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' CHAPTER I
‘ Statemenﬁ of the Problem

In any school there is always the problem of Whether
or not pupils> are working up to their ability. The teacher
is constantly wondering if she is getting the most from thev
child acéording to his ability to achieve.

This study is aimed to survey the number of children
in an X school in Newton who are working up to their
ability, the number who ‘a’re working significantly above
their ability and the number who are working significantly
below their ability. Uéing ‘the RKuhlmann-Anderson Test as
the measure of capacity and the Metropolitan Achievement
Test, Form R as the measure of achievement, the results of
these tests were figured scientifically according to é
.| regression technique to determine which children were

working up to, above and below capacity.

Source
Every year in this eity the third grade ié given the
Kuhlmann-Anderson Intelligence and the Metropolitan
Achievement Tests. Naturally the teachers of the second,
4, fourth and fifth grades were anxious to find out whether
‘ or not their pupils were working up to ability and whether
or not they were expecting too much of them. The helping




is working is justified.

class teacher was also anxious to obtain this information
because she not only works with the mentally retarded
children, but she is supposed to assist chiidren in the
regular grades who are not achieving "up to grade! and
primarily those pupils ®who are not working up to their
ability". Therefore, in order to determine which children
should go to the helping class for extra help and to give
the regular grade teachers an idea of Whlch pupils in their
classes are not working ‘u.p to their abili:ty, this study

was undertaken.

Justification
To the writer, any study which will help the teacher
get a better understanding of the children with whom she
L
According to Hildreth, some of the uses to which
the teacher may put the results of the Metropolitan
Achievement Test are as followss
#1l. To determine the achievement lewvel of each
pupil in each subject with relation to age
and ability, with equal emphasis on the
gifted as well as on the slow or special
problem cases.

2. To determine the average achievement level .
of a class at the beginning or end of the year.

1. Gertrude Hildreth, Metropolitan Achievement Tests,
Manual for Interpreting, World Book Company, Yonkers-On-
Hudson, New York, 1948, p. 2.




. 3. To obtain a picture of the nature and
‘ ‘ . range of iIndividual differences within
the group.

4. To group pupils within the class for
instruction.

5. To diagnose an individual pupil's
difficulties in learning.

6. To call attention to subject areas where
more detailed testing is required to check
on the effectiveness of teaching.

7. To provide a basis for counseling with
parents regarding a pupil's achievement."

This study, since it intends to point up these very
things, will attain these objectives, providing they can be

attained, in relation to the ability of the pupil.

Scope of the Study
This study includes one hundred and eighty-eight
children of grades two through five in an X school in Newton.
The means and standard deviations of the children's ages for
each grade are given belows:

Table l. Means and Standard Deviations of Ages of Children
Included in this Study for Grades II through V

Grade Mean. Standard Deviation
’ IT 77 4 months
IIT 8~4 4 months
IV 29 4 months

\' 1010 2 months




This school is an atypical schoal of Wewton in that
children who are mentally retarded, pPhysically handicapped
or emotionally disturbed come from other sections of the ecity.
In order to get a true'picture of the school itself, all
out-of-distriet children were excluded from the study.
Because of absence at the time of testing, there were
necessarily a few in-district children excluded, too.
There was one first grade child, eight third grade, five
fourth grade and one‘fif@h'gradé childnexeluded from ‘the
study. Thereforé the actual number of children included in
the study were fifty-three or ninetyésix per cent of the
second grade children; forty-nine or eighty-five per cent of
third grade children; forty-nine or ninety-one per cent of
fourth~grade children and thirty-seven or ninety-seven per
éent of £ifth grade children. This is a high percentage and
a representative sample of the pupils of the schoql.

Definition of Terms

z

1

Capacity.-~

¥By tcapacity to achieve! is meant the potential
ability to perform successfully in school subjects. -
It is ordinarily determined by one's score on an
intelligence measure. It is a predictive measure in
the sense that it measures the ability of a pupil to
profit from instruction.®

1. George A. Prescott, TheVDeveiopment of An Iuproved
Ilethod of Making Capacity-Achievement Comparisons,
Unpublished Doctorts Dissertation, Boston University, 19250,
Pe 4o




1
Achievement.. --

WThe term tactual achievement'! refers to the
amount and quality of school work in specific subject.
matter areas that has been learned by the pupil as
measured by a standardized achievement test."

High., Average and Low Achievers.-- An average achiever

is one whose regressed difference between his converted
Metropolitan Achievement Test score and Kuhlmann-Anderson
score falls within ¥ one standard error of estimate. A high
achiever is one vhose regressed difference between his
converted Metropolitan Achievement Test score and his
Kuhlmann-Anderson score is greater than + one standard error
of estimate. A low achiever is one whose regressed difference
between his converted Metropolitan Achievement Test score and
his Kuhlmann-Anderson score is lower than - one standard error
of estimate.

Summaxry:

This study is a survey of an X school in Newton to dis-
cover the number of pupils who are working up to their
ability, above their ability and below their ability according
to a regression technique for the purpose of assisting the
grade teachers in understandlng their pupils and the

children who need extra h.elp.

1. Ibid p. 5.

ORI



CHAPTER ITI

Review of Research

Although there have been many different methods of
comparing ability and achievement, the writer will dwell on
only two methods, namely the Accompl::;.‘shment Quotient and

Dr. Prescoti's Regression Technique.

AQ Technique

The first article mentioning the achievement quotient
was the one byAMonroedemd Bu.ckinghemg in the Illinois
Examination which measured both intelligence and achievement,
using group tests. E‘:rza.:nzen?3 elaborated on its use the same
year, calling it the accomplishment quotient. He used the
Stanford Revision Individual Test.

Definition of A@Q.-- Bven though it is sometimes called .
the achievement quotient and at other times the accomplishment

quotient, it is the same thing and is obtained in the same way.

The formula used is as follows:

1. Op. Cit.

2. N. S. Monroe and B. R. Buckingham, Illinois Examinatior

Teacher'!s Handbook, University of Illinois, Bureau of
Educational Research (July, 1220). Urbana

3. Raymond Er‘anzefn; "The Accomplishment Quotient”,
Teachers College Record, (November, 1920), 21:432-40.




EA 1
‘AQ= EQ _ G EA |
IQ MA - MA
CA

where “AQ:Accomplishment or Achievement Quotient
EQ - BEducational Quotient
IQ - Intelligence Quotient
EA = BEducational Age
CA - Chronological Age
MA = Mental Agel
Monroe and Buckingham call the relationship between
achilevement and ability the achievement gquotient and
consider it "....as a measuring device for combining
in an effective way the results of educational and mental
tests into a measure of educational achievement relative to
_ 2
the pupilts capacity to progress.® They also consider it
a ",...simple method of comparing a pupil's achievement age
with his mental age {(learning capacity)®. They go on to
3
say that an AQ of 1.00 means "....that the pupil has
achieved exactly as well as the average 02 the pupils of

his mental age®. They further state that

1. Herbert A. Toops and P. M. Symonds, "What Shall We
Expect of the AQ?" Journal of Educational Psychology, 13:514.

2. Op. Cit. p. 31.
3. Ibid p. 11.

4. Ibid p. 38.




®,...if a pupil's achievement is 0.75, we have
evidence that he has achieved only 75 per cent as
much as the average of t he pupils of his mental
age. ....If the pupil's achievement quotient is 130,
it means that he has achieved 30 per cent more than
the average of the pupils of his mental age.®

1

Franzen considers the AQ as the *.,..degree to which

a pupil's actual progress has attained to his potential
progress by the best possible measures of bath®. He feels
that an AQ less than 1,00 means that the pupil is doing work

less than normal for his mentality and that an AQ of more

than 1.00 is impossible.

"One's difference when EQ is subtracted from
IQ are always positive when they are large enough
to be significant and small enough to seem spurious
when they are negative.... It is safe, therefore,
for practical use to assume that the optimum
‘accomplishment is 1.00.%

Advantage of the AQ@.-~ In reviewing the research, the

writer could find almost no advantages of the AQ; however,
one was mentioned by Toopsu and Symondg’ who said, *....the
greatest value of the AQ is in getting teacher and pupil

interested in progress.t

1. Raymond Franzen, Op. Cit., p. 436.

3-n QE' Cit--r, pw522




Disadvantages of the AQ.-- There are many disadvantages
of the AG, foremost, among which is the fact that both the
ER and IQ a;fe not wholly reliable. Therefore,l ®It is
statistically sound that a quotient will tend to be more

unreligble than either of the two tests from which it is
2
derived.? McCrory goes on to say

"Three factors seem to have deecided influence
on the reliability of the accomplishment quotient:
the reliability of the intelligence test, the
reliability of the achievement test, and the
correlation between the intelligence and achievement
tests. These three factors appear to affect the
reliability of the accomplishment quotient in the
following manner: increasing the reliability of the
intelligence test increases the reliability of the
accomplishment quotient; increasing the reliability
of the achievement test increases the reliability
of the accomplishment quotient; decreasing the
correlation between the intelligence and achievement
test increases the reliability of the accomplishment
quotient. The converse of these latter statements
also holds. With intelligence and achievement tests
of high reliability, the correlation between
intelligence and achievement tests is of minor
concern.' : :

3

According to Pintuners:

"There is much doubt.as to the value of the AQ
for school purposes. It is a deriwved score depending
upon at least two standardizations, one of a mental
test and the other of an educational teat. Unless

1. John McCrory, "The Reliability of the Accomplishment
Quotient”, Journal of Educational Research, (January, 1932)
25:29

2. Ibid., p. 29.

3.+ Rudolph Pintner, Intelligence Testing-lMethods and
‘Results, Henry Holt and Company, . 31, PpP. 123 e
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neasures.

these two standardizations are comparable, i. e.,

based upon the same kind of sampling, we have no -

means of knowing how to interpret the AQ, derived

from the IQ and EQ of our two standardizations.

