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PREFACE

This survey was undertaken to meet a need which arose
in connection with the work of the Educational Clinie at
Glasgow University. When the staff of the Clinic desired
to assess the reading ability of children from different
schools, they found that there were no existing reading
tests with adequate norms for Scotland. A reading test
of & new type was therefore constructed by me, and with it
& measurement was made of the performance of children at
different ages, from different districts, and in schools of
varying social level. At the same time, a new group test
of intelligence was standardised. As & consequence the
Clinic is now able to profide normg for the guidance of
those who wish assistance in estimating the progress of
their pupils in reading or in intelligence.

There have been many investigations into reading
ability ;but this book as far as I ocan ascertain is the
firat to combine a survey of the performance of s everal
thousands of pupils with an intensive study of backward
children who have been referred to an Educationel Clinic.
It is thus able to provide evidence on a large scale as to

the relationship between intelligence, skill in reading,
8ge and social status. And (from smaller groups) it can
offer/




- offer data on the variations of reading ability with
attendance at school, different methods of teaching, and
differing rates of perception.

The investigation was carried out at a time when
methods of teaching in Glasgow were, in the infamt-room,
on phonic lines ;nd, in the senior departments, confined
to oral class-work. It has thus a value for comparative
purposes when these teaching methods shall have been
modified by the evidence which it contains, as to the low
degree of success in silent reading which is consequent on
such ways of teaching.

The significance of the detailed case-studies which
form the latter paft of the volume is inoreased by the
opportunity we have of comparing problem pupils with more
normal children from the seme districts and the same types
of homes. In this respect, also, this investigation
breaks new ground.

Since completion of the work, the new reading tests
which I devised have been adopted for use by the Scottish

Council for Ressarch in Educsation.
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(a) Ciroumstances which led to the Use of Group Tests.

In the course of the work of Glasgow University
Educational Clinic it wes found to be unsatisfactory to
measure the ability of educationally backward children
without some knowledge of the performance of the more
normal group from which they ocamse. Further, it soon
appeared that it was necessary to provide some means of
aseisting teachers in determining which of their pupils
were failing to make reasonable progress. After the
mechanics of reading had been mastered, estimation of
progress was much less objective than it was in the aase
of arithmetical weakness or even of speech defects.

Many teachers were of the opinion that they had no pupila
for whom assistance in reading was regquired. A test was
needed to reveal inequalities in performance. It was
elso found from practical experience that the responsive-
ness of pupils in different parts of the city varied very
much. (of.Sandiford 373, Yerkes and Anderson 479).
Therefore it seemed desirable to work out norms for
different districts and for different types of schools.
No such norms were in existence.

For these reasons it was decided to examine the
reading ability of as many pupils as could be reached in
Glasgow and its neighbourhood.

A/ ¢
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A silent reading tesat was chosen instead of an oral
one, because it was believed that the power to read 1is
properly estimated by a measurement of skill in extraot-
ing information from & printed page, and not by the
speed or accuracy of pronunciation or "word-calling".
Group tests were preferred to individuel tests, because
of the need to work within the limits of the school
time~table, and the consequent impossibility of conduct-
ing an individual examination of thousands of pupils.




(b) Characteristies of Chief Existing Group Tests.

A Survey was therefore made of the chief group tests
of silent reading (v.Bibliography 485-531), and informat-
ion a8 to each was collected from the test itself and the
author's published reports. These deteils do not seenm
to have been brought together befors in a gomplete form.
They are accordingly given in the Appendix, slong with an
analysis of the differing types of material used by
different workers.

The ohief impression left by such a serutiny of
methods of measurement in the field of reading was that
there has been a growing recognition of the complexity
of the process, combined with widely differing views of
its nature. The earlier tests — up to about 1319 -~ were
chiefly concerned with an estimate of the rate and
sceuracy of silent reading. (Brown 485, Starch 520, Gray 498).
Their authors did not differentiate very oclearly between
one type of reading and another. Their specisal aim was
to draw attention to the importance of silent reading as
contrasted with oral. Rate was measured by counting the
words read in & specified time (Starch 520, Gray 498,
Brown 485). Oomprehension was judged by asking the pupils
to reproduce in writing (Brown 485, Starch 520) or orally

(Gray)/
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(Gray 498) the substance of what they had read, and
counting the number of words whioh correctly reproduced
the thought (Starch 520, Gray 498) or the number of
ideas which corresponded to those in the passage read
(Brown 485). A similar purpose was served by the
addition of questions to be answered along with repro-
duction of the passage from memory (Gray 498) or by
giving questions sfter a reading test of a predetermined
length from which rate was estimated. (Fordyce 494,
Courtis 491). On some occasions, questions were
combined with directions (Kansas 506), or were to be
answered by underlining one word out of several given ones
(Monroe 509) or by marking "yes" or "no“. (Courtis 491).
Through the use of these earliér tests, attention
was drawn to the need of defining more clearly the nature
of the processes involved in reading. Discussions began
a8 to what was meant by "reading ability", and the author
of each set of tests justified his selection of method or
material by his analysis of the essential character of

I
reading.

A8/

I. Ballard 11.12.14. Otis 317, Starch 388, Thorndike 416,
Kelly 253, Monroe 287, 290, Gray 175, Courtis 88,
Pressey and Pressey 347. Burgeaa 53, 54. Gray 172,
Woody 475. Gray and Zirbes 185. Sangren 374, 375; and
also - though leas intimately related to actual test
material —~ Freeman 131, Whipple and Curtis 455, Brown4gg,
Horn 231, O'Hern 315, Yoakam 430, Hulten 235, Wilson 465.
Gray and Leonard 180. Gray 181, 183. Streits 398, Gates 14
Trueckner and Cutrisht 45, Yeonard 245 and Book 30 e
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As a consequence,the characteristics of reading tests
were modified. With the exception of such later tests
a8 Stone (523) Iowa (505) and Sangren-Woody (519) rate
was no longer measured directly by word-counting, but
indirectly by setting & time-1limit.to the total test.
The response was rendered more relevant and objective
by narrowing it down from general reproduction to sentence
or phrase answers (I), to single words (II), to numbers
on the test papers (III) or to marks in connection with
sentences, stories or pictures (W). The change of method
is illustrated by a comparison of the free reproduction
allowed by Brown in 1916 with the estimation of "power
to summarise™ msde by the Van Wagenen Reading Scale in
1921 or the Iowa Advanced Examinagtion in 1927. 1In the
two latter mexslysa mark or the number of a correct state-
ment is to be written on the answer paper.

_4/

I. Thorndike-MeCall, 527. Cavins 488.

II.Stanford 522, New Examiner 510, Orleans 518.

III. Thorndike 524, 526. Stone 523. EKennon 507. Iowa 505.
Markham 508.

IV. Burgess 486, Haggerty 501, Pressey 512, Van Wagenen 528
Pressey 514, Stanford 522, Pressey 513, Holley 503
Chapman 489, Detroit 432, Williams 531, Northumberland 511,
Whipple 530, Watkins 529, Detroit 493, Iowa 505, Gates
496, 497, Holsinger-Chapman 504, Orleans 518, Pressey 517,
Sangren-Woody 519. .
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A similer increase in definiteness is to be seen
in the changed conception of the use of reading tests.
In the early days in America they were employed for the
purpose of a general survey of the rate and power of
comprehension attained by large groups of children.

More recently, they have become much more varied in type,
and elaborate diagnosis of individual needs is attempted
by their means (I).

Allied to this is the recent development of tests
of vocebulary (II) which is associated with increasing
interest in the word-knowledge possessed by children at
different ages (III) and with vocabulary studies of a
more general kind (IV).

Detailed evaluation of the various reading tests is

given at different periods by many writers (V).

I. Stone 523, Gray 172, Stanford 522, Geiger 152, North-
umbe rland 559, Iowa 505, Gates 496, Detroit 493, Pressey
Disgnostic 517, Gates 497, Sangren-Woody 519.

II. Phorndike 526, Pressey 512,513,515, Kennon 507, Holley

III. Chamberlain 63, Whipple 454, Pelsma 323, Rowe 363,
Heilig 203. Boyd 33, Langenbeok 259, Nice 302, Grant 168
Drever 118,119, Bush 66, Brandenbarg 35,3637, Bateman 18,19
Gregory 190, Dolch 115,116, Haggerty 135.

IV. Jones 243, Otis 317, Thorndike 418, Packer 320, Gates 150,
Weshburne 444, Doleh 114,117, Wiley 463, Stephenson 394,

Shembaugh 378,379.

V. e.g.Monroe 285,287,290,291,293,295, Monroe, De Voss and
Kelly 286, Whipple 456,457, Gates 139,Gray 175, Wyman and
wandle 478, Capps 68, Gregory 189, Stone 395, Smith 386,
Ogleaby 314, Zirbes 484, Gray 182,183, Brooks 41,

Current and Ruch 93, 0dell 312, Rock 360 Mosher 297.
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It is not included here.




(c) Reasons for Constructing a New Test.

None of the existing tests of reading was finally
chosen as the instrument of measuring. There were
several reasons for this. The more recent tests were
too elaborate and too expensive for use on a large scale.
The earlier ones were of a type not suited to the kind
of teaching which the children in Glasgow were receiving.
At the time the work was begun, I found that in hardly
any classroom was systematic instruction in silent read-
ing being given. The method in use was the class-method
of oral reading whereby one child reads a parasgraph aloud
while the others follow the words on their own books and
answer oral questions as to details of the story. The
reading books were being studied minutely as source books
for spelling and intelligence (i.e.definition of words).
Progress was very slow. Sometimes gixteen to eighteen
months were spent on one book. There was no training in
rapid reading, and rarely an opportunity of reading for
pleasure. It was felt therefore that a "silent reading
test™ should be of such a type a8 to offer suggestions
to0 teachers who (as was abundantly confirmed in the
sequel) had probably never given their pupils the exper-
ience of reading silently for a definite purpose. Further,

to such pupils - quite untrained in silent reading - many
of/
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of the existing varieties of tests were too complicated,
and seemed (to judge from the errors made when the tests
were tried) to measure intelligence rather than sbility
to read. This applied especially to tests of the
Completion type and to those involving erossing-out,
underlining, or any kind of following of special
directions.

It was accordingly decided to use a form of test
consisting of several questions followed by a short story
in which the answers to the questions could be found.
This involves no elaborate and uneertain counting of
words or of ideas as do tests which measure comprehension
by reproduction. It demands no puzzling or surprising
activities from children unaccustomed to independent
following of printed directions. It is typical of the
training in reading for comprehension which pupils shoudd
have as a preparation for private study.

This form - of a story preceded by questions - was
not found in the tests examined, though it was used by
Hulten (235). It seemed therefore necessary to devise
a new test. It was decided to make the new test out of
material gimilar to that in the books in use at the
various stages of the Junior and Senior school - namely
gimple narrative involving action, developing into
historical/
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historical and geographical desgcription. To avoid the
possibility of previous knowledge on the part of the
pupils, it was determined to mske new reading materisl,

and not to use extracts from existing books.
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(d) Construction of the New Test.

The task upon which I embarked was to find five
reading tests suitable for the pupils of the junior and
senior school — of ages roughly from 8 to 12 -~ of such
8 nature that there should be a clearly marked difference
in performance at the various sges. Hence it was
necesgary to find five tests whose differences in
difficulty were great enough to be significant. (The
type of test in which the sections are quslitatively
different was deliberately chosen in preference to that
advocated by Burgess(53, 54), in which sttainment is
measured by the amount of professedly equivalent msterial
covered in a given time (of.Chapmasn and Cook 73). It was
felt that for the sake of determining the level of ability
reached by the pupils it was best to use a number of
stories of different difficulty (I))

The characteristics of a good test are. that it is
reliable, valid, objective, reasonably simple to give,
not requiring a large amount of time for scoring.

Satisfactory/

I. This follows the precedent set by Starch 520. Gray
498,499, Thorndike 524, Monroe 503, Kelly 506, Haggerty
502, Pressey 512, Thorndike-McCall 527, Stanford 522,
Williamg 531, Watkins 529, Gates 497, Orleans 518,
Pressey 517, and advocated by Brown 43, Buckingham 50
and Sangren 374.
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Satisfactory norms should also be available, and

duplioate forms of known equivalence. Its cost should
not be excessive in relation to the amount and signifi-
cance of the information yielded. It should be long
enough to decrease the effect of chance fasotors such as
temporary physicel disturbances, fatigue or emotional
upsets. As little time as possible should be spent on
extraneous sasctivities (I). An attempt was made to comply
with these requirements.

A time limit for each test was chosen in order to
make conditions uniform. Five minutes was the time
selected because of its ease in measurement, and because
it seemed long enough to allow adequate experience and
not 80 long a8 to cause fatigue. Experiments were
first made with individual children of various ages to
discover roughly how many words they oould read and
questions they could answer in five minutes. Next s
series of fourteen stories was ocomposed ranging in length
from 60 to 176 words and in verbal difficulty from simple
monosyllabic words to words like "manoeuvres", "executed",
and/

I. Ballard 14, Fransen and Knight 127, Wood 471, Ruch 368,

Current and Ruch 93, Freeman 133, Iowa Manual 5095,
Odell 313.
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and "intercourse". Each of the stories was preceded

by four questions - two of which could be answered by

what Courtis (88) calls "observationsl" reading, and

two requiring some interpretation of the passage read.

It was hoped by these questions to measure the power

of comprehension and the rate of understanding the
passages prescribed. The instructions given were - "Here
are some questions to answer. Their angwers can be
found by reading the story below."

