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Abstract

Month of Birth and its Relationship to Streaming in the Primary School.

This study is concerned with an investigation into the relationship
between month of birth and stream placement .in the primary school. It is
particularly concerned with the possibility that, where traditional streaming
is implemented, there maj be an under-estimation of the younger children in a
school year age group.

Streaming is usually defined as "'grouping according to ability with
considerations of attainment', but, in practice, only attainment seems to be
assessed adequately, and ability tends to be given less attention. In the
traditionally streamed primary school, allocation is usually based on attain-
ment level at the time of leaving the infant department. It is possible that
some of the younger children in the year group, who have matured less
intellectually, and who have had less time in the infant department to benefit
from early formal tuition, may be under-estimated and placed in lower streams
than their potential would warrant.

In the study 1000 children from 5 schools, 500 in the first year of the
Jjunior department and 500 in the fourth year, were investigated with respect
to Month of Birth, I.Q., and Stream Placement.

Results showed that, although, in general, the children were successfully
streamed, and although no birth months were superior with respect to
intelligence, the younger children tended to be placed more readily in the
lower streams. This was the case at first year level but not at fourth year
level. Thus, although there was a tendency for early underestimation of the
younger children of the school year group, this seemed to be rectified later

to a great extent.
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PREFACE

The concern of this study is to investigate the possibility that some of
the younger children of a school year age group may be undervalued at the
primary school level when the traditional procedure of streaming, or grouping
acoording to ability, is adopted.

It is distinctly possible that some of the younger children, who have
matured less intellectually and who.have had less time in the infant department
to benefit from early formal tuition, may be underestimated on arrival at thg
junior department at the age of seven years, If junior departments adopt the
~ procedure of streaming at this time, some of the younger children may be placeq
in lower streams than their true ability and potential would warrant, and a
preponderance of younger children may be found in the lower streams,

Also, unless there is a great degree of flexibility and opportunity for
movement between streams in the traditionally streamed junior department, the
effect could be lasting, with the younger children still being undervalued at
the end of their junior school career,

This study aims to in&estigate a sample of approximately 1000 junior school
children, 500 seven year olds in their first year in the junior department, and
500 eleven year olds in their fourth year in the junior department.

Any evidence for the underestimation of younger children in terms of
stream placement will be assessed and this will be done for both sub-samples.

Comparisons between the two sub-samples will also be made so that any
lasting effects can be noted,

It is particularly stressed that the comperisons will be between two

different groups of children., This is not a follow—up study.




General Introduction and Discussion

In this section the author summarizes the general position of streaming
as he sees it, and in the next section surveys the relevant literature,

In discussions on Streaming in the Primary School &he ob ject has usually
been to evaluate the desirability of the system or the results of the system
in some way., Suggestions have been made as to the beneficial effect on both
the brighter and duller children of being taught in homogeneous groups.

Alternatively claims have been made that brighter children benefit from
the stimulation of their brighter colleagues when placed in such groups.

Discussion has centred around the reletionship of streaming to the morale
and the motivation of pupils, and it has also covered the social aspects.

Theoretically the position may be summarised as follows,

1 Concerning Social and Emotional Factors

Heterogeneous grouping is more natural in a democratic society and it is
better for the social development of both the individual and the group at large.
It is also less likely to be emotionally damaging to some individuals in the
group and less likely to affect adversely the personality developmenf of such
individuals. The point here is that ego development may be affected, some
persons perhaps over-developing their ego and over-evaluating themselves and
others doing the opposite, with the added danger of the traumatic effect of
claésification changes.

As against this homogeneous grouping is said to be realistic, and it aids

an individual's recognition and acceptance of his abilities, his limitations and




his role in society., It may also be argued that, up to a point, it protects
the individual psychologically as it prevents competition at an impossible
level, the individual being grouped with others of the same level of ability
and attainment, Also, as with the principle of proximity in perception, wide
individual differences will be more easily noticed and emphasised when they
are brought together in heterogeneous groups. Thus the psychological point
concerning emotional damage and personality development could also operate
against the heterogeneous group.

2. Concerning Motivational Factors

Those in favour of streaming stress the need for competition with peers
of similar interest and ability and point out that this may be lacking in the
heterogeneous group, They seem to be more concerned about positive motivational
effects on the brighter pupil and perhaeps less concerned about negative motiv-
ational effects on the duller pupil., They seem to work from an a priori assump-
tion that competition itself is essential and beneficiel, but perhaps ignore
the fact that it can have differential effects on different members of the
group, Individual members of a group can be affected by competition in diff-
erent ways according to their own personality characteristics and also with
respect to their standing and performance in the group.

Those opposed to streaming are probebly not less interested or concerned
about the progress of the brighter child, but they seem to be probably less
anxious or worried about the possibility of inadequate performance by the
brighter children when competition is at a minimum, They tend to take the
view that the brighter pupil will have much the same success irrespective of

the system or organisation., They seem to be more concerned about the duller




children, particularly with respect to the possible negative effects of
streaming on the duller child's level of motivation, Of course they do not
regard competition itself to be so essential or beneficial, and often consider
that cooperation within a group can motivate the individuals in that group
more than direct competition between those individual members of the group.
Thus there seems to be an underlying fundamental difference in attitude towards
competition v, cooperation,

There has been very little done to test the relative effects of cooperation
and competition in education but what has been done suggests that both have a
part to play but that cooperation can have beneficial effects greater than had
hitherto been thought. Maller (1929) found that competition generally tended
to be a stronger motivating force than cooperation, but that many children in
some circumstances are more strongly motivated by cooperation, As Craft's,
Schneirla et al (1950) point out,Maller's cooperative situations in his study
involved group competition, individuals in groups cooperating to set their per-
formance against other groups., It is possible that cooperation mgy be more
telling and effective when the group is working on a project for its own sake
rather than to promote group prestige.

3. Concerning Practical and Technical Aspects

Those in favour of streaming claim that the teaching is more efficient
when groups are homogeneous and that the resulting learning will be better. The
range of ability is less extensive and lessons can be more easily presented to
the group as a whole., Up to a point the same is said for the range of interests

of the pupils., Certainly in terms of teaching organisation it is easier to




operate with homogeneous groups as class teaching can be applied throughout,

and less teacher contact time is wasted as the teacher has not got to divide his
or her time between three or four sub groups, It is argued that teacher contact
or direct teacher stimulation is reduced in heterogeneous groups as the teacher
has to attend to three or four groups, and also lesson preparation becomes a
much more complex and difficult business,

It is also claimed that discipline tends to suffer with heterogeneous
grouping as, when ¢lass teaching is given, the extremes in ability become bored,
and, when group work is invoked, some children take advantage of the lack of
direct supervision.

Those opposed to streaming reject the claim that teaching is more efficient
when homogeneous groups are erranged. It is claimed that some things, such as
art and music, can be taught to a heterogeneous group as a whole, and that
grouping and "setting" with other work can ensure that all pupils in a hetero-
geneous group make progress at their own level., Skilled preparation and
organisation by the teacher can ensure that all work to their full potential.
Those opposed to streaming deny that the interests of the bright and dull are
s0o very different, particularly in the early school years, and they stress that
the interests of the bright can often stimulate the dull. They thus claim that
heterogeneous grouping does not retard the bright and thet it mey well assist
the development of the dull,

Those opposing streaming would egree thd; with a heterogeneous group, the
teacher's task is a more skilled and exacting one, but they believe the teachers

should accept this challenge. It is conceded that teacher contact and teacher




stimulation at the class teaching level is not so operative with the hetero-
geneous group as with the homogeneous group, but it is claimed that this is a
good thing, In the heterogeneous group children tend to be given more oppor-
tunity to work in groups and with some degree of initiative, and it is
claimed that they actually benefit in terms of teacher contact and teacher
stimulation, as when this does come round it ié at a much closer and more
personal levsl,

It is also conceded that discipline problems are inherent in the hetero-
geneous grouping where the teacher's attention may be_concentrated in one
direction, but it is claimed that this can be minimised by good preparation
ensuring that every ohild is occupied in some way all the time, It is also
claimed that working in groups in a social, cooperative manner will bring about
a realisation of the importance of reciprocity in social relationships. This
in turn will bring sbout socially responsible behaviour and self discipline at
an earlier age, and it is considered that this is more important than trad-
itional order under supervision,

One big difference between the two positions is that of underlying
assumptions concerning accurate selection or allocation and the problem of
ability constancy., One position accepts that the allocation is reasonably
accurate and that there is a high degree of constancy in terms of ability and
so subsequent performance, Streaming thus appears just and necessary.

The other position rather questions the accuracy of the allocation and
doubts a high degree of constancy in ability. It suggests that constancy in

performance may be partly due to a form of conditioning, andacceptance of a




role giver cndéd an cccentonce of stendords set. To the sunporters of tais
nogition streaming apseors inaccurate, unneceszory, znd unjust. The two
positions are, of course, closely related to the opposite sides in the heredity
v. environment cdebute. The wnositions described here tend to be extreue.

L. Suwawary and Conclusions

Thus in brief one side believes that heterogeneous grouping ond the aboli-
tion of stresiaing will bring about greszter socizl integration and less emotional
damage to personality develooment, and at the gzme time maintain the educational
standerds of the bright and increase the educational stgndords of the dull. It
also doubts the validity of the allocetion in the »resent streaming system and
resents the relative finality of this. It also places more accent on coopera-
tion than upon competition.

The other side believes that homogeneous grouping or streaminr should be
retained. It fears that heterogeneous grouning would result in a lowering
of educational standards, »narticularly for the brighter children, and it doubts
that social integration would necessarily be improved by this system. It
believes in a more tough-minded approach in which acceptance of abilities end
limitations etc. is considered good training for life. There is satisfaction
that the actual zllocation is accurate and that over the years only a few
corrections will be necessary. Great faith is placed in the value of
competition as a motivating force.

It is worth noting that the two views are very similar to those taken by
the two sides in the debate on comprehensive education, and, of course, this
is not surprising as both debeotes deal with the issue of allocating and separ-

ating children. It would probably be fair to say that most educationzlists




supporting the comprehensive position have gone some way towards ascribing to
the non-streaming philosophy. They have at least identified with the view that
segregating and streaming children into different schools and buildings is
socially undesirable, although many draw the line at this point and consider
that streaming within comprehensive schools is necessary from the stricfly educ-
ational point of view., Others take the position further, rejecting streaming
of class groups as such, but accepting "setting" for individual school subjeots.

In conclusion it can be noted that the theoretical positions on homogeneous
v. heterogeneous grouping emaenate from fundamental underlying attitudes, but
that practical oonsiderations and compromise are producing a middle of the road
approach, It is not absolutely necessary to accept one position or the other,
although this seems the case on first examination, It is quite possible to
accept some of the values of one viewpoint and at the same time appreciate the
weaknesses, It is possible to accept both positions, or at least not reject both
outright, and to pose the question "How homogeneous?" or "To what extent hetero-
geneous?" To illustrate with extremes. Who would grade a normal sample of 240
three year o0ld nursery children into twelve rigid ability streams? Or would
place a fifteen year o0ld low grade mongol of I.Q. 27 in the same teaching group
as a fifteen year old boy whose I.Q. was 140+? Here is a question of deciding
how much divergence of type or variance of ability is possible in a working group.

As the brightest and dullest become further apart as they grow older
perhaps more divisions are necessary in the later school years,

Finally it may seem feasible to some to operate homogeneous grouping to

some degree without meking this rigid. Flexibility of approach, with constant




reappraisal of the groups, could perhaps offset some of the more serious object-
ions to streaming, with perhaps most important of all a reduction in the matter
of obvious valuations made upon the various arbitrary groups.

It is worth noting that most educationalists accept the value of individual
attention for a pupil, one teacher to one pupil, and, on first inspection, this
may seem to support the streaming viewpoint, it being the ultimate in streaming.
Yet few would deny that a child can only be truly educatéd if he also has inter-
play with others in a group. Thus perhaps an ideal situation could be post-
ulated as follows. A heterogeneous classgroup, to promote social education and
social cohesion, which includes homogeneous sub-groups for some imgtruction and
which also includes individual attention for other instruction, As mentioned
before when discussing the heterogeneous position'this would necessitate teachers
of very high calibre, and it is doubtful at present if there are sufficient such
persons to go round, but the advent of programmed learning in the classroom could
well make such a proposition feasible.

Thus in terms of homogeneous v, heterogeneous grouping, or streaming v. non
streaming, the theoretical positions are fairly dlear cut, being based on differ-
ent philosophies, but in terms of practical commonsense approaches intermediate
positions can be adopted. In agsisting one to arrive at such a position a con-
sideration of the empirical side mgy be useful, Experimental evidence testing
any of the views of either side should be carefully weighed. Such evidence is

dealt with in the next section.
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A REVIEW OF THE LITERATURE ON STREAMING

A, Concerning the Effect on Educational and Intellectual Progress

Edmiston and Benefer (1949), Moyer (1924), Cook (1924), Purdom (1924),
Gray and Hollingworth (1931) have all reported studies which indicate that
streaming or homogeneous grouping, brings no statistically significant
improvements in educational attainments. In fact in some instances the
opposite is reported. TFor example Edmiston and Benefer found that the average
gain in reading achievement for their eleven and twelve year old subjects vwas
slightly greater for a wider I.Q. range grouping (41 points) than for a more
narrow range grouping (29 points).

On the other hand Billett.(l929), Sorenson (1948) and Barthelmess and
Boyer (1932) have all reported experiments which show that streaming helps
the educational attainment of both the dull and the bright child. Barthelmess
and Boyer found that among equated groups of ten year old children attending
either homogeneous or heterogeneous classes, those from the homogeneous
classes achieved an average attainment gain of 12.8 months during a school
year as against 10.4 months by those from heterogeneous clésses.

Apart from that of Edmiston, Benefer and Sorenson, the work mentioned above
was all done before the Second VWorld Var and it caused Raup to remark (1936)

"For every scientific claim made in support of homogeneous grouping there
is an opposed claim made on grounds of research equally painstaking."

More recently, in the last decade, research into the problem has again been
taken up, but, as yet, it has been insufficient, and certainly not conclusive

enough, to advocate the complete adoption of one system or the other.
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In 1961 Daniels published the results of an experiment in which he
contrasted the development of pupils in two streamed schools, English prihary
schools, with that of two matched schools which were unstreamed, The invest-
igation indicated that non-streaming may produce an improvement in intelligence
and scholastic progress,

In the unstreamed school the average I.Q. had improved by four points at
the end of the primary school period. In the streamed school the average I.Q.
had improved by only one and a half points in the same time., Thus the unstreamed
school had an increase of two and a half points over the streamed school,
Similar results were obtained with attainment scores in Reading, Arithmetic and
English, the effect on Reading and English being most operative in the early
primary school years.

Daniels points out that the average increase in ability and attainment is
achieved without noticeable "holding back" of brighter pupils, but rather a
"pulling up" of the more backward.

No detailed account is given as to what relative extra help is given at
these schools, help such as internal or external remedial teaching from class
teachers, remedial teachers or psychologists etc., and so it is not possible to
know if different amounts of such help are partly responsible for the "pulling
up" of the more backward in cértain schools,

Another criticism of this study is that, at the time it was carried out,
1957-61, the unstreamed schools would be under the influence of persons highly
charged with enthusiasm in their roles as pioneers, and it is possible that
the enthusiasm itself was largely responsible for the success, After initial
enthusiasm had dulled somewhat, at a time when unstreamed schools were not so

very new to the modern primary school system, it is possible that the same
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results would not have been forthcoming., The noted sucoess could be the result
of what is known in psychology as the "Hawthorne Effect". Referring to his
unstreamed schools Daniels says he was "fortunate in being able to collect full
and accurate test data from two three class entry junior schools whose heads

did not stream the children because they felt it was educationally wrong to do
so", The above statement would appear to leave him open to the critieism of

the "Hawthorne Effect", However, Daniels study should certainly not be dismissed
as invalid end it has set the pattern for controlled experimentation into the
problem, More studies of its type are needed.

A more recently published work, in 1965, was that of Kellmer Pringle.
Kellmer Pringle conducted a longitudinal study in which she compared the progress
of children in two contrasting Jjunior schools, and then followed up part of the
sample in the secondary range., The two junior schools were different in orient-
ation, method and organisation, but were both very good schools of their type.
One was a traditional school with emphasis on class teaching, the other was more
modern and progressive and it combined the project method and group work etec.,
with a more limited measure of class teaching., One big difference was that the
traditional school was streamed throughout but the progressive school was
unstreamed for the first three years. Children in both schools were given
standardised tests throughout the four years. There were hardly eny significant
differences between the two schools with regard to academic progress, the only
clear difference being that the traditional school children performed better on
spelling tests,

After a more complex analysis of the follow up study some cautious

tentative conclusions and generalisations were drawn,
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1. A traditional approach (with streaming) to education may favour the
development of mathematical ability in boys, while a progressive approach
(without streaming) may favour its development in girlé.

2. The traditional approach favours the brighter child while the progressive
regime benefits the duller child,

3, Boys in general benefit more from a traditional framework, while girls in
general benefit from the progressive environment,

Thus the position is not so:isimple as might be thought. Different methods
and systems of organisation may be better or worse for different groups of
children or different individual children., Kellmer Pringle's conclusion was
that the progress of a child is the result of a complex interaction of potential,
the particular school subject, teaching methods and school organisation, sex,
and socioeconomic background,

Kellmer Pringle was measuring the effects of method as much as organisation
but the method is in some sense determined by the organisetion, Certainly the
methods adopted by the ¢wo differently organised schools would be deemed
appropriate by the respective advocates of the two main systems of organisation,
streaming and non-streaming.

No attempt was made to control method and contrast orgedisation alone, but
it is doubtful if this could ever be done, and even if it could, it is even
more doubtful whether it would be valid, as by the nature of things the organ-
isation and the teaching method tend to go hand in hand.

Even more recently, in fact at the very time of writing (1967), further
evidence concerning the effects of streaming on educational progress has been

published in the Plowden Report. It refers to its Manchester Survey. 1In the
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1964 Manchester Survey it was shown that attainment in objective tests tended
to be better in streamed schools, It also gave no support to the view that
streaming has an adverse effect on children of low ability.,

The Plowden Report also refers to the N,F.E.R.¥ cross sectional study of
attainment in matched streamed and unstreamed schools, The results of this
tended to show that the streamed schools did somewhat better than the unstreamed
schools, altnough the differences were not great, The N.F.E,R, enquiry also
showed that 'the system of streaming favoured girls, who are, age for age more
mature than boys and more disposed to play "the good pupil role" and therefore to
gain the approvel of their teachers'.

It can be seen that the picture is no less confusing with the more recent
work studies,

Daniels found the unstreamed schools to be generally better with regard to
attainments whereas the N,F.E.R found the opposite. Kellmer Pringle found them
generally much the same with the outcome very slightly in favour of the schools
that weré streamed, Daniels found that the dull benefited from being unstreamed
and there was support from Kellmer Pringle on this point, but the N.F.E.R. study
did not find that this was the case. |

Kellmer Pringle found that girls benefited from the progressive type school
with an unstreamed system, whereas the N,F.E.R, study claimed that it was the
streaming system that favoured the girls,

An interesting criticism is made by Daniels (1955) in answering those who
believed educational attainment was benefited by streaming and who directed
experiments to prove the point. It is that "streaming, even for experimental
purposes, introduces changes in teaching practices and syllabuses between the
various groups which, inevitably, produce those very group differences which

*National Foundation of Educational Research (1962 Survey)
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are then used to justify streaming and so make cross comparisons impossible."

Wyndham (1934), and Cornell (1936) make the same point, and it is valid, but,
of ocourse, if differences are aeble to be introduced in experimental streamed
groups because of the very nature and organisation of the group, and they are
not able to be introduced in the controlled unstreamed groups because of the
nature of those groups, and, if these differences are considered to be desirable,
then they may legitimately be used to justify streaming,

Another interesting criticism of streaming in the primary school made by
Daniels in 1955 is the suggestion that streaming has a differential effect on
educational and intellectual progress, It is claimed that children in the
higher streams progress as expected or above expectation but those in the lower
streams progress at a rate below expectation,

Of course the bright and the dull do become further apart as they grow
older, and two children with I.Q. s of 80 and 120 have respective mental ages
of four and six when their chronological ages are five years, these mental ages
being eight and twelve when they are ten years old., However, this is not what
is really meant by Daniels as such development would be within the realm of
expectation, Rather is it implied that the child of I.Q. 120 may even raise
his or her I.Q. to say 125 because of stimulation in a lively A stream, whereas
the child whose I.Q. was 80 may even drop to 75 or 76 because of apathy and
lack of stimulation,

This is more than likely when one considers the current position on the
nature of intelligence, Taking the development of Hebb's (1948) original
classification of Intelligence A and B we now have,

1. Intelligence A, the inherited genetical component, the potential at birth

which is not measurable,
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2. Intelligence B, the resultant of Intelligence A and environmental in-
fluence; that is Intelligence A after the environment haes played its part in
influencing its development., This is dependent on the degree of stimulation in
the cultural settings It is thought that the result is an actual change in the
potential, and possibly even a change in the quality of the cortical apparatus,
3. Intelligence C, that which tests measure, the actual test result. We
attempt to measure Intelligence B and finish up with Intelligence C, although
this may be a fairly close approximation. The measure is never perfect because
of the difficulty of sampling all forms of Intelligence B and because most
widely based tests are contaminated with attainment and cannot be completely
oculture free,

It is certainly likely that we will be able to note differential effects
on Intelligence C, the measured scores, which correlate with streaming arrange-
ments, The obtained scores probably also reflect changes in Intelligence B.
Actual potential mey be lost forever with the dull because of poor stimulation
in the early pre school years and during the important primary school develop-
mental phase,

Following on from Daniels' 1955 suggestion concerning the differential

effect streaming has on intellectual and academic progress, Dougglas made the

same point in 1964 and backed it up with evidence fromi his study.

After a three year follow up, children in the upper streams improved their
scores of measured ability by an average of 0.17 points and those in the lower
streams deteriorated by 0.49 points.