The best results with the AQ technigue would be

obtained by the use of educational and intelligence

tests siandardiZed‘qn.the same populations.”

Pintner went on to say that Popenoe tried to measure
the reliability of the AQ by giving two repetitions of the
intelligence and educational tests, caleulating two AQ's
for each child. The resulting correlation was 0.28.

. 2

Again, Chapman claims that a weakness of the AQ is
its low-reliabiiity'which results from the fact that a ratio
between two measures which are themselves not highly reliable
cannot be highly reliable because the quotient of two

unreliable measures is less reliable than either of the

The AQ assumes that the growth line is a straight one,
3
whereas it actually is not. Prescott says, “ihen age norms

are plotted, the result is seldom a straight line, but a

1. Ibid p. 124.

2. J. Crosby Chapman, "The Unreliability of the Difference
Between Intelligence and Educational Ratings!", Journal of
Educational Psychology, (February, 1923), 14:103-8.

‘3. Op. Cit., p. 44.
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curve, which eventually becomes a straight line parallel
with the base line." TIn other words, the rate of mental

growth varies just as physical grovrbh does. At some ages,

pupils grow lﬁ.pidLy and at others, slowly.

Children of high IQ's do not attain as high EA's as
MA's, and so, therefore, do not achieve an AQ of 1.00
because they are generally found in a grade or grades below

' 2
their intellectual level. Toops and Pintner agree with
this and say:
. .s..0ne very important reason for so many of

the mentally advanced pupils being retarded in

accomplishment is the fact that many bright pupils

are promoted by chronological age rather than by

ability to progress and so have not had the chance

to come up to normal by being given opportunity

to do advanced work."

Another reason for this is the fact that the instructional
levels of most schools are geared to the average and inferior
pupils and the curriculum often does not have enoughceiling
to interest and motivate superior pupils. Greene, Jorgensen

3
and Gerberech say, "Therefore an AQ below 1.00 may indicate

1. Rudolph Pintner, Op. Cit., p. 122.

2. ch’»ops, H. A. and R. Pintper, "ientality and School
Progress" 5’ Journal of Educational Psychology (1212) No. 5-6
10:253-262. ' ’

3. Harry Greene, Albert Jorgensen and J. Raymond
Gerberech, leasurement snd Evaluation in the Elementary
School, Longman, Green and Company, New York, 1942, p. 24l.
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‘ed by fourteen authors found a range of r from .28 to .80 with

poor effort; a high Ig, or both, and A3 of more than 1,00
may iﬁdiea’ce unusval effort, or low iQ,, or both."

To go back to the fact that sﬁperior children are
generally not placed at their‘ proper mental level, the
point is that naturally their EA would be lower than MA
because there would be many. educational processes to which
they have not been exposed. It follows that a child with a
CA of twelve and A of twelve placed in a sixth grade would
have greater opportunity to be exposed to more educational
experiences than a child with the same MA, but with a CA
of ten and placed in a fourth grade. This point is important
to keep in mind when comparing AQ's of pupils of the same
mental age. |

L
Correlations.-~ Dr. Kvaraceus, in a review of the

correlation between tests of intelligence and achi-eirement,

reported' that Gates found correlations of between .47 and 165
between group tests of general ability and composite scores on
educational achievement tests in the elementary grades. Pintner

compiled correlations of intelligence and achievement as report

a mean r of .46. Hartson and Sprow, who studied the Otis,
{

H : .
Terman, Henman-Nelson National, Kuhlmann-Anderson and Ohio

1. William C. Kvaraceus, "Educational lleasurements-
Educational Psychology-124", Unpublished Boston University
Bulletin.
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State University Psychological, found the correlation between
intelligence and scholastic achievement was about .40. These
correiations have a low percentage of Fforecasting efficiency.
~ The highest correlations found was .65 which shows some
relationship but very limited use for prognostiec purposes.
The correlations below .3Q show only slight relationship with
no prognostic value for practical purposes.

Most authors stress the fact that the AQ is much less
valuable than it was thought to be when it was first developed.
As was mentioned above, there have been many techniques
developed for comparing achievement and ability, but there
will be only one other method discussed in this study, namely
Dr. Prescott's regression technique.

Prescott's Technique

George A. Prescott; developed an improved techmique of
making capacity~achievementlcomparisons. He used the Pintner
General Ability Test: Verbal Series as the cépacity5maasure
and the reading, vocabulary, arithmetic fundamenials, |
arithmetic problems, 1anguage usage‘and.spelling tests of‘ths
Metropolitan Achievement Battery as the achievement measures.

He did this for four grades, 4.5 to 8.5.

ll ,—%? Cit- Ppo 55"'563
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Guides used in developing the method.~~ The following
1

guides were used by Prescott for the 'dévelap'nent of such a
technique.

"y, Comparison of capacity and achievement should

be restricted to specific areas of achievement, where,
at least a reasonable amount of caontinuity of
instruction exists from one level (age or grade)

to another. A composite achievement measure, that
is, an achievement score obtained by totaling or
averaging achievement scores from a number of
achievement tests, is meaningless under most
circumstances.

2. The system of comparison must take into account
the unreliabilities of whatever capacity and achieve-
ment measures are employed.

3. The computation of quotients obtained by dividing

an achievement measure by a capacity measure should
not constitute the method of comparison.

4, The derived score units must be equally variable
from age (or grade) level to age (or grade) level.
5. : The derived test score units must be eguelly
variable from the capacity measure to the several
achievement measures.

6. : The derived score units of the capacity and
achievement measures being compared must be
relatively independent of the developmental curves
through the mean scores of successive groups (age

or grade) while reflecting accurately changes in the
growth pattern of individual pupils.

Te Extrapolated values should be avoided.

8. The system should make allowances for the
exposure differential.

2. Allowance must be made for differences in
community level of achievement due to the operation
of gpecific factors, such as curriculum differemces,
differences in methods, differences in length of
school year, and differences in promotion policies.
10.  Allowance must be made for the regression effect
of a4 first score upon a second due to the imperfect
correlation between the two measures."

1. Ibid, pp. 51-52.
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: 1
Prescott's lMethod.~- Prescott describes his improved

method of making ciaLpa.éity-achi evement comparison as follows:

¥After capacity and achievement tests to be
employed have heen selected and a decision has heen
made regarding the population on vhieh the norms shall
be based, two major steps remain. The first step
involves the setting up of comparable test score units
for the capacity measure and the several achievement
measures; the second is concerned with the method of
comparing one's actual achievement with his expected
achievement.

To set up comparable score units that are equally
variable from level to level (grade or age) and from
the capacity to the achievement measures, the
progression of both the mean scores and standard
deviations of scores is determined for each of the
measures separately. The developmental lines for the
means provide the basis for determining the amount by
which an individual deviates from the norm at his
particular level. A correction for the unequal
variability of test scores is determined by dividing
an arbitrarily established standard deviation of 15
by the standard deviation of the test scores at each
level. The deviation of any score f£rom the norm

~multiplied by this ratio added ta, or subtracted
from, 100 results in a new deviation-type score that
is constant regardless of grade or age. This procedure
is applied independently to the capacity measure and
the several achievement measures, thereby canceling
out differences in the shapes of the developmental
lines for the'means. Thus it is possible to make
direct comparisons of the capacity and achievement
measures. .

Expected achievement. scores are obtained by
computing the coefficient of correlation between the
capacity and achievement measure and determining the
regression of achievement on capacity. This makes
it possible to compare a pupil's actual achievement
in each of several subject matter areas and the
achievement that can be expected of him in light of
his capacity to achieve.!" \

1. Op. Cit., pp 52-53.
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Validity of method.-— The wvalidity of this new method
hag not been determined. The author says: "Einal
validation must always be in terms of how it actually
works; hence, validation must await its application to a
number of communities and at several 'gra.de levels."

The author claims that his method meets all the
guides set up with the exception of the one which has to
do with differences in curriculum, methods, length of school

2
year and promotion policies. He says,
",... This eriterion is not met adequately.

The norms which serve as the basis for the comparisons

involved in this approach are truly national norms,

representative of the country as a whole. No norms
based on groups in which differential factors are

operating to lower or raise the achievement level
in any subject have been set up."

l’ .O:Q,ﬂ‘*__c'i;tl,o, pa 13,75
2. Op. Cit., p. 92.
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CHAPTER III
PRocedure

Time of Testing

The Kuhlmann-Anderson Intelligence Tests and the
Metropolitan Achievement Test, Elementary Battery were
given to Grade IIT between the sixteenth of November and
the fifteenth of December of 1950. During the week of
April twenty-third of 1951, the same intelligence test
suitable to grade were given to ‘Grades II, IV and V.

The Metropolitan Achievement Tests, Form R were also given
in this same week. Primary Battery was given to Grade II,
Elementary Battery to Grade IV and Intermediate (Partial)
Battery to Grade V. Justifying the giving of achievement
and intellige:rice tests at approximately the same time,
Mildred Allen says:

"The validity of long range predictions from a
group intelligence test given at an early age (first
grade) is highly questionable. The content material
of most first-grade intelligence tests is practically
all non-verbal, since entering first-grade pupils
have not learned to read. As pupils advance through
the grades, it appears that a group intelligence

test with content material of a wverbal nature has
greater validity for predicting successful achievement

1. Mildred Allen, "Relationship Between Indices of
Intelligence Derived from the Kuhlmann-Anderson Intelligence
Tests for Grade I and the Same Tests for Grade IV", Journal
of Educational Psychology, (April, 1945) 36:255.
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in the tool subjects when administered at
approximetely the seame time as an achievement
test. Such a combination of testing is also
significant in determining whether pupils are
working up to their ability."