The stories were then sorutinised carefully and the
four which showed most promise of interest to pupils
and most variety in length and apparent difficulty, were
tyred out and tried as group testas on 357 children of
different ages in different schools in order to discover
to which age each was suited. ' '

In this search it was decided to take results from
pupils who seemed average in ability, normality being
estimated from the class in which they found themselves
at a given age. A rough classification of ages was made
a8 follows:

Junior II Age 8
Junior I Age 9
Senior III  Age 10
Senior II Age 1l
Senior I Age 12.

It was however very soon found that these were by no

means/
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means the ages of pupils in certain distriocts of Glasgow
at these stages. The attempt therefore to consider

only the papers of those children who seemed normal
according to a preconceived sgcheme was given up. It was
decided rather to try to discover what was the actual
performance of as many pupils as could be reached,
rostponing until after the investigation the sttempt to
say to which stage any test was most normal, and post-
poning also the attempt to say vhether pupils of a certain
age were doing the work normsl to that sge.

The tests were accordingly given to pupils in eight
different schools, those tests which seemed easiest being
given to the younger pupils.

In this more controlled measurement, precautions
were taken to safeguard the results from the possible
causes of error which revealed themselves as the work
went on. The chief complications were found to be the
following:~ (1) pupils in certain sohools are drilled
into replying always in a sentence. They therefore
replied to their questions in sentences. The length of
sentence varied very much and differences of speed in
writing introduoed a very variable quanﬁity into the test
scores. For this reason the instructions were framed
80 a8 to include the directions — "In each anawer use not

more than three words."

(2)/
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(2) In spite of this precaution, some children
insisted on embarking on sentences and wasted their
whole time in such fashion. Po minimise the number
of these, smaller pieces of paper were given for the
writing of the answers, until by trial it was found that
the best size was 2 inches by 8 inches. This permitted
the writing of only one word or, at most, two in & line,
and considerably lessened the variability due to extran—
eous activities.

(3) Very many of the younger pupils seemed quite
unable to understand what was meant by "Here sare some
questions to answer. Their answers ean be found by
reading the story below." Some of them spent the entire
time in an attempt to aopy the story. Others copied
the questions. In the preliminary investigation, 220
papers in all out of 2328 showed this error. JFurther in 239
papers out of 2328, no attempt to write anything was made.

To minimise the number of sueh failures, practice
magterial was added — at first in the form of writing down
the answer to a simple question such as "How mdny black-
boards are in this room?"; later in the form of a story
preceded by questiona, the answers to which had to be
written down on their slips of paper. With these
precautions, the errors of omission or transoription
practically disappeared.

The/
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The wording of the instructions was also altered so
a8 to include the word "write" - ...." Their answers can
be found by reading the story below. When you have
found them, write them on your psper." etc. (v.Appendix).

Additional tests were also sought for. A fifth
test was tried with 93 children. It proved to be very
Similar in result to number II and number I. 4 sixth
test was therefore made decidedly more simple, and a
gseventh more difficult than any of the first five. Number
IV and number V were dropped because of their apparent
Similarity in difficulty to II and I when given to the
same clasgses.

Tests I, II, III, VI, and VII were then tried with
141 pupils,giving all five tests by the rotatory method
to each group of children « one fifth of the puplls
beginning with Test I, one fifth with Test II, and so on,
passing round the papers until each pupil had done all
five. This served to minimise the effect of practice
and the variastions due to differences in personal ability.

From these trials it appesared that test I, II, and
VI were too similar (v.Rable I). Number II was therefore
omitted., Number VI was modified by the omission of the
word "Baby" which was responsible for most of the wrong
angwers.

This/
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This was tested with 39 pupils, and a new test was
devigsed to be less difficult than number VII and more
difficult than number III. These five ggain were tried
out with groups of pupils - again using the rotstory
method to distribute the practice effect.

The average results showed more clear-cut dirfferences
than had yet appeared. Their significance was accordingly
examined by calculating the probable error of the difference
of the means (v.Pearson3d22 (I). 1In doing this, account
was taken of the age of the pupils in thst the results of
Tests VI, III, end I were considered as they appeared in
the answers from the younger pupils - in Gairbraid Sen.IV
(average age 10-9, Mt.Florida Jun.II (average age 7.¢) and
Govanhill Sen III (average age 9-2). With the older pupils
these three tests showed less range of difference (the
average result being over three marks). This is probably
due to the fact that, as the later use of the tests on a
large scale showed, these tests are suited to average pupils
of sges eight to ten. For the same reason Tests VIII and
VII were at this point given only to pupils in the senior
8chool (Govanhill Sen.lI, average age ll and Sen.I, average
age 11 ). Further, in this examination those pspers in

whi ch[

I. P.E. diff.0f means = f(P.E.mea.ri)a + (P.E.meanp)?
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which any test came first were eliminated in considering the
results in order to minimise practice effects still further,
and to avoid, as far as possible, the influence on the

pupil of uncertainty as to whet was required by the novel
type of test. This reduced considerably the number of
cases; but it added to the value of the results. Table

I shows the average and the probable error of the mean

for each test.

Significant differences were found between tests VI
(modified) and I, I and III, III and VIII, VIII and VII.

It was therefore decided to use these five tests in their
order of difficulty - VI, I, III, VIII, VII.

The five were carefully examined in the light of an
analysis of all the wrong answers received to any question.
The gquestions in some cases were reworded to remove
anbiguity, e.ge. "Which island did the swans live on?" was
changed to "Which of the islandsg......."™ "What did the
swans like to eat?" became "What did Nan give the swana
to eat?" “With what did the conjurer do his trick?" was
modified to "With what things did the eonjurer do his
trick?" "What word did the aeroplanes trace on the sky?"
reappeared as "What was the word that the aeroplanes
traced on the sky?" "What kind of trees grew in the
island's orchards?" was altered to "What kind of fruit

trees grew in the islandts orchards?"
Answers/ )
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Answers to be considered right were decided upon;
the order of questions was modified so that in esach test
it would be the ssme relative to the chronological
sequence of the story; a few verbal changes were made
in the text and then the five tests were sent to the
printer.

The s8ize and nature of the type used was that
recommended in the report of a British Association
Committee appointed to enquire into the influence of
schoolbooks upon eyesight (38). The tests were printed
on foolscap sheets of paper - three'on one sheet and two
on another so that the paper could be folded over to
reveal only one test at a time. They were numbered
ABCDEin order of difficulty. Method and details
of administering were carefully prescribed. These are
g€iven in the Appendix along with copies of the preliminary
and final forms of the tests.
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(e) Correlation with Other Measures of Reading Ability.

Evidence of the validity of the tests was meanwhile
sought by correlating the results with the teacherts
estimate of the reading ability of the pupils. Tﬁis
was done in the case of one glass of 37 pupils whose
teacher was a graduate student of Eduestion in the
University. It was considered that her verdict on the
children would be more reliable than that of the average
teacher who had shown no present interest in problems
of education.

The resulting figure was r = +.46 £ .09 (by the
"product-moments™ formula). This is not very high; but
it has to be taken into consideration that the teasherts
Judgment was based on performance in the ordinary oralh
class work. It has frequently been found that the
correlations between reading tests of different types
are not high - probably because each kind of test measures
a somewhat different aspect of that total reaction which
we call reading.

To estimate to what extent the disparity in result
was due to the difference between oral snd silent reading,
correlations were also worked out between performance in
the two equivalent forms of the reading tests (v.infra . ) -
the/ |
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the one given silently and the other individually and
orally, (the story being read aloud by the pupil and the
questions spoken by the teacher). Further, the errors
made in oral reading were noted, and their number was
subtracted from 20 to make an aceuracy score. The
resulting figures for a class of 39 children were:
correlation of Silent Reading with Orsl Comprehension
++42 £.09; correlation of Silent Reading with Oral
Accuracy +.41 *,09 and correlation of Oral Accuracy with
Oral Comprehension +.38 X.,09. These figures are very
near that quoted above for the correlation between the
results of the new test and a teacher's estimate of
reading ability.

After the test had been standardised in thisg
preliminary way,Gates! book ~ “A Reading Vocabulary for
the Primary Grades" -"became accessible (150), and anslysis
of the vocabulary of the tests was made in terms of his
list of the words which are suitable for children in the
infant school. Each word was replaced by its number in
Gates! classification, while those words which were not
in hié list were written out in full. The following
was the result. It may be noted that the number of words
outside the scope of a primary vocabulary is greater in
the later than in the earlier tests.

Torm A/
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Form A.

Instructions: 184, 34, 274, 1482, 4, 1038.

157, 1039, 130, 16, 457, 71, 146, 1, 147, 1373.
127, 6, 38, 457, 61, 303, 61, 8, 41, 236.

14, T4, 421, 594, 527, 215, 845, 15, 122, 1039.

A
1. 425, 372, 193, 34, 5, 1, 147.
2. 91, 77, 1, 100, 24, Jene's 199.
3. 91, 65, 1, 165, 85.
4. 205, 77, Janets 377.
Jane, 42, 30, 288, 35, 199, Jim, 42, 30, 75, 174, Nell, 42,
30, 459, 165. 51, 652, 137, 377, 366, 37. 1, 288, 85,
295. 1, 75, 85, 1481, 174, 1, 165, 77, 182, cec..., 24,
88. 91, 291, 22, 77, 4, 655, 61, 252.

B.
l. 205, 24, 1, Islends, 65, 1, swans, 257, 8.
2. 91, 65, Nan, 43, 1, swang, 4, 262.
3. 425, 372, 138, swans, 142, 219.
4. 91, 77, 1, 100, 24, 1, 454, 62, 136, 272, Tom, 4, 1, 556.

Tom, 174, Nen, 85, 4, 19, 4, 1, 556, 8, 1, 1139, 769;
24, 1, 427, 220, 219, 77, 30, 880, 272, 215, islends. &8,
1, 39, 24, 200, 32, swans, 42, 137, 47. 51, 637, 118, 15,
158, 205, 1, 193, 905, 135, 1, 60. 12, 196, 51, 42, 32,
138/
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138, swans, 272, 61. Tom, 174, Nan, 284, 47, 4, 395, 91,
51, 42, 18.

c.
1. 425, 372, 744, 142, 20, 1, 336.
2. 91, 790, 24, 1006, 42, Dora, 20, 35, 375, 33b.
3. 272, 91, 443, 65, 1, conjurer, 14, 33, trick.
4+ 425, 372, 1105, 142, 8, 1, 164.

127, Dora, 1014, 35, 353, 375, 35, 430, 115, 30, 336.
53, 48, 30, 726, 164, 272, ioing 8, 1, 105, 174, 8, 22,
53, 168, 249, 232, 1105 - 12, 15, 264, 788, 97, Dora, 42,
257. 219, 142, 1, 585, 1169, 24, T44, 20, 1, 336. 51,
17, 394, 534, 1, 149. Dore, 42, 4, 840, 1, 1105. 51,
42, 701, 174, strawberries, 174, 1270. 127, 1, 1105,
142, 327, 801, 211, 347, snuffed, 61, 81, 174, Dora, 293,
1, 164. 371, 616, 51, 36, 20, hide-and-seek, 174,
musical, 218. 12, 26, 581, 30, 337, 174, 680, 65, 30,
conjuring, triek, 272, 32, 1181. 1, 403, 24, 1, 336,
118, 270, 194, 189.

D.
1, 425, 207, 77, Lapo, 66, 1, Currian, frontier.
2. 91, 77, 1, 845, 97, 1, 798, treced, 8, 1, 247.
3. 91, 77, 63, important, industry,5, Panoe.
4+ 91, 71, 1, 100, 24, 1, Capital, 24, Pance.

5/
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5, 1927, 1, 612, 24, Curryland, 174, 33, suite,
1277, 30, 592, 4, 1, neighbouring, 874, 24, Pance, 174,
142, 182, 101, 1391. 66, 1, frontier, 4, Lapo, 1, Pance,
capital, 51, travelled, 71, 30, special, 190, 1, carriages,
24, 205, 142, luxuriously, upholstered, 5, light, 148,
velvet, comfortable, 174, 42, 296, specially, 570, 15,
1, occasion. 1, 1457, 24, 32, 8y2, 906, 71, interesting,
174, 182, enjoyasble. 127, Lapo, 71, 1014, 1, 427, 71,
457, 4, 16, 8, haliday, 5, honour, 24, 1, visitors. 97,
1117, 30, 689, reception, 71, 1283. 1, 679, 37,
excursions, 142, 48, 4, 1, famous, 292, refineries, thirty,
906, 107, 174, 4, 63, serodrome, 220, 32, 892, 798,
executed, manoeuires, 174, traced, 8, 1, 247, 1, 100, 24,
1, visitors, 874. 22, 3, expected, 97, 1, friendly,
intercourse, 240, begun, 276, prove, 24, lasting, benefit,
4, 455, 8T4.

E.
l. 5, 91, direction, 195, one, 1017, 4, 574, 66, Appleby,
4, 1014, Uton.
2. 91, 790, 24, 1006,‘69, 958, 5, 1, island'®, orchards,
5., 20, 93 1453, 24, 1, 788, 401, 200, 744, 38, 783,
Appleby.
4 5, 91, 874, 3, Uton.

204/
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204, 816, 788, 1291, 30, 336, 24, plessure, seekers,
168, 80, 5, 30, yacht, 66, 1, 138, seaport, 686, 24, Uton,
5, 1138, Andica. 51, intended, 4, oruise, northwards,
777, 1, ocoast, 174, 485, 4, spend, 215, 37, 20, Latton.
325, 329, 51, 1014, Latton, 205, 3, due, 1158, 66, Uton,
30, 1065, easterly, gale, 1332, 61, directly, 81, 4, 362.
Fog, 118, 8, 174, 1, 469, drifted, 5, 380, 15, 1248, 37.
127, 1, storm, 42, 673, 51, 457, 891, 327, 30, 369, island,
due, 1109, 66, Uton.