Douglas further noted that the less bright children in the upper streams

improved relatively more than their brighter colleagues. This conclusion could,
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of course, be due to an artefact of the testing. Comparisons were made from
one test at eight years to another at eleven years, the composition of the two
tests not being the same., Also the distribution of scores in the second test
may not have been the same as in the first test.

Douglas also noted that in the lower streams the brighter children show a
greater average deterioration in test score than the dull children, He remerks
that in the lower streams the relatively bright children are handicapped either
by unsuitable teaching or lack of competition,

The above conclusions and remarks can be taken to support the cause of non
streaming, as the implication is that the relatively brighter children of the
lower streams would benefit from the competition and stimulation of the brighter
children of the higher streams if heterogeneous groups were introduced. Also
one might presume that the less bright of the higher streams would still receive,
and benefit from,competition and stimulation from the very brightest if hetero-
geneous grouping was introduced.

However, it is also possible to argue that some of the conclusions and
'remarks actually support streaming, For example if in the top streams the
brightest improve least as dompared with their less bright colleagues, and if in
the lower streams the relatively bright deteriorate more that their dullest
colieagues, is this not clear evidence that the dull and mediocre of any group
set the standard and pattern for that group and act as a brake upon the advance-
ment of the bright? This, of course, is one of the major traditional arguments
of the supporters of streaming, Also if it is remarked that in the lower
streams the relatively bright children are possibly handicapped by unsuitable
teaching, would the teaching not be even more unsuitable if the standard

deviation of ebility in the group was made even greater? If it was
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diffiocult to organise suitable teaching for a relatively homogeneous group
would it not be even more difficult to organise and arrange it for a more
heterogeneous group?

Most of the studies mentioned have dealt with the contrasiing of general
intellectual and academic development in the two types of system, but it is
possible that one system o the other may favour progress in a particular subject.
This is a possibility which mﬁst always be kept in mind and there is some measure
of backing for the viewpoint from the work of Morris (1959). He found that,
with regard to reading,less able children in particular benefit from being
taught in classes made up of children of similar ability,

A most interesting study, published in 1966 by Thompson, points to the
relative ineffiociency of streaming and the need to restrict the practice of it,
This study concerned the secondary school where differences in attainment within
the same age group are obvious, and where the extensive range of ability is more
easily noticed. If Thompson's assertions and claims are true for the secondary
school they must be even more appliocable to the primary school where attainment
differences are not yet so pronounced and where the ability range, although
more or less constant, has not yet developed to the stage where the brightest
and dullest are so far apart, e.g. at 5 years the I.Q. 120 and I.Q. 80 are two
years apart in terms of mental age; at 15 years they are 6 years apart in terms
of mental age,

However, this study is not a controlled experiment with control and
experimental groups and with null hypotheses agreed at the outset, Rather is it
an investigation into what happened to individuals in e part of a year group in
a comprehensive school, when this part of thé year group was unstreamed. Vhat

happened was contrasted with what might have happened if Verbal Reasoning Quotients
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at 11+ had been used to stream the group. Periodical attainment ratings were
noted after pupils had worked under non-streaming conditions and it was found
that the predictive value of the Verbal Reasoning {juotient at 11+ to the later
attainment ratings was very poor. Note was nade of those figuring in the top
thirty places of a merit list after one term, one year and three years. The
results of the investigation certainly give support to the non-streaming thesis
and sugrest that an original streaming at 1ll+ based on the Verbal Reasoning
QJuotients would have been most inefficient.

The study is not completely invalid and the findings and assertions are
probably largely true, but, apart frowm the criticism of lack of experimental
design, the followinz criticisms must be levelled.

1. Some of the results may be due to inadequate, incompetent, subjective
assessments by teachers in the school. The objective test is being valid-

ated amainst highly subjective internal assessments. It is even possible that
bright children from poor backgrounds are being discrisinated against in thet
teachers are "marking them dowm'" without fully realising that they afe doing s0.
Although not cultﬁre free the objective test is less prone to do this. The
"marking down" process, if operating, could substantially reduce the correlation
Between the origincl valuation at 11+ and the subsequent veluation by the school.
2. Feuw streauing édvocates would agrec to streaming by Verbal Reasoning
tluotient zlone as is the comparative situction in the study. Also selection for
groups by intelligence test zlone is being velideted against cttainment later.

3. It can be argued from the results thet the school has failed its brightest
pupils anéd it is possible to argue that the system of orgenisation is responsible
for this. Jerhaps some of the brishtest have been z2llowed to just "get by'.

Ferhaps in a streaned groupn they would have been "pushed'.
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4. The investigation is restricted to just over one third of the total
distribution (I.Q. 108-135) so generalisations on streaming and setting are
hardly justified. In fact the group or block used for the unstreaming exercise
is actually a streamed group., Indeed the main assessments are made on the
constancy of appearance af about one quarter of this group in appearing in the
top thirty places,

Nevertheless, despite the criticisms, it may be that Thompson's claims are
very near the truth, and if so they would support Gatfield's (1958) assertion
that there is in any case often a low degree of homogeneity in streamed groups.

Of course it is obvious that the unstreamed group will be even less

homogeneous.,

B. Concerning the Social Effects of Streaming

The literature dealt with so far has been concerned with the effects of
streaming or non-streaming on education in its narrowest sense, that is in the
intellectual and academic sphere, There has also been work dealing with the
effeots of streaming or non-streaming on education in a wider sense, and some
has been particularly concerned with the social implications.

In 1951 Davis suggested that when selection is by ability there is a
tendency to place middle class children in the top streams because they have
learnt in their homes to use words with precision. Once there they receive
continuing verbal training which maintains their initial superiority. On the
other hand working class children may be first placed in lower streams because
they lacked the initial stimulation at home, and then they may be further

deprived by being given a relatively unacademic type of education at school,
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This statement seemed extreme at the time but today most psychoiogists would
agree that social bias is implicit in early seiection by ability. Meny advocate
a stimulating nursery school system to offset early ocultural deptivation,

The work of Douglas, published 1964, confirms the point mede by Davis a
decade earlier. With respect to this point Douglas states that the evidence
points to the fact that streaming by ability reinforces the process of social
selection, He goes on to say:

"Children who come from well kept homes and who are themselves clean, well
clothed and shod, stand a greater chance of being put in the upper streams than
their measured ability would seem to justify., Once there they are likely to stay
and to improve in performance in succeeding years. This is in striking contrast
to the deterioration noticed in those children of similar initial meesured
ability who were placed in the lower streams. In this way the validity of the
initial selection appears to be confirmed by the subsequent performance of the
children, and an element of rigidity is introduced early in the primary school
system."

Jackson in 1964 and the Plowden Report in 1967 both concur with the above
point of view,

Plowden notes the point that more middle class children are to be found in
upper streams and fewer in lowercstreams than would be expected from their
results in objective tests, and that a higher proportion of poor children are
to be found in lower streams than their test scores warranted.

Plowden remarks: "How much of this placing was due to characteristics in
the children which might have made them unsuccessful in an upper stream, how
much to teachers' assumptions that clean and well kept children are abler, it

is impossible to say."
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Thus there does seem to be some case against streaming in so far as it
has some undesirable social effects. In the first place there appears to be
sociel bias in allocation to the streams and this in itself is unjust, Secondly,
with children accepting a role or being conditioned to a level of response, the

groupings are consolidated with the ultimate result of entrenched social division.

C. Concerning the Psychological Effects of Streaming

Following on from possible social effects of streaming is the question of
possible psychological effects. In the review of the theoretical position at
the beginning of this study the question of possible effects on emotional and
rersonality development were discussed. There has been little work done on
this but one study which attempted in some way to measure the psychological
effects of streaming was that conducted by Rudd in 1958, Rudd applied attitude
tests to the children in the various groups end also made use of sociometric
techniques, Individual child studies were also completed,

Some interesting conclusions to the work were as follows:

1. Transfers of pupils between streams had traumétic effects both upon the
pupils transferred and upon the streams to which they were transferred, but
these effects were temporary.

2. The more lasting effects of transfer upon pupils were a highly individual
matter, depending for their direction and strength upon the organisation of the
psychological field of each pupil at the time of transfer.

Je The traumatic effects upon pupils tended to pass unnoticed by the teachers

involved.,
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Level of morale is another psychological variable that could be affected
by streaming. In 19641 Chetcuti published a paper relating to work on this aspect,
Secondary school boys in streemed schools were studied in two respects; first,
morale of the pupils as individuals; second, morale of the pupils as a group.

It was assumed that where there is high morale the individual feels self
confident, accepts authority, feels accepted and appreciated, feels that he is
receiving a feir amount of success, and participates freely in the activities of
the group and feels that he belongs to it, - |

Attempts were made to measure this and the results between streams were
- compared. The test measures were in the form of group tests and questionnaires.
These included a test to measure self confidence, a sociometric test to find the
. choices of children in six situations, a sentence completion test to measure
acceptance of authority, a test of attitude towards school, and a test to measure
feelings of being accepted by the teachers,

The main conclusion was that streaming tends to lower morale in the lower
streams, It was also noted that the differences between high and low streams were
most marked in the case of individual morale and not so clearly marked in group
morale, although in every case lower stream boys rated their form lower than did
higher stream boys.

Criticisms that oah be levelled at this work are as follows:

1. In terms of design. There were no controlled comparisons between groups in
streamed schools and unstreamed schools. It is possible that class differences in
morale occur in non streamed schools perhaps because of such factors as form master
influence, group sporting successes etc.

2. Vith respect to the definition of marale. It is difficult to reach general

agreement &s to what this is, and in particular the concept of acceptance of
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authority as being an important aspect is something with which many will disagree.
Certeinly it very much depends upon what kind of authdrity is envisaged.

2. In respect to the attempts to measure morale. One seriously doubts whether
a pencil and pape; group test can adequately measure self confidence. It may be
possible for a trained psychologist giving an individual personality test in a
face to face situation to make some assessment of the level of self confidence,
but it is doubtful if any group test can do this. Even more doubtful is the use
of a sentence completion test to measure acceptance of authérity. Secondary
school children are sophisticated enough to "beat the test" in this situation.
Also fhere is a query as fo what is meant by acceptance of authority. Acceptance
of authority on paper is not the same as acceptance of authority in prectical
situations, Different individuals can accept one more easily than the other,
Some are more coéoperative in this respect in the practicel situation and others
afe more co-operative in the intellectualhsense. There is also the question as
to what kind of authority is being envisaged. |

4., TFinally, morale itself is based largely on the individual's personality and
ego strength and it is affected by the whole envifonment. It is the resultant
of all aspects of life, at home, socially, at play, at sport etc.; aﬁd it is not
just dependent upon academic success and grading, As the more successful pupils
in a most wide and general sense tend to be placed in the higher streams, and,
as the less successful tend to be placed in the lower streams, the morale of the
individuals in ﬁhe higher groups will be better than that of those in the lower
groups regardless of the specific effect of academic work and streaming itself,
It is interesting to note here Chetcuti's conclusion that the differences in
morale between high aend low streams were most marked.in the case of individual

morale., This tends to give weight to the above criticism,
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Also, of course, in groups where individusl pupils of personal high morale
are numerous the resultant group morale will be high, and naturally the converse
will apply.

Thus the results of the experiment could be said to pe expected_and are
not necessarily due to the streaming,

Although this was a study in a Secondary School, it was felt that it was
worth noting in the current discussion as little else has been done on the

problem of morale in streamed or unstreamed schools,
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D. CONCERNING THE VIEWS OF THE TEACHING PROFESSION ON STREAMING

In concluding the summary of the literature on streesming in the primary
school it is worth noting the work done reporting professional views,

In 1961 Daniels published a study examining teachers’ attitudes to streaming
in the English primary school., His main findingé were as follows:
1. The large majority of teachers beliewe that streaming is educationally
sound and that it should be carried out on the basis of ability or of acholastic
attainment, or some combination of the two.
2. A lerge majority of English primary school teachers believe that dull and
backward children make the best progress when in groups of their own level,
Most are so concerned as to this point that they are prepared to ensure that they
ere taught in small classes, even if this means increasing the size of the A and
B classes,
3. The majority of English primary school teachers believe that streaming helps
the brightest to make the best possible progress.

More recently there has been some evidence that professional opinion is
less strongly in favour of streaming. In 1965 Butoher tested student teachers: -
attitudes to education. Using the Manchester Scales of Opinions about Education
(Oliver and Butcher 1962), Butcher found that there were changes in educational
opinion during training in the direction of increased naturalism, radicalism and
tendermindedness., There was, however, some tendency teowards reversal of attitude
after experience of full time teaching,

MoIntyre and Morrison (1967) found much the same with regard to teachers in
training, The development of a more radical viewpoint of course correlates with a

move towards non-streaming as the latter in some way helps to compose the former,
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The Plowden Report also notes from its own enquiry that professional
opinion is no longer so solidly behind streaming.

Finally, it might be noted that Coxe (1936) has stressed the effects
which the opinions of the teachers involved in any experiment in this field
can have upon that experiment. Attitudes of teachers towards streamed
groups can produce attitudes in the children and so indirectly produce

differences, or at least exaggerate basic differences.

E. CONCLUSIONS

There has been a fair amount of literature dealing with the subject of
Streaming v. Non Streaming in the Primary School, and there has also been
some experimental work. However, the controversy has not by any means been
resolved as the results of some studies tend to contradict the results of
others. Also, as has been shown, some aspects of the problem seem to have
been well covered, but perhaps some aspects have not been adequately examined.

It is hoped that this present study will in some way scientifically examine

one aspect of the problem that has not received adequate attention.
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THE PRESENT STUDY

This study was suggested by the observation of the author, while working
in a School Psychological Service, that children in the lower streams of the
primary school often tended to be young in respect of their school age group,
and that some of these children displayed an intelligence level more typical
of a higher stream, The study was devised after a pilot experiment had given
a small measure of objective evidence suggesting that the above observation
mgy in fact be an operative variable in the process of streaming in the primary
school.

It deals with an aspect of streaming that so far seems to have been neglected
or un-noticed, It is concerned with a possible defect in the usual system
of streaming that,if demonstrated, would bring further distrust upon the
system as it stands.

Actually since this study was started the tendency to find younger children
in the lower streams has been noted and remarked upon by Butler, Pringle and
Davies in the 1965 follow up of the 1958 National Cohort Study., The 1965
summary was prepared for the Plowden Committee and the above point was one of
the findings mentioned in the 1967 Blowden Report.

In the geographical ares studied streaming in the primary school is usually
based, in the first instance, on the assessments made by infant departments on
children being transferred to junior departments,

This assessment is mainly a matter of attainment and there is very little
attempted assessment of ability or possible potential even at a subjective level.
With the co-operation of class teachers, infant head teachers draw up a merit

list of leaving pupils based on classroom performance in Reading, Writing and
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Number, Also very little account seems to be taken of the actual length of
time spent in the infant department and usually no age allowance, such as is
inherent in a psychometric quotient, is considered., The result is that often
the younger children within the school year group may be placed in a stream
lower than their potential ability would indicate was suitable, Younger
children may be penalised because they have had less tuition and because they
mgy be relatively immature, nine, ten, eleven months etc. being a fairly
significant development span at the age of seven years.

If a classification at seven years is considered necessary attainment is
certainly important, but it should be considered in terms of opportunities that
have been available for it to be acquired. Also ability should not be ignored.

Further to what is outlined above, the position is usually insufficiently
corrected, and is often reinforced, as children pass through the junior
department of the primary school, Transfers from stream to stream tend to be
relatively few with respect to the number of children in a school year gfoup,
and, of course, there may be a gradual acceptance of the attitudes and
standards of the group or stream in which the children are placed, Eventually
there is often an identification with the role of A former, B former, etc.

If the assertations above are largely true then the position could be
said to be both unjust and wasteful, and to warrant the attention of

educational administrators.
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THE AIM OF THIS STUDY IS TO INVESTIGATE THE RELATIONSHIP BETWEEN
MONTH OF BIRTH AND STREAM PLACEMENT IN THE PRIMARY SCHCOL. 1IN PARTICULAR
THE INTENTION IS TO ASSESS THE VALIDITY OF THE CLAIM THAT THERE IS MIS-
PLACEMENT AND UNDERESTIMATION OF THE YOUNGER CHILDREN IN A SCHOOL YEAR AGE
GROUP, AND TO INVESTIGATE THE POSSIBILITY THAT THIS EFFECT IS LASTING IN SO

FAR A5 IT PERSISTS INTO THE FINAL YEAR OF THE PRIMARY SCHOOL.

If an investigation is to be made into the relationship between streaming
and month of birth, with special reference to the possible underestimation of
younger children, then the following points must be shown to be true.

1. Firstly that the children in the study actually are being streamed. That
an attempt is being made to stream the children of a year group and that,
in general, the attempt is successful. If the children are not being
streamed, or grouped according to ability, it would be pointless to study
stream placement in any respect, let alone to study it in relation to
another variable such as age.

That there is an attempt to stream in every school in the study is without

doubt as the intention was stated by all the headteachers, and all classes

are named A, B, or C. Whether the aim to stream is, in general, success-
fully carried out can be ascertained by noting the relationship between

I.Q. and stream placement.

2. Secondly it must be shown to be true that intelligence is evenly
distributed throughout the sub-age groups of each school year group, and
that children born in certain months have no significant advantage with

respect to measured intelligence. A sub-age group is an arbitrarily formed
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division of the school year group, containing all the children born in certain
months or in a certain part of the year, e.g. September to December. If a
school year group is divided into such sub-groups or categories statistical
evaluation is simplified, particularly with respect to comparisons between the
oldest and youngest children within the school year group.

If the children are evenly distributed throughout the sub-age groups there
will be approximately the same numbers of children in each sub-age category for
each general level of intelligence. For example, with the cases of above
average intelligence, that is + O.44 s.s., approximately one third should fall
into the September to December sub-age group, approximately one third should
fall into the January to April sub-age group, and approximately one third
should fall into the May to August sub-age group. Similarly with those of
average intelligence, + O.44 s.s. to = O.44 s.s., and for those of below
average intelligence, that is - O.44 s.s.

No sub-age group should be superior or inferior at any intelligence
level, and such a position is confidently expected in this study. Nevertheless
such a position must be shown to be true and the means of demonstrating it

will be a testing of the relationship between I.Q. and month of birth.

Once these two points are established, that is that the children are, in
general, being streamed, and that intelligence is found to be evenly distrib-
uted throughout the sub-age groups, without any sub-age group having an
advantage with respect to intelligence, a valid examination of the relationship
between age and stream placement can be made. BEvaluation of the placement of

the younger children can be attempted.
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Thus the three main phases of the overall investigation must be.

1. The establishment of the fact that streaming is, in general, operating.

2. The establishment of the fact that intelligence is evenly distributed
throughout the streams, with no sub-age group having any significant
advantage.

3. An investigation of the relationship between date of birth and stream
placement, with special note of the position of the younger children.

An examination of the distribution of children from the various sub-age

groups throughout the streams.

The questions raised by the three phases will be posed in the form of
null hypotheses in the next sectiom.

If points one and two above are confirmed, and if it is found that there
is a significantly higher proportion of younger children in the lower streams,
then the claim that there is misplacement and underestimation of the younger
children in a school year group will receive some validation, certainly with
respect to the study sample.

The study will also seek to compare first year jumnior school children
with fourth year junior school children with respect to the above points,
particularly point three. Thus any lasting effect of misplacement and
underestimation will receive some form of measurement. It should be noted
that the children of the study sample in the fourth year of the Junior school
are NOT THE SAME CHILDREN mentioned in the study as first year junior school
children. This is not a follow up study, the same children being investigated
when seven years old and then again when eleven years old. Such a long term

measure was not practicable for the present study.



However, as there are approximately 1,000 children in the sample, 500
in the first year group and 500 in the fourth year group, it is considered
that the pattern of results obtained for each school year group will be
reflective of results in general where similar streaming is operating.

It will not be invalid to compare what should be a typical first year

group with a typical fourth year group.
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To place the investigation on a scientific and experimental basis, null

hypotheses are to be formulated and tested.

A null hypothesis is based on the assumption that, in an experimental

situation, whenever things are enumerated or measured, nothing but the laws

of chance are operating. That is it is assumed that there are null correl-

ations and no significant differences operating.

2.

3.

The Null Hypotheses to be tested are as follows.

That, in general, as a group, the first year junior school children in
the sample were NOT streamed. That is the allocation to class groups
was random, and was not according to ability.

That, in general, as a group, the fourth year junior school children in
the sample were NOT streamed. That is the allocation to class groups
was random, and was not according to ability.

That there is an even distribution of intelligence throughout the sub-
age groups of the first year junior school children in the sample, and
that no birth months have a significant advantage with respect to
intelligence.

That there is an even distribution of intelligence throughout the sub-
age groups of the fourth year junior school children in the sample, and
that no birth months have a significant advantage with respect to
intelligence.

That, incidentally, there does not seem to be any overall relationship
between month of birth and intelligence. That is no birth months have

a significant advantage with respect to intelligence.
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That there is no significant relationship between month of birth (and
thus age) and stream placement in the first year junior school sample,
and that there is no tendency for the older children to be placed in
higher streams, and the younger children to be piaced in lower streams.
That there is no significant relationship between month of birth (and
thus age) and stream placement in the fourth year junior school sample,
and that there is no tendency for the older children to be placed in
higher streams, and the younger children to be placed in lower streams.
That the distribution throughout the three streams, of children from
the youngest sub-age group, will be similar for the two school year
groups involved, that is for the children of the first year sample and
the children of the fourth year sample.

(For each school year the distribution would be even if no bias was
operating. The hypothesis predicts that any bias found at first year

level will also be found at fourth year level.)




Variables to be Noted and Assessed

In the present study it seems probable that the following variables

would appear to be relevant,

1.

2.

3

4.

5

Original Streaming Procedure

In the study were the subjects, that is the children, actually
streamed according to ability or rather attainment, or perhaps
both?

What procedure was adopted by the infant departments?

The Relation between Ability and Attainment

What is understood by these concepts and particularly what is the
attitude to these concepts of those concerned in the original
streaming?

What empirical relation has been found between the two concepts?

Intelligence and Month of Birth

Is intelligence normally distributed in the same way throughout
the months and seasons of birth or 4is it possible that births in
certain months and seasons tend to produce more bright children

or vice-versa more dull children?