Metropolitan Achievement Test
1
According to Prescott,

"Any discussion of the difficulties involved
in making capacity-achlevement comparisons must
commence by considering the validity of the capacity
and achievement measures belng compared, for no
method, regardless of how elaborate it may be, can
compensate for lack of validity in the measures
employed."

Stendardization.-- In view of this, the Metropolitan
2 s
Achievement Tests were used because of the fact that they

were standerdized on a more representative population than
the majority of tests. MNore than 500,000 tests were given
and of this number, the norms were based on a 25 per cent
random sample from éach classroom tested. Another good
feature of this test is that in the event that anyone is
doubtful as to the usefulness of nationsl norms, the World

has put out tables of New England norms.

1. Op. cit., p. Lo.

2. dertrude Hildreth, Manual for Interpreting, World
Book Compény, Yonkers-on-Hudson, 1948, p. 9.

3. Margaret Allen, The Preparation of New England
Norms for the 1947 Revision of the Metropolitan Achievement

Tests and thelr Evaluation, Unpublished Master's “Thesis,
Boston University, 1949.




Reliability.~~ A table showing the reliability

coefficient based on raw scores for the batteries suitable

to Grades II, IITI and V is shown below. This information

is given for only one grade for each battery; therefore,

it is not shown for Grade IV because the same battery,

namely, the Elementary, is used for both Grades III and IV.
Table 2. Reliability Coefficients of Subtests of Metropolitan

Achievement Testi, Form R, Batteries Primary II, Elementary
and Intermediate

Battery Grade N Test _ Reliability
Coefficient

Primary II 2 363 Reading +951

Word Meaning 947

Arith.Fund. +970

Arith.Prob. .852

Spelling 936

Elementary 3 374  Reading 959

Voeabulary .027

Arith.Fund. 946

Arith.Prob. «871

Language Usage »924

Spelling +934

Intermediate @ 5 360 Reading .254

. Vocabulary .926

Arith.Fund. .914

Arith.Prob. 879

English . «904

Spelling »933

1. Gertrude Hildreth, Adapted form Table 2, Op. Cit.,
Pe tgo .
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‘Kuhlmanm-Anderson Test

The Kuhlmann-Anderson Intelligence Test was chosen as

the measure of capacity. There are thirty-nine' tests in the

scale arranged in arder of difficulty which may be used for
either individual or group testing. The following chart
shows the batteries fbr group testing: .

' 1
Table 3. Batteries Used for Group Testing

School Grade Tests Age VWhere Tests
' Fit Best

I (First Semester) 1 to 10 6-Q
I (Second Semester) 4 to 13 6~6
IX 8 to 17 7-6
ITT i2 to 21 8-6
Iv 15 to 24 28
v 19 to 28 y 10-6
VI 22 to 31 11-6
VII-VII 25 to 34 13-0
IX-XIT ' 30 to 39 15-6

In determining the battery to be used, one chooses the
test suitable to the expected mental level of the group.
If nothing is definitely known about the mental leyel, it is
assumed that the probable mental level is the same as the
average chronclogical age of the groupe.

l. F. Kuhlmann and Rose Anderson, Kuhlmann-Anderson
Intelligence Tests, Instruction Manuzal, Educational Test
Bureau, Minneapolis, 1242, p. 2.
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2 ' :
There are two batteries of tests for the first grade

because of the different. minimum admission ages. When the
minimum is five and a half years, the average age far the
grade is about six, while, when the mimimum admlission age is
six, the average age for the grade ies six and a half. These |
two tests contain twelwe subtests, with two of them used for
practice and not counted in the scoring. The aurbhl.)z‘s2 say,
"A't best, the results here must not be e:x;peeted to be as
relizable as in higher grades. In the fnrst_ grade. a larger
nunber of unmerited low scores will oceur, excep‘t under ideal
conditions.® . o |

Standardization.-- The average age mxas determined at

which one trial and no more, two trials and no more, etc. were

pa.ssed. Over thirty thousand were exa.mmed with the tests.
3

According to. Marzalf,

, HStandardization groups have been selected from
supposedly representative communities of the North
Carolina and Middle Atlentic States. Repeated
revisions and the use of over five thousand subjects
for the final revision hzve produced mental age norms
which are doubtless gquite dependable,“

Validity.~—- The authors have their own Idea of
determining validity of their test. They do not hold with the

1. Ibid., p. 1.

2. IbldQ , p' lo

3. Stanley S. Marzolf, Third Mental Measurements
Yearhook, Oscar K. Buros, Ed., Rutgers University Press,
1242, p. 236.




1
conventional ways of determining validity of a test. They

say,

"In the present tests, chronological age is used
as the criterion of what the tests propose to measure.
We propose to measure mental development from the age
of five to mental maturity. For this purpose that
test is most valid which shows this development best,
by having the highest rate of lncrease in score
through successive years. This trait has been called
the discriminative capacity of the tests, or the
ability to make fine discriminatlion between small
inerements in mental development. The age norm table
glves a rough indication of the discriminative
capacity of each test. The thirty-nine tests included
in the nine batteries of the scale were selected from
over a hundred tried out, because, with a few exceptions,
they gave the largest and most consistent increase in
score for successive age levels. The exceptions were
determined by such considerations as ease of administra-
tion, of scoring, and possibility of being influenced
by coaching and special training."

The authors say that if a test is used at an age level
where puplls fail to pass it because of inadequate opportunity
rather than lack of ability, the test ceases to be a measure
of mental development and nothing else, and thus loses
validity. ZEvery effort has been made to avoid this.

Reliability.--~ Authors5 have attempted to méke the tesats

reliable by adjusting the difficulty of the tests used at each

age to the mental development found there. The tests become

1. F. Kuhlmann and Rose G. Anderson, op. cit., p. 8.

2. Op. clt., p. 10
3. Ibid., p. 10
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pbrogressively difficult and each battery of tests presents

the same difficulty at the age at which it is used as does

1
any other battery at the age at which it is used. Marzolf

sayss:

HThese tests are probably much better than the
authors' reasoning about validity and reliability
would lead one to expect. They will continue to be
widely used, largely because of their brevity.
Perhaps the best reason for their continued use
is that they are relatively less dependent upon
reading skill than are most other group tests."

Factors Other Than Tests Necessary in This.— Technique

l_&_I_e_a_h_. ~= After both the Metreioolitan Achievement and the’
Kuhlmann-Anderson Intelligence tests were given and corrected,
the arithmetic mean of each subtest of the achievement test
for each grade and of the Mental Units of the intelligence

, 2
test of each grade were found using the following formula:

M. miC
where M is the guessed mean
~ C is the correction

The formula used for the correction for grouped data is

the following:

1. Stanley S. Marzolf, Op. Cit., p. 237.

2. J. P. Guilford, Fundamental Statistics in Psychology
and BEducation, McGraw-Hill Book Company, New York, 1942,
PP. 31 and 33, ‘
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.. i(zfx )

W'1ere i=s:1.ze of the class 1nte>x~val

- devigtion of a class

interval from

the guessed mean in terms of "i% as the

unit.

f. frequency within a class interval

sum of

N - total number of measirements

Standard Deviation.-—~

The. standgrd

deviation had to be

found in order to £ind the standard error of estimate which

is to be the criterion for discovering which children were

working up to, below or above ability.

herefore, the next

step was to find the standard deviation for each subtest of

the Metropolitan Achievement Test and foi
Anderson Mental Units g,.or each grade, us:

formuls for group data

Where 1 -s8ize of class interv
x'=deviation from the

c

1. J. P. Guilford, QOp. Cit., p. 33.
2. J. P. Guilford, Op. Cit., p. 34.

f: “ Z.EJC'Z _C

2
N

in terms of the clas
temporary unit
correction in the gu
in terms of the clas
unit

» the Kuhlmenn-
Ing the following

1
egsed mean
5 interval as the

pssed mean, also
5 interval as a
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Otis Normal Percentile Charts.-~ The Otis Normal

Percentile Charts are specially constructed charts, seventeen
by eleven inches of cross—section paper marked off on a
percentile scale ranging from 0.1 to 29.9. On the horizontal
|| line,; these units get larger as they go away from the 50th
'\&‘pércentile toward the 99.9 percentile and toward the 0.1
Qper'centile, whereas on the vertical line the units are equal,
with a darker line at every £fifth interval.

At the top of the chart, there are sections for recording
such pertinent information as the grade, number of cases,
name of test, form, date, examiner, maker of the graphs,
school and city. At the left of the chart, there are columms
for recording information necessary for plotting the charts,
namely, score intervals, freguencies, subtotals and per cents
for each of two variables, with a space at the' bottom for the
mediah of each variable. At the bottom of the charts, there
is a standard deviation scale from -3 to+3, with tenths of
é. sigma marked. |

The Otis Normal Percentile Charts were used to convert
the Metropolitan Achievement Test scores to Kuhlmann-Anderson
geores. Another expression for converting scores i:SL finding

the correspondence between scores. Otis and Durost says

1. Arthur 5. Otis and Walter N. Durost, "3tatistical
llethods Applied to Test Scores®, Test Method Help Number Four,
Department of Research and Tegt Service of World Book Co.,

Yonkers-On-Huds on., JO3K »- DD 1920,




"If two tests have been given to the same fairly
large group of individuals (or approximately the same
individuals) any score in one of the tests is considered
as corresponding to the score in the other test which
has the same percentile rank in the group. Thus the
50-percentile score (median) in one distribution
corresponds to the 50-percentile score (median) in
the other distribution, the 60-percentile score in
one distribution corresponds 1o the 60-percentile in
the other distribution, and so on. It will be seen,
therefore, that in using the method described above,
we are merely finding the scores in the two distribu-
tions which have the same percentile rank in those
distributions.®
The Otis Normal Percentile Charts were set up with the

Kuhlmann-Anderson Mental Units scores as variable I and the
lietropolitan Achievement Test Standard scores as Variable IT.
The next step was to £ind the Kuhlmann-Anderson scores
corresponding to the Metropolitan Achievement scores.