219, 51, anchored, 4, renew, 137, stock, 24, vegetables
174, 1063, 60, 51, discovered, 97, 1, island, 71, 116,
Appleby, 174, 97, 22, 806, 156, 100, 66, 1, chief, product,
24, 156, orchards. 22, 896, 240, 875, 30, haven, 371, 137,
toil, 97, 51, vowed, 4, return, 264, 788, 4, 18, 156, 1470,
123, 595.
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2. The Construction of a Set of Group Tests in General

Intelligence.

Following the same order as in the case of the Tests
of Silent Reading we shall consider -

(a) the circumstances which led to the use of

this kind,

(b) the characteristics of existing group tests,

(c) reasons for constructing e new set,

(d) the construoction and initial standardising of

the tests,
(e) the correlation of the tests with certain other
measures of general ability.

We shall then present e vidence as to the relisbility

of the tests of Intelligence and the tests of Reading.
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(8) Circumstances which led to the Use of Group Tests.

Very early in the course of the enquiry the question
arose as to how far success in reading was related to
the possession of what we call "general intelligence".
This has - until very recently - received less attention
than it seems to deserve. (v.Gray 175,183. Theisen 414).
After the final form of the Silent Reading Test had been
determined by experiment with 690 pupils, search was
therefore made for a group test of intelligence which could
be employed along with the Reading Test without excessive

encroachment on the time of teachers and pupils.
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(b) Characteristics of the chief existing Group Tests.

Analysis was made of the contents of accessible

group intelligence tests (v.Bibliography 532-582). The

results of this work are given in the Appendix. I do

not propose to give a historicael account of the develop-

ment of mental tests, nor to discuss the principles

involved in them. That has been already done both for

American and British workers (I). It is sufficient

here to notice that the most satisfactory modern group

tests are those which contain two or three different

types of material each of which correlates highly with

intelligence. The frequency with which the different

forms of material have been used msy be judged from the
details given in the Appendix. THere also it may be

seen how one type of material merges into another so

that in arranging them it is difficult to differentiate

between them. Accounts of the contents of each test

are found in many books, a8 well a8 in the authors?

published reports (II). They are therefore not included

he re/

I. VWhipple 456, Terman 405,409, Dockerill & Fennings 112,
Patterson 321, Miles & Butterworth 282, Yoakum & Yerkes
481, Trabue & Stoockbridge 428, Franzen 128, Valentine 431,
Capps 68, Trabue 429, Chapman 72, Colvin 84, Ballard 13,14,
Gates 143, Wallin 441, Colvin 3%, Wood 471, Bishop 25,

Pintner 340, Freeman 133, Jones 244, Hardie 199, Oates 304,
Kefauver 251.

II. Gregory 189, Whipple 459, Bell 22, Doherty & MacLatghy 115;5
Rell/ Sad




and Otis 318, Pintner & Toops 332, Pintner 333,
Buckingham & Monrbe 46, Myers 300, Pressey 346,
348,350. Pintner & Fitzgerald 334, Thorndike
417, Terman 407, Thurstone 421, Pressey 343,344,
345,349,351. Whipple 458, Pintner & Cunningham
337, Pintner & Marshall 336, Monroe 292, Dearborn
& lincoln 103,105, Pintner 339,341, Haggerty 192,
Bird 24, Dale 585, Whipple 460,461.
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(c) Reasons for Constructing a New Test.

Construction of a new test of intelligence was
undertaken because few of the sxisting group tests were
suitable for the Scottish pupils whose ability I wished
to measure. Further, those which might have been used
required too much time to give or were too expensive.

Accordingly it was decided to put together new
material which could be standardised along with the
reading test, and whose norms would therefore be
comparable to those of the reading test - in the manner

of the most recent achievement examinations.
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(d) Construction of the New Test.

After a consideration of many published reports of
results of group testing (v.Bibliography) and after
trying out the best known intelligence tests with
various classes it wes decided to use four types of
material in the new test:

(1) Analogies.

(2) Completion.

(3) Classification.

(4) Reasoning — of various forms.

The actual material used in the preliminary trials
and in the final form may be seen in the Appendix.

Non-language tests such as

Obedience to Oral Directions,

Copying designs, Recognition of Form,

Picture~completion,

Picture~comparison,

Picture—classification,

Detection of Absurdity in pictures, were tried on
a few pupils; but the construction of group tests on
these lines was refrained from quite deliberately.

It is recognised, of course, that there might be

expected to be a very close inter-relation between

reading/
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reading ability and intellectual power as measured by
verbal intelligence tests. Some skill in reading is
necessary before tests in print can be understood and
some intellectual ability is required bvefore printed
material can be interpreted.

It might therefore be held that in order to
estimate the connection between success in reading and
the possession of what is commonly called "general
intelligence", we should have used tests of a non-verbal
character. To this we may reply (1) that our prinmted
tests of intelligence were intended for children who had
already learned to read and to whom the use of printed
material was not an obstacle; (2) that the difficulty
of the intelligence tests did not depend upon the
difficulty of comprehending the words of which they were
composed; (3) that evidence has been produced that non-
linguistic forms of tests such as analogies, classification,
and completion, correlate highly with linguistic forms
(v.Davey 583, Jones 244)3 (4) that most language
intelligence tests have been oritioised on the ground
that they depend on scholastic attainment. They have
none the less proved to be very valid measures of
intelligence as estimated in other ways.

It may also be added that non-verbal tests, other

than/
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than pictorial forms of the verbal ones, have not yet
established their validity. For these reasons, tests
for illiterates were definitely excluded.

(1). The first type of material welected was a sheet of
analogies. In compiling these, use was made, through
the courtesy of Dr. Dawson, of & 1list in use in the
Psychological Department, Jordanhill Training College.
Much indebtedness is also due to the suggestions in
Burt's "Manual of Mental and Scholastic Tests".'

The value and reliability of the "analogy" test
has been indicated by the frequency of its use aince
its introduction by Burt in his earlier investigations
on higher mental processes. Discussions are to be
found in most books on mental testing and also in
authorst reports on tests in which it is employed (I).

It is of interest to note that while certain
experimenters follow Burt®s precedent %nlleaving free
choice for the fourth terﬁ in the serio:,)others provide
four or five possible answers,and ask the pupils to

underline/

I. v.especially Burt 64,61. Vickers & Wyatt 436.
Whipple 456, Bellard 13,14. Van Wagenen 433.

II. Burt 64, Trabue 581, Roback 571, West Riding 582,
Criohton 543, Chapman 539.
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underline or write down the number of the word they
consider correct (I).

This more controlled form of the test was the one
adopted because of the greater possibility of objective
evalustion,and because of its eliminstion of unnecessary
writing. It was arranged that the missing word was
always from the fourth place in the analogy as this was
judged to mske the test wore suitsble for children than
the varying position favoured by Otis in his Advanced
Examination. Contrary to the precedent of Richardson
(573), Thurstone (577) and Kuhlmann-Anderson (553), only
one word was omitied from each sentence. The instructions
given were "Draw & line under the word which fits in
best to finish these sentences." and the first sentence
was — "Tall is to Short es Giant is to ¢¢...... Man, Big,
Dwarf, Little.

It was decided to type twenty-five setw on a sheet
because of Burtfs report that pupils of fourteen had an
average score of 22-5 in five minutes (64 p.226). A
note was taken in the preliminary trials of the time &t
which any pupil professed.to have completed the test.

The results seemed to justify the selection of twenty-—five
anglogies as a possible maximum. L
(2)/

I. otis 561,562, Terman 576. Northumberlend Mental 557,
Northumberland Standardised 5593, Simplex 573, Haines
548, Seott 574, army 532, Illinois 550.
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(2) The second form of test used was the completion
test. Since its introduction by Ebbinghaus,this test
has also been used in very many investigations into
intelligence. Discussions are given by such writers as
Weiss 448, Burt 61, Whipple 456, Trabue 427, as well as
by the suthors of the more general accounts referred to
above.

In its earlier forms it consisted of mutilated
prose with letters, syllables, words or phrases elided,
the examinee beirng asked to restore it to its original
form. Certain investigators have used it in a method
somewhat similar to this (I). By others its range has
been narrowed, and its objectivity increased by provid-
ing four or five possible words or phrases from which
the best is to be selected (II). As in the case of
the snslogies test,this more controlled type was that
chosen.

New material was used for this as had been done in
the Silent Reading Tests. It took the form of a story
with blanks and the instruotions "Draw a line under the

work/

I. Trabue 581, National 556, Pintner 563, Northumberland
Mental 557, Roback Mentality 571, Burt 537, Chelsea 540.

II. Trabue 581, Haggerty 547, Illinois 550, Army Alpha 532,
Otis Advanced 561, Otis Classification 562, Burt jMental
and Scholastic Tests 537, Haines 548, Spearman 575,
Northumberland Standardised 559.
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word which fits in best to the empty space in the same
line of the story. 'ﬁohn White was &8 1uGky eeceeeccne
uncle, boy, boxf etec. It was arrasnged with twenty
omissions.

(3) The third test was a olassification one -
The value of the clagsification test is also indicated
in discussions of the group tests which incorporate it
along with others. Like the Anslogies test and the
Completion test,it reyuires ability to recognise
relationships; but its chief emphasis is on ability to
classify. It has a close kinship with the tests
grouped in the Appendix as Similarities, Number Series,
Logical Selection, but its typical instructions are:
"Look at the set of words..... One word do¢s not belong
with the others.... With your pencil draw a liné right
through it."™ McCall (554). By most workers except
Tomlinson (582), it has been used in the controlled form,
asking one word out of s number of given ones to be
marked or written down (I).

Probably its most enthusiastic 8upporter is McCall
(554) who claims by the use of one hundred sets of
carefully selected words to get a test more valid than

the/

I. Terman 576, Northumberland Mental 557, 0tis 562,
Pressey 567, 570, Thurstone 577, Spesrman 575,
Stmplex 573, Bixler 535, McCall 554, Kuhlmann-
Anderson 553.
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the Stanford Revision of the Binet Scale,and almost as
valid as one form of the Naetional Intelligence Test.

The wording of instructions which we used was
similar to that of McCall - "Cross out the words which
have no connection with the others in the same line."
Our first line was:

House Roof Walls Sea Windows.

(4) The fourth test was a composite one, comprising
tests of reasoning ability in various forms. It is
modelled upon several in use in the Psychology Department
of the Jordanhill Training College and upon tests given
by Burt (64). It includes tests involving arithmetic,
visual memory, recognition of form, power to decipher s
code, simple knowledge of clocks and of days of the week.

Tests similar to these may be noted in the summary
given in the Appendix, under the headings — Reasoning,
Clocks, Orientation, Code, Mirror, Following Directions,
Arithmetic, Information.

Discussions of such msterial are found in the
authors! reports on these tests and 8lso in Burt 63,
Winch 470, Johnson and Gregg 242, Dearborn and Brewer 102,
Dearborn and Lincoln 104.

The actual material of this, as of the other three
tests, was new.

The/
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The first three tests were tried out with time
limits of five minutes each,and note was taken of pupils
who finished quickly. Phe fourth test was tried first
without a time limit on & low Sénior class of 43 pupils.
A record was made of the time each pupil took. The
range was found to be from 9.5 to 20 minutes, the average
being 12.25 minutes. Only 8 pupils sasked for more than
15 minutes and these were not able to answer any more
questions in the latter part of the time. It was judged
therefore that a reasonable time-l1limit for the test was
15 minutes. Those who were capable of attempting the
questions seemed able to do gso in that time. The tests
were given to 11§ pupils.

It was evident,however,from the numﬁzr of pupils
completely correct in the Completion Test sﬂd‘the&
Classificeation Test,that these were too easy for éénior
pupils. Each test was therefore anslysed oarefullly.
The number of incorreot answers to eash question in each
was noted. In the Analogies Test, the Clsssification,
and the Completion Test the queations were arrasnged in
sets of equal difficulty. gertain of those which had
proved equal were cut out or modified,and all were
rearranged in order of difficulty. New and more
difficult lines were added. The Completion Test was
lengthened/
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lengthened to 25 omissions. Practice material was
devised for each of the first three tests. In the
Reasoning Test the questions were rearranged in
apparent order of difficulty. (No pupils had sttained
complete correctness in it).

The wording of the instructions was also modified
in the Anelogies Test and the Completion Test in order
to remove ambiguity (v.Appendix).

It was rext arranged that the tests be printed on
single sheets of foolscap size as this was less
expensive than printing them in the form of a booklet.
Each sheet before use was folded over,so as to show on
the outside only the space for name, age, school, etc.
and the practice materisl provided. Directions for
giving were carefully drafted, tested out with students
and adhered to so as to secure the maintenance of
uniformity. It was decided to give the Classification
Test first as the pupils seemed to have least difficulty
in following instructions in it.

The question of evaluation of answers now arose.
This is a matter upon which detailed reports of other
experimenters are difficult to obtain. It was found
that most records contained mere statements as to how
the answers were to be weighted, and omitted information
a8 to the method followed in arriving at the proportion-
ate/
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proportionate values indicated. It was decided to
correlate the results of each Test with the Mental Age
(Binet tests — Burt's version) for as many pupils as
could be reached, to multiply the percentage scores in
each test by the resulting figure, and to find what
correlation the weighted total had with the individual
Binet scors.

Only those papers were gonsidered in which the
score was not modified by writing in words or other
errors of method.