This is probably the most impoprtant variable needing investigation,

Socioeconomic and Cultural Background

That is of the experimental subp jects, the children in the sample,
What effects could this have on the experiment?

Conditioning to a Role

How much could this have played a part in the development

of the experimental subjects?
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Differences Between Schools

It is possible that there could be differences between the

schools which could produce diffeerent results in the

investigation,
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Discusgsion of the VariablesNoted

1. Original Streaming Procedure

Discussions were held individuelly with all the head teachers of -
infant departments whose éx—pupils were subjects of the study, and also
with the head teachers of the junior departments whose schools the

sub jects now attended,

All the headteachers of junior departments received lists of pupils who

had all been classified by infant department head-teachers, and these lists

served to provide the basis of the original streaming in the junior school.

38

The headteachers of the infant departments had all adopted the same procedure.

After consultation with class teachers they had categorised children into
A, B or C types. This was done in a completely subjective way without use
of internel tests devised for the purpose, although all had access to
classroom tests given by the teachers throughout the last school year,
Certainly no objective tests were used. No separate consideration was made
for ability as opposed to attainment, although headteachers claimed that,
in the overall subjective assessment, note was made of children who could
eventually improve. Similarly with young children, allowance in the
overall assessment was made for some children, partiocularly for those

whom they thought might improve their academic status in time, However,
there was no scaled weighting allowed for age such as is typical of a

psychometric test,
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Thus although the procedure adopted is honest it is, perhaps, too
subjective to be satisfactory. It is probably quite effective iﬁ
assessing actual level of attainment, but inadequate in assessing ability
and in making allowance for apge.

Further tentative enquiries, beyond the scope of this present study,
suggest that the procedure outlined above is fairly common, Very
seldom do objective tests seem to be used, partly because of the
administrative difficulties and partly because of the inadequacies of
most group tests designed for the seven year old age group.

On arrival at some junior departments use is occasionally made of
Schonell's Vord Graded Reading Test, but this, of course, only tests
attainment level in one aspect of reading. It does not give quotients
or make allowances for age. In the present study the junior
departments did not use it at all in the original streaming procedure.
A1l relied solely on the classified lists from the infant departments,

Inadequate classifiication is a variable which could play a part in
the present study and could be partly responsible for results it is
anticipated may be found,

2. The Relation between Ability and Atteinment

The concepts of ability and attainment ha;e been well recognised for
a long time in the field of education., Briefly the concept of attainment is
concerned with the development and acquisition of educational standards set
by peer groups and the society in which one exists, and a level of attainment
indicates to what extent the stcnderds have been agquired. The concept of ability

is concerned with the potential to achieve these standards, Even theoretically
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it can be appreciated that there could never be a perfect correlation
between gbility and attainment as there are so many intervening socisl
and personality variables.

Extreme cases help to illustrate the difference between the two
concepts. On the one hand there is the individual who has a relatively
high degree of ability but a poor level of attainment. A clever individual
who has never been encouraged and who has never become well motivated,
who has had poor soclal and cultural support, and who may even have
had grossly inadequate attendance at a place of formal education.

On the other hand there is the individual of only moderate ability
vhose attainments are relatively good, and who is now known as an
“over-functioner'". This is an individual who has been encouraghd and
well supported and who has developed a high level of motivation. Here
the attainments are in advance of what would be predicted from the
individual's age and level of ability.

Although the concepts of ability and attainment are fairly clearcut,
the measurement of them in any individual of group of individuals is
not so simple. The measurement of attainment is the easier function. An
individual has either reached a set standard or he has not reached it,
although, of course, it is true that the level of ability very much determines the
attainment level that can be reached. The measurement of ability is more
complicated. Tests of ability are available but it is difficult for them to
be devised without the involvement of some attainment. The current psychometric

position concerning ability and attainment tests is ome not so much
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of different base and type but rather of different emphasis and degree. The
ability test aannot help involving some measure of attainment, but it
attempts to minimise the influence of attainment and to measure the powers
of the intellect.

High and positive correlations have always been found between ability
and attainment, e.g. Pidgeon and Yates (1956) (1960), Thorndike (1931) etc.,
and this is not surprising, but that is not to say in any selection or
allocation procedure the one can be assessed and the other ignored, One
is dealing with individuals and some of these individuals will be the ones
who disturb a perfect correlation. They. will perform better on one tkst
than the other. For a fuller picture assessments on both ability and attainment
should be obtained.

There are arguments for using only attainment assessments when allocating
individuals to homogeneous groups and this procedure is particularly reasonable
when children are older and need a basic attainment level to cope with the work
envisaged for that group, However, at the age of seven years there has not
been equal time and opportunity.for the reaching of standards set by the
group as a whole, and for this reason it would seem to be wrong for attainment
to be assessed to the exclusion of ability. Both should be given a fair
weighting.

It would appear that in our study the assessment of ability by the head-
teachers has been rather inadequate, although all headteachers understood that
ability and attainment were different, and this could affect the actual
stream placement of any child in the sample, However, it is probably

the younger children of the age group who are affected most, as their
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ability has had less time to mature and flourish and to bring about a
high level of the more easily assessed attainment.

If it is found that younger children predominate in the lower streams
the reason will be the original streaming procedure with too trusting a
belief in the correlation of ability and attainment at the early age of
seven years. That is unless it is found that children born in certain
months, or a certain season, are iess intelligent than the other children
in the sample.

3. Intelligence and Month or Season of Birth

The question is poged as to whether intelligence is evenly distributed
in the same way throughout the months and seasons of birth. If it is found
that births at one time of the year tend to include more bright children
than usual then it would be reasonable to expect more numbers from this
birth group in the higher streams. Similarly, if more dull children were
found in the birth group one would expect to find more children of that
group in the lower streams. With particular reference to the present study,
if it was found that the midsummer births, the younger children in the
sample, tended to be duller as a group, then any tendency for them to be
found in high numbers in the lower streams would be only to be expected.

It is therefore important that this matter be closely checked and scrutinised,
and comparisons not be made on the mere assumption that intelligence will be
evenly distributed in the same way throughout the months or seasons of birth.
The assumption seems reasonable but it must be seen to be true for the

sample in the study.



43

Butler, Pringle and Davies in the 1958 National Cohort Study were
confident that month of birth was not likely to affect the even distrib-
ution of intelligence as all the children selected for their sample were
born in one week in March. The same applies to the sample of Douglas (1964)
whose sample were also all born in one week in March.

However, there has been some work suggesting that month or season of
birth can in some way affect intelligence. Results have been somewhat
contradictory.

In 1941 Fitt concisely summarised the literature of the 1930's which
reported small but consistent differences in ability according to month of
birth. Summer and autumn births were found to correspond with greater
ability than winter and spring births. In the northern hemisphere these
are May to October and November to April respectively. The studies ranged
from dull to bright subjects, children and adults. Although the actual
months showing highest or lowest scores tended to vary, the overall seasonal
effect was remarkably consistent. However, many of these earlier studies
did not use psychological tests or objective criteria, and those that did
used techniques which would now be considered outmoded.

Fitt considers the time of conception to be critical rather than the
actual time of birth, with following seasonal changes in the pregnancy
period being important.

Pintner and Forlano (1933) took a sample of 17,500 New York school~
children and divided them into four groups of equal size on basis of I.Q.

High I.Q. High Average, Low Average, and Low I.Q. They found the three
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lower groups to have the same seasonal distribution of births, with a
pronounced maximum of frequency in February or March and a minimum in May
or June. A minor maximum was found in August or September and a minor
minimum in October or November. The distribution for High I.Q. s was found
to be different, with a minimum in mid-winter to a maximum in August and
September, and with a secondary maximum in April.

The problem was tackled in an interesting way but there was no invest-
igation to discover the mean I.Q. s of the children born in the different
months or seasons, and consequently there was no investigation to see if
these groups were significantly different. Such a procedure may have been
more satisfactory.

Huntington (1944) conducted a similar study bﬁt his peak for very high
I.Q.'s of 130+ was in March and April. The curves or distributions for the
lower l.Q. groups were similar to those obtained by Pintner and Forlano in
their study.

Huntington points out that seasonal distributions of births cannot be
rightly understood until we take into account many factors such as climate,
diet, percentage of first births, social customs and standards of living.

Knobloch and Pasamanick (1958) showed that a significantly high proportion
of intellectual subnormals are born in the first three months of the year.
Knobloch and Pasamanick suggest the effect of summer heat on the pregnant
woman, at the time when the embryonic cortex is being organised, as a possible
reason for the results obtained. Of course this work is with subnormals only
but it makes possible the inference that this birth group asa.whole will tend

to be less intelligent because of the high proportion of sub-normals. This
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might not follow as there could also be a high proportion of highly
intelligent individuals in the group thus making the mean I.Q. similar to
that of other groups born at diff'erent times of the year., Of course, the
standard deviation of the I.Q. 8 of the group would be greater than that of
other groups.

Orme (1962), with adult subnormals, noted the relationship between I.Q.
and Birth Month or Season of Birth,

His results were as follows:

Summexr Birth Autumnn Winter Spring
I.Q. 55-69 29 19 12 18
I.Q. 40-54 13 17 20 20

On a chi-square test this is significant at the one per cent level of
confidence and it is in the direction to support the claim that, within the
subnormal range, children born in winter seem to be a little less intelligent
than children born in summer, However, it is worth noting that in terms of
the frequencies in this sample there are actually more summer birth sub-
normals than winter birth sub-normals.

Orme used the Raven's Coloured Progressive Matrices to obtain his
measure of I.Q. and he makes considerable cleims for this, considering it to
be an efficient measure to use with intellectually sub-normals, and a measure
that is not contaminated by culture, education, etc., He even claims that the
test is one of the most homogeneous measures of "what is variously called "g"
factor, fluid ability, and non verbal performance", It is difficult to

reconcile this claim as "g" factor or fluid ability are not the same thing
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as non-verbal performances. He also claims that the test is possibly one of
the best measures of Hebb's Intelligence i, but,; of course, iebb's Intelligence
A 1s by definition not measurable.

It is also vorth noting that the test only samples one aspect of
intelligence. 1t is a non-verbsl test involving perceptual and swvatial sbility.
Even the test mrnual suggests that, if a measure of general ability is wanted,
the test should not be used by itself but in conjunction with the 1ill Hill
Vocabulary Test. MNor, incidentally, does it give results in terms of I.Q. but
actually percentile ranks.

Of course, the extravagant claims made for the Coloured Progressive
Fatrices do not in themselves invalidate the results of Orme's small study.

In a study oublished in 1963 Greenberg cleimed to have found a
significant association between low climatic temperatures seven to eight months
before birth and the incidence of mongol births to young mothers. This is, in
some respects, a little evidence to suggest a reversal of the claim thot winter
and sorinz births are least favourable to intelligence and surmmer and autumn
births are more favourcble to intellisence. V

In another study, in 1963, Orme again found adverse performsnce with
winter and spring births as compared with summer and autumn births. Agein the
study was with sub-normals in the 40-69 I.7. range, and again the Colourcd
Progressive latrices Test was used. The most obvious climatic variable is
that of temperature and it was hypothesised that seasonal effect on intelligence
would be paralleled by the effect of monthly temperatures above or below that
month's average temperature. It was further agreed that the effects would be

restricted to a certain period during develonment if that period was specially

critical for cortical development and intelligence. For each individual the
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month of birth and the preceding nine months were examined.

The only obvious conclusion that could be made by Orme was that summer
and autumn births were best for intelligence, and the reason for this was
thought to be the gradusl increase of temperature throughout the pregnancy
from the middle period when the development of intelligence is critical.

Williams (1964) completed a study which rather contradicts the view
propounded by Orme, that is, that winter and spring births tend to affect
intelligence adversely as compared with summer and autumn births, Williams found
an undue preponderance of summer born children in special schools for the
educationally sub-normal, This was a study involving 265 children drawn from
E,S.N, Schools. Williams noted that the results could be partly due to
educational organisation, such as differential entry to infant school, but
that they could also be due to other factors such as the actual age group
position (in time of year) with direct relation to the intra-uterine
development etc, He noted that the phenomena seems to have a bigger impact
on the special schools., Williams was not able to clearly separate the age
group effect from the term of entry effect but he seems to think that the
former is more responsible for the high number of summer birthdays in the
E.S.N, sample,

It mey be that a certain type of fetus may be more predisposed to
intra-uterine injury or damage in any case, and that the temperature
standards or variations of certein months may be more liable to affect
mothers and so bring about further risk for those passing through an important

developmental phase at that time, This would account for there being more
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children of a certain birth group in en E,S.N, sample,

As has been demonstrated the evidence on intelligence and season of
birth is rather muddled and contradictory, and most of the work that has been
done has been restriofed to the sub-normal range, An investigation of the
issue with fespect to the brighter end of the intelligence distribution is
that of Ojha, Kelvin and Lucas (1966), They investigated the problem with
university students using the A.H.5 Intelligence Test and they found no
evidence of a relationship between season of birth and intelligence,

An interesting study on a related topic is that by Johns (1962) noting
the age factor in reading retardation. The youngest children of school year
age groups, that is those born May to August, tended to be (as a group) more
retarded in reading than the older children of the year group. This result
was not attributed to a lower intelligence of the summer birth children but
rather to the shorter infant training they had received.

It could be argued from this that, if such a difference persisted until
the late junior school age, the system of streaming had failed, and it could
be further argued that it had even reinforced the disadvantage of shorter
infant training,

4e Socioeconomic and Cultural Background

This has an influence on the stream in which a child is placed, Douglas
(1964) and others have confirmed this point., However, in the present study
it would be reasonable to assume that the background variable will be
randomly spread through all sub-age groups, and that the variable would be
controlled in investigating month or season of birth and its relation to

streaming in the primary school,




In any event to test the control of the variable would involve an

impracticel addition to the work of the study. An assessment of each
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individual child's background would have to be made and a complicated analysis

would have to be underteken. Tests would have to be implemented to see if
there was any difflerence between good, average, and poor background children
in terms of the proportion or number coming from each sub-group.

Of course it is possible thaet younger children from poorer backgrounds
could suffer from a cumulative effect greater than might be expected. To
test this would be extremely diffiocult, involving perhaps linear estimates
of probabilities and expectations according to combined background group
and sub-age group. This would be a major study in itself. However, it will
be interesting to note if there is any difference between a relatively high
social background school in the study and a relatively low social background
school in the study with respect to the proportion of younger children in
the lower streams,

Se Conditioning to a Role

It is not possible to note the effect of this in this study, but it is
known thgt it can happen and it may be that streaming encourages it,

If it is found that the younger children of the school year age group
still tend to occupy a disproportionate number of low stream places in the
fourth year of the junior school, then it can be assumed that conditioning
o a role has played some part. This will be particularly so if the younger

children are found to be as intelligent as the other children in the sample,
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6. Differences Between Schools

It is possible that there could be differences between the schools
which could produce different results in the investigation,

These could come about because of diffeerences in the general socio-
economic backgrounds of the various schools, As already mentioned it will
be interesting to note if there are any differences between schools of high
socioeconomic background and low socioeconomic background with respect to
the proportion of younger children in the lower streams.

Differences between schools could also result from differences in the
attitudes of headteachers and teachers, particularly with respect to the
idea of streaming itself., Toleration of movement from stream to stream,

involving extra administrative work, could also be an important factor,
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The Pilot Experiment

This was carried out in February 1965 at a junior school in an
industrial town in the north-east of England, The school takes its pupils
from a wide range of social and cultural backgrounds but the majority of
the children come from lower middle cless and upper working class homes. On
an overall assessment the social background of the pupils would be rated as
gbove average, The same assessment could be made as to the intellectual
calibre of the pupils, On the intelligence test in the experiment the
average intelligence quotient was above average afthat for the population at
large.. The average I.Q. was 108 on the Moray House Picture Intelligence Test.

The school could be described as a happy school, not subject to a great
deal of repression. However, it is also a school with definite aims and
steandards in which some pressure is brought to bear, especially upon children
in the top streams.

Each school year group is divided into three streams, according to a
merit list prepared by infant head-teachers, and although there is movement
from one stream to another this is restricted to about four promotions per
year from ¢ to B, and B to A, demotions being similar in number,

The headteacher snd most members of staff are quite happy with the
streaming system and they believe the implementation is reasonably fair and
accurate, This is consistent with the finding of J. C. Daniels (1961) in
assessing the attitude of teachers to streaming.

In the pilot experiment all the first year children of the school were
selected as sub jects,

The dates of births and stream placements of all the children were noted.,
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On one day all the children in the sample were tested on the Morasy House
Picture Intelligence Test I for Seven Year Olds,

After marking, scoring, checking and conversion of raw scores into
stendardised scores, the material was tabulated, Eventually the date was used
to construct contingency tables in order to test the relationship between the
following variables,

1. Month of Birth (And Consequent Age) v. Level of I.Q.

2, Month of Birth (And Consequent Age) v. Stream Placemént

Chi square values were computed for both contingency tables,

With respect to the first relationship tested, Month of Birth and
Consequent Age v. Level of I.Q. the dhi square value obtained was well below
the point of signifiocance., The obtained value was 4.12 whereas that required
for a five per cent level of confidence was 9.49. Thus as the chi square value
was so small it can be claimed that there is no significent difference in
intelligence between children in the sample born in different parts of theysar.
The younger chii&ren within the school year group were no less intelligent than
the older children, intelligence being defined in terms of level or quotient,

It is worth noting here that older children of the same I,Q. as other
younger children would be slightly more mature in terms of mental age, but this
involves the main point at issue that some allowaence should be made for age,
otherwise some bright but young children may be under-estimated and condemned
to a lower standard of education than is warranted.

Incidentally, with respect to the first relationship investigated, the

trend in the chi square analysis was in favour of the younger children in the
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year group, that is in respect of high I,Q. Of ooufse, as stated sbove, this
trend did not rpeach anything like a level of significance.

With respect to the second relationship investigated, Month of Birth and
Consequent Age v, Stream Placemént, a highly significant value of chi square
was obtained. The chi square value obtained was 25.79 and the value needed
for a five per cent level of confidence was 9.49, and for a one per cent level
of confidence 13,28,

Month of Birth (And Consequent Age) v. Level of I.Q,

Sept.1956 Jan,1957 May 1957

Dec. 1956 Apr,1957 Aug,1957
I.Q. 116+ 13 12 10 35
1.Q. 95-115 21 12 15 48
I.Q. 94~ 4 7 9 20
38 by 3b 103

Chi Square = 4,12 Not Significant,
For l degrees of freedom a Chi Square Value of 9.49 is needed at the
five per cent level of confidence,

Month of Birth (And Consequent Aze) v. Stream Placement

Sept.1956 Jan,1957 May 1957

Dec. 1956 Apr.1957 Aug.1957
A Stream 2k 10 2 36
B, Stream 9 10 16 35
C Stream 5 11 16 32
38 31 3 103

Chi Square = 25.79 Highly Significant - beyond

the one per cent level of confidence,
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A Maxwell Chi Square Trend Analysis showed a definite trend towards the
older children in the sample being placed in higher streams and the younger
children being placed in lower streams, A more detailed study of the
contingency table revealed that the greatest chi square value for an individual
cell was that for the oldest children in the A stream, Actually in terms of
original cell frequencies 24 out of 38 of the children in the oldest sub=-group
in the school year were in the A stream, |

Contrasting these two results it would seem that, although there was no
significant difference between month or season of birth and intelligence, and
although intelligence was evenly distributed between the sub-age groups within
the school year, there was a significant difference in the distribution of
places in the higher streams, with the younger children being more readily placed
in the lower streams,

It would appear that the younger children had been under-estimated and
allowance had not been made for their lack of opportunity and their relative
immaturity which would be both cortical and social. Streaming had probably
been implemented in terms of attaimment and level of maturity when leaving

the infant department.
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THE EXPERIMENT PROPER

A similar procedure to the pilot experiment was adopted but it was con-
ducted on a larger scale,

Description of the Sample

Five junior schools were included in the sample and all the first year and
fourth year children were subjects in the experiment., All five junior schools
were situated in an industrial town of the north eést of England. The socie-
economic backgrounds of all the schools were rather mixed but the average rating
for the different schools was different.,

Two schools, A & B, both built about 1810 but quite pleasant to work in,
could be said to be above average with regard to socioeconomic background. They
drew more children from high status residential areas than the other three
schools. Included among the parents were a fair number of professional and
clerical workers etc., and approximately half the children came from owner occup-
ier homes. School B was the school which had been used in the Pilot Experiment,

One of the five schools, C, was very much average with regard to home back-
ground. Almost all the children came from homes on a modern council estate, and
the school itself was only seven years old, Most of the parents were skilled or
semi-skilled workers with a fair number of casual labourers amongst them., Almost
all the children were well dressed and well kept, and shortage of money did not
seem to be a problem, This school was by far the most homogenems with regard to
socioeconomic background,

The other two schools, D & E, could be said to be below average with regard
to socioeconomic background. Most of the parents were semi-skilled workers or

labourers and each school had in ettendance the children of several problem
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families. Most of the children were well dressed and well cared for but some
were obviously neglected and were living near or below the poverty line, Most
of the children lived in older private property and the vast majority of the
parents were tenants and not owner ocoupiers, Both schools themselves were
built before the turn of the century and are situated in older parts of the
town. However, both have been modernised to some extent, with new flooring
eto.; and both are in good decorative order,

The above assessments of socioeconomic background were not obtained by
detailed formal methods. They were the result of discussions with headteachers,
health visitors and school welfare officers, together with the author;s own
assessment based on his experience as a social worker and teacher in the town
for the past fifteen years.