Taking reading of Grade V as an example, supposing the score
187 is at the 45-percentile, let your finger go down the 45-
percentile until reaching the point where Kuhlmamn-Anderson
line crosses this percentile. Check back to the score
intervals to find what score is on this point. Since it is
344, then that is the corresponding or converted score for

the lletropolitan Reading score of 187 for Grade V in this
study. This same procedure was followed for each score of
each child in each subtest for his grade. An example is shown
in Figure / showing how the Otis Normal Percentile Chart is set

up to convert scores. Variable I is the fifth grade Kuhlunann-
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Anderson Mental Units scores and Variable II is the reading
test of the Metropolitan Achievement Test.

Real Difference.--~ After converting the Metropolitan
Achievement standard scores to KuhlmannrAnderson scores,
the next step was to find the real difference between them,
using the Kuhlmann-Anderson Mental Units scores as the
anchor scores. For‘example, if the EKuhlmann-Anderson score
is 321 and the converted Metropolitan standard score is 328,
the real difference is+7, whereas if the Kuhlmann-Anderson
score ig 321 and the converted Metropolitan standard score
is 316, the real difference is -5.

1
Correlation.~~ Prescott says, "The efficiency of the

predictive measure may be determined'by computing the
coefficient of correlation between the capacity and
achievement measures." The writer found the coefficient

or correlation between the Kuhlmann-Anderson Test and the
subtests for the Metropolitan Achievement Tests. There
were five correlations for Grade II, six for Grades IIT,

IV and V, making twenty~-three in all. The coefficient of
correlation was found between eéch Metrapolitan Achievement
subtest of each grade and the Kuhlmann-Anderson Intelligence

2
Test for the corresponding grade. The Durost-‘alker

1. George A. Prescott, Op. Cit., p. 41.
2. Walter N. Durost and Helen M. Walker, Durost-Walker

Correlation Chart, World Book Company, Yonkers-On-Hudson, 1937,
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Correlation Charts were used to compute these correlations,

.using the Directions for Use which come with each pa.ckagé of
charts as a guide. A sample chart is shown in the appendix

of this study. '

Regressed Difference.-- The next step was to find the
regressed difference between the converted lMetropolitan
Achievement subtest scores and Kuhlmann-Anderson scores.
This was done by multiplying the real difference between
the converted Metropolitan Achievement subtest scores by the
coefficient of correlation between the Kuhlmann-Anderson
scores and the Metropolitan Achievement subtest scores.

An example is that in the Intermediate Metropolitan
Achievement Test, Language, the real difference between
the converted score and Kuhlmann-Anderson score is -11,
with the coefficient of correlation between the Kuhlmann-
Anderson scores for Grade V and the Language subtest of the
lletropolitan Achievement Test, Intermediate Battery, Partal
is 0.74, the regressed difference is -8.. The above procedure
was followed for all the grades involved in this study.
Lennonl says: |
"In general the greatest correlation tends to
be between the reading measures and the intelligence

measures; at the seventh, eighth and ninth grade
levels, these correlations almost approach the

l. R. T. Lennon, "The Relationship Between Intelligence
and Achievement Tests - Results for a Group of Communities,"
Journal of Bd. Psychology (May, 1950), 41:306.
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magnitude tha.t one would expect to flnd between two

measures of intelligence or between two readmg
teste. ¥

In this study, the highest correlations ‘were between

hanguage and the Intelllgence Test w1th.3ead1ng having the

lowest correlation in Grade II, the secand hlghest correlation
| xn Crade IV and the thxrd.hlghest correlabian.lanrades IIT
and V.

' Table 4 shows an example of the procedure followed for
findlng the regressed difference between.the converted
Metropolitan Achievement Test standard reading scores and the

Kuhlmann-Anderson Mental Units scores for Grade V.




Table L. An Example of Procedure Followed to Find
Regressed Difference Between Converted
Metropolitan Achievement Reading Scores and
Kuhlmann-Anderson Scores for Grade V

K.A. Met.Ach.Rdg. Converted Real Dif. Regressed
Scores Scores Met. Ach., Between Dif.Between

Rdg. Gonverted Converted

Scores Met. Ach. Met. Ach.

Rdg.Scores Rdg.Scores

and K.A. and K.A.

Scores Scores
312 135 311 -1 o =1
329 150 317 =12 _ -8
331 lgo 329 -2 -1
332 189 345 +13 +8
332 197 349 +lg ' +#11
g%g %g 22 +§l ' +I5
335 18 3 w6 i
337 17 337 0 0
359 159 322 17 -11
540 193 sh7 + s
3110 192 347 + +
340 190 3l +5 +3
3l 1 3 *
32 17l 33l - :3
3,3 178 337 -6

3l 1 301 -2 -1
3 181 3140 -l -3
35 201 350 5 3
116 221 359 +15 +10
3149 18l 3L2 -7 -l
349 20 351 2 +1
350 17 337 -13 -8
350 177 337 -13 ~8
351 205 351 0] 0
351 219 358 #T +lp
351 197 309 -2 -1
35 209 352 -2 -1

Correlation between X.A. scores and
Met. Ach. RA. scores of Grade V = .6%
. Standard Error of Estimate = ¢
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Standard error of estimate.-—-~ When predicting y, the
l .
following formula is useds:

Tyx.oy T1-r2yx

¥hen predicting x the following formula is useds:
cf‘xy=r‘x»'l~r2xy |

Since after converting the Metropolitan Achievement scores
to Kuhlmann-Anderson scores, the standard deviation is the
same, the writer used the following formula to find the
standard error of estimate: S.H.Tst, =fm— |

The standard error of estimate was found for each
subtest of the Metropolitan Achievement Test. Using one
standard error of estimate as the criterion, a child whose
regressed différenc.e was greater than plus one standard error
of estimate was considered a high achiever, a child whose
regressed fell between I one standard error of estimate was
| considered an average achiever and a child whose regressed
difference was less than minus one standard error of estimate
was considered a low achiever. |

The number of high, average and low achievers was counted
and the children were identified. Coapies of these findings
were given to the principal and the teachers in the building.

1. J. P. Guilford, Qp. Cit., p. 216.
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Sunmary

To summarize this regression technique for comparing
achievement and capacity, the steps taken a.re shown below:

1. Choose, give and correct achievement and intelligence
tests. . |

2» Give each child a number or letter m order to identify
him later.

3+ Find the arithmetic mean and standard deviation of all
subtests of achievement.

4. Find the arithmetic mean and standard deviation of
intelligence scores.

5. Using the Otis Normal Percentile Charts, convert
scores of achievement test scores.

8. Find the real difference between the converted
achievement scores and intelligepce. SCQI‘QS@

7. Find thé édefficient of correlation between each
subtest of the achievement test and the intelligence test.

8. Multiply the coefficient of correlation by the real
difference betwe.en. the converted achievement test scores and
the intelligence test scores. This gives the regressed
difference.

9. Find the standard error of estimate of each subtest

of the achievement test.




Rz

10. Look over the regressed differences in each subtest,
and with * one standard error of estimate as a criterian,
identify those pupils who arévmto::*king up to ability, those
below ability, and those above é.bility‘.
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CHAPTER TV
FINDINGS

As was stated earlier, this study is a survey of
an X school in Newton to find out the number of
children working up to, sbove and below capacity
according to a regression technique.

Table 5 shows the Mean, Standard Deviation,
correlation between the two tests and the standard
error of estimate for the Kuhlmann-Anderson Mental
Units Scores and the Metropolitan Achievement Subtest
scores for each of the four grades tested in this study.
As can be seen from the table, Arithmetic Fundamentals
and Arithmetic Problems had the lowest standard
deviatlons in each grade. Reading, Vocabulary and
Language all had a high standard deviation, showing
there was a greater spread of achlevement in those

areas.




Table 5. Statistics Used in this Study

Variable I l Varieble II
rI SeEe
[o]
Test M. S.D Test M. S.D 11! Est.
Met. Ach.
Form R .
Ke=Ae = Gr. II | 294] 9.87| (Prim. II)
Reading 123 | 18.45| .36 !
Vocabulary | 123 1 18.40} .46 +
Ar. Fund. | 134| 5.70] .52 g
Ar. Prob. | 144 | 7.86| .54 ts
Spelling 130 | 14.90 | «38 t
Met. Ach.
Form R
Ke-he — Gro III| 305 | 11.73 (Elem.)
Reading 138 | 22.60 | .61 P

Vocebulary | 140} 21.70 | .54 t10
Ar. Pund. | 137| 5.31| 65 t10
Ar. Prob. | 151| 8.55| .52 | *10

Lenguage | 145| 22.90| .65 *9
Spelling 141 | 16.74] .68 ¥9
Me‘b . Ach .
Form R

Ee-Ae - Gr. IV | 329 15.29 (Elem.)