The correlation with actual scores in 46 cases was

Classification +0.69% .05

Analogies +0.69% .05
Completion +0.48%.08
Reasoning + 0.63% .06

The percentage scores in each test were multiplied
by these figures. These weighted results were then
summed, and the correlation worked with the Mental Age
a8 determined by Binet (Burt). It was found to be
+0.72%.05.This was judged sufficiently high to warrant
proceeding with the tests in a form modified in the
light of analysis of the answers.

This weighted calculation was equivalent to
multiplying the actual test results by

Classification/
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Clasgification 2.8

Ansglogies 2.8
Completion 2.4
Reasoning 6.3

Since multiplication of the scores é ;% é be by
these figures was somewhat clumsy, it was decided to
maintain the general weighting proportion by according 50
marks to the Reasoning Test and 25 to each of the other
three.

In all the tests the number correct was reckoned as
the score. There has been much discussion of the most
valid method of marking tests where an alternative or
multiple response is provided (I); but,on the whole,the
balance of evidence,where the number of possible responses
is increased to four or more very carefully selected ones,
seems in favour of the straightforward counting of correct
answers with no attempt to weight for chanoe (II). In
the first three tests this method was therefore adopted.
In Test IV the distribution of the fifty marks was

determinsd[

I. Hahn 196. 0dell 309. West 449. Dunshee & Manuel 120.
Miller 284. Richards & Kohs 358. Remmers & Remmers 354.
Ruch & Degraff 369. Boyd 34. Wood 472. Christensen T79.
McLusky & curtis 270. Curtis & Woods 94. Greene 187.
Foster & Ruch 125. Frits 136.

II. Wood 471. West 450,449. BHolzinger 225. Asker 4.
Ruch & Stoddard 367, Freeman 133.
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determined after anslysis of the frequency and nature

of the mistakes made;e.g. in question 6 the answer "West"
was given very much more frequently than "2 miles". It
was accordingly valued at two marks while the distance

"2 miles™ was awarded three marks. Similarly)in question
8, three marks were awarded for the solution of the

first word "So" and one mark for each of the other words.
In questions 2 and 7 one mark was given for each clock
face correct and five if all four were correct. In
question 4, two marks were given for the correct
proportion of the sides and three for correctness of the
angle between.

Instructions for scoring were typed out and their
effectiveness tested upon students in training until a
form which seemed satisfactory was reached.

The tests were then ready to be standardised by use
with a representative sample of city ehildren.
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(e) Correlation with Another Measure of Intelligence.

Correlation of the test with the Binet-Burt
individual score was made in order to determine the degree
of its validity. Details for one hundred pupils are

shown below.

Table II.
Correlation of Preliminary Intelligence Tests with
Binet-Burt.
Mesn S.D.| FP.Em r PE.r

Binet lentel age | 126.38 mthe.{19.84]#1.34 | +0.82]0.02
broup Intelligenc
Test Score 66.45 mks. 24.6§] +1.66

This correlation ig higher than that found in the
preliminary standardising of the test. It seems high
enough to justify us in believing that the new group
test is an sedequate measure of intelligence as commonly

understood.




45

(£) Evidence &8s to Reliability.

The reliability of the Reading Test and of the
Intelligence Test was investigated by repeating the
tests with five classes at differing intervals. There
were 234 pupils in these five classes on the occasion
of the original testing; but through absences and
removals the numbers fell to 194 at the re-tests. The
intervals between the first and the second testing were
1 month, 4 months, 6 months, and 12 months. Correlations
between the two sets of results were worked for each
group.

There has been much discussion of the best method
of estimating the reliability of a test (I). Without
entering upon the theory of this matter, as it 1is outside
the scope of this report, we may observe that the simple
correlation between first and second performances sSeems
the criterion most frequently employed by test-makers.
It is also of interest to note Kelley's observation (252)
that to secure a reliability ooefficiént of 0.40 from a

group/

I. Whipple 456. Otis & Enollin 319, Kelley 252. Rugg 370.
Nygeard 303. Wood 471l. Buch 368. Current & Ruch 93.




(3803

¥0e72g+ | 2l1 L0795 +| 2y 0] 26°¢| LE°ST | 6261°0eq TI99UI
ov't Yveo} etv| 0L°6 Qz6T*09@ | GG 61T 5%2
GO'FLL + w.m.a V0300 °+| eV°'0) GL°C| V1°eT 626t eunp
T 26al gGv| L6°6 Q26T eunp| 06°GTT ¢
C0'39L°+ | G6'T C0'3GL°+| OV*'0 | 69°%| 92 2T G261 eunr
cG'T vveojotv| ¥v-6 Q26T oeq | Q¢ 12T 6¢
Jomog'+ |g6°'T 20368 +| V70| VO'V]| Q% 1T 6eb1l eunp
* 99°T * gheol lev mw.m 6261 aed | Q9°VTIT LE
TO*SV6*+ T°T T0'ye8°+| 82°0 | tl°2 No.ma 6ebt eunr
T¢*0 | G0o°¢| Lo*GT 626T AsW | T¢*ehT Ly
arJoy uomBe IX0) [meH*J 1°A°S B8ABIOA 1889—-6Y4 m.nﬂqam
_ s8e98( 18 63V Fo
‘81898 ] @0UaITTTeqUl - *8486] JUTDPBOY eFvxoAY |xequn il

*00UaZTTTe Ul JO pusB JuTpssy FO 81807

*III oTq®d

*8qUeTOTIFO0D L1TITTqBTTeY




—46—~

group composed of children in a single grade is probably
indicative of greater, not less, reliability than to
secure a religbility coefficient of 0.90 from a group
composed of qhildren from the second to the twelfth
grades inclusive. The correlation between the first
and second performance of separate classes in our new
tests was in each case definitely above 0.40 as is
shown in Table III.

Therefore it would seem as if we may claim that
the relisbility as well as the validity of these tests
is sufficient.
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1. A Survey of Schools in Glasgow — arranged in Groups
According to the Prosperity of the Pupils.

It was found very early in the course of examining
pupils from various districts that the differences
between school performance in different districts of
Glasgow was marked. It was desired to standardise the
tests of Reading and of Intelligence in such a way that
the norms obtained would be valid and representative.

If test results are to be representative,they should
stand for the performance of the entire population that
is to be measured,or for a selected sesction of that
population which inecludes varistions of social status,
age, B8ex, and school level in something like the
proportion in which these variastions occur in the total
unselected population.

We shall first of all speak of differences in social
status. Difficulty was experienced in obtaining
information a8 to the relative prosperity of the homes
of pupils in different schools. It was found that to
a8k questions such as "How many rooms are there in your
house?" prpduced an attitude of defensiveness on the
part of some pupils,and that protests from the homes
ensued. More offensive still would have been a direct
question ag to family income. Direct infommation as to
which sohools were in the poorest districts of the city,
and which in the best,could thus not be obtained by a

questionnaire/
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questionnaire addressed to the pupils examined. Nor
could it be found in any published report of recent
years. = The latest relevant report of a statistical
nature which I oould trace was one from a publication
of the Scotoch Education Department dated 1907. This
was a report by Dr. W. Leslie Mackenzie and Captain
A.Foster upon a collection of statistics as to "the
physical condition of children attending the Public
Schools of the School Bosard for Glasgow". It contained
lists of averages of height and weight of boys and girls
arranged in groups according to the social level of the
different districts of Glasgow.
"Group A -~ 8chools in the poorest distriocts of the city.
Group B - schools in poor districts of the city.
Group C - 8chools in districts of a better class.
Group D - 8chools in distriects of a still higher olass
in which is included four out of the five Highér
Grade Schools in the city.®
The pupils reported upon were 36,883 boys and
35,974 girls. These details were interesting; bdbut
information collected in 1905-1906 could not be regarded
a8 definitive for an investigation in 1927-1929. A
further disorepancy was introduced by the faot that the
schools reported upon belonged to the o0ld school board

| area/
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area of Glasgow, and the list excluded many of those

now under the administration of Glasgow Education
Authority. A list of the s chools in their groups is

of interest however. It is not clear upon what

evidence the classification wag made; but it is coﬁfirmed
by & table showing the number and percentage of children
from houses of one room, two rooms, three rooms and four
rooms in each group of schools. The lists are sas

follows. I have underlined the names of the schools in

each group which were ultimately included in my

investigation.

Group A.Schools.
Annfield
Barrowfield
Calton
Camlachie
Campbellfield
Dalmarnock
Dobbies Loan
Hayfield
Hozier Street
Kelvinhaugh
Kennedy Street
Mathieson Street
Milton

Qakbank
Oatlands
arkhead
quarry Brae

Queen Mary Street
Rockvilla
Rosemount

Roge Street
Bumford Street
8%« Rollox.
Springfield
Strathelyde

Wolseley Street.



Group B.
Adelphi Terrace Haghill
Alexander's Henderson Street
Anderston Keppochhill
Bishop Street Martyrs?
—Gamden Street Newlands
Centre Street Overnewton
Dennistoun Peterghill
Dovehill St. Jemess
Dunard St reet Springbank
Elmveale Springburn
Finnieston Townhead
Freeland Tureen Street
Grove Street Washington Street

. Wellpark.

Group C.
Crookston Street Kay
Golfhill Napiershall
Gorbals St. Davidts
Greenside Street St. George's Rd.
John Street Sir.J.N.Cuthbertson.

Thomgon Street.

Group/
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Group D.
Abbotsford Provanside
Alexandrs Parade Shields Road

Garnetbank Whitenhill
Kent Road Willowbank
Woodsgide.

In the sttempt to obtain information as to the
social status of the schools,it was remembered that in
every school in Glasgow,children whose parents make
claims for them for Food or Clothing have their cases
enquired into carefully, and that care is taken, as far
a8 possible, to render the d istribution of these things
over the e¢ity as equitable as possible. It was judged,
therefore, thax~if we could find the percenmtage of
necessitous ohildren in each 8&chool we should have s
fairly reliable measure of the differences in socisal
status of the average pupils sttending the different
schools. It was realised that in certain very self-
respecting homes applications for food and clothing
would not be made until s much lower level of subsistence
was reached than was the case with other types of
parents. Application for aid is not always an
indication of actual income. It might be expected

however/
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however, to be symptomatic of the prosperity of the
home. Further, schools on the whole are fairly homo-
geneous in character. It is well known that schools
have a reputation among the parents of a distriot, and
thet, on the whole, children from similsr homes are
sent to one school. For these reasons it was decided
to base our estimation of the social status of any school
upon the percentage of "necessitous™ pupils in it.
Through the courtesy of a member of Glasgow
Education Authority,I had access to their "retum of
roll, attendance, etc." This ig issued monthly. It
gives the schools of the Eastern, Western and Southern
"School Management Committees" arranged according to
location; and for each school it shows the &verage number
of scholars on the roll during the period, the average
number in attendance, the percentage of number on roll
in average attendance, the percentage of attendance for
the c.orresponding period of last year, the number reported
as réquiring Pood or Clothing or both, the average number
of absences due to exclusions by the Authority's Mediocal
Officers and Sanitary Authorities (inocluding céntaots)
and the average number of absences due to other illness.
O0f these, the first and the fifth — sverage number

of scholars on roll and number reported as requiring food

or/



or clothing or both — were of special interest to me.

I daéided to use the report for mid-winter in each
of the two sessions(i927—28 and 1928—29)in which the
tests were standardised. This had thea dvantage of
representing the worst season of the year when "necessitous"
cages would probably be most urgent. It also was the
same period in both years and was sufficiently near to
the actual time of testing. The two measurements together
served to indicate the reliability of the figures based
upon them.

The periods of the two reports used were "four weeks
ended 27th January 1928", (218 schools) and "four weeks
ended lst February 1929%, (223 schools).

For each of the schools the percentage of necessitous
pupils was caloﬁlated. This gave an order of prosperity
fo: the two periods., The average of the two percentages
for each s8chool was taken and the schools were arranged
according to this average in five groups:

A. no children necessgitous.

B. .01 - 1 per cent necessitous.
C. 1.01 - 2 per cent necessitous.
D. 2.01 - 3 per cent necessitous.
E. 3.01 - 8 per cent necessitous.

Full/



Pogsition of Schools in which Testing was done.

Table IV.

Average Posit

Percentage |Position in Jeng 1928 |Position in 1929
necessitous
- Annette Street. Annette Street Annette Stre
Mt. Florida. Mt. Floridsa. Mt. Florids.
Hillhead Hillhead. Hillhead.
«0l-1 Hill's Trust. Hillts Trust. Hill's Trust
Ibrox, St.Davidls Ibrox. Ibrox.
Petershill, St.Davidss St.David's
Kinning Fark, Kinning Park Petershill.
Garrioch. Garrioch. Xinning Park
Calder Street. Gairbraid, Gerrioch.
Victoria. Calder St. Calder St.
Victoria, quarryl Victoria.
Brae, Elmvale.
Le0Ql~-2 East Park, Gairbraid, East Park East Park.
Keppochhill. Petershill Gairbraid.
London Rd. Newlands Xeppochhill. Keppochhill
Elmvale, Camden St. London Rd4. London Rd.
quarry Brae. Newlands Newlands
Camden St. Elmvale
Crookston St. Camden St.
Parkhead. Quarxry Brae
Harmony Row. Crookston S
Camlachie. Parkhead. _}
2.01-3 Crookston St.Parkheed - -
Oakbank, Tureen St. Osakbank,Tureen St Oakbank.roﬁ‘
St.Roch's St.Roch's Harmony BRov,
: - St .Roch's.
3.01-4 Harmony Row. Dobbies Loan Camlachie.
4.01-5 Camlsachie - i
5:01~6 Dobbie’s ﬁ
éo°1-7
7.01~8 Dobbies Loan —t
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Full details of the actual figures and the percentages
are given in the Appendix. An attempt was then made to
test pupils from schools in each of the five social
groups. Table IV shows the position in 1928, 1n 1929,
and the average position of the schools in which testing
was done.