In all five schools the children are divided into three streams, and, as
mentioned before in an earlier section, this is done originally on the basis of
a classification made by the infant departments. All schools claimed that, on
an average, two children were moved up and two down froh stream to stream at
the end of each term, up to the end of third year,

Three schools had only two movement times once the children were in their
third year and all the schools admitted that there was little promotion or de-
motion in the final Jjunior school year, as this was thought to be unsettling,

All five headteachers were in favour of streaming, two being very strongly
in favour., One of these was the headteacher of a school of above average socio-

economic background, school B, and one was headteacher of a school of below
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average socioeconomic background, school E, The two headteachers from the other
above average socioeconomic background school, school A, and the other below
average socioeconomic background school, school D, both thought streaming was
the best procedure but they were not so hostile to the idea of non-streaming,
Perhaps significantly, the headfeacher of the school of average and rather homo-
geneous socioeconomic background, school C, was the most receptive to non-
streaming, He was convinced that there had to be streaming at some stage but he
had already come to a decision, following talks with a local inspector of schools,
to unstream his first two year groups at the beginning of the next academic
session,

The Experimental Design and Procedure

The sub jects were all the first year and fourth year children in ell five
schools, The information required for each subject was Date of Birth, Present
Stream, and I.Q.

Once this was obtained it would be possible to ascertain statistically
whether children were generally being streamed according to ability, whether
intelligence was evenly distributed throughout the months or seasons of birth,
and also whether a disproportionate number of young children were being placed
in the lower streams,

The information would also enable comparisons to be made between first year
and fourth year children with regard to younger children being placed in the
lower forms. It would also allow comparisons to be made between schools,

Once collected the data would be tabulated and placed in contingency tables
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to enable the testing of the null hypotheses outlined in a previous section

of this study.

These were as follows:

1.

2.

3.

That, in general, as a group, the first year junior school children in
the sample were NOT streamed. That is the allocation to c¢lass groups
was random, and was not according to ability.

That, in general, as a group, the fourth year junior school children

in the sample were NOT streamed. That is the allocation to class groups
was random, and was not according to ability.

That there is an even distribution of intelligence throughout the sub-
age groups of the first year junior school children in the sample, and
that no birth months have a significant advantage with respect to
intelligence.

That there is an even distribution of intelligence throughout the sub-
age groups of the fourth year junior school children in the sample, and
that no birth months have a significant advantage with respect to
intelligence.

That, incidentally, there does not seem to be any overall relationship
between month of birth and intelligence. That is no birth months have
a significant advantage with respect to intelligence.

That there is no significant relationship between month of birth (and
thus age) and stream placement in the first year junior school sample,
and that there is no tendency for the older children to be placed in

higher streams, and the younger children to be placed in lower streams.
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7 That there is no significant relationship between month of birth (and
thus age) and stream placement in the fourth year junior school sample,
and that there is no tendency for the older children to be placed in
higher streams, and the younger children to be placed in lower streams.

8. That the distribution throughout the three streams, of children from
the youngest sub-age group, will be similar for the two school year
groups involved, that is for the children of the first year sample and
the children of the fourth year sample.

(For each school year the distribution would be even if no bias was
operating. The hypothesis predicts that any bias found at first year

level will also be found at fourth year level.)

To test the Null Hypotheses the following relationships would have to be
investigated.

1. Uith the First Year Children

Level of I.Q. v Stream Placement

2. " " Fourth fn " - " " " 1" 1"

R4

3. " " First " " - " nou v Birth Month (and thus age)
4, " " Fourth " o - ooy e
Se " " Total Sample of

Children - " nmon v " " " room
6. " " First Year Children - Stream

Placement v Birth Month (and thus age)

7. " " Fourth " " - " v " " " noow

8. The distribution of the youngest children throughout the three streams in
Fourth Year v the distribution of the youngest children throughout the

three streams in First Year.
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The Proposed Statistical Treatment of the Data

A. For the relationships 1 to 7 mentioned above the application of a Chi Square

Test of Significance. Three by three contingency tables will be arranged
with the variables concerned being divided as follows,

1. Level of I.Q.

High I.Q. - A Standard Score of + 0.44
Average I.Q. - " " " " 4+ 0.44 to -0.44
Low I.Q. _n 1" " n =044

2. Stream Placement
A Stream
B Stream
C Stream
3. Month of Birth (and thus age)
Born September to December (inclusive)
"  Januery to April (inclusive)
" May to August (inclusive)
In addition Maxwell's Chi Square Trend Analysis may be used where
necessary. (Mexwell 1961),
This more refined technique notes any linear trend in the proportions
in the cells of the contingency tables, and it readily indicates what is
actually contributing greatly to the chi-square value,
It sub-divides the overall chi-square value for inspection. It is applic-
able to contingency tables where the classification categories fall into e

natural order, for then it is possible to search for trends in the data. 1In
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particular a component of chi~-square due to a linear trend can be separated
out and tested for significance.

When the categories of the variables have a natural order it may be

assumed that there is a continuous variable underlying them, and the variables

can be treated as if they were quantative variables, numerical values being
allotted to the categories. Regression methods can be used for partitioning
the overal chi-square value, so that trends can be examined statistically.
Moreover, since a trend, or regression line, is based on Jjust one degree of
freedom it is possible that, although the overall chi-square value is not
significant, the trend may be.
For relationship 8, mentioned above. In order to see if any correction, or
change by fourth year, occurred with respect to the distribution of younger
children throughout the various streams, the following two procedures were
considered to be necessary.
1. For the youngest sub-age groups within first year and fourth year
(born May to August) a Chi-Square Test and Trend Analysis for

School Year vy Stream Placement.

Stream A B c

13t Year Youngest Age Group

4th Year Youngest Age Group

4

2. (a) A test of proportions between 1st Year Youngest Age Group Children
in Form A and 4th Year Youngest Age Group Children in Form A,
(b) A test of proportions between 1st Year Younges Age Group Children

in Form B and 4 th Year Youngest Age Group Children in Form B,

(c¢) A test of proportions between 1st Year Youngest Age Group Children

in Form C and 4th Year Youngest Age Group Children in Form C.
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size, work on comparisons between schools will be kept to a minimum,
comparisons will be made at the level of simple inspection and a complex matrix

of statistical procedures will not be undertaken,

As a check to see if there were any significant differences between the

different schools, (in particuiar any differences with respect to the three
main relationships being investigated, viz. I.Q. v Stream Placement, I.Q. v

Birth Month, and Birth Month vy Stream Placement) the following procedures will

be adopted.

]

1. The means and standard deviations of the I,(, distributions to be

3

It is noted that in order to prevent this study from growing to an unwieldy

compared by simple inspection and pessibly statistical tests of
difference,

The construction of contingency tables for each individual school
with respect to Level of I.Q. v Stream Placement, I.Q. Level ¥
Birth Month, and Birth Month v Stream Placement, The comparison
of the chi-square values between the different schools., This can
be done for the first year and fourth year children.

The noting and contrasting of the proportions of younger children
in the lowest forms, i.e. C forms, between the different schools,

This can be done for first year and fourth year children,

interesting differences statistical work can be pursued,

Most of the

Where inspection suggests any
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It iz enticipated that there will be significant differences between soie
of the schools with resvect to the mean I.Q.s and possibly even the standard
deviations, as the schools serve areas of different socioeconomic background,
but more interesting will be the question as to whether these different schools
will produce similar or different patterns and.distributionsof data.

The Procedure for Obtaining the Data

As already stated the information rcquired for each subject was Date of
Birth, Present Stream, and I.0}. The first two were easily obtained from class
registers. As the total sample included approximately one thousand children it
was not possible practically to obtain I... assessments for all the children on
individually administered tests such as the Stanford Binet Intelligence Scale
or the llechsler Intelligence Scale for Children. Accordingly group intelligence
tests had to be used. In May 1966 all the children in the fourth year of every
junior school in the town concerned in the experiment were given, in a
classification examination, a ioray House Group Test, of the verbal reasoning
type. Although too heavily loaded with verbal items, this type of test is widely
accepted as a reasonable measure of a child's intelligence at the age of eleven
years. The results of this testing were used to provide the I.7. data for the
fourth year children in the sample.

All the fourth year children were given the test on the same day,and so,
obviously, different individuals administered the testing of the fourth year child-
ren of the experimental sample. This last point matters little as instructions
are brief and well standardised, and the testing situation is such that the

personality and the teaching skill of the tester play no significant part. The
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actual test administered was the ll,H, 77 and it was standardised on a sample of
65,872 children in 1964. It has a mean of 106 and a standard deviation of 15.
Two measures of reliability were implemented in the standardisation of the
test,

(a) A measure of internal consistency, calculated by Ferguson's

method on a sample of 201 children, gave a correlation
coefficient of 0,976.

(b) A coefficient of equivalence and stability of M.H, 77 with
M.H. 76 was celculated from the scores of the complete year
group of 2,270 children in a certain area. The intervel
between testings was fourteen days and the obtained coef-
ficient was 0.954.

The M.H. 77 test itself is made up of the usual group test material such
as similsrities, aenalogies, series, reasoning problems etc,

In June 1966 all the first year children in the sample were tested on the
Morsy House Picture Intelligence Test 1. This test is specifically designed
for seven year olds, and, as implied by the name, it consists of picture items
and does not at all depend on reading ability. The test is the most comprehen-
sive of its kind, having nine sub-tests and a total of 100 items, This
compares favourably with the N,F,E.R, Picture Intelligence Test which has only
60 items,

The sub-tests deal with acting on instructions, noting the object that
does not belong to a group, and the completion of pictures by selecting the

correct missing part. They deal with picture absurdities, that is the noting
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of the picture in the group that is absurd, with the ordering and sequence of
picture series, and with the selection of the reversal of a given picture or
figure from a group of like pictures or figures., Other sub-tests deal with the
selection from a group of drawings a part that a given object always has, with
a completion of a series of picture story analogies, and with the completion of
a disgrammatic series,

The test is an interesting test for children of seven years and it seems
to motivate them well and to hold their attention, However, it is a test which
is difficult to administer because of the great number of instructions to be
given and the number of examples to be worked or taught by the tester. Although
the instructions are standardised word for word the approach is very much a
teaching one., For example the involved instructions should not be read in a
stilted manner but should be spoken rather than read, and there should be
emphasis on good rapport. Also some of the example work involves the eliciting
of answerssfrom the class,

As this testing situation involves the personality, the teaching skill,
and the testing expertise of the tester, it was thought that all the testing
should be done by one person, in this case the author himself, In this way the
variable of tester would by held constant. Otherwise fifteen different groups
would have been tested by fifteen different people.

0f course, with this procedure not all the children could be tested at the
same time. However, all were tested within e period of three days. With the
administration of the Morey House Picture Intelligénce Test 1, it was considered

that holding the tester variable constant was more important than having the
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same time of testing for all subjects.

Pollowing the testing all the papers were marked and checked and all totals
end conversions were double checked. This, together with the fieldwork, involved
e tremendous ampunt of work as approximately 500 papers with 4,500 sub-tests
containing a total of 50,000 items had to be scored and checked.

The Moray House Picture Intelligence Test standardisation is based on work
done in 1943 with 8,107 children, and the conversion tables calculated from the
norms give a mean of 100 and a standard deviation of 15. This is the same as
the mean and standard deviation of the M,H. 77. Thus if detailed comparisons
of I.Q. scores between first year groups and fourth year groups were wanted,
the matter would be simple, as the scores are directly comparable, The reliab-
ility of the M,H. Picture Intelligence Test was calculated by the Ferguson
method and the coefficient quoted in the manual is of the order of 0.96.

It is true, of course, that the two tests, M.H, 77 and M,H., Picture Intell-
igence Test, are of a different type. The M.H, 77 test is mainly concerned
with verbal ability and it necessarily involves reeding ability. The M.H,
Picture Intelligence Test is more in the nature of a performance test and it
involves no reading ability,

However, the tests are applicable to and suitéble for the two main age
groups involved in the project, that is seven year olds and eleven yeer olds,
Fach in its place probably gives as reasonable an estimate of intelligence as it
is at present possible to obtain from group tests. The content and testing
procedure is different for the two tests, and this means comparisons between

stores on the two tests have to be made with caution., However, the content and
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testing procedure for each test is what is applicable to each age group and
each is necessary for the best estimate of intelligence at each age.

To obtain the best estimate of intelligence at each age is more impobtant
for comparisons than merely ensuring the tests are of similar type. Of course
if it haed been possible to have them of similar type as well this would have
been ideal,

The Arrangement of the Data

To apply the chi-square test to the relationships being investigated, the
relevant variables had to be sub-divided. As mentioned previously the variables
were sub-divided into three parts, and three by three contingency tables were
constructed. A tripartite sub-division was decided upon because the variable of
Stream Placement naturally was of this pattern. All the subjects fall into one
of the three categories, A stream, B stream, or C stream, The evidence here was
from distinct, discrete categories, It was easily obtained and it was ready for
allotment to cell frequencies in the contingency tables,

With regard to the variable of Month or Season of Birth (and thus age) the
obvious way of dividing the variable into three parts was to allot a four month
span to each sub-divison, The eldest children, September to December births
inclusive, were the sub jects placed in the first sub-division, January to April
births inclusive were placed in the second sub-division. The subjects born
towards the end of the academic year, May to August inclusive, were placed in
the third sub-division. As the dates of birth had all been noted it was only a
simple clerical task to place subjects in the right category and note the cell

frequencies in the contingency tables,
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The data for the two variables Jjust mentioned was easily obtained aﬁd
arranged and it involved no direct measures with the childreﬁ.- This was not the
case with the variable of I.Q. Level. The fourth year junior school children
were all given the M,H. 77 Test and the first year junior school children were
all given the M,H., Picture Intelligence Test, After marking and checking and
conversion to I.Q.'s etc, each individual child had a score, and a distribution
of scores was obtained,

As the means and standard deviations of the standardised tests are the same,
comparisons should be simple but it is possible that one or both of the
standardisations are dated or are not quite applicable to the sample in the
study. For instance the sample as a whole could be slightly above or below aver-
age, with respect to intelligence, or possibly the IM.H. Picture Intelligence Test
standardisation, completed in 1934, could be a little out of date, not being
quite applicable to the first year children in the sample. With respect to the
latter the sample mean and standard deviation could be somewhat different from
that of the original standardisation.

Individual scores, and group measures such as means and standard deviations,
should be suitable for comparisons within each year group where the same test was
being used throughout, However, in order to meke comparisons between years it
may be as well to convert all scores into standard scores. Comparable cont-
inuums of ability for each year group will thus be available,

This last measure, conversion to standard scores, will also make the task
of sub~-dividing the I.Q. variable very much easier and much more exact, Approx-

jmately one third of the population fall above the standard score of 0.4}, one
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third fall below a standard score of -0.44, and one third fall between a stand-
ard score of +0.,44 and a standard score of ~0,44, These cut-off points, at
+0.44 and -0.44 standard scores, seem to be the most reasonable ones to use in
sub-dividing the variable into approximately three equal parts, Using the mean
I.Q. and the standard deviation of I.Q. for the total first year sample, fhe I1.Q.
levels at the cut-off points of +0.4) and -0.44 standard scores cen be estab-
lished. To obtain the I.Q. score at +0.44 standard scores the equation would

be as follows, with X denoting the required I.Q. score,

X - Mean

044 =
Standard Deviation

Once the I.Q. levels at the +0.44 and -0.44 standard score points have
been found the tripartite sub-divison of the I.Q. variable is a simple matter,

The same procedure can be adopted for the fourth year sample, the mean and
standard deviation of this I.Q. distribution being used to enable a threeway sub-
division of the fourth year I.Q. variable,

Although in the original standardisations there were no differences between
the means and standard deviations of the two tests used with the first yeat
children and the fourth year children, differences may be found in this study.
Possible reasons for this have been outlined above, and it could transpire that
the cut-off points in terms of I.Q. could be different for the two main groups.
The use of standard scores based on the two main sub-samples, first year child-

ren and fourth year children, enables valid comparisons to be made.
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RuisULTS

The Investigation of the I.u. Variable

1. The Means and Standard Deviations

iith First Year Children - test used being the IN.H. Picture

Intelligence Test.

For

The

The

For

The

The

The

The

For

The

The

the Total First Year Sample in all Five Schools Combined.
mean I.(,. was 110.849. (110.9)

standard deviation was 15.69. (15.7)

School A (High socioeconomic background).
mean I,!,. was 117.219.

stand-rd deviation was 13%.52.

School B (High socioeconomic background).
inean I.7. was 115.75.

standard deviation was 13.63.

School C (Averase socioeconomic background).
mean I.(. was 107.03.

stendard deviation was 1h.54.

School D (Low socioeconomic background).
mean I,Q. was 107.0.

standard deviation was 15.89.
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For School £ (Low socioeconomic background).
The nean I... was 106,089,

The standard deviation was 16.8,

Fourth Year Children - test used being ii.H. 77.

For the Total Fourth Year Saimple in all Five Schools Combined.
The mean I1.0. was 103.6.

The stendcrd deviation was 17.98.

For Schocl A (High socioeconomic background).
The wmean I.'}, was 109.7.

The standard deviation wes 16.39.

For School B (High socioceconomic background).
The neen I.G. was 109.7.

The standard deviation was 17.5.

For 3chool C (Average socioeconomic background).
The mean I.,. was 98.65.

The stcndard deviation was 16.7.

For School D (Low socioceconcmic background).
The mean I.5. was 100.7,

The stendard deviation wes 14.2.
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For School i (Low socioeconomic background).
The nmean I.%. vas 98.1.
The standard devietion was 19.6.

(For further detail see Appendix A)

These results tend to show that, as a whole, the sample is a little
above average with regard to intelligence. Both the mean I.t). of the first
year sample and the mean I.(), of the fourth yecr sample were higher than
the mean I.(. s of the original samples used in the standardisation of the
respective tests [i.H. Yicture Intelligence Test and M.H., 77. The mean I.(.
of the total group of fourth year children was three points above the mean
of the 1964 standardisation sample. This difference is significant at the
one per cent level of confidence and the three points difference probably
reflects the true deviation of the total project sample from the population
at large. There is little reason to suspect that the first year schoolchildren
in the project sample are genuinely different in terms of intelligence from
the fourth year schoolchildren in the project sample, particularly as there
has been little population movement in the last few years in the local areas
involved. The fact that the first year sample's mean I.(Q. is so very much
higher than the mean I.%. of the stondardisation sazmple (10 points) is best
explained in terms of dated norms. The MH.H. Picture Intelligence Test was

/4

standardised in 1943 and the norms are no doubt now out of date. Seven year

0ld children probably perform better on this test now because of factors such
as earlier social maturity, the influence of nursery education, better infant

teaching with better methods and smaller classes than of twenty five years ago,
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the influence of mass media in early education, and possibly test
so hicticetion end increased confidence in a testing situation.

The K.H, 77 Test, used with the fourth year sample, wss standordised
only two years before its use in the project and the norms ére much more
likely to be accurate. The deviation of the fourth year semple from the
population at large is »probably indicative of a genuine deviation of the
total sample.

As the distribution statistics obtained for the samples in our study
differ from the original statistics of the standardisation samples, and
varticularly as the difference is greater from one set of distribution
statistics than for the other, it is imwerative that use be made of
standard scores based on the relevant data. Comparisons between sub~samnles,
that is between first year schoolchildren end fourth year schoclchildren,
would be extremely difficult without this procedure.

The standard scores will be besed on the data of the relevant
individual distributions, that is the mean and standard deviation of the
I.4. distribution of the first year children in the sample (tested on
i.H. Picture Intelligence Test), and the mean and standard deviatiocn I....
of the fourth year children in the sample (tested on M.H. 77.)

The actual working of the standard scores follows this discussion on
the obtained I.(,. means and standard deviations.

In some wavs the I.Q. means and standard deviations obtained for the

different schools are as might be expected. The relative differences between
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the different schools in the samnle were more or less »redictchble. The tiuo
schools A end 3, heving children from oredominantly highh socioeconoriic
backgrounds, obtained similar meen I... s. These mean I.§. 5 were sirnificantly
higher than the mesns for the other three schools. This result anplied to
both tests, that for the first year sample and that for the fourth yeer sample.
Perhaps surprisingly School C, considered to be of average socioecononic
stetus and drawing on a good working class population from e modern estite,
scored only at the sawme level as the two schools D and i, designated as
catering nainly for low socioeconoriic backgrounds. However, it is interesting
to note that this school, whose poruletion is considered to be rather
homogeneous with resrtect to background, did have a smaller standard deviation
on the M.il. Picture Intelligence Test than those obtained by schools D and £,
Also as expected schools D and B obtained similar group scores to one
another, and they tended to score lowly as compared to schools A and B, The
now well lnovm sociological maxim, that children from arecas of high socio-
economic background tend to obtain above average I.J. s and that children
from areas of low socioeconomic background tend to obtain I.G. s of below
average, was amply borne out in this study.

2. Conversion to Standerd Scores and the Division of the I.C. Variable

In the original planning of the statistical work of this study it was
considered that the conversion of I.{. scores into standard scores would be a
desirable procedure. After the results had been obtained for the first year
and fourth year I.{. distributions it was considered that conversion to
standard scores was essential, particularly if comparisons were to be made

between the year groups.
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with the First Year Group.
The mean I.{. was 110.9 ond the standard devietion was 15.69. For any

individual a stendard score could be obtained by the formula Z = (ki - X)

]
vhere 2 = the standard score,
where M = the mean I...
where X = the individual I.y.,

where S = the standard deviation of the I.(. distribution,

and where (M - X) means the difference between M and X,

e.g. 2 = (111 - 120 = +9 = + 0.6369
15.7 15.7
or 72 = (111 - 80) = - 31 = - 2.0 approx
15.7 15.7

As the main statistical work with the intelligence variable requires that
variable to be sub-divided into three varts the following procedure was adopnted.
Investigation of areas under the normal distribution curve (Cambridge
Elenentary Statistical Tables, 1953) showed that approximately one third of the
population fall above + O.44 stondard deviations or standerd scores, thet one
third fall between + O.44 standard deviations and - O.44t standard deviations,
and that one third fall below - O.44 standard deviations. Thus two arbitrary
I.Q. cut off points were obtained approximating to these points on the normal

distribution curve. The I.(:. cut off voints were obtaired in the following way.

2= (M - X)

where X is the I.3. point required.

o (7)) (8) = (1 - X)

S (8 v H o= X
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‘Jith the First Year Group this is as follous.

