department and the kind permis-
gion of your Principal, a research is being conducted into the influence
of certain environmental and cultural factors on the performance of Durban
Indian School children on intelligence and scholastic tests, Your own co-
operation is indispensable to the success of the project and is now sought.

In the present state of Indian education Aftermoon Platoon Schools
are fulfilling a most important function in that they are providing educa-
tion for thousands of children who would otherwise be out of school, How-
ever, the interest hLere is not upon the merits of the Aftermoon School
Systom but upon some of its possible disadvantages from the pedagogical
or teaching point of view, as providing bases for research,

You, as an individual who is in direct dally contact with the
children involved, are in a very favourable position to outline the dis-
advantages of the system, If you consider that disadvanteges exist, it
will be highly appreciated if you list not more than three of the diffi-
culties that you experience in teaching children in the afternoon, dAiffi-
culties that are peculiar tc the Afternoon School and not experienced by
teachers in the regular Morning Schools, or, at least, not experienced to
the same extent,

Write down your difficulties on the next sheet in order, beginning

with what you congider your most gerious difficulty, and hand the sheet to
your Prinecipal who will forward it to me,

If you feel that there are no educational difficulties peculiar to
the teaching of children in the afternoon, please state so behind this
sheet, You are not being asked to imagine difficulties where there are
nones A negative return will be just as highly appreciated as a positive
one,

t must be emphasized that your own personal opinion deriving from
your own personal experience is being sought, Hence your reply should not
regult from a discussion of the matter, say, with the rest of the gtaff,
There are no ¥right" or "wrong" opinions,

Your contribution will be kept confidential., The interest is on
what is said rather than on which particular individual says it. There-

fore, you need not sign your nams at the bottom of the sheet if you do not
wish to do so,

It 1s confidently expected that in the interests of research you
will favour us with your opinion,

C. RAMPHAL
RESEARCH FELLOW
Note for Prinecipal:
As soon as all your teachers have completed their questionnaires,

please forward them to me, c¢/o Institute for Social Research, University
of Natal, Howard College, King George V Advenmue, Durban,

P‘ T. 0.



SCHOQL:

Do you think that thore are certain difficulties peculiar to the teaching
of children in an Afterncon School? (Please answer Yeg or No):

If your answer is "Yes", outline below three of these difficulties, taking
care that if you mention more than one difficulty, they do not "overlap'.
You may be as detailed as you like, Examples from personal experience will
be most welcome,

If your answer is "No", you need not proceed further,

1,

3.

Have you ever taught in 51) a "Morning" School?
2) an "Afternoon" School?

Length of teaching experience in eompleted years:

Date Name of Teacher
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