It is noteworthy that in only five out of twenty-
seven cases is the average position different from thsat
in 1928, and in only seven cases is there any change
from 1929 to the average position. This relative
stability seems to confirm the grading into five groups.
Table V shows the achools which changed position. In it
the plus or minus indicates whether the change was into
@ higher or a lower sooial group.

Table ¥.
Change in Position of Schools.

1928 —» average position Average position —1929
Crookston Street  +1 Petershill -1
Parkhead +1 Geirbraid +1
Harmony Row +1 Quarry Brae +1
Camlachie +1 Elmvale +1
Dobbie’s Losan +2 Harmony Row +1

Camlaohie +2
Dobbies Loan  +2

1t/
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It is not known to me whether the higher position of
these schools in January 1929 is due to an increase in the
prosperity of the homes in that year or to an increase in
the severity of the investigation before food and cloth-~
ing was granted to the children. The former seemsg more
probable than the latter. In any case the changes in
position are in most cases very slight - as may be seen
from the actual figures given in the Appendix .

It is of interest that,in the report of the Scotch
Education Department in 1907, Camlachie and Dobbies Loan
fall into the group containing the schools in the poorest
districts of the city,and into section E with us Camden
Street, Elmvale, Xeppochhill, and Newlands are bracketed
together by them, and in our grouping fall into section C.
St.David's is put by them in the group in districts of a
better class and in section B of ours. Quarry Brae,
Petershill, Parkhead and possibly Oakbank seem to have
improved in status - to judge from the schools with
which they are arranged in 1307. Tureen Street and
Crookston Street seem to have gone down.

It is recognised that the five types of inferred
social status among the schools of Glasgow are not discrete
and discontinuous. The figures given in the Appendix,
and the slight variation in the grouping noted above,

oonfirm/
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confirm this. Thé arrangement formg rather a contin-
uous series than a set of separate groups. The
combining into groups is only adopted as a means of
determining how far the sample of Glasgow children may
be said to be representative of different varieties of
home circumstances. The grading is less accurate than
it was desired to maeke it; but it is as near a

representation of the complete school population as I

was able to reach.
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2. The Testing of a Representative Sample of Pupils.

It should be noted at this point that in establishing
norms for the tests of Reading and of Intelligence an
effort was mage to avoid inaccuracies. Such sources of
error as variation in time, mistakes due to imperfect,
hasty or incomplete instructions, errorsin scoring and
recording, varistion in degree and uniformity of the
pupils' application during examinstion, imperfect compre-—
hensioh on the pupils? part of what was required,were
minimiged by the folléwing precaut ions.

(1) The instructions for giving and for marking the
tests were carefully worked out and tried by myself on
groups of my students in "oriticism™ lessons (i.e. lessons
given by students in presence of a supervisor). They
were modified until a form had been reached which seemed
comprehensible to an average teacher.

(2) Thé testing was done by myself or by students
under my supervision in every instance except in Crookston
Street School, in St. Davidts, and in Dalry. In the
first of these it was done according to directions by an
Ed.B. graduate, and in the two latter by Ed.B. graduate
students. PThus I am personally responsible for the

accurasy/
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acouracy of the timing and administration in the case of
practically every paper given.

(3) A1l the papers without exception were marked by
myself - in the Reading Tests and Test IV of the Intelligence
Test according to the scheme given in the Appendix)in
Tests I, II, III with the aid of stencils prepared
(v.4ppendix V).

(4) All the recording of results and the statistical
work based thereon was done by myself with the aid of a
caloculating machine for the use of which I am indebted to
Dr. Rhouless of the Psychology Department of Glasgow
Universaity.

(5) The fact that pupils are stimulated to do their
best by the presence of a stranger, with or without a
student, in the room, serves to give promise that they
throughout the tests were giving their maximum attention
to the work in hand.

(6) Practice material for each test was provided
in order to secure that pupils did not fail through complete
unfeamiliarity with the type of work required. Through
this precaution the number of papers which had to be
cancelled because of errora in method was reduced to .44
Per cent.

The/
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The tests were first given in the schools and to the
classes of the Junior or Senior schools)which I had as
demonstration centres. Then visits were paid to schools
from which children had been sent to the Educational
Clinic and the classes containing the "problem pupils"®
were tested. After many schools had been reached in
these ways the numbers of pupils examined were arranged
(1) according to the social group in whisch the school was
found, (2) accoréing to the sge of the children, (3)
according to the class in school in which they were found,
(4) according to the sex of the pupils. An effort was
made to secure representationvunder;g:ﬁh category
proportionate to the numbers in eachpsubdivision in the
entire sshool population. Where numbers were short, an
introduotion was obtained into other wchools and testing
of the necessary classes was carried out.

Most of the work was done in the forenoon. The
Reading Tests were always given first. In some cases an
interval of one week passed hetween the Reading Test and
the Intelligence Test. In no instance was the interval .
longer than three weeks. Some of the results were got
in the Spring and Summer term of 1928 and most of the
remainder in the Spring and Summer term of 1929.

/

Irregularities
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Irregularities due to variations in seasonal or diurnal
efficiency are therefore likely to be s8light (cf.Kuhnes
258, Stainer 588, 589, Rusk 372).

In all, 2980 ohildren were examined. 0f these,
howevér, 253 papers were discounted through absence at
some part of the test and 54 through failure to follow
the correct method in the practice material provided.
v. Table VI. _

The results of these 307 pupils were disregarded.
(v.sections A, B, E, and F of Table VI). he papers
 of those listed in columns G end D were included singe
there was no means of discovering the exact reasons for
their stopping short or underlining always the first
~word of each line. In addition to those whose errors
or partial sbsences are shown in Table VI there were 146
pupils who completed only the Reading Test or only the
Intelligence Test. Their results were also omitted.
Hence 2527 pupils completed both tests according to a
correct method. The figures got from their papers are
therefore available for the establishment of norms.

We shall consider the type of these children under
the four categories suggested above - soscial status, age,

class, sex.

1./



Table VII.

Details of Primary School Populstion and Numbers Lested.

Type of School Average Number Number Tested | Per cent
of Pupils Tested.

A. 11542 215 1.86

B. 60337.5 926 1.53

c. 52557 781 1.49

D. 25054+ 5 335 1.34

E. 10960 188 1.71

Potal 160451 2445 1.52
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I. Representation of Glasgow phpils according to the
social group in which the school is found.

Table VII gives a summary of the numbers tested in
each group of schools, along with the saverage number in
the primary school population in the first month of 1928
and of 1929. (Detailed figures are given in Appendix VI).
It will be noted that the total number in that table is
2445. The difference between this number and the total
2527 is accounted for by the inclusion in the latter of
21l pupils from a private school, of 29 pupils from Dalry -
a small country town in Ayrshire - and of 32 pupils from
the youngest class in a secondary school.

The percentage reached of the total population of the
primary sochools, i.e. of pupils who have not gone on from
an elementary to4a secondary school, was 1.52. The
schools which were grouped socially as "A" schools were
represented by 215 pupils out of a total of 11,542. This
is a percentege of 1.86. Group B. were similarly
represented by a percentage of 1.53 of their number,
group C by 1.49, group D by 1.34, and group E by 1.71.

The percentages are not quite identical in each
group; but it was found that this was as near an equal
proportion from esch grade of sgchool as could be reached

without undue selection. Teachers were not permitted

to/



Table VIII.

Pupils Tested.

10

1l

12

15

14

Total

Total

148
423
469
385
464
387

205

2527

Jun.II

Jun.I

Sen.III

Sen.II

Sen.l

Adv.

Private
School

Class
MLl

250
274
263
208
177

90

Girls Total
245 495
250 524
316 579
243 451
158 335

32 122
21 21
2527
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to choose pupils for examination and taking classes as
whole8 mskes it very difficult to secure an equal
percentage from each type of school. Twenty pupils too
many for exampf:x;ake an appreciable difference.

The percentages, however, of each social group are
not very different.

The pupils tested may therefore be claimed to be
reasonably representative of the five groups of schools
srranged according to social status.

II. Representation of Glasgow pupils arranged
according to sage.

Table VIII shows the number of pupils reached at
each age.

From ages eight to twelve the numbers are large
enough to provide a relisble sample of the population.
There are very few of age 6, and few of age 7 because the
tests were given in the Junior or Senior Depextments, and
at those ages few children are out of the infant-room.
The numbers at age 13 and age 14 are also lower, because
many thirteen year old pupils have left the Primary
Schools and are to be found in the Advanced Divisions or
the Secondary Schools. To make the figures at these ages
more representsative, five advanced classes and one
gsecondary olass were tested. The results for age 13 are

from/
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from 125 primary pupils and 80 more advanced ones. Those
for age 14 include 25 primary and 17 advanced. Averages
and correlations were not worked for ages 6 or 14 as the
numbers in thosge years were much too few to give
information that was at sll relisble.

III. Representation of Glasgow pupils according to
stage in school.

Table IX shows the numbers of classes tested at seach
of the chief subdivisions of the primary school, and in
each of the social groups of schools.

Some difficulty was e xperienced in making this
classification because class names vary considerably from
school to school. All classes below Junior I were
however roughly grouped ée Junior II, and all classes
below Senior II were combined as Senior III. Details
and actual class-names are given in Table XX.

Sixty-four classes in the twenty-eight 8schools were
reached and a mixed group of 21 girls from the private
school. The latter are excluded from the calculations
for class norms. The number of classes in the five
social groups were 6, 23, 22, 8, and 6. These,with the
exception of group A,are in something like the proportion
of elementary schools in the groups - 28, 60, 55, 27, 22.
(ve Appendix). ‘TFwenty-five classes in the Junior
department/
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department were tested, and thirty-five in the senio;,
This is as near-the proportion of 2 classes to 3 as could
be attained in the attempt to test entire classes and at
the same time attain proportion in numbers from differing
social groups, ages, etoc. ‘

IV. Representation of Glasgow pupils arranged as
boys and girls.

Reference to Tables VIII and IX will show the numbers
of boys and girla reached at each age and stage and from
each type of scéhool.

- From it we see that the numbers of boys and girls
are practically equal at Junior II, Junior I, and Senior I
stage. They are not far different at Senior II. They
are nearly equal in schools of type B, D, E, and the total
number reached is very similar for both boys snd girls.

Because of the evidence set forth above it is
believed that the sample of pupils who were examined is
wufficiently representative to warrant our expectation
that the norms obtained will be typical of the performance
of the pupils of the city. From Tables X and XI to be
shown in Section 3 it will be seen that saverage results
obtained when 13954 pupili had been tested were very little
different from those resulting from the more perfect
sampling of the children on which the final figures are
based/
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based. Tnis confirms our faith in the stability of the

Norms.
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3. The Esteblishment of Norms for Glasgow in the Tests

of Reading and of Intelligence.

The results which are of most general interest for
distriects outside of Glasgow are the age norms. It is
therefore proposed to give these first.

Because our enquiry was originally into Reading
Ability, I have trested the results of the Réading Tests
in more detail, giving the figures for the Intelligence
test only when these seem of special importance.

Table X shows the average scores in the Totsal Tests
for each of the age groups from seven to thirteen. It
should be noted that the age of easch pupil was counted
a8 that at his last birthday, 1.e. pupils of age 8 years
to age 8 years and 11 months were put into the group
called "age 8". This procedure was adopted as being
the most suitable if the tests were used on a large
scale by teachers,since it is that followed in ordinary
class registration.

It will be seen from these figures that the
differences between the age group averages in the
Read ing Tests, taking them in pairs in the order seven
to thirteen, are 3.84%0.27, 2.57%0.21, 2.630.21, 1.71%0.19,
1.2940.16 and~.13}30.17, while those for the Intelligence
Tests/
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Tests are 13.15%0.86, 10.89%0.76, 10.94%0.85, 9.72%0.90,
9.95%0.89 and -1.49%1.09.

The drop in average reading score at age 13 seems
to be due to the selective mature of that group which
consisted of 125 primary pupils and 80 from advanced
classes. The 125 were pupils who had not succeeded in
passing the Control Examination which is the entrance
to the secondary schools. Their ability was therefore
low. The fact that the average score of age 13 in the
intelligence test is also lower than that for age 12
gonfirms the suggestion that this is the explanation.
The lowness of performance in both tests at sge seven may
be due to lack of development in reading ability at |
that ege. This would handicap the pupils in both tests
which,it will bé remembered, were devised for pupils of
the Junior school who might be expected to have mastered
the mechanics of reading. It will be recollected that
fewer pupils were reached at that asge because the tests
were given only in the Junior and Senior School, and
many pupils of age seven were not yet out of the infant
rooi.

Because of these marked inequalities at age 7 and
age 13, and also because of the smaller number of puplls
reached at those ages, it would appear that the norms

are/



Pable XI.

Tests of Reading and of Intelligence. Averages
for Age Groups. Based on the Testing of
1954 children. .

Age 8 9 10 11 12
Tost Number 1355 |336 316 1406 | 301
Reading Mean 7.76 1 10.29{ 13.40 | 14.96 | 16.13

S.D. 4.64 | 4.56] 4.15| 3.79( 3.22

P.Em | 0,17 ) %0.17} #0.16 | 20.13] *0.12

Intelligence| Mean 36.34 1 47.02) 59.80 | 68.77| 78.07
s.D. 16.17 | 16.76] 19.03 | 20.02{ 18.39
P.Em | X0.58| *0.62| *0.72 ] *0.67] *o.71
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are most satisfactory from sges eight to twelve. These
are the ages for which it was originally desired to find
tests.