O.44 = (110.9 - X
15.69

.. (0.44) (15.69) = 110.9 - X

e 5.,903%36 = 110.9 - X
.. X = 110.9 - 6.9
= 104

The I.3. score of 104 is therefore the lower cut off point in the I.d.
distribution of the first year children.
In obtaining the upper cut off point

O.44% = (X - 110.9)
15.69

.o X - 110.9 = (0.44) (15.69)

o hid

6.9036 + 110.9

117.8
i.e. X = 118 approximately.

Thus the first year I.;. dictribution can be divided into three parts
using the I.Q.'s of 104 and 118 as division points. Obviously I.Jy. 5 above
113 would be placed in the ton or above averasge catesory, and I.Q. s below 104
would be placed in the bottom or below average category. I.i.'s between 118
and 104 would be placed in the middle or average category. .ith rezard to
I.5. s that actually wvere 118 or 104 an arbitrory decision had to be made
as to placencnt.

To meintain balance either both had to be -laced in the end categories
(above or below avera_ e) or both had to be nplaced in the middle category of

avercige. 1t was decided thot the uost reszsonsble vrocedure, causing the least
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Qs

igtortion of rny kind in a three usy division, vas placcuent in tae
niddle or avereare cioterory.
Thus the Tirst yerr I.7 . distribution wes divided into approximately

three equal parts as follows.

Above Averare ... + O.44 standard scores I.¢. 119 and above.

AVarage oeeee.oee + O.4h standard scores to

- 0.4% standerd scoroes - I... 10k - 113 inclusive.

Below Averaze ... - O.bl standrrd ccores

I.,. 103 and below,

With the Fourth Year Grouo

The mecen I. .. was 103.6 ond the st-ndard deviation was 17.98. The
same procedure wos cdosted with the fourth yecr sroun as with the first
year grour.

Using the suine system it wes ascertcined that the fourth year I. ..
distribution could be divided into apsroximately three ecual parts as
follous.

Above Avera_ s .. + O.hlt stondord scores - T..;. 112 and above

0

Aversz e  oseess + Ot stzndcrd scores to

- 0.4h gtondard scores - I.., S6 - 111 and inclusive

v

Below fwverose «. - Q.44 stondard scores I.:;. 95 and below.
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3. An Assessment of the Normality of the I.Q. Distributionms.
This is concerned with assessing whether the I.Q. distributions of the

individual schools in the study are normally distributed, that is that the

I1.Q. scores in terms of frequencies will correspond to the normal (Gaussian)
curve, The I.Q. scores should tend to be normally distributed about their
mean. Certainly this seems to be the nature of things, and, as noted by many
psychologists, for example Vernon (1960), there is a definite tendency for
human abilities to be normally distributed. If a large unselected group of
children is tested, and the numbers obtaining each score, or I.Q., are plotted,
the graph usually approximates to the symmetrical, bell-shaped curve known as
the normal distribution curve. Most individuals score near the mean and fewer
and fewer individuals score as either extremes are approached.

In practice the graph tends to be a little irregular unless the numbers
are very large, and, of course, 1f the group has been specially selected it
will tend to become skewed rather than symmetrical. This could be the case
with some of the schools in the study, as the pupils of schools having non-
average socioeconomic backgrounds could be considered as specially selected
groups. Certainly the high socioeconomic background schools may tend to
produce distributions which are slightly negatively skewed as compared to the
distribution of all aschools combined. Similarly the low socioeconomic back-
ground schools may tend to produce distributions which are slightly positively

skewed as compared to the distribution of all schools combined.
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The following table shows the I.Q. distributions for all schools in
both years.
The distribution of each individual school can be examined to see if it is
normally distributed about its own mean. It can also be examined in relation

to the mean and distribution of the whole, combined, school year group.

Table Illustrating the I.Q. Distributions

At First Year Level

Individual Schools (with frequencies)

I.Q. Range A B C D E Total School Year Group
129.5 - 139.5 21 14 2 6 8 51
119.5 - 129.5 29 33 21 18 17 118
109.5 - 119.5 26 27 19 21 23 116
99.5 - 109.5 15 19 25 27 21 107
89.5 - 99.5 8 7 15 14 23 67
79.5 = 89.5 L 2 3 7 6 22
69.5 - 79.5 0 1 b 6 7 18
59.5 - 69.5 0 1 1 1 2 5
Totals 103 104 90 100 107 504
Mean I.Q. 117.2 115.7 107.8 107.0 106.0 _ 110.8

Standard Devs. 13.0 13.6 14,5 15.8 16.8 15.7
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At Fourth Year Level

Individual Schools (with frequencies)

I.Q. Range A B c D E Total School Year Group
139.5 - 149.5 3 3 1 0 1l 8
129.5 - 139.5 6 11 > 1 2 a3
119.5 - 129.5 23 17 7 5 19 2
109.5 = 119.5 2h 24 18 15 12 93
99.5 - 109.5 22 25 18 16 11 92
89.5 - 99.5 14 10 27 18 18 87
79.5 - 89.5 9 8 20 9 19 65
69.5 -~ 79.5 3 6 8 6 18 h
59.5 - 69.5 1l 1l L 0 4 10
Totals 105 105 106 70 104 4g0
Mean I.Q.s. 109.7 109.7 98.6 100.7 98.1 103.6
Standard Devs. 6.4 17.5 16.7 143 19.6 17.9

At the level of inspection an examination of the twelve individual I.Q.
distributions indicates that the distributions tend to be normally distributed
about their own means. This is the case with all schools at both first year
level and at fourth year level, although perhaps this is not so, completely,
with schools A and B at first year level. Here there seems to have been
insufficient "headroom" or "ceiling" with a resulting "bunching'" in the highest
category. The same applies to the Total Group.

It certainly appears that the other I.Q. distributions are normally
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Cistributed cbout their means, although with school E at fourth year level
there is an irregulerity elmost sufficient to susgest a bi-modal distribution.
This is probably just a checnce result, end perhcps, partially, it is due to
the arbitrary category limits. Perhaps there were several borderline cases
which did not fall into an expected (expected in terms of a normal distribution)
category, but just fell into a neighbouring category. This would cause
distortion to the normel distribution. If the arbitrary category limits were
changed slightly a different, more normel, distribution might be obtained.

For example if 6 cases from category 3 crossed the borderline to category
4, &4 cases from category 4 crossed the borderline to category 5, 4 cases from
category 8 crossed the borderline to category 7, 7 cases from category 7
crossed the borderline to category 6, and 5 cases from category 6 crossed the
borderline to category 5, a normzl distribution would be formed.
A tabulated representation illustrates the point.

School E
Categories
12 3 4 5 6 7 8 9
Actual Distribution 1 2 19 12 11 18 19 18 4

After Suggested Changes 1 2 13 14 20 20 16 14 &4

Examinztion by simple inspection sugpests that, at first year level,
schools A and B are rather negatively skewed, and schools C, D, and E are
slightly positively skewed. At fourth year level schools A and B again seem

to be negatively skewed but perhaps tc a lesser extent than at first year.
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level. Schools C, D and E again seem to show some positive skewing at fourth
year level, but this is very slight and the distributions can be described as

reasonably normal.

The above assessments have been made at the level of simple inspection
but it is possible to test statistically a distribution for normality.
Guilford (1956) describes a method of obtaining the frequencies that would be
expected if a distribution (of given frequencies, mean and standard deviation)
was normal. He then shows how these expected frequencies can be assessed in
relation to the observed frequencies of the distribution. A form of the Chi=-
Square Test can be applied, so that a value can be obtained which will indicate
whether the actual obtained distribution is significantly different from a
normal distribution.

Chi-square values for each interval are obtained and these are totalled
to produce an overall value. In assessing the overall value the degrees of
freedom allowed are the number of intervals involved minus three. One degree
of freedom has been lost in computing the mean, a second in computing the
standard deviation, and a third is allowed for N, the size of the sample.

The formula for obtaining the chi-square values for each interval is as
follows.

(fo - fe)2

fe

where (fo - fe) is the difference between the observed frequencies and the
expected frequencies.

Also vhere fe = y ( *** )
8.d.

Further detail of the formula can be found in Appendix A.
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; It was decided that the statistical test described should be applied to
the following two distrivutions.
1. The I..;. Distribution of the Total First Year Sample in all Five Schools

Combined.

2. The I.({. Distribution of the Total Tourth Year Sample in all ¥ive Schools

Combined.

The decision to apply the tests was based on the fact that the two
distributions mentioned are used in the division of the I..). variable. The
author considers that when a variable is being divided into three parts of
equal size, and these parts are to be classified =25 upper, middle and lower
divisions, it is desirable, although not absolutely necessary, that the voriable
be normally distributed. Cbviously a score distribution of almost any form can
be divided easily into three equally sized parts, in order of merit, by merely
counting a third of the cases from the top and a third from the bottom, and in
the cese of grouped danta interpolating into the oppropriate catepory. Lowever,
if the distribtution is not normal there is less satisfaction with the arbitrary
division noints, end there is less confidence in the 2locing of the indivicuals
near the borderlines. Some divisions uay not seesn to be so greatly diflerent,
ond there is less confidence in readily classifying thce divisions as wawer,
widdle and lower.

f'or instance, when a distribution hsas a large, nepative, skew, tie hi_hor
division point in & tiree way division will probobly fall into o ceterory

havia;; a large pronortion of the frequencies. That is it will be at the highest
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point of the curve. Many cases will be 'bunched" around the division point,
and there can be little confidence that a fair number of the caaeé on one
side of the division point will be so very different from a fair number on
the other side.

With a distribution which has a very large proportion of its cases in
the category known as the mode, it is even possible that the two division
. points could both be in this category. If this was the case one could not
feel so confident about the value of dividing such a distribution into threé
parts of equal size, and classifying them as upper, middle and lower. Of
course, the point of absurdity is reached when a distribution is such that
almost every case obtains the same score. A three-way division would then

be a nonsense.

With a normal distribution no division point is at the highest point of
the curve, and the three parts can be more obviously and clearly classified
as upper, middle and lower divisions. The three sketches below illustrate

the points being made.

NECATIVE SKEW MosRL NORMAL
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Although the normal distribution curve most readily lends itself to a
confident three-way division, and although some abnormal curves are not
suitable for this purpose, other curves that depart from normality may be’
divided with a fair degree of confidence.

This could apply to some flat curves. That is curves that are even and
uniform but with little height as compared to the curve of a normal distrib-
ution. Such distributions are evenly spread over the normal range but with
a less than normal grouping around the mean. It could also apply to tri=-
modal curves if such were ever found.

There is only great lack of confidence in a divisidn when many cases
of similar ability are '"bunched" around a division point, such as in the case

of a very highly skewed distribution.

Using the Chi-Square Test of a Normal Distribution the results for the
two school year groups were as follows.
1. For the Total First Year Sample of all Five Schools Combined.

The obtained chi-square value was 12.65.

With 3 degrees of freedom, after regrouping, this is just significant
at the one per cent level.
2. For the Total Fourth Year Sample of all Five Schools Combined.

The obtained chi-square value was 10.73.

With 4 degrees of freedom, after regroﬁping, this is significant at the
five per cept level.

(For further detail see Appendix A.)
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These results indicate that both distributions are not complefely
normal. If they had been completely normal, low, insignificant chi-square
values would have been obtained. However, the chi-square test is a very
stringent one and small deviations from normality can produce a significant
result. Actually in the case of the fourth year distribution the deviation
of one class interval was sufficient to produce a significant chi-square
value.

It caﬁ be seen from inspection that the curves of both school year
distributions are not grossly abnormal or distorted. There is no excessive

"bunching'" at the division points. The curves are as follows.

FIRST YERR FOuRTH YEAR

Most important in the division of the I.Q. variable is the fact that

standard scores have been used. As this is the case, and as the distributions
are not grossly abnormel, i£ can be assumed that a reasonable division of the
variable has been made.

As the standard scores are based on the total year distributions there

should be reasonably even numbers in each division of upper, middle and lower
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intelligence, for the total year groupings, but some of the schools with
skewed distributions will have more cases in an end category. For instance
schools A and B will probably have more cases in the + O.44 s.s. category.
However, this does not mean that the cases in that end category, or in any
other category, will not be evenly distributed between the sub-age groups.
Unless there is sone unknown birth-intelligence factor operating, there
ghould be as many May to August birthe as September to December births in
the + O.44 s.8. category. This should apply to each intelligence division
or category.

Although intelligence is not perfectly normally distributed in the study
sample this does not mean that, at all levels, it will not be evenly distrib-
uted throughout the sub-age groups. Approximately the same numbers should be
found for September to December births, January to April births, and May to
August births at any of the three genmeral levels of intelligence. The chi-
square test of the relationship between I.Q. level and month of birth,
examined in a following section, should be able to assess how far this is
true. If it is not true it will indicate that there is some special influence
operating, such as some birth months showing a consistent superiority in

intelligence.
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The Investipation of the hZelationsniz between I... and Streaw . loceument

The ~im of this invezti_ction was to estoblich that, in genereld, as a
grous, the children in the szirle were streamed, For g1l stotictical tests
the dzta pertaining to the two verisbles was errenged in three by three
contingency tables., Chi-sguare volues vere computed. ligh, significant,
chi--sguare values would incdiccie that there ves a relaticnshin betwecn I.. .
cnd stream placement, and that, without doubt, the children hod been streaned.

To reach significance at the five jper cent level of coniidence a
chi-scuare value of 9.49 is necesscry when four degrees of freedom apn_ly. To
reach gipnificance at the one ner cent level of confidence a chi-sguore value
of 13.28 is necesscry when four de_rees of freedom ap)ly.

With #irst Year Children.
For the Total First YVear Samwmle in all Five Scheols Combined.
The chi-scuare value was 14C.86 “his is very highly significant.

For School A

The chi-scuare value was 53.6 Thic i

VN

very hiphly significant.

For School 8

The chi-square value was 33.0 This is highly sisnificant.
For School C
The chi-sguere value was 30.6 This is highly significant.

For 3chool D
The chi-square vzlue was 18.06 This is still well beyond the one
per cent level.
For 3chool &

The chi-square value wes 48.6 This is very hipghly significant.



.ith Fourth Year Children.

For the Total fourth Year Sample in all Five

The chi-square value was
For School A.

The chi-square value vas
For School B,

The chi~square value was
For School C.

The chi-square value was
For School D,

The chi-sguare value vas
For School L.

The chi-sguare value was

335.5

100.3

121.2

0.4

he.2

93.7

This i

This

This

This

This

Schools Combined.

is

is

is

is

very highly significant.

very highly significant.

very highly significant.

very highly significant.

very highly significant.

This is very highly significant.

For the Complete Sample of First Year and Fourth Year Children Combined.

The chi-square value wes

526.3

(For further detail see Apvendix B.)

Obviously there wos no need to proceed with liaxwell's test here, and the

Apain this is very highly significent.

above results confirm beyond any doubt that,; in both school years, in all

schools, the children, in general, as a group, wvere bein; streamed.
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o Tl IDVOSTIGLTICN  Cif M TUHLATICHGUIE AT TN

LoVil CF Teoo oNDJ TONTLH CF DIOTH

(and_thuc sub-oge groug)

The aiw of this investication wiz to esteblish that intellicence is evenly
distributced throughout the subeage groups of the children in the sa.nle, and to
ascertain that no birti: wonths have a significant advantage with res)ect to
intellizence. Tor the statictical testing the data wes arranced in three by
three contin_gency tables. Chi-square values vere computed. aAs with the pre-
ceding voric chi-square values of 9.4% and 13.20 were neceszary il the five jer
cent and one per ceont levels of confidence weire to be rcached,

Cf course here the hypothesis is that no sicnificant diffe.ences will be
“ouncd and no sicvnificant chi-square values will be obtained.

Vith First Yoar Childrein.

Jor the Yotal Tirst Year Sanyle in all Five Schools Combincd,
The chi=sguare value was 2,78, 7his is not significant.

For School A

The chi-square value was L.853. This is not sicgnificant.

ffor ochool 3.

“he chi-square valuc woi 3.%27. This is not pignificant.

For School C.

The chi-square value wvas .143. This is not significant.

For School J.

The chi-scuare value v

)
@

7.215. This is not significant.
For &School (e

The chi=square value was l.wl5. This is not significant.
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With Vourtlh Year Childron,.
Por the Total Fourth Your Sarple in 2ll Five Schools Conbiucde
The ¢hiesguare value o 7.117. This is not signilicant.

Jorr School Ao

I
[
c-
O
[77]

The chi=zcuare value wirs 2.779. Thic is not ¢ gicnificant at the five
per cent level of ceniideonces

For Zchool 3.

just significant at the five ner cent

s
L&

The chi=-squarc valuc wasz ¢.C5%. This
lovel of confidences

Fer School C.

The chiesquare valuc was 3.707. This is not signilicante.
For School 2.

The chi-squarc value was 2.957. This is not si, nificant.

For School i.

snificanto.

[N

The chiesquare volue was 2.6%5. This is not &
For the Complete Samplc of Virst Year and fowrth Yeoar Children Cowmbincde.

The chi-scuare value wrs 2.10. This is not siynificant.

(For Ffurther cctails see Appendin €)

~

MNo signilicant cui-sguaie valucs vore found Tuyx the tests done with the
first year children. 7ith respect to tire fourth yeor chilarci one of the six
chi=squarce tcsts, that for School 4, produced ¢ value vhich was just short of
sicnificance at tlie five per cent level of confiidence. snother one of the six
Tourth year tosts; that for Uchiool 3; oroduced a value that did just recch this
level of cicnificance. The other four tests dia not approoch o lovel of

-

significancce
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A Laxsell trend analysis was aphilicd to tle fourth ycor contincency taules

LA

of .chools A ani Je Thiz did clarify umetters to some cutent as it did show

ay

that thure were not signiflicant linear trends in the contirgency tablos. Thi

@

conlied to both Gchool A and Schiool 3 ana the respective scores were (.12 and
1.7, Cf course a lincar trend vas not veally expected 25 this vould entail a
¢giradual, orcered, improvenent or deterioration of IL.y., correclating with an
ordercd succession of birth nonths frow Septeuicer to auguut. Cne definite
ueviation from cipcctation by one sub-age group coul:d nroduce a si¢nificant
overall chi-squarc for the contingency table, and such a aeviation might suggest
that a particuloir sub-age ¢croup had an advantaie or a disadventace with respect

to intelligence.

The contingency tavle of School A (Fourth Year) showed a differeint I.le
disiribution for the sub-ace ¢roup whosc birth months were January to Anril; a
distribution different to those of tihe other two sub-age groups represcnted in
the sauniec contingency table. The distribution for this sub-ade oroup was near
normal, vhereas for the other two subi=age croups, the distributions wvere

negatively skewed. The mean I..;. was also signidicantly lower.

It is rather intcresting to note that with School 2 (Fourth Ycar), the
chi-square value reached significance at the five per cent level of confidence
rzainly because of the contribution of the same sub-aje c¢roup,; namnely January
to April births. Illowever, on this occasion the deviation was in the opposite
cirection. The distribution of I.;. for the = b-auc c¢roup in this contingency

tablce wvas more negatively skewod than the distribution obtained for the other
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two sub-ayc greups. This tiue the mean I.4. for that sub-age diroun vas

significantly hichcr than the micans of the other two sub=acce greupsS.
School A

lonth of Lirth

Sept. to Ueco Jan. to april l.ay to fug.
Loevel +0.44 s.se 22 10 20
of +0 il to =Q.lth 7 15 10
I.Go 0.4 ses. 6 9 5

School B
onth of lirth

Sépto to Jec. Jan. to April lL.ay to aug.
Level  4Goll s.s. 1L 20 16
of +0.0:le to ~C.hl 11 g 15
To.ia =04l s.5. 12 2 6

Clecrly the evidence we hive collected licre indicates tliat intelligence
secs to be evenly distributed throughout the sub-aye groups. It supnoits
the hyvothesis that no sudb-are rou) seems to nave any advantacce with resncct
to intelligence. No linear trends verc noted in thie data, and the tuo rela-
tively high chi-sguare values, ncar to thie point of sicnificance at the five
per cent level of confidence, tended to cancel cach other out as records
sostulating a sunerior or inferior sub-age croup.

In any cvent s thirtyenine chiescuare tesis are veing dorme in this study

o~

one would cxpect two of theur to reoch the five ner cont level of confiilence by

chance alone. Thuc a cigrificant res'l™ such .o thal ebhtaived for ‘cheecl =
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(fourth year) should not be totally unexpected.

Finally it should be observed that the niost reliable chi-square test will
be thut in which the cell freqguencies are at their highest. That is vhen the
total data on the two variables bein¢ exawined is grouped and arranced for
testing. It is worth noting that when this was actually the case the chi-

square value vas low and nowhere near significance (i.e. 2.18).
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Do TILT  INVLEOTIGATION OIF T RELATICNSIY. VRN

HONTH  COF  BIA®H  (AND THUS AGE)  AND  STUIAL DLACLH.NT

This part of the investication is the most crucial of all, as it is
directly concerned with the main object of the study. It will reveal whether
children from the different sub-age groups within a school year group are
evenly and randoiily distributed throughout the streauns, or whether they are
unevenly distributed, that is not distributed at random. The actual facts of
the stream allocation will be revealed regardless as to whether these fTacts
can be justified or not.

If there is a random allocation to streams, and if no sub-ayge croup is at
an advantace or a disadvanta e as to stream nlacement, then the contingency
table should produce low, non-significant, chi-square values. If significant
values are found it will sugrest that the children born in the differinc sub-
age groups are not evenly distributed throughout the streams and that some
bias is operatinge If so some sub-age ¢roup, or ¢iroups, will be at an
advantage with recard to stream placement, and some other, or others, will be
at a disadvanta.e. #dny trends in the contingency tables will be noted. The

significant points are again 9.49 and 12.23.

With First Year Children.
For the Total First Year Sample in all Five Schools Combined.

The chi-square value was 37.59. This is highly significant.
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For School A, .
The chi-square value was 10.6. This is significant at the five per cent
level.

For School B.

The chi=square value vas 18.2. This is highly significant, being beyond the
one per cent level of significance.

For School C.

The chi-square value was 10.77. This is sigﬁificant at the five per cent level
but not the one per cent level.

For School De.

The chi=square value was 14.37. This is significant beyond the one per cent
level,

For School E.

The chi-square value was 2.14, This is clearly not significant.