Reading 178 | 23.11} .80 tg
Voesbulary| 181 ) 27.16| .76 | %10
Ar. Fund. | 160| 7.80| .60 | =12
Ar. Prob. | 170 11.65| .69 | *11
Language 178 | 24.45| .82 p=
Spelling 175 19.29| .71 11

(concluded on next page)




Table 5. (concluded)

Variable I Variable II
r S.E.
Test M. | S.D Test M. | 5.0 | Ipp) gof,
Met. Achs
Form R
Ke-A+ - Gr. V | 345 |10.86 (Intermed.)
Reading 190 | 22 .64 3
Vocabulary [193: | 20.55 | «66 X8
Ar. Fund. |186 | 14.49 | .4¢ | *10
Ar. Probe. |185 | 16.35 | .45 10
Lenguage |190 | 23.35 | .74 -
Spelling [184 | 22.80 | .64 tg
Grade IT

Table 6 shows the regressed differences between the
converted Metropolitan Achievement subtest and the Kuhl-
mann-Anderson Mental Units scores in Grade II. With the
standard error of estlmate for reading %9, it was found
that 50 pupils or 9l per cent of the classes were working
up to their ability, one or 2 per cent was working above
ability and two or L pér cent were working below ability,

Going on to Vocabulary, the results of the regression
technique showed that with & standard error of esfimate of
tg, L9 or 92 per cent wers working up to capacity, one or
2 per cent was working above capacity and three or 6 per

" ‘cent were achieving below capacity.




The test of Arithmetic Fundamentals showed a
stendard error of estimate of 8, with 8 or 91 per cent
working up to capacity, three or 5 per cent working below
and two or lj per cent above. In Arithmetic Problems, a
standard error of *8 has been found with 49 or 92 per cent
working up to ability, one or 2 per cent above and three
or 6 per cent below, It was interesting to note that one
pupil was working above capacity in both Arithmetic. Funda-
mentals and Problems and one was working below in both.

In Spelling, with a standard error of estimate of %9,
1t was found that 52 or 98 per cent of the pupils were
working up to ability with none working above ability and
only one or 2 per cent working below ability.

Table 6 shows the regressed differences for esach
child in each subtest for Grade II. It also shows Whether,
with one stendard error of estimate as the criterion, the

child is = high, average or low achiever in each subtest.
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Table 6. Regressed Differences Between Converted
Metropolitan Achievement Subtest Standard
Scores and Kuhlmann-Anderson Mental Unlts
of 53 Pupils of Grade II in an X School in
Newton
gﬁ.‘;‘:e‘s’: Reading | Vocabulary |Arith. Fund.| Arith. Prob. Spelling
+ + + + +
S. EC
of BEste. -9 -9 -8 -8 -9
Pupils E}'A|] L] H{A|L|HE|A|] L H{A|] L AL
No. 1la +4 +5 +1 =1
2a -4 -7 -1 +1 -14
3a +3 +4 +9 +5
48 L16 -4 43 25
Ba -8 -3 -4 -4
68, +3 +3 0 +2
7a -2 +1 -2 18
8a. 0 +3 =1 -1
Sa 41 0 +b +4
10a +3 +3 +4 +6
lla -2 -4 0 =1
12a +2 0 -5 -8
13a -2 -4 -9 ~d
l4e +1 +3 41 0
15a 0 -1 +1 -1
16a -3 -6 +3 -1
17a -2 -2 +2 42
18a -1 0 *2 -1
19sa +1 -3 ~1 +1
20a 41 +5 +4 +2
2la -1 -1 -2 -4
22a -1 0 -3 -3
23a | 413 +14 +21 +26
243 +2 : =11 -11 =13
25a 0 0 -1 -1
2648, -5 -4 -d -5
27a +1 0 0 +1
28a +3 +5 +3 -1
29a +2 +3 0 . -1
30a -2 =5 ~2 +1

(concluded on next

page)




Teble 6. (concluded)

Name of

Subtest Reading | Vocebulary | Arith. Fund. Arith. Prob.| Spelling
S. E. + +- + + +

of Est. -9 0 8 8 S
Pupils H| A| L| H|{ A| L| H| A| L |H| A|] L H| A|] L

No. 3la -3 -1 |1 -2 < -1

32a +1 0 +5 ) +1

33a +3 +5 0 -1 +3

Bda +3 +6 -1 +5 +6

&5a 0 +1 -4 +4 4B

36a -2 -4 -2 -3 =5

374a +2 =22 =2 +2 -2

38a +2 -5 =17 -4 -3

38a +3 +3 +3 -1 +1

40a. 0 -3 -1 -1 0

4lea v4 +3 +6 +5 +2

42a 0 0 +1 -5 -2

43a +2 +2 41 45 +1

44s +6 +7 45 $1 | +6

45a -3 0 0 -3 +1

46a +2 +2 46 44 0

47a -1 +I +2 2 +2

48a 13 =12 -4 -6 -6

49a +3 +5 +3 +5 +6

50a +2 | %2 +2 -2 41

5la +2 +1 -5 =7 +2

52a +3 +1 45 43 +3

53a -2 -2 -1 -3 -6
Totals 1150 }2 11493 2 148 13 114913 0621 1

53 53 53 53 53
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In summarizing the achievement-capacity of Grade IT,
it has been found that in Reading, one child was working
above gblility and two were below; 1in Vocabulary, there
were one above and three below; in Arithmetic Fundamentals
there were two above and three below; 1in Arithmetic
Problems, there were one above and three below, and in
Spelling there was only one below. It was also noted that
there were actually only two pupils who were working above
their ability; in other words, one pupll was above in one
subtest and the other pupll was sbove in four subtests.
Both of these pupils had Kuhlmann-Anderson IQ's below 100.

As for the low achievers in Grade II, there were
actually eight pupils, five of whom were working below
their ability in only one subtest, whereas two were working
below in two subtests, and one was working below 1n three
subtests. 0f those working beiow ability, there were four
with Kuhlmann-Anderson IQ's under 100 and four with IQ's
" above 100,

Table 7 identifies the high and low achievers and the
areas 1n which they are working ebove or below their

ability.
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Table 7. High and Low Achievers of Grade II
Subtests
. Arithe.| Arith. .
P > * L
upil I.Q Reading |Vocab Fond. Prob. Spelling
High  w,, 3a | 91 +9
23a 76 +13 +14 +21 +26
Totals 2 1 1 2 1 0
Subtests
X . Arithe. | Arith. .
qupll I.Q. Reading |Vocab. Fund. | Prob. Spelling
Low No. 2a 108 -14
4a 90 16 ~14
7& 86 18
13a 102 -9
24a 89 ~-11 =11 -13
37a 92 -22
38a .103 _ =17
48a 103 -13 -2
8 2 3 3 3 1

Totals
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Grade III =

In Reading, with a standard error of estimate of %9,
there were 41 or 8L per cent of the total third grade
tested Who-were working up to their ability. There were
three or 6 per cent of the pupils working ebove and five
or 10 per cent working below their ebility. One class
of the two grades tested has had a great deal of
difficulty with its reading. One reason might be that
because they had several teachers during the year, they
were constantly_adjustihg to & new personality. Another
might be that there was a wide range of ability in the
group. Their IQ's ranged from 66 to 120, with a mean IQ
of 100,

In Vocabulary, with a staendard error of estimate of
+10, there wers Ll or 90 per cent achieving up to

capacity, two or lj per cent above and three orlé per cent

below. There were three more puplls working up to ability

than In Reading with one less working.above ability and
two less working below,. _

Both Arithmetic Fundamentals and Problems had
standaerd errors of estimate of 210 and both had Ly or
90 per cent of the group working up to ability. There
were two or | per cent working beyond ability and three

or 6 per cent working below ability in Arithmetic Funda-




mentals, whereas there were one or 2 per cent working
above and four or 8 per cent Working below ability in
Arithmetic Problems. One pupil was a high achiever in
both phases of Arithmetic and one was a low achiever in
both. The other deviates were average in one phase and
above or below in the other.

Language and Spelling both had a standard error of
estimate of £9. There were 39 or 80 per cent of average
achievers in Lenguage, With 37 or 76 per cent in Spelling.
There were five or 10 pervcent of high and low achlevers
in Lenguage, with four or 8 per cent of high achievers
and eight or 16 per cent of low achievers in Spelling.
There were more low achievers in Spelling than in any
other subtest in Grade II, with Language belng second
lowest. V

Table 8 shows the regressed differences for each
child in each subtest for Grade III. It also shows
whether, with one standard error of estimate as the

eriterion, the child is a high, average or low achiever.
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Table 8. Regressed Differences Between Converted
Metropolitan Achievement Subtest Standard
. Scores and Kuhlmenn-Anderson Mental Units
of ;9 Pupils of Grade IIT in an X School
in Newton
et Resasng | Yoo | AR | A | s | spetiin
S. E. + + + + + *
of Est. 29 _10 _1o _1o -9 _9
Pupils HlA|L |HJA|L | BHJA|L | H|A|L |H|AJ|L |HJA|L
No. 1b -18 -9 +1 +2 -13 -9
2b 16 =5 +4 -4 -2 -28
3b +8 +15 -3 +1 +7 11
4bh +1 -5 +11 +4 +3 +3
5b +1 -1 ~4 -2 +1 +2
6b +7 +5 -1 +4 +7 +1
b +4 -4 -4 +1 =1 =1
8b =12 10 -6 -4 : -12 =10
9b -9 -6 +1 15 -10 -11
10b +7 +1 +4 +8 +6 46
11lb =10 -2 12 -9 -10 -8
12b =26 L-t-l -2 3 21 -12 -1
13b -3 10 +2 +1 -1 -5
14b +9 0 +9 +9 +2 45
15b +5 +4 +4 +5 +5 {10
16b +1 v -2 -4 -1 -3
17b +1 +1 +4 1 =1 -9 ~23
18b -2 -2 12 -5 -5 -34
19 =4 -8 =3 -1 -1 -3
20b -5 -1 0 -8 -3 -3
21b 3 -2 -5 +1 +3 -2
22b -5 -1 -1 -7 -6 -3
23b +7 4 -4 +1 +4 +5
24b +2 -1 -2 -1 +3 *7
25b -2 +6 =1 -2 +1 +4
26b [+16 -2 +30 +25 +13 24
27b ~1 -5 +1} =1 +1 +2
28b -9 15 +1 +1 -6 -7
29 +3 143 +4 +3 +4 +4
30b +4 +1f -6 -6 +1 +1