Table XI is of value as giving some indication of
the stability of these norms. It gives figures based
on the work of 1954 pupils calculated st & date before
the final representative sampling of the city sohools
was made. The changes in the averages &8 compared
with Table X are very slight from ages eight to twelve.
The numbers at ages 7 and 13 were at that point in the
investigation too small to be quoted. |

From the detailed figures on which Table X is based,
the results were combined into seven larger groups for
effectiveness of impression,and Figures I to IV were
constructed from the percentage distributions based on
this.

Figures I and II show the percentage distribution
at the various ages in the Readinglrest and the
Intelligence Test.
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Iigures III and IV give percentile curves for the
two tests. From these,by inspection,the position may
be judged of any pupil's score in relation to & hundred
scores representative of the performance of the entire
population. The figures are therefore useful for
interpretative purposes. They provide a rapid means of
measuring whether a pupil, for example,of age 1ll, has
reached,in the type of silent resding ability mesasured
in these tests, a performance which corresponds to that
of a certain per cent of his contemporaries of age 8,
g9, 10 or 12. They also afford s graphic representation
of the difference between the average scores in the age

group to which reference has already been made.
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The details given in this section snd shown in
Figures I to IV provide a further means of estimating
the value of the new tests. In the results of tests
which are religble measuring instruments it has been
found thst their graphic distribution approximates to
that of the nomal probability ourve, and that their
averages progress uniformly, at least throughout the
ages below the adolescent period — this, in addition
to high correlations with themselves and with some
outside measure which is supposed to measure the traits
in question. Inspection of the four graphic Figures
shown sbove reveals considersble conformity to the normal
curves.

If it is desired to express a pupilt's performance
in terms of a "Réading Age" or an “Intelligenoe Ags" this
may be done roughly from the following tables.

Table XII.
Conversion of Score into Ages.

Age , Reading Scgore Intelligence Score. |

: 778 1

9 S 9-1 5-3

10 12 - 13 2

11 14 - 15

12 16 74 3

This/
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This was derived from Table X, taking into
consideration the fact that, for example, the average
age of pupils in age-group 7 is 73 years, and therefore
the corresponding score is that for an age midway between
7 and 8. The small range of marks necessitates the lack
of precision shown in this Table. The same information

is given grgphically in Figure V.
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Table XIII.

Average Results in Each Test for Different Ages.

-1 8 9 10 11 12 |
Test A.Aver.|{ 1.49 2.56 3.23 3.61 3.80 3.89 |
S.D. 1.47 1.50 1.30 0.89 0.68 0+52

P.E.m] ¥0.08 | ¥0.05 | *0.04 | *0.03 | *0.02 } *0.02

Test B.Aver.| 1.40 2.45 3.04 3. 47 3.66 3.80
S.D. 1.36 1.45 1.22 0.86 0.77 0.56

P.E.m] *0.07 | +0.05 | *0.04 | *0.03 | 0.02 | ¥0.02

Test C.Aver.[ 0.66 1.52 2.24 2.76 3,22 3.46
s.D.| 1.10 1.48 1.44 1.33 1.14 0.96

P.Ex *0.06 | *0.05 | +0.04 | *0.04 | #0.03 |} *0.03]

Test D.Aver.| 0.32 0.75 1.07 1.84 2.35 2.83
S«D. 0.21 0.85 1.03 1.34 1.35 1.18
P.Ea| #0.01 | *0.03 | *0.03 | %0.05 | *0.04 | *0.04]

Test E.Aver.| 0.15 0+53 0.78 | 1.38 | 1.77 2,07
S.D. 0.41 0.74 0.91 1.10 1.06 1.09

P.Em| *0.02 | ¥0.02 | *0.03 | *0.04 | 0.03 1 %0.0
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We have now to look at the performance of Glasgow
children in the five Reading Tests considered separately.

Table XIII gives the average Results in each test
for the different ages.

It can be seen by inspection thst the increase in
each tewt is ‘clear-cut from year to year. Tests D end E
do not appear to be too easy for pupils of ages 11 or 12
to judge from the fact that the average score is below
three marks for either test at those ages.

An average of about three marks is sttained for
Test A by pupils of eight years, for Test B by pupils
of nine years, for Test C by pupils of ten years, and
for Test D by pupils of twelve years. This suggests
that possibly the tests belong to something like these
ages.

Table XIV shows details of Distribution of Ability
in the separate tests - giving percenfages of pupils
with no marks and with full marks in each test.

There is some difference of procedure among
investigators as to when a test iz said to be "a test
for age so and so". It is customary to decide by the
percemtage of pupils who pass it with perfect correctness.

Binet in his pioneer work called a test for a certain

age one in whioh about 65 per cent of the pupils of
that/
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that age were successful (but he grouped the pupils by
their age at their nearest birthday) Burt (64) assigned
his tests to the ages at which 50 per cent of the children
were successful - reckoning age as that at the last birth-
day. Taking this lower estimate, test A would seem

from inspection of Table XIV to be the test for age 849,
test B for 9-10, test C for 10-11. Test D seems rather

hard for age 12-13, while test E would seem too diffiocult
to be called the test for any of these ages.

Teking a higher estimate, we would require to say
that test A4 was suitable to age §, test B to age 10,
test C for ages 11 or 12, and test D and E too diffioult
for the present average performance of the children
tesfed.

In addition'to age norms, it is of interest to
consider the average performance of pupils at different
stages in school life.

These figures are of less general interest than
are the age norms, since classification of pupils in
other districts may not be according to the same scheme

as in Glasgow. They are, however, of some value as

indicating the present level of success in tests of the
type described. Detalled class results are given later

in Table XX (v.p. ). From these the average results
from/ |
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from each set of classes were calculsted.

aversges are shown in Taeble XV,

Zable XV.

These

Reading Tests — Average Results for Classes
et Different Stages.

Class | Jun.II Jun.I Sen.III { Sen.Il Sen.lI Adv.

Mean 5.87 9.52 13.75 15.40 16.61 | 17.70
S.D. 4.70 5+61 3.73 2.94 2.41 1.92
P.E.m | *0.14 | *o.17( Z0.11 | *0.09 | *0.09 | *o0.10

Average class results for schools of differing social

level are given later in Table XXI (p. ). They are of
interest as providing norms for schools in different
districts and a;tended by pupils of varying home gircum—
stances.

The publication of such figures is sometimes
criticised on the ground that the standard set when
averages are used as norms is too low,and tends to
become lower every year because of the dynamic character
of human schievement. To keep pace with the improvement
in performence which generally followe the use of test
material of a definite kind, age and class averages, to
remain representative, would require to be revised from
year to year. It is therefore realised that the figures

we/
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we have given represent merely the average success of
pupils in various classes and at various ages in the
years 1928 and 1929. They are not to be taken as
standards but rather as minime below which ideal class
or sge results should not fall.

To meet this criticism of lowness of standard
certain test makers publish the results of the class
with the best average, and claim that a similar level
should be simed st by others (e.g. Gates 437). If our
class nomenclsture were uniform throughout the country,
we might do this with advantage; but since there are
differences of classification, it is of more value to
notice rather the average score in the total Reading Test
of classes which, according to our test, 6 are most nearly
of average inteliigence for their age.

The identity of these classes was decided by
inspection of Table XX (p. ) which shows average results
for various classes and Table X which gives average
intelligence and reading scores at different ages.

Each of the age groups represents a range of twelve
months. It can therefore be represented by an age
midway between'it and the next. A search was made in
each group of classes for a class of average age nearest
to 8%, 9%, 10%, 11§, 124 whose intelligence soore was

nearest/
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nearest the average for the age in question. These
may be reckoned as classes of aversge intelligence for
their age. The classes which best fulfilled these
requirements were -

Table XVI

Average Reading Score of Classes of Average Intelligence
for Their 8.

Average | Average Average |Type of
Age Reading | Intelligencel School
Gairbraid Sen.I. 148.48 17.46 78.51 c.
Hill's Trust SendI| 140.04 14.83 67.88 B.
Keppochhill Sen.III| 131.54 | 12.76 58.73 c.
Victoria Jun.I. 117.33 11.44 52.19 B.
Garrioch Jun.II 103.90 10.23 38.43 _B.

Another possible one was Newlands Jun.I. 118.11
12.35, 51.35. This was not taken because it was less
near group B in social status and group B contains the
median school socially.

These results are therefore noted as representative
of the performance of classes of average intelligence
for their age.

It is interesting to see that for Junior II,

Jun.I, Sen.III and Sen.I the score is higher than that
shown for combined class scores in Table XV. The drop
in Senior II is possibly due to the difficulty mentioned

above/
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above in differentiating between one class and snother
because of the differences in nomenclature in the
different schools. Whatever be the reason, the figures
seem to provide quite a fair way of estimating the

progress in reading of any class which takes the tests.
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4. The Construction of Equivalent Forms of the Tests.

After norms for Glasgow had been thus worked out
for the two tests, it was decided to devise a second
form of each test for the convenience of teachers who
might wish to estimate progress by re-testing a class
after an interval of some months.

In order to do this,a return was masde to the
material originslly tried but discarded as being not
significahtly different from that.which was chosen for
the first form of the reading test (v.Appendix IV).

O0f the eight stories which were given to 690 pupils in
the preliminary investigstion, numbers 6, 1, 3, 8 and 7
were, it will be remembered, retained as the first form
of the reading test. Number 2 was used as practice
materisl, and numbers 4 and 5 were very similar in re-
sult to number 1. Nunber 5 was accordingly selected
for use in the second form of the reading test sand
number 4, since it was longer, was modified for use in
the second form of the Completion test.

New stories were then constructed ss similar as
possible in difficulty of vocabulary, number of ideas,
and/
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and type of material to the remaining stories in the

first form of the reading test. After careful scrutiny

these were tried out with a cless which had, a rortnight
before, taken the firsy form of the test. Results are
shown in Table XVII.

Table XVII.

Form A and Form B of Reading Tests.

Test A.} Test B. | Test C.| Test D.| Test E. | Total
Form A.
aver. 3.76 3,48 2.78 1.93 1.26 | 13.46
S.D. 0.77 0.80 1.23 1.26 0.97 | 3.8
P.Em| *0.08| +0.08 { %0.12 | *0.13 | ZX0.09 | X0.38
Form B. |
Aver. 3,87 3.63% 3.00 1.74 1.35 | 13.78
S.D. 0.45 0.60 0.75 1.05 0.91 | 2.83
P.Em| 20.04) *0.06 | +0.071 *0.10] o0.09 | *0.28

In each case the difference of the means was decidedly

less than three times the probable error of the difference,

therefore it seemed that there was no signifiocant difference

between the results in form A and form B.
between the two forms was accordingly csalculated.

proved to be r =

+o 71.:0050

It

Phe correlation

This was very similar to the

result got when form A was given a second time to a class

after a short interval.

enough/

The correspondence seemed close
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enough to warrant our using form B a8 an eyuivalent
form of the reading test.

A similer method was used in constructing a
second form of the intelligence test;but more difficulty
was experienced in attaining eguivalencs. The
material discarded in making form A was re—examined
and incorporeted with new materisl. This was tried
out with a class,and correlations and probable errors
were calculated. The differences in ths Analogy test,
the Completion test and the total score proved to be
significant and the correlation of the two total forms
was only +.57I.07. It was decided therefore to-

analyse the answers, to compile another form in the
light of this analysis,and to give the two forms on

one day by roﬁatbry method to another class.

In this analysis of the answers,only the work of
pupils who had sttempted every Question in each
examination was considered. Form B seemed rather
eagsier than form A, therefore in each test certain
of the questions were made more difficult by modifying
the wording or by replacing them by other questions.
Details are shown in the Appendix. The results of
trying out this new form — which we ghall here call

Ba/



By - are shown below —
Table XVIII.
Form A and Form B2 of Intelligence Test.

Form A. Form Bo
.Olassification Aver. 15.78 13.68
S.D. 6.63 579

P.Em Yo0.72 %0.63

Analogies Aver. 8.76 9.47
S.D. 4.92 5¢48

P.Em  }0.53 +0.59

Completion Aver. 10.65 9.17
S.D. 4,60 6.08

P.Em 0.50 0.66

Ressgoning Aver. 9.5 12.37
S.D. De2 543

P.Em 20.5 ¥o.59

Total Aver.  44.62 44.15
S.D. 16.67 17.86

P.Em *1.80 .93

The difference between the two forms is not
significant except in the case of the Reasoning test
where the difference of the means is 2.87 and the probable
error of the difference is 0.81. Form B, of the
Reasoning test was accordingly tried with this class as
it /
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-

it had proved before insignificantly different from
Form A. Its correlation with form A worked out on this
occasion as +.65%.06, and the difference of its mean
results waw 2.67 with a probable error of .80. This
was judged to allow of its employment as part of the
total new form,especially since ,with its inclusion in
place of Reasoning test By,the correlation of the total
scores was raised to +.83%.03 and their sversges were
not gignificantly different. These four tests therefore -
Classification By, Analogies By, Completion 32' and
Reasoning B -~ were printed as the equivalent form of
the Intelligence test.

Form B of the Reading test and Form B of the
Intelligence test, obtained in this way from the testing
of 84 pupils, are given in the Appendix. They have not

yet been tried out on a larger scale.
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Table XIX.
Distribution of Reading and Intelligence in an Entire School.