Vith Fourth Year Children.

For

The

the Total Fourth Year Sample in all Five S5chools Combined.

chi-square value was L.3%8. This is not significant at the five per cent

level of confidence, and it does not even approach it closely.

IFor

The

School A.

chi-square value was 9.06. This is almost sicnificant at the five per

cent level.

For

The

School B.

chi-square value was £.S0., This is not significant.
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For School C.
The chi-squarc value was 4.57. This is not significant.
JFor uchool .
The chi=square value was 7.65. This is not significant.
¥or School i,

The chi=square value was l.34. This is nowvhere near significance.

Vith the exception of one school, School &; the first year children from

th

(o}

different sub-ﬁ ¢ groups do not see.. to be randomly spread throughout the
streams. Thore appears to be some biues opeorating, with one of the suu~age

croups beinc ot an advantae with respect to streart placement and one being at

a disadvantage. The degree of bies is quite apprecicble as tuvo schools produce
chi-square values significant at the five per cent level of confidence {when

the relationship between Fonth of Birth and Stream Placement is investigated)

and another two schools produce values sighificant at the one per cent level of
confidence. The chi-square value for the whole first yecar group is significant
at the one per cent level of confidence. An inspection of the contingency tables
having sicnificant chi-square values shows that the trend or bias is always in
the saue direction. The first sub-age group tends to have greater representation
in the A streams than would be 2xpected by chance. This first sub-age group
consists of children born in the months Septenber to Jeceiber inclusive, that is
the olcdest children in the sample. Conversely the third sub-are group consisting
of the youngest children in the sample, those born from May to August inclusivey
tended to have undue representation in the C strcams and relatively poor

representation in the A streams.
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The continrcency table for all the first yecar children corbined illu=
strates the above mentioned position of trends gquite well, and the
distribution of frequencies is typical of the results noted for first year
children in all the schools except 3chool &,

Total First Year Group Birth konth v Stream ’lacement

Birth Month

Sept. - Dec. Jan., - April Fay = Aug.
Stream Placement A 92 62 4L
B 48 60 71
C 25 40 62

The Resulting Chi=Square Values

11.L2 0.Ch 9,51
1.92 0.10 1.C7
6.62 0.01 6.78

The overall chi-square value was 37.%4.

The trend, with a tendency for older childreir to be placed in higher
streams and younger children to be placed in lower streams, can easily be
seen if the two end distributions are exanined i.e. the distributions of
stream placement for those born September to .Jecember and those born lay
to August. Inspection of the frequencies in the four corner cells of the con-
tingency table, and noting of the contributions o¥ these cells to the ovgrall
chi-squaré value, further denonstrates the trend (sce the table above).

The trend can be seen so clearly by inspection that a lMaxwell Chi-Bquare
Trend Analysis hardly seems necessary. Nevertheless this was done as a

statistical measure. The outcorne was that the trend described was highly
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.significant. The results for the contingency table shown, that is the one
relating to the total sample of first year children from all five schools
combined, were as follows:

Degrees of Freedom Chi=Sguare Value

Due to Linear Regression 1 35.2
Jue to Departure from Linear Regression 3 2.2
Overall Value L 37.4

As the distribution of cell frequencies in the contingency table dealing
with the total first year sample was so similar to the distributions found in
the contingency tables dealing with schools A, B3 and D, the Maxwell analysis
would be similarly significant for these individual schools. As the obtained
Haxwell result was so highly significant it was not deemed necessary to repeat
such a similar computation for each individual school. The overall chi-square
values are more than sufficiently significant and the trend directions are
obvious.

The contingency table for the first year children in School C produced an
overall chi-square value of 10,76, which was significant at the five per cent
level, but the degree and direction of trend was not quite so obvious at the
level of simple inspection., A lMaxwell test was therefore carried out and it
had positive results. The portion of the overall chi-square value due to
linear re.ression amounted to 8.288. Allowing one degree of freedom for
regression this was significant at the one per cent level. Confirmation is
given that the same trend found operating in schools A, B and D is also found

operating in School C.
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Although the contincency table dealinqg with the first year children in
5chool E did not produce a si¢gnificant overall chi-square value, it is
possible that there could still be a trend within the table which could prove
to be significant. Siniple inspection of the distribution of fregucncies did
not suggest that this would be so, and a statistical checit showed that a
Laxwell test could not possibly be significant.

In a three by three contingency table there are four decorecs of freedom
apprropriate to the overall table; and the significance of the obtained chi-
square value is in relation to these degrees of freedom. lowever, in assessing
a trend within a table the llaxwell test estimates the portion of the overall
chi=square value that is due to linear regression. In assessing the signific-
ance of this portion of the chi~square value only one degrece of freedom is
appropriate. For one degree of freedom a chi-squarc value of 3.84 is needed
for significance to be reached at the five per cent level of confidence.

As the chi-square value for the wiole table was only 2.14 it is obvious
that even if alniost all of that amount was due to linecar regression it would
not be sicnificant. Incidentally the combuted chi-square value due to linear
regression in this tablec was only 1.49. This is clearly not significant.

In summarising the position with the first ycar children it can be saicd
that in schools Ay By C and U, there is a definite tendency to j:lace the older
children in the upper streeons and the younyer children in the lower streams.
Cnly in School ¥ does there secorr to be unbiased allocation to streans, with
the younger children having the same opportunity as the older children of being

rlaced in a higher stream.
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WWith the fourth year children the position of stream placement seems to
be different to some extent. Children from the different sub-ace oroups secn
to be more evenly spread between the streams. The older children do not seem
to be at such an advantage and the younger children do not secem to be at such
a disadvantage.

The contingency table investigating the relationship between month of
birth and streawm placemcnt for the total fourth year sample produced an overall
chi-square value of 4£.38. This is not significant and it does not even
approach the five per cent level. Individual schools B and C obtained similar
non-significant values of 2.93 and 4.57 respectively. School E produced the
particularly low and non-significant value of 1.34. The value for 3chool D
was 7.65 but this is still well short of significance at the five per cent
level. Only School A produced a chi-square value approaching significance.
The value was 9.06 and this was just short of significance at the five per
cent level.

Inspection of the contingency tables for the Total Fourth Year Sample,
School B and School C did not indicate possible significant linear trends,
except perhaps in the case of School T. Nevertheless, a statistical check
with the bMaxwell test was carried out for all three tables. As expected no
significant trends were found for the Total Fourth Yecar Sample and for School

B, and the computed chi-square values due to linear regression were as follows:

For the Total Fourth Year Sarple 3.1. Not quite significant at the five per
cent level.

For School 3, 0.22. DNowhere near significance.
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However, School T obtained a value of 3.87 which was just significant at the
five per cent level, and the direction of the trend indicated that the older
fourth year children in this school do have a better chance of being placed
in a higher stream than do the younyer children. There was obviously little
point in attempting a Maxwell test with School I as the overall chi-square
value for that contingency table was novhere near significance for even one
degree of freedom. Lven if almost all the obtained valuc was due to linear
regression it still would not be significant.

Schools A and 3 both had overall chi-square values large enough to make
a lhaxwell test a nccessary check, although even with these two schools
inspection of the contingency tables did not readily indicate lincar trendse.

For 3chool A a score of 2.059 was obtained with the lMaxwell test. This
does not reach the five per cent level for one degree of freedom, and it can
be concluded that there is no sirnificant linear trend in this contingency tables

School D obtained a score of U.19 with respect to linear regression and
this is nowhere near significance.

Thus with the fourth year sample the position is found to be somewhat
different to that found with the first year sample. /Zith the fourth year
samnle hardly any significant relationship was found between month qf birth
and stream placement. The contingency tables investigating the relationship
between these two variables were almost all non-significant. None of the over-
all chiesquare values, from the contingency tables dealing with the total
fourth year sauple and all the individual schocls,; were found to be signific-

ant. The use of the Maxwell test only led to the discovery of one significant



Jdinear trend.

attained significance at the five per cent level.
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That was with School € and the obtained value only just

The following table shows how the first year sauple anu the fourth year

sample conpare with regard to the relationship between month of birth and

strean placement. Chi-square valucs fron the respective contingency tables

are given. For four degrees of freedom values of significance at the five
g

pcr cent level and the one per cent level are 9.49 and 13.20 respectively.

School A
" B

" (o

" b
Total Year
5 (5)

s (1)

[
iNorte

The table readily illustrates the following points:

Group

Significant at the five per cent level

10.6
18.2
10.77
14437

2.14

Not significant.

Shows a significant linear trend

]

S

S

S

1st Year Sample

(5)=
(1)=
(5)°

(1)=

N'S°

S

(1)=

"

9.G6
1‘1‘098

%57

Joes not reach the five per cent

1. All the fourth year chiesquare values are much lower than

their counterparts of the first year.

for School L which obtains non-significant values for both

the first year sarnle and the fourth year sample.

suggests a correction to some extent of the placement bias

found with the first year sanple.

This is even true

This

Lth Yecar Gample

level
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. 2. 3chool £ is the only school completely unaffected by a
bias in the placement of children froia different sub-age

groups to the various streams.

3. uchool C was the only school which showed significant bias
of nlacement with both the first year children and the
fourth year children, although the significant trend noted
in the fourth year only just reached significance at the

five per cent level.

Further contrast between the first yecar childrern and the fourth year
children in terms of stream placement will be dealt with in the next

section.

(For further details relating to this section, see Appendix )
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Ko THE  INVLOSTIGATION OF  CHANGE  FaGe.  FIRST Y:AR 10 FOURTH

YidAR, VITH RiESPCCT TC  THE  OISTRIBUTION OF  YOUNG

CHILDREN  THRUUGHCUT THE  STISANS

It has already been noted that in stream placement at the first year level
the different sub-age groups are not randomly apread, and a bias seems to operate
against the youngest children., At the fourth year level this bias is not so
obvious and it is not statistically significant. In this section it is aimed to
measure differences between the first year and fourth ycar groups as to this
bias. It was originally hypothesised that there would be no difference, and that
the proportions of younyg children in the various gtreams would be the same for
hoth school years. It was narticularly thought that the proportion of young
children in the lower streamns would be the same in fourth year as in first ycar.

The evidence of the last section suiyests that the hypothesis will not be
substantiated, but two measures will be adopted to assess vhether, with the
youncest children, the proportions in the different streams are the same for the
two school years.

1. For the younuest sub~aie group (llay to Jugust birthdays), the relationship
betvecen stream placement and school ycar (1st year or 4th year), the

contingency table was as follows:

Stream
A 3 c

Year Group First Yecar b 71 62 - 177

Fourth Year 54 63 k2 - 159

98 134 106 - 336

The overall chi-square value for the table was %4.389. This is not quite

significant at the five per cent level of confidence.
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The result suggests that the first year distribution of young; children
throughout the streams is not statistically different from the fourth year
distribution of young children. However, closer inspection of thc¢ table shows
that, altliough the proportions in the three first year cells are not so widely
different from the proportions in the threce fourth y.ar cells in terwms of plus
or ininus, the distributions for the two school ycars are quite different. There
is a reversal of trend frowm first yecar to fourth year. Of the children under
consideration, that is the youngyest sub-a e groun, more were placed in C streans
than in A streams at the first ycar level. At the fourth year level morce were
placed in A streams than in C strearns. This rcvesal of trend is quite definitey
and it is certainly possible that the teble could contain a significant chi=
square value due to linear regression.

Accordingly, a llaxwell Chi-Square Trend fnalysis was done with respect to
the table and a significant result was obtained with respect to lincar regression.

The sub-divisicn of the chi=squaire value for the table was as follows:

Ddegrecs of Freedom Chi=Square Value

Due to Lincar Regression 1 t,376 S
bDue to departure from Linear ilcgression 1 0.013 NeS.
Overall Value 2 4,389 NeSe

This shows that the linecar regression in the table is sicnificant and this means
that the first year and fourth year distributions can be regarded as different.
Undoubtedly a change seens to have occurred by fourth year with resiect to the

distribution of younger children throughout the various streams.
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.2+« # second measure was adopted to assess any possible chances in stream
allocation from first year to fourth year with respect to the younyest
sub~age group.

This measure was a short series of tests of proportions.

a. The first test of proportions was between the first year youngest sub-age
group children in stream A and the fourth year youngest sub-age group
children in stream A,

As the children in the fourth year sanple are not the same children wvho
appear in the first year sample the appropriate test will be a test of difference
between uncorrelated proportions. The formula suggestecd by fisher (1950) was

used for this test. The formula is as follows:

Py 7 Py
Z = 53 ENl"Nz; where p = N1 Py * Ny Py
(N1 Ny Nye Ny
and where a =1 = 5

The test gives a score which can be interpreted in terms of the standard
measurement 2, appropriate to large normal saiples.

The result of the first test vas a 2 of 1.80. This is just about significant
at the five per cent level of confidence, the required value being 1.96. This
suggests that the proportion of young children placed in the A streams differs
between first year and fourth year. The proportion of young children in A
streams in first year is 0.2486 and the proportion of young children in A steams
in fourth year is 0.3396. The difference between these proportions is just about
significant at the five per cent lecvel.

be The same test was applied to the proportion of youngest sub-age group

children placed in B streams in first year as against the proportion
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. of them placed in 3 streams in fourth year,

For this test a % value of 0.09 was obtained. This is obviously not at all
significant. The two proportions for young children in the D streans of first
year and fourth year were 0.401 and 0.396 respectively. These are rmuch the same,
certainly not significantly different.

Of course, if a bias is operating at either first year level or fourth year
level, or both, it will not be apparent by the examination of the proportions in
the D streanis, and contrastin: the first year and fourth year with respect to the
proportions of youny children in the B streams will illustrate little. If a sub-
group is being undervalued or overvalued in some way, and proportions are the
measurement criteria, it will be the proportions found at the ends of the
distribution that will provide the important evidence.

Thus in contrasting the two school ycar groups with regard to the propor-
tions of young children in the various streams, it will be to the A and C streams
that we will look to obtain our main evidence.
¢+ The saire statistical test was ap:lied to the proportion of young children

plaeced in C streams in first ycar as against the provortion of young
children placed in < streaiis in fourth year.

For this test a Z value of 1.39 was obtained. This does not reach the
five per cent lcvel of confidence and it could be said that the proportions of
young children in the C streams of first year and fourth year are not signific=
antly different. The actual proportions were 0.35 and C.233 for first year and
fourth ycar respectively. However, the probability of such a difference between
proportions (onc dircction or the other) being obtained by chance is only about

eighteen in a hundared, and the probavility that the differrence will operate in
g 9 i - A
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onc cupected or predicted direction to sucn an extent is only nine in a

hundred.

The diffcrence in proportions is only just about significant between the
first year A streams and the fourth year A streams, (i.e. the pronortion of
younger children in thesc streans), and the cifference in proportions between
the first ycar C streaus and the fourth year C streawms does not reach signific-
ance. ilovever, one vital point must not be overlooked. That is the fact that
a contrasting study revealed not only differences in proportions froiy one year
to another, but also a change as to which had the larger and smaller proportions.
The two school years were contrasted and the following »oints vere noted.

At first year level the . streaus contained the smaller proportion of young
children, but at fourth year level the A streans contained the larger nroportion
of young children.

‘Zith the C stream contrast the converse wvas noted.

At first year level the C streams contained the larger proportion of young
children, but at fourth yecar lcvel the C streams contained the smaller pro-
portion of young children.

For the youngest sub-age group the frequencies pertainin: to school year

and stream placenient were as follows:

Stream A B C
1st Year L 71 62 177
4th Year 5L 635 42 159

It can be seen that at first year level 44 children from the sub=-group of 177
were found to be in A streams as compared to 62 out of 177 in C streams. At
fourth year level 54 out of 159 were found in 4 streans as compared with 42 ~

~

out of 159 in C streams.
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Thvs clthourh the dilferences in the proyortions ray met be so significart

fron one scliool yoar to cnother, the rfoct that there iu a reversel of the

sraller-lergor croportions is wolt Irportont. Alco wihien only the childron
(from the youngest agub-ace (roum) placed in cither an A or a € gtrea were
censidered as th~ basic ¢croun for covparison, significant proportional
differences were found betwecn first year and fourth rrar. At first yoar
level C.4152 of this ¢roup were in A stieass ang, of cource, C.50LT vere in C

stireaus. 4t fowrth year level C.5024 vere in & ctreaws and, of couisc, C.-570

wera in T streaus. 4 test of the iffercnce between roportions in i uireons

ige

1]

at first year level :nd fourth year level urocduced a Z of 2,09, This ic
nificant ct the five per cent level of confidence. Nutnralliy o sirilor
reciprocal result wvas obtained with respect to thig in O streans.

The evi:icnce above of the noted diffcrencoes and changes in proportiona,
and thie evicence fro. the faxwvell trend analys’s fohe for tihe younuyest sub-
are grou)p vitin regpect to gtreau rlaccront versus sclvsol yeor, secils to be
sulficient to warrant the acceptaince of The viow tlk.t there "ove beel chuiiLes
in ctream glacewent Lo first cur to Tourth year. Chancce hes occuited vith
respect to the distribution of youn er children thirouchout the various stredis.

(ffor fuller statistical data sce Appendi: 7)




DIFFUELENCIS  BOT.EcN  THE  ECHCUCLS

In contrasting the different schools and noting differences between then

the following observations were made:

1.

The mean I.Q.s. of the two gchools whose pupils were nainly considered to
be of high socioeconomic background (3chools A and B) were significantly
Higher than the means of the thrce other schools. The pupils of the
three other schools were clascified as being mainly of averace {(School ),
anc belov average (Schools D and i), socioecconomic background. This result
was morc or less expected but the ariount of difference was perhaps a little
surprisinge. Cn koth tests, h.l.T. (lic I) and i.'l. 77, the difference vwas
uceptionally hich to the order of 1C I.... woints. It wac interesting to
note tlat the school considered to be of average socioeccononic background,
School C,; scorcd no better than the tuo schools considercd to be of belovw
averade socioeconemic backpround. This school was also thought to be the
most homogeneous with respect to background but, in fact, it had much the
same standard deviation of I.... as the two schools of high socioeconomic
background. There was a slight tendency for the schools of low socioeconomic
background to obtain slightly larger standard deviations of I.! .. than those
obtaincd by tihe schools of higner socioecconomic backgrounde.
With respect to streaming, the allocation of children to threc crouns in
terms of ability, it is clear that all schools were actually operating this
systeizs The results of the investigation which examined the reclationship
between I.... and stream placeiient showed that the children, in gencoeral, es
a groun, were beiny streamed., There were no differences betucen the schools

with respect tc thise
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%e Intelliccice sewied tc bHe evonly dictributed Zhroughcout thie cub-ace crouns

andG no particuler suuveaje Croug ves at an advanta_ e vito ro_owd te intel-

= all schools and th-yro cre no difTorences

votvesrn the sclools i: this rasooct,.

PR

e hen the relationshi)y oriwecn :ron't of birt’: and strearr Hlicaiiirt vas

investi it some differurnces Tetvecr e uellaols vere iccvealed. The
general tonderey tes Tor the chilldaren Trewr the differont cubennn croups te
he unevanly disiributod throughout the streaus at ficot year lovel, with
the yecunger children beini disprojortivnately cllocoted to tlhe lover streans.
This tendency.was clenr and definite for Gchools A, B, C and D, but it was
not present in School £. It would appecar that in Cclioosl £ greater sliill had
been ajpnlicd to the allocation procedure et the oricinal sireaming. Joscibly
the head teacher of the infant dq;ﬁrtment, or the head teacher of tlic jurnior
Zepartment, or botl:; hid been more sophisticrted in sy roach and orae herouch
in the application ol streaning procecurces. Certainly sowe consi ‘erotion
saectar to Wve been given to aje wnd the rocult was thet the younsor chidldren
vern more covenly dictribates throughout the streainss
Ly fourtir year the peoniiral tendencey wie for the bioas oporating against the
yormger childeen to boe rectified te dene extent. Gom L-olly Che childica from ¢he
differont subkeace croups were nore cvealy diciributel in fourth year. T 10 was
co with Schools &, 2 and D. Uith 3School 2 the aven distrilution obiained at
the original streaming continuel. Aftor an investi_ation hy the lanwell test

o

T was escertained that Scheol C stilld showred a definite trond in Jowsth year

e

siiiler to that Tound in Tirct yoore. That ins thot the distribution of the
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different sub-age groups throughout the streass was not even, and that ol-ler
chiildren tended to be moire readily placed in higher streaiss, with younger chileren
bein:, wore readily placed in lover streamse

Thus ve night conclude that the differences between the schools witl regard
to streari »lrcement were as follows. Ochool 2 distributed tae children from the
different sub=-are gréups evenly throughout the streais for bot'r the first year
and the fourth year. «No bias for or againust older or younger children seered to
opcrate at all. Schools A, 3 and D did not show an even distribution at the
first ycar level but they did seewm to have relatively even distributions by
fourth year. School C seciied to operate a biased allocation at first ycar lcvel
and to maintain this bias into the fourth year. Surprisingly this was the school
of the headiiaster who was mnost receptive to the idea of non-streaming.

An implied difference bétween the schools might be that Schools A, 3, D
and also <, managed to maintain a cenuine mobility betwecon streams, but that
School C did not wmanage this to a sufficient degree. llobility between streanms
vould allow the bright younger children in the lower streaiis to nove to higher
streams as they matured anu drew level with their older colleagues. It would
also allow dull older children to revert to lover streams wvhen they vere overtaken.

Althouch iobility between strears is an implied diffcrence between schools it
is the nost reasonable explanation to account for the evidence. l.obility between
the streans could account for the Gistribution changes noied at the fourth year
lcvel.
5. with regard to the placement of children fron: the youn est sub-a. e groups

in € streans the following proportions for the diffcrcent schools werce notoc:
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At first year level Sclicol A C.l2
LI Co'sd
U 0.2k
" ) U359
L s

The proportions for Schools C and & are lower than the vroportions foxr chools
fy 5 and ')y but in the case of School C this was merely because the 2 class wes
vory small, fourteen puwils in all. This was a remcedial croun of fourtecn coli=
bined with a second year renedial group of fourtecn, making a junior remedial
class of twenty-eight. This meant that only a small proportion of the youngest
sub=age ¢roup could be ploced in that form.