~ (concluded on mnext page)




Teble 8. (concluded)

gﬁe:i‘ Reading Vocab. ﬁgﬁ' 'g_t‘;kt' Language | Spelling

S. E. + + + + + *

of Bst. _9 _1o _10 _1o 9 _9

Pupils H |[A|L { H| A] L{H| A{L |H| A| L) H|A|L|H |A|L

No. 31b -2 +1 -1 +2 +1 +1
32b +1 -3 -3 +5 0 +6
33b +5 +1 +4 +3 -2 +3
34b =3 -12 =7 -11 -7 -5
35b +3 410 -1 +2 +8 +4
36b 42 +2 -3 +2 -1 o] -
37b +4 +7 +2 +6 +7 23
38b -1 -1 +1 +2 10 +1
39b -7 -7 +7} +3 -8 -1
40b -~8 ~13 -7 -8 -4 -1
41b +4 +7 +4 -1 +3 +7
42b +1 0 -3 -1 -2 -2
43b +9 +9 +2 0 +12 +3
445 9 +9 +8 +7 +11 +7
45b 0 +8 -1 +1 -l =30
46b -7 -3 +4 +2 +8 0
47b} 412 410 +10 +1 +11 413
48b| 415 20 +4 =12| +10 -15
49b -2 -3 47 -3 -1 +5

Totals 3 {4Ll|5 | 2| 44| 3 | 2| 44| 3| 1j44| 4] 5 |39| 5| 4 |37 8

49 49 49 49 49 49

In summarizing, there were eight puplls working

beyond ability.

two in three, one in two, and four in omne.

One pupil was above in five subtests,

Of these

high achievers, one child had an IQ above 100 and seven

hed en IQ below 100.
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There were 1lli low achievers with one below in four

subtests, three in three, five in two, and five in one.

No low achiever in Reading was a low achiever in

Vocabulary, but of those below in three subtests, two

of them were low in Reading, as was also the child who

was below in four subtests.

Table 9 identifies the high and low achievers for

Grade III, showing the area or areas in which they were

working beyond capacity or below capacity.

Table 9. High and Low Achievers of Grade III
Subtests
Pupil |I.Q. [Reading|Vocab.|Arithe|Arithe 1 op,ase|spellin
up Q. [Reading |[Voce Fand. | Prob. guage | Sp g
High yo. 3b| 85 +15 11
4b| 94 +11
15b | 85 410
28b| 66 +16 430 | 425 +13 +24
43b | 89 +12
44p | 93 +11
47b |101 +12 +11 +13
48b | 86 +15 +20 410
Totals 8 3 2 2 1 b 4

(concluded on next page)




Table 9. (concluded)
Subtests
. < Arith.|Arith. .
Pupil |[I.Q.|Reading |Vocabe. Fund. | Prob. Language|Spelling
LoW o 1| 111 -18 -13
2b] 99] -16 -28
8b| 120 =12 =12 -10
9b| 115 =15 =10 =11
11b} 1158| <10 ~12 =10
12b 94 -26 =23 =21 -12
17Tb| 95 -23
18b| 88 ~12 -34
28b{ 90 ~-15
34b{ 103 ~12 -11
37b 78 ' -23
40b | 116 -13
45b] 99 =30
48b| 86 =12 =15
Totals 14 5 3 3 4 5 8




Grade IV

Table 10 shows the regressed differences between
the converted Metropolitan Achievement subtest scores
and Kuhlmenn-Anderson Mental Unlts scores. It shows
which puplils are high, average or low achilevers.

Reading, with a standard error of estimate of *9,
had the lowest number of average achievers, 36 or 7L per
cent of the group. O0f all the subtests, Reading had the
largest number of high achievers, with eight or 16 per
cent. Therebwere five or 10 per cent who were low
achievers,

In Vocabulary, with a standard error of estimate of
£10, there were 39 or 80 per cent who were wérking up to
ability, four or 8 per cent who were working above
abllity, and six or 12 per cent who were working below
ability. There were more working below ability in
. Vocabulary than in any other subtest of Grade IV.

Arithmetic Fundamentals, with a standard error of
estimate of +12, had lj2 or 86 per cent of avérage
achievers, two or li per cent of high achievers, and
five or lovper cent of low achievers.

In Arithmetic Problems, with a standard error of
estimate of Ill, there were {5 or 92 per cent of average

achievers, two or lj per cent of high achilevers, and two
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or I per cent of low achievers. Arithmetic Problems
had tre largest number of average achievers of any of
the subtests for Grade IV. This was odd since there
were the lowest'numbér of average achievers in Reading
and lack of reading ability is often considered one of
the reasons why puplils are unable to do problems.

Language had the lowest error of estimate for
Grade IV, being £9. There were L3 or 88 per cent of
pupils working up to ability, with three or 6 per cent
working above, and the same number working below.
Language, along with Spelling, had the second highest
number of average achievers in the subtests for Grade
IvV. |

In Spelling, with a standard error of estimate of
*11, there were 43 or 88 ber cent of average achievers,
two or lj per cent of high achievers, end four or 8 per

cent of low achievers.,
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Table 10, Regressed Differences Between Converted
Metropolitan Achievement Subtest Standard
Scores and Kuhlmann-Anderson Mental Units
of 119 Pupils of Grade IV in an X School
in Newton ‘
Neme of Reading Vocab. Arith. Arith. Language| Spelling
Subtest Fund. Prob.

8. E. * *o f2 11 *9 11
of Bst. = - - - - -
Pupils H{ Al L H A{ L H Al L Hl Al L B Al L{ H Al L
No. 1lc|+16 46 +8 +1l +2 +2

2c -3 =5 =9 +2 +6 +6

3c -6 =7 0 +1 =6 ~13
4c +2 +1 +7 10 -3 -1

50| +18 +23 4 +6 +¥11 420

6c -4 -2 -4 =10 +1 -1

e -3 =14 49 =10 -3 -9

8c +9 #10 +7 ¥l +8 #11

9¢ 10 -8 -7 =1 -6 +1

10c| +#12 ~1 -6 +1 ~b -2

1lle 10 =12 +8 48 ) -13
12¢ +2 =2 | +4 -3 +1 +4

130 -6 -4 -4 -8 +4 -4

140 43 ¥4 M1l heo 0 +2

15¢] +10 0 -14 -3 -5 +5

16¢ +2 +5 *O +6 +1 +3

17c +3 +5 +4 +1 =7 -7

18¢c =1 -2 +1 -8 -8 4
19¢ -4 -4 ¥L1 K0 -1 -3

20¢ +6 +13 +7 +3 +2 ¥4
2lcl+l3 -1 p1l 0 +15 +4
22¢ -2 -4 =12 -5 -5 231
23ec| 418 +8 +1 +1 +7 +7

24c 0 +1 -1 -1 0 +7

25¢ +3 -11 -4 11 =12 -16
260 +3 +3 0 +1 +2 -1

27¢ +4 +5 +3 -8 +5 +5
28¢ -2 +4 =11 =] -2 ) -4
29¢c +2 0 +7 +3 -3 0
30c +4|  |417 -9 14} +11 4

3le -17 -14] |-8 -6 -11 -6

32¢ -2 -7 +6 41 -8 -20

(concluded on next page)

Bocton Unversey
schoot of Education
U b raw <‘:;‘i L
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Table 10, (concluded)
Name of s Ariths Arith. : ;
Subtest Beading Vooab. Fund. Prob. La,nguagel Spelling
S. BE. + + + + % +
of Este 9 _lo 12 11 _9 11
Pupils H LI H A L| B|A|l L} H A L} H Al L |H AL
No. 33c 0 -3 +13 0 0 -2
34c| 415 +8 +5 +10 +6 413
350 -10 -1 -4 =5 -4 -6
36¢c -8 -6 +12 -2 o 0
37c 0 =1 +7 +5 +7 +1
38¢ -11 +3 +8 +3 +7 48
&9¢ -6 -8 +3 -4 -8 +1
40c -6 =11 -19 -1 =7 -9
4le +2 +2 +1 +7 +7 11
¢ -8 -2 -13 ~-13 =13 -9
43¢ -4 11 +4 +7 +2 -9
440 33 -4 420 16 -2 -8
45¢ +2 +8 =19 =10 -1 49
46c| 414 +5 11 +10 +2 +1
47¢ -5 -8 -5 -5 -8 -7
48c -5 2 +1 -2 -8 +1
49¢ -5 w1 =17 +2 +9 L|-11
Totals B (36 514 |39]6 2 {42{ 5|2 |45} 2 431 3 |2 [43] 4
49 49 49 49 49 49
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Table 11 shows the high and low achievers in Grade
IV. Tt also shows in which areas they are high or low.
There were 1l pupils in the group of high achievers, of
whom one was high in four subtests, four in two, and
nine in one. Of these puplls, six had IQ's over 100
and eight had IQ's below 100.

There were 16 different pupils who were not working'
up to abllity, of Whom four were below in three subtests,
one in two,'and 11 in one. Of the five below in Reading,
only one had an IQ below 100, and of the six below in
Vocabulary, only one had an IQ below 100, whereas of the
five below in Arithmetic Fundamentals there were three
with IQ's below 100. There were no low achievers with
IQ's below 100 in Spelling, and only one below in both
Language snd Arithmetic Problems, and this was the same

child in both subtests.