‘ -
Year 6 | 7 8 19 Jlo f11 }J12 1311
Jun.V  Chron.Age 1|32 (10 1 1
Reading Age| 26 | 13 2 3411
Mental Age | 10 | 1§ ]13 3 - <1
Jun.IVB Chron.Age - 7 29 4 - 2
Reading Age| 18 | 14 3 5 - 2
Menmtal Age | 15 117 | 9 - 1
pgun.IVA Chron.Age 5 33 2 2
Reading Age} 12 14 ) 10
Mental Age 3. 111 116 12 2
Jun. IITI Chron.Age 21 lg 1 1 1
Reading Age| 9 9 1 4 8
Mental Age 2 6 11 11 3 4 2
Jun.II Chron.Age 21 |20 2 2
Reading Age| 1 2 - |16 |11 | 10 3 2
Mental Age 9 114 | 16 2 1
June I Chron. Age 3 29 14 2
Reading Age 5 g 13 | 13 8 1 4
Mental Age 3 14 1 11 8 4
Fen.v Chron.Age | . 8 | 23 1 1
Reading Age 1 2 5 5 112 1 8
Mental Age o 2 1 9. 114 1 8
Sen.IVB Chron.Age 5 13 | 12 | 10 1l
Reading Age 4 2 111 1] 10 6 1 2
Mental Age 3 8 8 | 10 4.1 3
Sen.IVA Chron.Age 4 21 9 5 1l
Reading Age 1 1 1 4 8 1| 24
Mentsal Age 1 2 4 7.4 74110} 9
Sen.III Chron.Age 7 | 27 6
Reading Age 4 115 71 1
Mental Age 2113 110 {1
Sen.II Chron.Age . 1331 14 3
Reading Age 2 2 15 91 19
| Memtal Age 4 9 1161 15
Sen.IB Chron.Age 1 12 23 4
Reading Age 1 2| 33
Mental Age 1 2 3 1 36,
Sen.IA Chron.Age 1 21101} 1
peddisact AR IN1E:
Mental Age 1 |
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In the course of the general survey described &above,
some 4000 children were tested and upwards of 20,000
papers were marked. There wWere two impressions left
after working through this material: the first was that
of the wide range of individual differences of ability
within age groups and class groups; the second was that
of the apparent simplicity of the passages which proved
too difficult for the pupils at various ages. We shall
consider these in turn.

Examination of.figures I and II shows the over-
lapping of the age groups. A small proportion of the
pupils of age eight, for example, do as well as a large
proportion of age twelve, and a small percentage of age
twelve do as badly as a large percentage of age eight.

A similer scattering is seen when we consider the results
of separate classes. Probably the most interesting
example of this is in the figures got from one school in
which all the pupils - 540 — were tested on one forenoon.
The resulting scores were converted into reading eges

and mental ages. Chronological ages were also caloculated.
Table XIX shows the number of children in each class who
fall into the various age groups for chronological age,
reading age and mental age.

It is noteworthy that in eight of the thirteen

classes/
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classes most of the pupils are of one chronological sage,
end that in the remaining five most of them are found

in two consecutive years. In the case of reading,
however, in only three classes - Junior V, Senior IVA
and Senior IB - do & large number of children fell into
one group, in only three classes is the range of ability
80 low as four years, while in seven classes the difference
between the best and the worst reader is six years or
more. When we look at the distribution of the intelli-
gence ages,we find that only one class is relatively
homogeneous, and that in eleven classes the range is
five years or more. In the same classroom pupils of
intelligence age seven and twelve may be sitting side

by side, and pupils of reading age six and thirteen.
This scattering of ebility and overlapping of grades is
no new phenomenon. It has been reported ever since
educational testing became definite, and it appears in
the published reports of practically every test.

In earlier years it was attributed to the inefficiency
of the teacher (v.Courtis 87); but it has since been
found to ocour in sush a widespread form that we are
forced to look further afield for an explsnstion and a
remedy. We have to beware of atiributing it to one

cause or another without considering many factors which

may/
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may possibly affect the success of the pupils. Before
exXxamining the concomitant variants of this wide range
of performance, we may remind ourselves of the low
degree of reading success which is found at each age.
This was shown in Table XIII and Table XIV, - Tests
D and E would seem to be rather hard even for pupils of
chronological age twelve; and Test A is none too easy
for children of eight. The same thing is indicated by
the percentage distribution shown in PFigure I. Only
38.50 per cent of age twelve have a score of eighteen
to twenty marks in the total test. Similarly from
Teble XIX we see that some senior pupils of this school
have a reading age as low as nine. What then are the
factors which accompany success in reading?

One way of4answering this question ig to soquire
all the information we can about the children whose
performance is in question, and examine its degree of
relationship to their reading ability. This we shall
endeavour to do.

In this section of the report, wherever it is
possible to use statistical formulae, I have deliberately
made use only of the simple observed correlations between
any two types of measurement. More elaborate methods of
partial correlations and regression equations have been

employed/
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employed by certain workers and criticised by others (I).
Into this controversy I do not propose to enter. The
hazards involved in attempts to disentangle by statistical
means the inter-related influences are very great.
(v.Burks 55 and Burks and Kelley 56). I have endeavoured
to collect information under as controlled conditions as

I could, and I set down the results of the simple

caloulations based on these details.

I. Burt 62 and 64; Thomson 415; Holzinger and Freeman 226
and 227.
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(1) Reading Ability as found in Schools of Different Social

Level.

It has sometimes been suggested that ability to benefit
by schooling varies from distriet to distriet according to
nationality and social status. (I). We have no means of
discussing the observed effect of raciasl inheritance. 1In
Glasgow that is not so obvious & problem as it is in many
American cities, (II), or even in London (Winch 586), but
we have some evidence as to variation in ability in relation
to the social position of the home.

Many different methods have breen followed in the
attempt to assess the relative prosperity of pupila? homes.
In some cases, investigafors have depended upon the
general opinion of the headmaster of a school, supplemented
by that of the attendance visitor; in other cases,
representative townsmen have been called in to evalusate
(Jones 245). Others workers have relied on answers to
questionnaires (Chapman and Wiggins P7). Some have
secured information as to the taxes paid by the parents-
(Stroud 399), the possession of a telephone (Kornhauser 257)
or the occupstion of the father (Collins 82. Haggerty and
Nash/

'I. e.g.Gray & Marsden 173, Cobb 80, Colvin & Allen 85;
Pranzen 129, Pintner 341, Freeman 134.

IX.cf.Theisen 414, Whipple 456, Colvin & Allen 85, Gray 183.



-93—-

and Nash 193, Jones and Carr-Saunders 584, Winch 586).
Probably the most detailed attempis have been the weightéd
reports based on "soclo-economic scales" such as that of
Chapmen and Sims in which an investigator, after visiting
a home, records his impressions as to the possession of

8 telephone, a motor, central-heating, a piano, daily
papers, the appearance of the furniture and the size of
the house. (I).

As was gXplained above, none of these methods was
followed in our investigation; but the schools were grouped
agcording to the percentage of pupils in each who, in the
winter of two successive years, claimed public relisf in
the form of food or clothing. Five grades of prosperity
were recognised. For convenience they are labelled
A, B, C, D, E. .Table XX gives the results of each of the
classes tested, arranged according to its stage and to the
grade of school. Full details are given in order to show
the variability in average characteristios of schools in
relation to class nomenclature as well as to age, intelli-
gence, and reading schre. As was noted above, this
variety served to make comparison between one school and
another/

I. Chapman & Sims 75. Courtis 90. Heilman 205,206.

Chapin TO. Freeman 135, Chauncey 78. and also Burks57,
Hollingworth 222.
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another very difficult. Class results are given at this
point ,instead of figures for the children considered
individually,h because our criterion of sooial position was
one which by its natﬁre,was applicable to groups of
children rathner than to individuals.

One way of comparing schools in different districts
is to consider the performance of pupils of similar
physical age. If the ten-~year—-o0lds in a particular
school are much lower in test performance than the ten-year-
olds in another school, but the thirteen-year-olds in the
first school are better in the same tests then the
thirteen~year-olds in the second, then we can say that
whatever is measured has no definite relation to the
location of the school. But if a sghool's rating
remains the samé no mgtter what age group or what test is
used, then it would seem as %f the character of the school
determined its intellectual position. The only school
in which pupils of every class were reached was Viectoria.
This school was in social group B. It is of interest to
compare its record with that of schools in group E, which
is furthest removed from it in prosperity.

The number of classes is too small to warrant working
out’a correlation between average class scores but
inspection shows that for classes of similar age and

nomenclature/
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nomenclature in the two types of school viz. Junior III,
Junior II, Junior I, Senior III and Senior II the score
of Victoris school is distinotly better than that of &
group E school. For Senior I the difference is not so
marsed,unless we consider the younger, brighter group at
Victorie as representative of that school. This should
probably be done,as the class at Dobbies Loan was the
best in the school. Looking at the intelligence score for
these ssme classes, we find there also a definite
superiority on the part of the school in the superior
social group. The advantage is found right up the
school (v.Figures VI and VII).



96~

Figure VI.
Average Reading Peffomance of Classes of Similar

Age 1n Social Groups B amd E.
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Figure VII.
Average Intelligence Score Classes of Similar

Age in Social Groups 3B and B,
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In certain other schools, more than one class was
tested and we may compare these at different stages.
Garrioch Junior II is practically a year ahead of
Tureen Street Junior II in reading ability, as measured
by these tests; and Garrioch Senior II is in advance of
Tureen Street Senior II though the latter is on an
average four months older. These schools belong
respectively to groups B and D.

Groups C and E may be compared by Gairbraid and
Dobbie’s Loan schools in Senior II and Senior I. In both
instances the reading performance of the school in section
C is better even although the children are younger. Junior
IV of Gairbraid school is so much younger than Junior III
of Dobbie's Loan that comparison there is not feasible.

In the case of Annette Street and Qakbank - groups
A and D - the superiority of group A is not so manifest.
In Junior I, Annette Street seems aghead in intelligence,
but slightly older and behind in reading sbility. In
Senior ITI the Annette Street pupils are about a year
younger and & year more intelligent while their reading
progress is very similar to that of Oakbank. When we
consider Mount Florida and Qakbank however, for Senior III,
gsection A are sbout six months older than the pupils in
gection D’but they are more than & year in advance in

reading/
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regding and in intelligence; for Senior II practicelly
the same relationship holds except that the Hount Florida
group in this case are younger. Comparing Annette
Street Senior I with St.Roch's Senior I, section A does
somewhat better in reading and decidedly better in the
intelligence test.

The difference between group B and group C is not
so marked. Victoria Junior IV compares in age with
Newlands Junior V, and their average reading scores are
5¢16 and 4.48 while their intelligence ranks as 35.91 and
26.70. Vioctoria Junior I and Newlands Junior I are
practically equal in average age and intelligence, and
their reading aversges are 1ll.44 and 12.35.

Hillt*s Trust Junior I is more than & year shead of
Purkhesd Junior IB both in chronological age and in
intelligence; but their reading performange is ndt 8
year in advance. Hill's Trust Senior IIB is 8ix months
older and more intelligent than Parkhead Senlor IIB, yet
in reading they are almost the same. Ibrox Junior I
and Juarry Brae Junior I are very similar in age, intelli-
gence and reading, while the Senior I classes in the two
Bchools are almost proportionately different in the
three measurements. Victoria and Crookston Street may
likewise be compared. In Senior III they are almost
identical in sge, reading power, and intelligence. 1In

Qenior/
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Senior I, Crookston Street (section C) is slightly
younger, yet does better both in the reading and the
intelligence test.

Between groups C and D also, the direction of the
difference is not constant. Camden Strest Senior III is
much younger than Qakbank Senior III, but in reading and
intelligence it attains to nearly the same level.

Camden Street Senior IIB and Oskbank Senior II are rather
more than & year apart in all three measurements.
Gairbreid Senior IV is more than a year younger than
Oagbank Senior IV, not yuite a year different in average
intelligence score, and but little different in reading.
Gairbraid Senior II is younger than Oskbank Senior II

in chronological age, reading and intelligence.

Groups A and B msy be compared in the gase of Mount
Florida Senior III, Victoria Senior III, Mount Florida
Senior II and Victoria Senior II. In these two schools
group A does much better. The same ig found when we
look at Annette Street and Vioctoria, in Seniors I and II.

Returning to groups more widely spext, we find
sgain a distinct difference between groups so widely
apart as A and E in olasses such &8 Annette Street
Senior I and II and Dobbie’s Loan Senior I and II.

From all these instances it would seem as if
differences do exist between pupils of the same age and

class/
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class in verious social groups, . thet the more prosper-
ous score more nighly both in reasding and in intelligence)
end that the differences are most distinet between sections
most widely separsted by economic conditions. To procurs
further evidence on this, the marks of the pupils in
various types of schools at each stage were grouped to-
gether, and aversge Scores were calculated. These are
shown in Table XXI. The. sequence of differenee here is
not always clear—-cut in order from A to E; but inequalities
are illuminsted by the figures showing average age or
average intelligence, and also by the details in Pable XX
of the differing nomenclature and ages in different
schools. In table XXI salso the differences hietween
sections widely apart in economic status are more marked
than those betwéen contiguous groups.

It seems therefore that we are justified in believing
that differences in the reading ability measured by our
tests correlate to a positive degree with soclial status,
and that they do not disappear in the pupils' educsationsal
careers.