At fourth year level 5Gchool A G.2C

"3 0.29
"oCc  0.538
"3 .1l
"o .27

The pronortion for 3chool C is sicnificantly higher than the proportions foir the
other schools. This is to be expected vhen it is remembered that School C was
the only school found to maintain a bias against the youngest children at the
fourth year level.

It can also be seen that 3chools A, I} J and E all reduced tie )roportion of
young chilaren in the C stream from year onc to year four, but School { actually
increcased its proportion from first year to fourth year.

School D has a lower proportion than any other school af fourth‘yéar level,
but this is not too rcliable a result as the total frecuencics for thaé zchool
wvith respect to the younrest sub-arce ¢roun in fourtih year only cowe to nineteen.

(for fuller data sce hAppendix i)
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CONCLUSIONS

The most reliable conclusions in a social science study are those based
on hypotheses agreed on at the outset. Investigations are organised in such
a way that the main questions to be asked are posed in the form of null
hypotheses, which the subsequent evidence will either accept or reject. Vhen
at all possible the acceptance or rejection will depend on a statistical
evaluation being made in accordance with generally accepted standards and
limits of confidence.

Accordingly for the main conclusions of this study one must turn to the
null hypotheses postulated before the manipulation of any data.

At the expense of perhaps giving the impression of repetition in the
write up of this study it was decided that it would be to the readers'
advantage to have the null hypotheses re-stated as they are discussed.

The first null hypothesis was as follows.

That, in general, as a group, the first year junior school children in
the sample were NOT streamed. That is the allocation to class groups was

random, and not according to ability.

The statistical evidence opposing this statement was so overwhelming
that the null hypothesis must be rejected. High chi-square values were
obtained for all schools on the relationship between I.Q. and stream place-
ment, and the trend in all contingency tables was for bright children to be

placed in A streams and dull children to be placed in C streams.
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The second null hypothesis was similar to the first but this time it
applied to the fourth year sample instead of the first year sample.

Again the evidence opposing the hypothesis was overwhelming and it must
be rejected. DIxceptionally high chi-square values were obtained and the

same trends were noted.

Without doubt both the children of the first year sample and the fourth

year sample had, in general, been streamed.

The third null hypothesis was as follows.

That there is an even distribution of intelligence throughout the sub-
age groups of first year junior school children in the sample, and that no
birth months have a significant advantage with respect to intelligence.

The statistical evidence was overwhelming in support of the hull
hypothesis, and the hypothesis must be accepted without reservations. The
contingency tables testing the relationship between the variables of I.Q.
and month of birth gave low chi-sqﬁare values, showing that there is no

significant relationship between the two.

The fourth null hypothesis was similar to the third but on this occasion
the children being referred to are fourth year rather than first year
children,

On balance the statistical evidence gives support to the null hypothesis,

certainly sufficiently for the hypothesis to be accepted rather than rejected.
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There was a small amount of evidence from two schools that perhaps intelligence
may not be evenly distributed throughout the sub-age groups or the months of
birth. However, on closer inspection (see the discussion in the results
section) the evidence from the two schools tended to cancel out. In any case
the greatest part of the evidence relating to this fourth year investigation
of I.Q. level and month of birth gave support to the null hypothesis, and it

is because of this the said hypothesis is accepted.

The fifth null hypothesis was as follows.
That, incidentally, there does not seem to be any overall relationship
between month of birth and intelligence. That is no birth months have a

significant advantage with fespect to intelligence.

This hypothesis was postulated as it could be incidental to the main
study without introducing complications, and it could be a useful addition
to the evidence accumulated on this subject. (i.e. evidence accumulated by
other research workers in other studies.)

The evidence obtained again gives great support to the null hypothesis,

and again it is accepted with confidence.

The sixth null hypothesis was as follows.

That there is no significant relationship between month of birth (and
thus age) and stream placement in the first year junior school sample, and
that there is no tendency for the older children to be placed in higher

streams, and the younger children to be placed in lower streams.
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The overall evidence is such that the null hypothesis must be rejected,
but with some reservation. Four of the five schools did produce significant
relationships between the two variables month of birth and stream placement
and these four all exhibited the tendency to place the older children in the
higher streams and the younger children in the lower streams. However, one
school did not produce a significant relationship between the variables and
did not show the tendency mentioned.

Thus although the null hypothesis is rejected, and although the
indications are that biased stream placement related to age is general, it

is noted that such bias is not unavoidable.

The seventh null hypothesis was similar to the sixth, only on this
occasion the school year group being referred to is the fourth year not the
first year.

The overall evidence concerned with the seventh null hypothesis is such
that the hypothesis can be accepted.

In the fourth year the relationship between month of birth and stream
placement is not significant and it only nearly approaches significance in
one school. The tendency to place older children in the higher streams and
younger children in the lower streams is not so obvious, and in only one
school out of the five is there any evidence for this treﬁd.

With the fourth year sample it would appear that the children from the
different sub-age groups are randomly spread throughout the streams, and the
older children no longer seem to be at an advantage as regards stream place-

ment and the younger children no longer seem to be at a disadvantage.
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The eighth null hypothesis was as follows.

That the distribution throughout the three streams, of children from the
youngest sub-age group, will be similar for the two school year groups involved,
that is for the children of the first year sample and the children of the fourth

year sample.

The evidence pertaining to this null hypothesis was such that the
hypothesis was rejected.

A change seems to have occurred by fourth year with respect to the distrib-
ution of younger children throughout the various streamg. Detailed examination
of a contingency table dealing with the distributions of the two school years
showed that they were different. The table showed a significant trend. This
trend actually indicated a réversal of the biased form of stream placement from
first year to fourth year.

Congideration of the proportions of younger children from each year group
in the respective streams A, B and C produced further evidence for the rejection
of the null hypothesis. The proportions from one year to another remained much
the same with stream B, but with streams A and C there were changes beyond
expectation. At first year level more children were placed from the youngest
sub-age group in C streams than in A streams, and this difference was quite
appreciable. However, at fourth year level not only had the proportions evened
out but it was actually found that more children from this group were placed in
A streams than in C streams.

The overall evidence thus definitely rejects the eighth null hypothesis.
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Having accepted or rejected the null hypotheses it is now possible to
discuss the implications involved. Further conclusions may be obtained in a
logical manner rather than in the empirical manner used in accepting or
rejecting the null hypotheses.

From the study of the first year sample and the appropriate null hypotheses
we have obtained the following main facts.

1. That children, in general, are being streamed, that is grouped according

to ability.

2. That month of birth and level of I.Q. are not significantly related, and
that no birth months have any advantage, or superiority, with respect to intell-

igence,

As points one and two above are established it follows that all sub-age
groups should be randomly distributed throughout the streams. If this is not
the case the streaming is inefficient and possibly unjust, with probably
inadequate assessment of ability at the original streaming being at fault. If
any sub-age group is disproportionately represented in any stream this will

indicate bias.

Our third main finding from the study of the first year sample was as
follows.
3. Children from the different sub-age groups are not randomly distributed
throughout the streams, and a disproportionate number of children from the

youngest sub-age group are placed in the C streams.
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The conclusion from this must be that streaming, or grouping according to
ability, is inefficient at the first year level, and that there is a biaé
operating in favour of the older children and against the younger children.

The questions now arise as to whether streaming remains inefficient and
whether it retains its bias.

The answers to these queries, in terms of the present project, are to be
found in the study of the fourth year sample. A study of the null hypotheses
relating to the fourth year sample showed the following points to be true.

1. That children, in general, are being streamed in terms of ability.
2 That month of birth and I.Q. level are not significantly related, and that
no birth months have any advantage with respect to intelligence.

Again, as the above points are established, it follows that all sub-age
groups should be randomly distributed throughout the streams, and no sub-age
group should be disproportionately represented in any stream. If this is not
s0 it can be assumed that the streaming is still inefficient at the fourth
year level, and that the bias is still operating.

However, the third main finding from the study of the fourth year sample
was as follows.

3 Children from the different sub-age groups are randomly distributed
throughout the streams, and that no sub-age group is disproportionately
represented in any stream.

The conclusion from this must be that streaming, or grouping according to
ability, is efficient at the fourth year level, and that much of the bias oper-

ating against the younger children has been eliminated.
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A comparison study between the school year groups, and relating to the

eighth null hypothesis, supports this last point.

Thus the main conclusions of the study must be that, although the
streaming tends to be inefficient at the first year level, and although at this
level the younger children seem to be at a disadvantage, by the time the fourth
year level is reached the streaming is quite efficient, and the bias against

the younger children seems to have disappeared.

The reason for the above noted change can only be implied, but the most
reasonable assumption seems to be that there has been sufficient mobility
between the streams in the intervening years. Bright younger children who
were placed in streams below their appropriate potential will have had the
opportunity to move up to higher streams, and, of course, some of the older
children, who were perhaps over-estimated at first year level, will have moved

to lower streams.

It should be pointed out that the study also gives sufficient evidence to
show that inefficient streaming can continue right through to the fourth year
of the primary school, and that the bias against younger children can persist.
This was demonstrated for one of the five schools, and it should serve as a
warning against rigid streaming with lack of movement from one stream to

another.
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(ne {incl conclusion from the study is that it scews vossible to eliminate
bias, and to stream efficiently at the outset, if sufficient careful meazures
are taken, albeit these mccoures be lorgely subjective. This was
dencnstrzted in the case of onc school in the scimple, ond thé ?oint 3rale]
anorecieted when.differences betueen schools vere noted.

Strictly snenkiing thne conclusicns derived from the ctudy cre ownly
apolicable to the study sample, and, with a high degree of coniidence,
to similar samples such as could be found in the industriol towms of
North-isst ngland.

Howcver, =c the study samgle is lorge, ~nd os it conteins o foirly wide
cross scoction of social stroetc, the conclusioné arc zrobebly apslicable to,
and the resultg tynical of, most industrial ond urban crecs where
traditional streeminyg is operating. Cne must avoid generclising beyond

the doto, but come guarcded Zeneral inferences should be dreim, ond sone

possible generel indications should be noted, from a study cf this tyno,
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A General Discussion

This study aimed to investigate the relationship of month of birth to stream
placement in the primary school, and in particular it aimed to study the
possibility that some of the younger children of a school year age group may be
underestimated in a traditional streaming system.

Younger children may be underestimated in non-streamed schools if teachers
do not make allowances for age differences. However, the underestimation is
more formal and obvious if it happens in a streaming system. In a non-streamed
school an underestimated child may not be fully aware of the estimation made
about him and he can still set his level of aspiratidn at the higher standards
of the group. The underestimated child who is placed in a C stream can hardly
fail to note the estimation made of him, and he no longer has high standards in
front of him. Thus it is underestimation in the streamed system in which we
are interested. In particular the study is concerned with the underestimation
of young children as it is probably they who are most at risk.

The study does not set out to oppose or support streaming. It is merely
trying to ascertain whether month of birth is significantly connected with
streaming, and if in particular the streaming tends to formalise any under-
estimation éf the younger children. It seeks to assess whether the mere
accident of month of birth is a factor involved in determining streaming, and
it aims to question the validity of this if established. Streaming as a
concept or practice is not being opposed, but the danger of unjust underesfimation
because of age is underlined. One of the dangers of streaming a school year

group is assessed as scientifically as possible. The study is succéssful in so
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far as it does show that the younger children are at risk to some extent,
certainly at the first year junior school level. However, it is quite
encouraging that the study does also show that, if streaming is not too rigid,
and if there is sufficient mobility between streams, the younger children will
not be underestimated and unfairly placed at the end of their primary school
career.

As it is desired that the project should not be too unwieldy, only the
one aspect of streaming is closely studied, that being the relationship of
age or month of birth to streaming. However, this does not mean that other
aspects of streaming are not considered to be important. Social background as
a variable influencing stream placement is appreciated together with such
factors as cultural support, position in the family, size of the family,
previous attendance at a nursery school, absence from school during the
critical infant period, and quality of teaching and stability of staffing in
the infant school. These factors are all recognised as having an influence
on the stream placement of any child. However, in this project little account
could be taken of them and no experimental control could be implemented. It
is submitted that this is not so important for the present study and that lack
of control of these variables does not invalidate the study. It is reasonably
assumed that the influence of these variables will be randomly spread through
all age groups, and to a great extent through all school and class groups,

although it has been recognised that the general socioeconomic backgrounds

s

of the various schools will have some effect and perhaps help to produce inter-

school differences.
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The possible effects that streaming can produce are also appreciated,
particularly social and psychological effects. These effects were discussed
fully in an earlier section of this study, the section reviewing the literature
on streaming. This study was not designed to measure these effects, but
because this was not done the conclusion should not be reached that there is
a lack of appreciation of their importance. The reason why such effects were
not measured is that the finite limits of the study enforced a strict discipline
of approach, with a concentration on the main aim of the study. However, it
was noticed that one possible serious effect did not manifest itself in this
study. This is the effect noticed by Douglas (1964) that there can be a
differential effect on the 1.Q. because of streaming. Placement in an A stream
tends to assist the further development of intelligence with a corresponding
rise in I.Q., whereas placement in a C stream tends to hinder development with
a corresponding fall in measured scores. If this had operated to any great
extent the disproportionate number of older children who were placed in
A streams would have improved their I.Q. ratings, and the disproportionate
number of younger children who were placed in C streams would have deteriorated
in their I.Q. ratings. This would have had the overall effect of producing
differences in the I.Q. distributions of the two groups, with a higher
distribution of scores coming from the older children. This did not happen
despite the fact that the verbally loaded test at fourth year would suit those
who had received early verbal stimulation in the atmosphere of an A stream.

At first year level the oldest sub-age group (September to December births)

obtained a mean I.Q. of 112.1 as compared to the mean I.Q. of 111.8 for the
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youngest sub-age group (May to August births) (Test M.H.T. Pic. I.)

At fourth year level the oldest sub-age group obtained a mean I.Q. of 104.1-

as compared to the mean I.Q. of 104.3 for the youngest sub-age group. (Test
M.H.7?7.) None of these differences are at all significant. No I.Q. difference
could be demonstrated between the two sub-age groups although the oldest sub-
age group had been exposed to relatively more A stream influence, at least
during the early junior school stage, than had the youngest sub-age group.
Also, of course, the lowest sub-age group had been exposed to more C stream
influence than had the oldest sub-age group.

Perhaps the bad effects of streaming are not so disastrous as the
opponents of the system would have us believe, but it is probably true to say
that flexibility is necessary if streaming is to be implemented. This flex-
ibility should be threefold.
1. In the general approach to the problem. Different forms of streaming
should be investigated and assessed with respect to advantages and
disadvantages. Different forms of streaming may suit different circumstances,
and, with this in mind, controlled experimentation should be carried out.
Perhaps even uncontrolled local experimentation may help to achieve a flexible
approach to the whole question of streaming. Experimental work could be
attempted with the idea of unstreaming for the'first two years of the
junior school career, streaming only being introduced in the third and
fourth year.

There could also be experimental work on the Plowden (1967) suggestion

that two parallel forms could be introduced to replace the present A and B
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streams but that the traditional C stream should continue as a slower learning
group. This is something of a coﬁpromise attempting to 'get the best of both
worlds."
2e Flexibility in terms of allocation procedures. The allocation should not
merely be based on an attainment level at a particular point in time. There
should also be regard for ability, allowance for age, and consideration of
previous opportunity to acquire certain academic standards. A more
comprehensive and flexible approach is needed, taking account of all factors
and all relevant information.
3 There should also be flexibility in terms of movement between the streams.
The present study seems to give support to the idea that if mobility between
streams is maintained some of the disadvantages of streaming can be offset.

These points should be considered at all administrative levels when future
policy on streaming in the primary school is discussed.

New forms of primary school organisation are being tried out at the moment.
For example the family grouping in some infant departments, where siblings of
several years age difference are in the same class, and intraclass grouping
in unstreamed primary schools. The intraclass grouping system has operated for
a while in some schools in the U.S.A. Frandsen (1961) suggests that the sub-
groups may be involved in different subjects or they may work at different
levels of abstraction. The children in a group may have similar or complementary
abilities. Occasionally each child may select whichever group he wishes to join,
and it is thought that social as well as academic needs should be considered

wvhen groups are arranged.
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These forms of organisation, together with such ideas as open plan schools
with no rigidly defined classrooms, will undoubtedly have some influence on
streaming in the future, but at present these systems are in the experimental
stage.

tlithout doubt two barriers to the development of further unstreaming in
the primary schools are the present size of primary school classes, and the
short supply of high calibre teachers trained to deal with the extra intricacies
of organisation and method necessary for success with the unstreamed group.

Perhaps the day will arrive when the teacher will have a relatively small
class enabling more time to be spent with small groups and individuals. The
time may also come when the teacher will be relieved of time wasting clerical
activities, and when he or she will be aided to some extent by mechanical
teachers in the form of programmed teaching machines. Unstreaming may then
become more practicable and acceptable to all, but until then streaming
procedures will still be widely used.

It is thus sensible to examine the dangers which can beset the present
traditional system of streaming in the primary school. In this study an
attempt has been made to underline one of those dangers. This was the danger
that stream placement and month of birth can be significantly related, with
older children within a school year group being at an advantage and ysunger
children being at a disadvantage. It may be a source of surprise and relief
to some that, although this danger was clearly demonstrated in this study,

the suspicion that it would have a lasting effect received little support.
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APPENDIX A

The investigation of the I.Q. Variable

The lMeans and Standard Deviations

ith First Year Children - test used being M.H.T. (Pic I).

The Total First Year Sample in all Five Schools Combined

L.Qa Frequencies
129.5 - 139.5 51
119.5 - 129.5 118
109.5 - 119.5 116
99.5 - 109.5 107
89.5 - 99.5 67
79.5 - 89.5 22
69.5 - 1T79.5 18
59.5 - 69.5 5 Total = 504

The meen I.Q. = 110.849
The standard deviation = 15.69.

School A (High socioeconomic background)

I.Q. Frequencies
129.5 -~ 139.5 21
119.5 - 129.5 29
109.5 - 119.5 26
99.5 - 109.5 15
89.5 - 99.5 8
79.5 - 89.5 4
69.5 - T9.5 0
59.5 - 69.5 0 Total = 103

The mean I.Q. = 117.219. The standard deviation = 13
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School B (High socioeconomic background)

I.Q. Frcquencies
129.5 - 139.5 14
119.5 - 129.5 33
109.5 - 119.5 27
99.5 - 109.5 19
89.5 - 99.5 7
79.5 - 89.5 2
69.5 - 79.5 1
59.5 - 69.5 1 Total = 104

The mean I.Q. = 115.75. The standard deviation = 13.63

School C (Average socioeconomic background)

1.9, Frequencies
129.5 - 139.5 ' 2
119.5 - 129.5 21
109.5 - 119.5 19
99.5 - 109.5 25
89.5 - 99.5 15
79.5 - 89.5 3
69.5 - 79.5 4
59.5 — 69.5 1 Total = 90

The mean I.Q. = 107.83. The standard deviation = 14.54

School D (Low socioeconomic background)

I.9. Frequencies
129.5 - 139.5 6
119.5 - 129.5 18
109.5 - 119.5 21
99.5 - 109.5 27
89.5 - 99.5 14
79.5 - 89.5 7
69.5 - 79.5
59.5 - 69.5 1 Total = 100

The mean I.Q. = 107. The standard deviation = 15.87
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School E (Low socioeconomic background)

I.Q. . Frequencies
129.5 - 139.5 8
119.5 - 129.5 17
109.5 - 119.5 23
99.5 - 109.5 21
89.5 - 99.5 23
79.5 - 89.5 6
69.5 - T79.5 7
59.5 = 69.5 2 Total = 107

The mean I.Q. = 106.089. The standard deviation = 16.8
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ith Fourth Year Children - test used being M.H.T7

The Total Fourth Year Sample in all Five Schools Combined

I1.Q. Frequencies
139.5 - 149.5 8
129.5 - 139.5 23
119.5 - 129.5 T
109.5 - 119.5 ' 93
99.5 - 109.5 92
89.5 - 99.5 87
79.5 - 89.5 65
69.5 = T19.5 41
59.5 = 69.5 10 Total = 490

The mean I.Q. = 103.601. The standard deviation = 17.98

School A (High socioeconomic background)

I.9. Frequencies

139.5 - 149.5 3
129.5 - 139.5 6
119.5 - 129.5 23
109.5 - 119.5 24

99.5 - 109.5 22

89.5 -~ 99.5 14

79.5 ~ 89.5 9

69.6 - T79.5 3

59.5 - 69.5 1 Total = 105

The mean I.Q. = 109.7. The standard deviation = 16.39
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School B (High socioeconomic background)

1.9, Frequencies

139.5 - 149.5 3
129.5 - 139.5 11

119.5 - 129.5 17
109.5 - 119.5 24

99.5 - 109.5 25

89.5 - 99.5: 10

79.5 - 89.5 8

69.5 - 79.5 6

59.5 - 69.5 ' 1 TPotal 105

The mean I.Q. = 109.76. The standard deviation = 17.5

School C (Average socioeconomic background)

I.Q. Frequencies
139.5 - 149.5 1
129.5 - 139.5 3
119.5 - 129.5 7
109.5 - 119.5 18
99.5 - 109.5 18
89.5 - 99.5 27
79.5 - 89.5 20
69.5 - T9.5 8
59.5 - 69.5 4 Total = 106

The mean I.Q. = 98.65. The standard deviation = 16,7



School D (Low sociceconomic background)

1.9
139.5 - 149.5
129.5 - 139.5
119.5 - 129.5
109.5 - 119.5

99.5 - 109.5
89.5 - 99.5
79.5 = 89.5
69.5 = T9.5
59.5 - 69.5

The mean I.Qo = 100-7.
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Frequencies
0

1
'S
15
16 _
18 s
9
6
0 Total = T0
The standard deviation = 12.26

School E {Low socioeconomic background)

1.9.
139.5 - 149.5
129.5 - 139.5
119.5 - 129.5
109.5 - 119.5

99.5 - 109.5
89.5 - 99.5
79.5 - 89.5
69.5 -~ 79.5
59.5 - 69.5

The mean I.Q' = 98015-

Frequencies
1

2
19

12

11

18
19

18

4 Total = 104

The standard deviation = 19.6

It should be noted tliat both intelligence tests used in the sfudy

had conversion tables which had I.Q. score limits of 70 to 140.