Table 11, High and Low Achievers of Grade IV

—— —_—

Subtests
Pupil |I.Q.|Reading|Vocab. %’ru:o;:gh.. “‘;I; ::;h.' Language| Spelling
High yo, 1cl111| +16
5c| 88 +18 423 11 +20
10c{llb +12
l4ci 99 +20
15¢]110 +10
20c] 97 +13
21c|109 | 413 +15
23c¢ {103 +18
30eci113 +17 +11
33c| 78 +13
S4c| T5 +15 +13
44c| 80 +20 +16
46¢ci 88 14
49c| 89 +11
Totals 14 8 4 2 2 3 2
Subtests
Pupil |I.Q.]ReadingjVocab. ﬁz}i' Alfrlo%}i. Language| Spelling
LoWw  yo. 3c|113 , -l3
Tel 76 T =14
9¢ |11l =10
11¢}l04 -10 =12 : -13
15¢ (110 -14
26c {121 -11 -12 -16
30c {113 14
3lc|104 ~17 -1l4 -11
3261100 : -20
35¢ 1109 -10
370| 82 | 11
40c {115 ' -11 =19
42¢| 97 _ ~13 =13 -13
43c)112 =11
45¢c{ 83 =19
49c| 89 =17
Totals 16 5 6 5 2 3 4
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Grade V

Table 12 shows the regressed differences between
the converﬁed Metropolitan‘Achievement subtests and the
Kuhlmann-Anderson scores for each child in the group for
Grade V. It shows which pupils, and the number of
pupils who are high, average and low achievers.

Reading and Vocabulary had.a standard error of
estimate of ¥8. In Reading, there were 31 or 8l per
cent of the group who were working up to ability, three
or 8 per cent who were working above ability, snd the
same number who were working below ability. In
Vbcabulary; there were 29 or 78 per cent working up to
ebllity, four or 1l per cent working sbove ability, with
the same number below ability. It was interesting to
note that in both Reading and Vocabulary there were the
same number working above as below ability.

For both Arithmetic Fundamentals and Problems, the
standard error of estimate was $10. In Arithmetic
Fundeamentals, there were 33 or 89.2 per cent working up
to ability, two or 5.4 per cent above, and two or 5.l
per cent below, 1In Arithmetic‘Problems, there were 35
or 94 per cent working up to capacity, and one or 3 per
cent working above and below ability. As in two other

grades, there was a higher number of puplls who were
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everage achlevers in Arithmetic Problems than in
Arithmetic Fundamentals., ‘

In Language, with a standard error of estimate of
Y7, there were 28 or 76 per cent of the group who Were
average achievers, three or 8 per cent who were high
achievers, and six or 16 per Qent who were low achievers,
This subtest had the lowest number of average achievers
and the highest number of low achievers of any of the
subtests for this grade. |

In Spelling, with a standard error of estimate of
T8, there were 33 or 89.2 per cent of the group who were
working up to their ability, two or 5.l per cent who

were working asbove and below their ability.
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Table 12. Regressed Differences Between Converted
Metropolitan Achievement Subtest Standard
Scores and Kuhlmenn-Anderson Mental Units
of 37 Pupils of Grade V in an X School in
Newton '
Neme of s Arith. Arith. |
Subtest Reading Vocab. Fond. Prob. Language| Spelling
S. E. *g *s Y0 Y0 7 *s
of Est. = e - - - -
Pupils H Al L{ HlA| L] H|AL |By{ AL} H{ A} L] HjA
Nos 1d ~1 +5 +10 +6 +1 ~2
24 -3 -5 +6 +5 +4 3
3d -4 =9 +2 -1 -9 -3
44 -1 0 +2 +5 -1 -3
Bd -4 -8 -2 -5 0 -8
6d +3 0 -2 -1 wd; -5
74 +8 -3 0 0 +2 -7
8d 1+l +3 -2 0 +3 46
94 -8 ] -8 =5/ -1 -6
104 -1 +1 -2 13 +4 +3
114 =16 =7 -1 =5 -8 -3
124 +4 +4 +1 -3 +12 -3
13d +4 -1 -2 0 +3 -4
144} ¢13 +14 +11 : +7 +7 +4
164 -8 =13 +5 +9 -8 -3
164 0 0 +4 +3 -8 -3
174 +4 +4 +4 0 -1 +4:
184 +4 +3 ¥4 + £16 +15
194 -5 11 -9 ~10 0 +4
204 -1} -3 - =T -6 ~10 -2
21d 0 +5 -2 =1 -2 +4
224 +4 +9 0 -2 -1 +1
23d -4 -8 0 -2 +1 -1
244 -3 -4 -1 -2 =12 -4
25d =5 +3 ~15 -7 4+l +3
264} +10 +7 +3 +9 +3 +6
274 -2 +1 +1 -2 -1 -4
284 -15 -8 -12 -8 -11 -8
29d -1 -1 -3 =3 -1 +5
30d| +11 +9 -9 0 +l -4

(concluded on next page)




Table 12. (concluded)
Neme of . Arith. | Arith. '
Subtest ~ oodimg| Voesbe | o 4. | Prob. | e0Euegs| Spelling
S. E. + + + + + +
8 8
of Est. = = -10 -10 -7 -8
Pupils H|A|L| H|A{L| H| A{L| H|A)L| B|A] L] B a]L
No. 31d +2 -1 -5 -1 +1 -3
32d 48] [+l 43 +5 +3| b5
33d i11 -4 0 41 13 .16
34d -1 o] (414 +12 +10 +3
35d +3 +3 -1 +1 -3 +3
36d 41 +3 +2 0 45 +6
37d -8 -7 -2 -1 -4 -9
Totals 31311 3| 4l29l 4| 2ls3| 2] 1i35| 1[5 |28] 6] 2|[s3]| 2
37 37 37 37 37 37

Table 13 shows which pupils were high and low

achievers and the area or areas in which they achieved

above or below their ability.

There were eight puplls

who were working beyond their ability, with two working

above ebility in three areas, three in two areas and

three in only one aresa,

in Vocabulary, with Reading and Language tying for

There were more high achievers

second place, while there was only one high achiever in

Arithmetic Problems.

There weas one pupil with an IQ over

100 and there were seven with IQ's below 100.

There were 12 pupils who were low achievers in at

least one sarea.

of this number, there were two who were
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eight in one area.

and three with IQ's under 100.

low achievers in three areas, two ln two areas and
Four of the six low achievers in
Language were low in at least one other subtest. In

this group, there were nine pupils with I§'s over 100

Teble 13, High and Low Achlevers of Grade V
Subtests
. . Arith .| Arith. .
Pupil [I.Q. Reading|Vocab. Fund. | Prob. Language|{Spelling
T gy, 124 93 12
l4d| 91 +13 +14 +11
18d} 95 +16 +15
22dl110 +9
26d| 99 +10
30d| 87 411 +9
32df 91 +11 415
344 89 +14 +12 +10
Totals 8 3 4 2 1 3 2

(concluded on next page)
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Teble 13, (concluded)

Subtests
apil 1.0, a3 ,|Arith. | Arith. .
Pupi Q.| Reading [Voecab Fund. | Prob. Language |Spelling
Lo mo. "3al105 -9 -9
5d|114 =9
104105 -13
114|118 ~16
15d4| 89 -13 -8
lod| 83 =11
204|103 =10
24d| 107 =12
25d] 98 ~15
- 28d{113 ~16 -12 -1l
33d4]102 =11 13 ~18
37d]107 =9
Totals 12 3 4 2 1 6 2
Summary

Teble 1l shows the number and per cents of high,

average and low achievers of the total group tested.

of the totel group tested, there were 158 or 8l per

cent of average achievers, 15 or 8 per cent of high

achievers and 15 or 8 per cent of low achievers in

Reading. In Vocabulary, there were 161 or 86 per cent

of average achievers, 11l or 6 per cent of high

achievers and 16 or 8 per cent of low achievers.

In

Arithmetic Fundementals, there were 167 or 89 per

cent of pupils working up to ability, 13 or 7 per cent
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working below and eight or l per cent working above.
Arithmetic Problems showed 173 or 91 per cent of
average, five or 3 per cent of high and 10 or 5 per

cent of low achievers. In Language, there were 110

or 81.l per cent of average achievers, 1l or 8.2 per
cent of high achievers and 1l or 10.lL per cent of low
achievers. There were only 135 puplls tested in this
area as no Language test was included in Battery Primarﬁ
II. In Spelling, there were 165 or 88 per cent of
pupils working up to their abilitj, eight or L. per cent
working above their ability amnd 15 or 8 per cent working
below their ability.