Such a conclusion is similar to that reached by other
workers in connection with intelligence tests (I), and

measures/

I. WinchA586. Haggerty & Nash 193. Chapman & Wiggins T77.
Freemasn 135. Collins 82. Stroud 399. Chauncey 78.
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measures of school achievement (I), but it has to be
advanced with caution in view of the warnings of
Pintner (338) and Courtis (9Yl) that we have to beware
of attributing to nationslity, social conditions,or
teaching,poor results that are really explicable by low
intelligence or immaturity. We have also to remember
evidence brought forward recently that the influence of
the home environment is very slight (II). Further,
within the classes of any one social group it is obvious
from taeble XX that there are wide differences of perform—
ance; and our observation of the detailed results of an
entire school showed that equalisation of opportunity in
type of home and schooling does not equalise schievement
(cf.Hollingworth 222). The nature of our aeriterion of
social status permits a comparison of schools only and
not of individual pupils or their relatives and therefore
no calculated correlation of pupils‘performanoe in each
section has been attempted. From the data at our
command, we cannot offer any evidence as to whether it is
the environmental or the hereditary side of home-life
which is connected with differences in reading ability
(cf£.Burks 57 and 58) .

More/

I. Winoh 469. Kornhauser 257. Burt 62,64, Gray 175.
Freeman 135. Collins 82. Gesell & Lord 154. Goodenough
& Shapiro 166. Caauncey 78.

II. Courtis 90,91. Rogers 362. Davis 58Z- Burgs 57. Heilmag
206, Freemsn 134. Jones & Carr-Saunders 534.
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More direct comparison of individual children is
possible on a large scale in connection with the factors

of age and of intelligence. We shall attempt this next.
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(2) Readihg Ability as Conditioned by Age.

The correlation of age and the reading sbility
measured by our tests may be estimated in three ways,

(&) we may consider how far they show relationship within
small groups delimited by stage, school, and social status;
(b) we may compare them in the case of children of equal
intelligence; (c¢) we may correlate them over the whole
range of pupils from ages 7 to 13. The first method

was used in connection with one entire school which was
tested on one forenoon. This was judged to be valﬁable
evidence as it enabled us to equalise school influencs,
previous practice, economic status, and diurnsl influencse
as fer as this could be done.

If age were one of the strong factors in determining
success in reading we should expect to find & decided
position correlation between it and reading performance.
Such & condition would mean in general that the older the
child at a given stage the hetter his reading. Inspection
of table XX ,which shows the average results for various
classes,reminds us that this is not the case. The score
of the younger classes is usually higher than that of the
older ones in the same group of classes. Table XXII
collects the figures for each of the classes of Victoria
School/
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school. In that school s8lso it is evident that the
younger classes al various stages e.g. Senior Ib, Seniox
I&a, Senior V, Junior II, average better than the older
‘ones.

Further evidemce to this effect is given by Table XXIII,
which shows,for these same thirteen classes}the correlation
between reading ecore, age and intelligence.

Table XXIII

Correlation of Reading with Age and Intelligence
in Victoria School.

Age Intelligence
Senior Ia -o42 £.09{ +.77 £.05
" Ib -.3g £.09| +.25 .10
w 11 — 1.08 +.59 £.,06
" III -.16 +.22 *,10
n IVe | ~.32 .09 +.78 1.04
" IVo | —.53 *.10 +.Zb *.05
n '] +.15 T.11 *.06
Junior I -.06 i.lo +. 61 _.06
" II - 4b * +.36 _.09
" III | -.27 _.10 +o71 _.o
n IVa +009 '_"_olo +o 4.7 -oo
" IVb -.18 ; .10 +.32 .09
n v -e25 Z.09{ +.59 :.06

In every case but Senior V and Junior IVa the correlat-
ion with age is negstive. In Senior V it is +.15 and in
Junior IVa, +.09. Both of these classes were intelligent
and young for their stage and relatively homogeneous in

sge (v.Fable XIX).

15/

A positive correlation however of
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«15 is very low. We may therefore conclude that chron-
ological age at sny stage of school life is little
indication of probable success in reading. The younger
children of a class on the whole execel the older (I).

A second measure of the relationship was made by
correlat ing thé age and reading ability of pupils who
most nearly attained the age—saverage marks forages 9 and
11 in the intelligence test. All the pupils therefore
whose marks were 47, 48, 49 or 67, 68, 63 were selected,
and the correlation of their reading sbility with their
chronologicel age was calculated. The resulting figures were
r = +.24 .06 (100 pupils) and r = 4,17 .06 (99 pupils).
These figures,though positive,are not high. They suggest
that other factors than age affect the success of the
pupils. The dlder children,even if of equal mental level ,
do not read with much more skill than the younger ones.

A third way of estimating the relationship bétween age
and reading is to examine how far they are oonnected over
the whole of the age-groups of all the pupils. The actual
age of 2481 pupils from ages 7 to 13 therefore was correlated
with their reading scores: the resulting figure was

r = +.63 .01
‘Phe/ |

I. Similsr conclusions are reported by other investigators
such a8 Gates 139. Theisen 414. Courtis 90.
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The difference between this result and that of the
correletions within single classes or groups is probably
due to the fact that in each total age group we are
dealing with pupils of asbout the same intelligence
quotient. The performance of the "old-dull" pupils is
balanced by that of the "young-bright", and the positive
relationship is similar to that revealed by the steady
increase of age averages shown in Table X. Reading ability
seems therefore to depend not so mush upon sctuasl age as
upon increasing mental maturity (I).

Before passing on to consider the data we have as to
the relationship of reading with intelligence, it is
interesting also to consider any evidence of differing
growth at different ages (of.Gates 139). It will be
remembered that the ege averages progressed with fair
uniformity, the difference between successive years in the
age-group seven to thirteen being 3.84, 2.57, 2.64, 1.71,
1.29 and =~.13. The slight increase between ages 9 and 10
occurs both in the reading results and in the intelligence
test results. It possibly corresponds to the period of
rapid progress in silent reading noted by Gray (174, 175,
182, 183) and Arthur (3), in grades two to four. In view
of the absence of direct training in silent reading to

which/

I. of.Beik 20, Courtis 90, 91, Wheeler 453.



-108-

which reference has already been made, the development of
ability to read for comprehension may occur slightly later
in Glasgow than in the American schools.

The decrease of the increment as the pupils pass
further into adolescence is a phenomenon which has been
discussed in connection with many physiocal and mental
measurements (I). The great individual differences which
are found at each age somewhat lessen the signifioance of
our figures since they represent merely average perfommance
at each age, but it may be noted that the standard devistions
decrease along with the averages. It is not possible from
such records to pronounce with certainty upon the effect of
adolescence on the development of reading. We can merely
note the general tendency. There is need of detailed
studies and testing of many individuals - following each
through the entire periods of childhood and adolescence.

It does however seem a8 if the rate of progress were
lessening as the pupils became older. The abrupt inter-
ruption at age 13 has a ready been noticed and & probable
explanation has been found in the selected character of
that group. Reference to tables XX and XXI enables us to
compare with the average records of age 13 the performance

of/

I. of.Whipple 456, Murdock 299, Henmon & Livingstone 208,
Baldwin 8, Symonds 401, Freeman 133.
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of pupils of about that age who had made normal school
progress and were found in the "Advaenced Classes". The
average for these advanced classes is above that for
Senior I (Table XXI) and these classes included, as may
be seen from Table XX, some pupils no older than those
in Senior I. The marked decrease in the average at age
13 seems therefore lese an evidemnce of retarded progress
assoclated with age than of a decrease associated with
general weakness of intelligence or of the ability measured
by school examinations. ‘We have not enough cases to
discuss the response shown by pupils aged fourteen.

Veriations in rate of progress at the different ages
may also be estimated from Figures I to IV (v.p.69 ) It
is noticeable that in figure I the curves for ages 7 and 8
show a large number of puplils whose score is extremeiy low.
The curves for the test at these ages are much further
from the type of normal probability than are those for
ages 9, 10 and 11. There are several possible reasons
for this. It may be because the ability to read, being
not a necessary feature of growth but an acquired charscter-
istic, does not conform in distribution to measurements
such as height, weight, or even general intelligencs.

It may be becsuse of the lack of direct training in

silent reading in the school curriculum at the time the

tests/
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tests were given. Pupils of age 8 had perhaps not had
time to recover from the effects of & biassed method of
teaching reading which laid all the emphasis on oral
reproduction of words and gave no training in reading for

a purpose or following printed directions. Older pupils
get certain incidental practice from blackboard work in
other subjects,such as arithmet ical problems, grammar,
nature study. This may have served to render them more
skilful in silent reading. Younger pupils - at about age
8 — have still not recovered from the methods used in
teaching at the initial stages. It nmay have been, therefore,
that the test was too hard for many of these pupils of age
7 end 8, An easier test might have got results similar
to those shown in the polygon for age 9. Inspection of
the records shows that the pupils failing éo badly at sage

7 and 8 were nearly all of intelligence age much less than
7 or 8 according to the results of the intelligence test.
They had possibly not atteined the mental level necessary for
success in a test of this type. At age 12 ,0n the other
hand,the polygon appears truncated st the upper side. This
would suggest that the test a8 a whole is too easy for the
oldexr pupils. A8 ageinst this,is the faot that only j%;
pupils of age 12 att;iﬁed full marks and only.?/f? at age 13.
Hed the percentage distribution been shown for each mark in
the/
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the range of marks instead of for seven groups, the
resulting polygons would have appeared more normal.
Pable XXIV Shows the percentage of r etarded pupils at
each age. It is calculated from the figures of the
distribution in the total test, and gives the percentage
of pupils who are below the average performance of their

age by one or two years.

Table XXIV.

Percentage of Retarded Pupils at each Age.

8 9 |10 a1 }i12 |13

Per cent more | Reading 24.11123.02|18. 44 R0.69125.58]39.02
than one year

retarded |Intelligence|25.29]27.29]27.27 [22.63]22.10]|51.71

Per cent more| Reading - }11.09111.95| 8.41}11.11}29.27
than two years

retarded |Intelligence|{ =~ .| 8.10{11.43 14.66/10.08|25.85

It is interesting thet there is a lessening of the number
at about age 10 or 11,and an increase again a8 we go further
into adolescence. Phese figures may be tsken as indicative
of the numbers of pupils who at present in Glasgow seem to
require special attention in reading. Their existence serves
a8 & reply to those teachers mentioned earlier who were sure

that they had among their pupils no children requiring special

attention in reading. We shall return to this problem later
when/
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when we consider the use which may be made of our tests in

diagnosis of difficulty.
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(3) Reading Ability as Varying with Different Grades of

Intelligence.

One of the chief hindrances to an estimétion of the
influence of intelligence upon reading is the close inter-
relation of reading ability and intellectual power as
measured By intelligence tests.

It has been brought as a criticism against almost
every reading test that it is measuring not pure reading
ability but some related power such as reading for a
specific purpose (Ballard 11,14. Courtis 88. ©Pressey and
Pressey 347), ability to attend (Pintner and Marshell 336)
or ability to draw (Chapman and Cook T73). And iﬁ the same
way, even such universally sasccepted tests of intelligence
as the Binet ones have been declared to be the product of
schooling to the extent of sbout fifty per cent (Burt 64,
Wechsler 447) andi the associstion of success in mental
tests with linguistic ability has been proved on more
than one occasion. (v.Gates 141, Colvin and Allen 85).

This matter has already been discussed in Part I.

It is sufficient here to remind ourselves that our reading
tests were deliberately chosen so a8 to exoclude the
unexpected and novel in method or manner, snd so a8 to

approximate to the type of reading ability required in

the/
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the average reading books at different stages. While

by their construction they set a new model for teaching
methods, by their content they were selected so a8 to
enable teachers to discover which pupils were best
acgquiring the power to interpret ordinary printed matter.
The intelligence tests also made use of a type of response
which had been proved by other investigators to be s
valid measurement of intelligence.

If it be granted that our intelligence tests
correlate highly with mental ability, and that our reading
tests are a reasonably reliable and valid means of
estimating varying degrees of progress in reading, we may
therefore,with the reserve necessary because of recognised
inter-relation of our measuring tools, ask what gorrelstion
we find hetween the results of our two types of test.

We have calculated this in two ways (&) by a
correlation of results at each of the ages T to 13; (b) by
& correlation for individual classes for an entire school
and for various other groups of children. If there is a
large degree of influence between inmtellectusl ability
and reading ,we should expect to find a definite positive

correlation. The chief figures we got are shown (a) in

Table XXV and (b) in Pable XXIII.

Pable XXV
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Table XXV.

Correlation between Reading and Intelligence.

Age 1 8 9 10 11 12 13
r (40.60 {+0.72 |+0.68 [+0.75 | +0.75 | +0.69 | +0.76

P.Er 1+0.04 [*0.02 {*0.02 |*0.02 {*¥0.01 |¥0.02 |*0.02

Inspection of these tables shows that the correlation
is positive in each case. It is uniformly high in the
age groups (which involve a wide range of intelligence
quotients) and it varies from class to class inside the -
grouping of pupils we find in Vietoria School (Table XXIII)

This suggests thal success in the kind of reading '
required by our tests corresponds very closely to general
mental ability. Confirmation was sought by testing 110
of our pupils - taken at random from ten schools - with
the Binet individual tests (Burt's versionm, Buxrt 64). The
correlation between their performence and the results of
the reading test was r = +0.73 *0.03 (I).

From/ 66

I. Evidence similar to this is being accumulated by other
workers, e.ge Terman 405, Dickson 108, Merrill 281, Theisen
414, Gstes 139, Davis 97, Pintner 338, Gates 140, Colvin
& Allen 85, Hollingworth 220, Gates 145, Goodenough 163,
Courtis 90, Freeman 133, Wilson 466, Stalnaker & Roller
387, Denworth 106, Hollingworth 222, Burks 57,58,
Heilman 206, Taylor 403, Van Wagenen 435, Terman 412.













































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