However,

although the highest possible I.Q. score on the H.H.T. (Pic I) was 140,

a score of 150 could be obtained by extrapolation on the II.H. T77.

Both

had similar lowest possible I.Q. scores of 60 by extrapolation. 'Accordingly,

when the arbitrary categories of the distribution were arranged an extra‘

category at the top end was made for the H.H. 77 (fourth year) distribution

of scores and eight cases were found to score at 140+.. Extrapolation from

the conversion table could produce scores up to 150.
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The M.H.T. (Pic.I) produced a "bunching" in the top category at first
year level for schools A and B. This is the resudt of the M.H.T. (Pic I)
not having sufficient "ceiling", or apportunity for spread at the top for-
the oldest bright children in the study sample.

The Chi-square Tests for a Normal Distribution used the following

formula.
Chi o = gfo - fe!2 vhere fo = observed frequencies
—square = fe fo = expected frequencies
and where (fo - fe) = the differences between
fo and fe

The appropriate degrees of freedom are N intervals - 3.

The formula for obtaining the fe values is fe = y & Sl])>

where N = the total number of frequencies in the distribution.
where S5.D. = the standard deviation of the distribution.
where i = the class interval of the distribution.

and where y = the height of the ordinate at Z. (This is at the mid-point
_ of each interval)

In turn Z is obtained from the formula EES
where x = X — M, X being the mid-point of each interval of the distribution
in turn, ¥ being the mean of the distribution, and X - M being the

deviation of the interval mid-point from the mean.
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The Chi-Square Test for a Normal Distribution at First Year Level.

M = 110.8 - 5.D. = 15.7 N = 504
X x(i.e.X—M) z(i.e.g% y fe  fo
129.5 - 139.5 134.5 +23.7 +1.510 0.127 43 - 51
119.5 - 124.5 124.5 +13.7° +0.873 0.275 92 118
109.5 = 119.5 114.5 + 3.7 +0.236 0.390 126 116
99.5 - 109.5 104.5 - 6.3 -0.401 $.370 120 107
89.5 - 99.5 94.5  -16.3 -1.039  0.240 78 67
79.5 - 89.5 84.5 -26.3 =1.675 0.100 33 22
69.5-. 79.5 T4.5  =36.3 -2.312  0.028 10 18 _
59.5 - 69.5 64.5  -46.3 -2.951 0.006 2 5
Regrouped Frequencies for the Chi-Square Test
fo fe (fo-fe) (fo—fe)2 Chi-Sq. values
129.5 - 139.5 51 43 8 64 1.4
119.5 - 129.5 118 92 26 676 T.5
109.5 - 119?5 116 126 10 100 0.8
99.5 - 109.5 107 120 13 169 1.4
89.5 - 99.5 67 78 11 121 1.5
79.5 - 89.5)
69.5-19.5) 45 45 0 0 0.0
59.5 - 69.5)
Total 12.6

Hith 3 degrees of freedom this is just significant at the one per cent

level. Thus the distribution is not completely normal.
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The Chi-square Test for a Normal Distribution at Fourth Year Level

I = 103.6 S.D. = 17.98 N = 490
X x (i.e.%-H) z(i.e.§§5) -y fo £o
139.5 -~ 149.5 144.5 +40.9 2.274 0.030 8 8
129.5 - 139.5 134.5 - +30.9 1.718 0.091 25 23
119.5 - 129.5 124.5 +20.9 1.162 0.200 55 71
109.5 - 119.5 114.5 +10.9 " 0.606 0.332 93 93
99.5 - 109.5 104.5 + 0.9 0.050 0.398 109" 92
89.5 - 99.5 94.5 - 9.1 0. 506 0.351 95 87
79.5 - 89.5 84.5 -19.1 1.062 0.225 64 65
69.5 - 79.5 74.5 -29.1 1.618 0.108 30 4
59.5 - 69.5 64.5 -39.1 2.174 0.038 11 10
Regrouped Frequencies for the Chi-Square Test.
o fe (fo-fe) (fo—fe)2 Chi-Sq. values

139.5 - 149'-5; 3133 2 4 " 0.120
129.5 = 139.5) :
119.5 - 129.5 7 55 16 c 25 . 4.600
109.5 -~ 119.5 93 93 0 0 0.000
99.5 ~ 109.5 92 109 17 289 2.800
89.5 = 99.5 87 95 '8 64 0.660
79.5 - 89.5 65 64 1 1 0.016
69.5 - 79‘53 51 N 10 100 2.640
59.5 - 59-5) \

Total = 10.736
With 4 degrees of freedom this is just significant at the five per cent

level. Thus the distribution is not completely normal.
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Agpendix' B

The Investigation of the Relationship between I.Q. and Stream Placement

With First Year Children

The Prequencies in the.contingency tables, and the resulting chi-square

values, were as follows. (All tables have four degrees of freedom).

The Total First Year Sample in all Pive Schools Combined

Strean
A B C
+0.44 S.S. 115 57 8
I.Q. +0.44 to -0.44 69 64 39
- -0.44 s8.S. 14 58 80

Overall chi-square value = 140.8

lith four degrees of freedom, significant well beyond one per cent level.

School A
Stream
A B c
+0.44 S.S. 36 14 3
I.Q. +0.44 to -0.44 5 19 8
-0.44 S.S. 1 4 13

Overall chi-square value = 53.6
Highly significant; well beyond one per cent level.

School B
Stream
A B c
+0.44 S.S. 24 20 4
I.Q. +0.44 to -0.44 12 11 18
-0.44 S.S. o -1 14

Overall chi-square value = 33.59

Highly significant; well beyond one per cent level.
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School C g

Stream
A B Y
+0.44 S.8. 19 6 0
I.Q. +0.44 to -0.44 18 10 2
-0.44 S.S. 4 19 12

Overall chi-square value = 30.6
Highly significant; well beyond one per cent level.

School D
Stream
A B
+0.44 S.S. 17 9
I.Q. +0.44 to -0.44 18 12 8
-0.44 S.S. T 12 16

Overall chi-square vdue = 18.06

Significant; beyond one per cent level.

School E
Stream
A B C
+0.44 S:38.° 19 8
I.Q. #0.44 to -0.44 16 12 3
-0.44 S.8. 2 22 25

Overall chi-square value = 48.6

Highly significant; beyond one per cent level.
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With Fourth Year Children

Thefrequencies in the contingency tables, and the resulting chi-square

values, were as follows., (All tables have four degrees of freedom).

The Total Fourth Year Sample in all Five Schools Combined

Stream
A B c
+0.44 S.S. 153 25 0
I.Q. +0.44 to -0.44 41 89 14
-0.44 §.S. 0 58 110

Overall chi-square value = 385.5
Very highly significant.

School A
Stream
A B H
+0.44 S.S. 39 13
I.Q. +0.44 to -0.44 4 24 4
~0.44 S.S. 0 3 18

Overall chi-square value = 100.3
Very highly significant.

School B
Stream
‘ A B c
+0.44 S.S. 39 11
- I.Q. +0.44 to -0.44 1 27 7
-0.44 5.5, o 0 20

Overall chi-square value = 121,2
Very highly significant.



School C
Stream
A B
+0.44 S.S. 25 0
I.Q. +0.44 to -0.44 14 17
-0.44 S.S. 0 18
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31

Overall chi-square value = 90,4

Highly significant.

School D
Stream )
A B c
+0.44 S.S. 18 1
I.@. +0.44 to -0.44 13 11 2
h -0.44 5.8. 0 12 13

Overall chi-square value

Highly significant.

School E
Stream
A B
+0.44 S5.5. 32 0
I.Q. +0.44 to -0.44 9 10
-0.44 8.5S. 0 25

Overall chi-square value
Highly significant.

45.1

28

93.7

The Complete Sample of First Year and Fourth Year Children Combined

Stream
A B
+0.44 s.S. 268 82
I.Q. +0.44 to -0.44 110 153
-0.44 S.S. 14 116 1

Overall chi-square value

c
8

53

90

526.3
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Appendix C

The Investigation of the Relationsliip between Level of I.Q. and lMonth

of Birth (and thus sub-age group)

Hith First Year Children

The Total First Year Sample in all Five Schools Combined
Illonth of Birth
_ Sept. to Dec.57 Jan. to April 58 lMay to Aug.58
+0.44 S.S. 54 63 63

I.Q. +0.44 to -0.44 63 . 48 61
-0.44 S.s. 48 51 53

Chi-square value = 2.78. Not significant.

School A
lonth of Birth
'Sept. to Dec.57 Jan to April 58 May to Aug.58
+0.44 S.S. 21 17 15
I.Q. +0.44 to -0.44 12 9 11
£0.44 S.S. 6 7 5

Chi-square value = 0.833. Not significant.

" School B
Month of Birth
Sept. to Dec.57 Jan. o April 58 liay to Aug.58
+0.44 S.8S,. 11 16 21
I.Q. +0.44 to -0.44 15 13 13
+0.44 S.S. 5 3 T

Chi-square value = 3.4 HNot significant.
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School C
Month of Birth
Sept. to Dec.57 Jan. to April 58 Iiay to Aug.58

+0.44 5.8, 8 9 8
I.Q. +0.44 to -0.44 8 10 12

-0.44 S.S. 10 8 17

Chi-square value = 2.14. Not significant.
School D
llonth of Birth
Sept. to Dec.57 Jan.to April 58 Hay to Aug.58

+0.44 S.S. 7 13 7
I.Q. +0.44 to -0.44 16 8 : 14

=0.44 S.S. 12 16 T

Chi-square value = 7.2 Not significant.
School E
) Month of Birth-
Sept.to Dec.57 Jan.to April 58 Ilay to Aug.58

+0.44 S.S. 7 8 12
I.Q. +0.44 to =-0.44 12 8 11

-0.44 s.S. 15 17 17

Chi-square value = 1,815 Not significant.
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lJith Fourth Year Children

The Total Fourth Year Sample in all Five Schools Combined

_ . Honth of Birth
. Sept.to Dec.54 Jan.to April 55 HMay to Aug.55
+0.44 8.8, 66 56 56

I.Q. +0.44 %o -0.44 36 53 55
-0.44 $.8.] 60 60 48

Chi-square value = T.117 Not significant.

School A
' Month of Birth
Sept. to Dec.54 Jan.to April 55 Hay to Aug.55
+0.44 S.S. 22 10 20
I.Q. +0.44 to -0.44 T 15 10
- =0.44 s.S. 6 9 6

Chi-square value = 8.7. Not quite significant at five per cent level.

Haxwell Analysis

Due to linear regression 0.123 1l d.f. N.S.
Due to departure from linear regression 8.655 3 d.f. " S.(5L)
Overall value 8.77 4 d.f. N.S.
School B

flonth of Birth
Sept.to Dec.54 Jan.to April 55 liay to Aug.55

+0.44 s.S. 14 20 16
I.Q. +0.44 to -0.44 11 9 15
-0.44 S.S. .12 2 6

Chi-square value = 9.58. Significant at five per cent level.
HMaxwell Analysis

Due to linear regression 1.477 l 4.f. N.S.
Due to departure from linear regression 8.381 34.f. S. (L)

Overall value . 9.858 4 d.f. S.(5%L)



School C

Chi-square value = 2.635.

Sept.to Dec.54

. +0.44 3.8, 10
I'Qo +0-44- tO —0144 6
—004-4 Soso 17
Chi-square value = 3,707,
School D
Sept.to DPec,54
+0.44 8.3, 9
IoQo +0.44 to —0.44 6
"'On/!-4 SOS. 8
Chi-square value = 2.957.
School B
Sept.to Dec.54
+0.44 S.S. 11
I-Q. +Oo44 tO "0044 6
~0.44 S.S. 17

Not

HMonth of Birth
Jan.to April 55
8
12
16

~ Mot significant.

IMonth of Birth

Jan.to April 55
6
12
10

Not significant.

dMonth of Birth
Janlto April 55
12
5
23

significant.
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May to Aug.55
1
14
16

liay to Aug.55
4

IHay to Aug.55
9
8

13

For the Complete Sample of First Year and Fourth Year Children Combined

I.Q.

+0.44 S.8S,
+0.44 to =0.44
-0.44 s.8.

Chi-square value =

Sept. to Dec.
120
99
108

2.18. Not

Ilonth of Birth

Jan. to April
119

101
111

significant.

Hay to Aug.
119
116
101
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. Appendix ‘D

The Investigation of the Relationship Between Month of Birth (and thus

age) and Stream Placement. | . : P

With First Year Children

The Total First Year Sample in all Five Schools Combined
lionth of Birth
Sept.to Dec.57 Jan.to April 58 May to Aug.58

A 92 62 44
Stream B 48 60 71
c 25 40 62

Chi-gquare value = 37.9. Highly significant.
Maxwell Analysis

Due to linear regression : 35.2 1 d.f. S.(19L)
Due to departure from linear regression 2.2 3 d.f. N.S.
Overall value 37.4 4 d.f, S. (1%L)
School A

lMonth of Birth
Sept.to Dec.57 Jan.to April 58 1IMay to Aug.58

A 20 15 : 7
Stream B 13 13 11
C 6 5 13

Chi-square value = 10.6. Significant at five per cent level.

School B
Month of Birth

Sept.to Dec.57 Jan. to April 58 May to gug. 58
8

A 20 ,
Stream B 4 12 16
C 7 12 17

Chi-square value = 18.2 Significaat at one per cent level.
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School C - i
| ' Month of Birth
Sept. to Dec. 57 “Jan. to April 58 May to Aug. 58
A 15 16 10
Stream B 10 7 18
c 1 4 9

Chi-square value = 10177. Significant at five per cent level.

Maxwell Analysis

Due to linear regression 8.29 1d.f. S.(5%L)
Due to departure from linear regression 2.48 3 d.f,. N.S.
Overall value 10.77 4 d.f. S. (5%L)
School D '

lonth of Birth
Sept. to Dec. 57 Jan. to April 58 HMay to Aug. 58

A - 23 12 7
Stream B T 16 10
c 5 9 11

Chi-square value = 14.37. Signifkcant at one per cent level.

School E
Month of Birth
Sept. to Dec. 57 Jan. to April 58 Hay to Aug. 58
A 14 11 12
Stream B 14 12 16
C 6 10 12

Chi-square value = 2.14. Not significant
Maxwell Analysis
Due to linear regression 1.49 1 d.d8. N.S.
Due to departure from linear regression 0.65 3 d.f. N.S.
Overall value 2.14 - 4 d.f. N.S.
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{Jith Fourth Year Children

The Total Fourth Year Sample in all Five Schools Combined
lionth of Birth
Sept.to Dec. 54 Jan. to April 55 HMay to Aug. 55

A 72 68 54
Stream B 49 60 63
c 40 42 42

Chi-square value = 4.38 Not significant.
Maxwell Analysis

Due to linear regression 3.0 1 d4d.f. Ne.S.
Due to departure from linear regression 1.38 3 d.f. N.S.
Overall value 4.38 4 d.f. N.S.
School A

Month of Birth
Sept. to Dec. 54 Jan. to April 55 FHay to Aug. 55

A 21 9 13
Stream B 8 16 16
c 6 9 7

Chi-square value = 9.06. Not quite significant at five per cent level.

Haxwell Analysis

Due to linear regression 2.06 1 d.f. N.S.
Due to departure from dhinear regression T.00 3 d.f. N.S.
Overall value 9.06 4 d.f, N.S.
School B

Ilonth of Birth
Sept. to Dec. 54 Jan. to April 55 lay to Aug. 55

A 12 16 12
Stream B 13 11 14
S 12 ' 4 11

Chi-square value= 4.98. Not significant.



Maxwell Analysis

Due to linear regression 0.02 - 1l d.f,. N.S.
Due to departure from linear regression 4.96 3 d.f. N.S.
Overall value 4.98 4 4d.f, N.S.
School C

llonth of Birth
Sept. to Dec. 54 Jan., to April 55 ° May to Ang. 55

A 16 14 9
Stream B 9 12 14
C 8 10 14

Chi-square value ='4.57 Mot significant.
llaxwell Analysis

Due to linear regression 3.87 1l d.f. S.(5%L)
Due to departure from linear regression 0.70 3 d.f. N.S.
Overall value 4.57 4 d.f. N.S.
School D

Honth of Birth
Sept. to Dec. 54 Jan. to April 55 lay to Aug. 55

A 9 15 7
Stream B 9 5 10
c 4 9 2

Chi-square value = 7.65. HNot significant.
Maxwell Analysis

Due to linear regression 0.02 1 4d.f. N.S,
Due to departure from linear regression T.63 3 d.f. H.S. (bg% g%fyst
Overall value 7.65 4 d.f. N.S.
School E
Honth of Birth
Sept. to Dec. 54 Jan. to April 55 Hay to Aug. 55

A 14 14 13
Stream B 10 16 9

c 10 10 8

Chi-square value = 1.34. Not signifban%.
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APPENDIX E

For the Youngest Sub-Age Group. (May to August birthdays)

The Relationship between Stream Placement and School Year

Stream
A B C
Pirst Year 44 71 62 - 171

Year Group pourth Year 54 63 42 - 159
98 134 104 - 336
Chi-square value = 4,389 d.f. = 2

Not quite significant at the five per cent level of confidence.

Maxwell Analysis

Due to linear regression - . 4.376 1 d.f. s (95L)
Due to departure from linear regression 0.013 1 d.f. N.S.
Overall value 4. 389 2 d.f. N.S.

Detail of Maxwell Analysis (with reference to the above example)

When there exists a natural order amongst the categories in a
clagssification it may be assumed that there is a continuous variable
underlying them. Under this assumption it is possible to quantify the
variable by allotting numerical values to the categories. With the
above example the following values were nominated.

x variate
-1 -0 +1
y variate &l 44 71 62
0 54 63 42

From a frequency distribution of y' the sum of squares of the y!
values about their mean is 83.74.

From a frequency distribution of x' the sum of squares of the x*
values about their mean is 201.89

Also sf, = 0.2492 and S& = 0.6009

From a frequency distribution of (x' - y') the sum of squares
of the (x' - y') values about their mean is 255.96

From a frequency distribution of (x' + y') the sum of squares
of the (x' + y') values about their mean is 315.3



83.74 + 201.89 — 255.96

byx: = (201,89 = 0.0735
83,74 + 201.89 — 255.96) _

by = Segsi = 0.1772
0.2492

Viyx = 5539gS = 0.001234

_ 0.6009 _
Voxy = g5, 0.007176

2 2
. _ (by=x) (0.0735)
Chi-square for byx = Voyx = 0.001234 * 4.376

2 2
Chi-square for bxy = %%ﬁ%l = %93%%%5% = 4.376

o+ Amount of chi-square due to linear regression = 4.376

A Test of Proportions Between lst Year Young Children in Stream A

and 4th Year Young Children in Stream A (May to August birthdays)

Using the formula

- oo = psf - NP+ NaPs
2 = where D = TN,
J/. -~ N & M2
P Ny Na and wvhere q = 1 - P

1st Year 44 children out of 177 in Stream A .. p, & 0.2486
4th Year 54 children out of 159 in Stream A .. p, = 0.3396

M= 177 N2 = 159
ce P = 0.2917
and g = 0,7083
S Z = 1.832

A Test of Proportions Between lst Year Young Children in Stream B

and 4th Year Young Children in Stream B (llay to Angust birthdays)

Using the same formula as befors.

1st Year 71 children out of 177 in Stream B:.. p, = 0.4012
4th Year 63 children out of 159 in Stream B:.. p, = 0.3960
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No= 177 N = 159
S p o= 0.39

and g = 0.61
S 2 = 0,09

A Test of Proportions Between lst Year Young Children in Stream C

and 4th Year Young Children in Stream C (ngito August birthdazg)

Using the same formula as before.
1st Year 62 children out of 177 in Stream C J. pi 0.35
4th Year 42 children out of 159 in Stream C . p: = 0.283

No= 177 F2 = 159
Jo p = 0.3155

and q = 0.6845
S Z o= 1.39

A Test of Proportions Between lst Year Young Children in Form A

and 4th Year Young Children in Form A (When only children placed

in either A or C Streams are considered)

Using the same formula as befére.
1st Year 44 children out of 106 in Form A
4th Year 54 children out of 96 in Form A

N = 106 N. = 96
J. b = 0.4851

and § = 0.5149
Je Z = 2,09



APPENDIX F

Inter-School Differences can be seen in the followiing table.
Schools A B C D "B

1st Year ilean I.Q. 117.2 115.7 107.8  107.0 106.0
Ath Year Mean I.Q. 1057 "109.7 98.6 100.7  98.1
15t Year Stan.Dev.I.Q. 13.5 13.6 14.5 15.8  16.8
4th Year Stan.Dev.I.Q. 16.3 '17.5 16.7 14.6 19.6
1st Year - 1.Q. v. 53.6(1%) 33.5(1%) 30.6(1%) 18.0(14) 48.6(1%)
Stream Placement .
(Chi-sqggggnyalues .
4th Year - I.Q. V. 100.3(1%) 121.2(1%) 90.4(1%) 45.1(1%) 93.7(1%)
Stream Placement :
(Chi-square values given)
1st Year - I.Q. v. 0.8(N.s.) 3.4(N.s.) 2.14(¥.s) 7.2(N.S.) 1.8(N.S.)

flon. of Birth

(Chi-square values given)

4th Year - I.Q. v. 8.7(N.S.) 9.5(5%%) 3.T(H.S) 2.9(N.S.) 2.6(N.S.)
lon. of Birth

(Chi-square values given)

let Year — ilonth of 10.6(5%) 18.2(1%) 10.7(%) 14.3(2%) 2.1(w.s.)
Birth v. Str. Place.

(Chi-square values given)

4th Year — Honth of 9.0(N.S.) 4.9(N.S.) 4.5(N.S.’ 7.6(N.S.) 1.3(N.S.)
Birth v. Str. Place.

(Chi-square values given)

% Shows adgignificant linear trend.
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