Table 1llj. Number and Per Cent of High, Average and Low
Achievers of Total Group Tested in Each

Subtest
Achievers
High Average Low Totals
Subtest Num- | Per | Num~y Por | Num-| Per | yumher|per Cent
ber ([Cent | ber | Cent | ber | Cent
Reading 15 8% | 158 84% | 15 8% 188 100%
Vocebulary 11 6% | 161 86%| 18 8% 188 100%
Arith. Fund. 8 4% | 167 89%| 13 7% 188 100%
Arith. Prob. 5 3% | 173 91%| 10 5% 188 100%
Lenguage 11 |8.2% | 110 |8l.4%| 14 [10.4% 135 100%
Spelling 8 4% | 165 88%| 16 8% 188 100%
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0f the 32 high achlevers in the total group, there
were eight or 25 per cent who had IQ's above 100 and
2ly or 75 per cent with IQ's below 100. Of the 50 low
achievers, there were 30 or 60 per cent with IQ's above
100 and 20 or 4O per cent with IQ's below 100. These

findings seem to be similar to those of most research
1
people in that

®,....the greatest amount of waste exists
among the brighter pupils in a class or smong
the better schools in a school system. It is,
as a rule, the more intelligent pupils that
are working below capacity even although they
are keeping well up to the average level of
the group...,The bright child is the most
retarded child in our schools. The dull child
is the most accelerated,.™

2

Torgenson concludes from an analysis of test

results obtalned in the West Allis Schools, Wisconsin,
that: ™"....the average slow pupil is working at a
higher rate of efficiency than the superior pupil,®

1. Rudolf Pintner and Helen Marshall, op. cit.,
P. 32.

2. T. L. Torgenson, "Efficiency Quotient as a
Measure of Achievement,® Journal of Educational Research

(June 1922), 6: 25-32,
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Teble 15 shows the number and per cent of high,
average and ldw achievers in each grade of the group
tested. 1In Grade II, there were two high achievers
or li per cent of that grade, forty-three or 81 per
cent of average achievers and eight or 15 per cent of
low achievers. GradetIII hed 8 or 16 per cent of high
achievers, twenty-seven or 55 per cent of average
achievers and fourteen or 29 per cent of low achievers,
In Grade IV, there were fourteen or 28 per cent of high
achlevers, nineteen or 39 per cent of average achievers
and sixteen or 33 per cent of low achievers. In Grade
V, there were eight or 22 per cent of high achievers,

- seventeen or L6 per ceﬁt of éverage aohievafs and
twelve or %2 per cent of low achievers.

There was 1 per cent of the total group tested
who were high achlevers in Grade II, l} per cent in
Grede III, 7 per cent in Grade IV and l. per cent in
Grade V.

There were l. per cent of the total group who were
low achievers in Grade II, 7 per cent in Grade III, 9

per cent in Grade IV and 6 per cent in Grade V.
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Table 15. Number and Per Cent of High, Average and

Low Achlievers in Each Grade of Group Tested
Achievers
High Average Low Totals
Grade Num-| Per | Num~| Per | Num-| Per Number |Per Cent
ber | Cent | ber | Cent | ber | Cent

II 2 47| 43 81% 8 15% 53 100%
III 8 16%| 27 55%| 14 29% 49 100%
Iv 14 28%| 19 39%| 16 33% 49 100%
v 8 224 17 46%| 12 32% 37 100%




CHAPTER V
Conclusions

Summary Statements

From this study, the following conclusions regarding the
data were drawnt ‘

1. There are thirty-six per cent more low achievers
than high achievers in the school studied.

2. There are three times as many high achievers mn.th
IQ's below 100 as ’c.here are high achievers with IQ's| belaw
100, ‘

3. There are one and a half times as many low achievers
with IQ's above 100 as there are low achievers with IQ's
| below 100.

4. Language has the largest percentage of low achievers
of all the subtests and it also has the largest percentage
- of high achievers.

5. Reading, Vocabulary and Spelling have the next
highest percentage of low achievers. (These three subtests
have the same percentage.)

6. Arithmetic Problems has the lowest percentage of low
achievers.

7. Arithmetic Fundaméntals has the second lowest

percentage of low achievers.
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8. Reading has the second highest percentage of high
achievers. -
9. Voecabulary has the third largest percentage of high
achievers.
10. Arithmetic Problems has the loweat percentage of
high achievers.- o | | “
11l. Arithmetic Fundamentals and Spelling have the second
lowes.tﬁ number of high achievers.
12. Grade IV has the highest percentage of both high and
low achievers. | | , . /
13. Grade II has the lowest percentage of both high and

low achievers.

Implications

The following implications were d:cawn from the

conclusions of this studys
. 1. The pupils who are working significantly above or
‘below their gbility bear further analysis.

2. The pupils who are working significantly below their
ability need extra help from either the regular grade teacher
or from the helping class. teacher.

3. Other studies have proved that more pupils with low
IQ‘S work- above their ability and that more pupils with high
IQ's werk below their ability.
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4. Language Arts necd speclal attentioie

5, Arithmetic Problems arc elther taught better than
other subjects, are enjoyed mors by the pupils or are easier
for the pupils to..comprehend.

6. Testing i@ the lower grades is less reliable than in

the upper grades.

Limitations of the Study
I. Not all the pupils were present at the time of testing
2, Correlations betwsen the KuhImann-Anderson
Tntelligence Test and the Metropolitan Achievement subtests
were low in many instances.
3, Validation of the technique used in this study must
await its application to a number of other similar studies

in different communities,

Suggestions for Further Study
I. A study to determine  causes underlying the large
percentage of Iow achievers found in this study.
2. Avstudyl by Maxin reveals that emotional maladjustmenﬂ
coexists with ediucational retardation. This might be one

causal factor to explores

I. D. L. Maxin, Study of the: Relation Between the
Achievement and Some Personality Factors, Unpublished
Master's Thesis, Boston University, 1948, p.5le
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3. A vstucLy‘ giving methods used in trying to help these
low achievers to become average achievers.

4. A further analysis of the high achievérs found in
this study.

5. A study of the attitudes of the high and low
achievers. Traversl states that one of the difficulties of
predicting achievement is that the assumption that "...;the,
individual's own characteristics are entirely responsiblg
for his success or failure and that the person who has the
right attitudes will inevitably succeed.” This idealistic
viewpoint hardly seems tenable in our type of society vhere
unplanned events are likely to influence a personts entire
career. The extent to which such factors influence achieve-
ment has not been determined, but it is reasonable to
hypothesize that their effort is considerable.

6. A study employing the lMetropolitan Achievement Test
as the achievement measure and an intelligence test other than
the Kuhlmann-Anderson Test as the capacity measure, using the
same technique as the one used in this study.

7« A study employing the Kuhlmaxm—-Andérson Intelligence
Test as the capacity measure and an achievexﬁént test other

than the Metropolitan Achievement Test, using the same
technique as the one used in this study.

5 1945 R+ M W. Travers, School and Society, 70:293







Durost-Walker Correlation Chart

1. Enter the appropriate information in the spaces provided in the
upper right-hand corner of the chart, above the heavy black line.
Determine the width of the intervals which are to be used in grouping
the X and Y scores, and record these values after “ix”” and “iy”” respec-

tively After “X,” and “Y,”" write the midpoints of the lowest intervals
of the X and Y distributions.
2. In the uppermost row, marked “X*,” enter the upper and lower
limits of the successive intervals of the distribution of the X scores,
starting with the lowest interval at the left-hand corner
m the column at the left-hand side of the chart enter the limits of the
mtervals of the Y distribution, starting with the lowest interval i the

(Step 1)

Similarly,

box immediately 2bove the one marked “Y (Step 2)
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Fic. I. Correlation Chart, showing operations complete through Step 3.
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_ it N

Directions for Use 3

3. Record a small tally mark m the appropriate cell in the scatter
diagram for each pair of scores. After the tabulating 1s complete, the
computer may, if he desires, place a numeral in each cell to indicate the

Some computers find 1t easier

to work from these numerals than directly from the tallies. These
numerals should be encircled so as to be readily distinguishable from
other numbers which will be entered m the cells. This step has not
been shown in the illustrations in order to avoid overcrowding the
diagrams.

Add the tally marks or numerals in each row, and record their sums
in the column headed “Fy.” Add the tallies or numerals in each
column, and record their sums in the “Fy” row (Step 3)

4. Cumulate the values in the “Fy” column from top to bottom, and
record the cumulated values m the “C; to N” column, entering the
first value one box below the highest mterval in which any tallies
occur, as shown 1 Figure I. Continue the cumulation to the bottom
of the column, even though there be several intervals in which no fre-
quencies occur. The final value, recorded in the box immediately
above “N,” equals the number of cases. Then, in the “C; to ZY”
column, cumulate the values in the “C; to N column, again starting
one box below the highest one m which there 1s any entry in the
“C; to N” column, as m Figure I. Continue the cumulation to the end
of the column. The final entry m this column1sZY  Find the sum of
the values i this column and record 1t as Sy. (Step 4)

Similarly, cumulate the values in the “Fy” row, from right to left,
entering these values in the “C; to N’ row, the last value again equal-
mg N Re-cumulate in the “C; to ZX” row, 1 each case starting one
box to the left of the highest interval in which any entry occurs in the
previous row, as shown in Figure I. Continue the cumulation to the
end of the row, even if there be several intervals in which no frequencies
occur The final value in the “C, to ZX” row is ZX, and the sum of
the values in this row 1s recorded as Sx. (Step 4)

5. Add'the tally marks in the cells along the central diagonal,lower left
toupper right, and record their sum in the “0” cell of the “Y-X" column.
Add the tallies in each diagonal above the central one, find the corre-
sponding Y-X value at the left of the scatter diagram, and record their
sums in the “Fy.x)” column. Similarly add the tallies in each diagonal
below the central one, find the corresponding Y-X value at the right of
the scatter diagram, and record the sums in the “Fy.x.,” column. The
sum of the entries in the “Fy.x” columns, including the entry in the “0”
cell, must equal N Cumulate and re-cumulate the values in the “Fy.x"
columns, recording the cumulated values in the “Cy4)” and “Cy4,” and
“Cy~y” and “Cy-,” columns, proceeding as in the previous cumulations
and recording the values as shown m Figure . Note The entry in the
“Sy.x”’ box is the sum of the values in the “Cy,” column, exclusive of
the entry in the lowest, or “ZY-X,” box.

In the spaces immediately below, fill in the indicated values, solving
for 2(Y-X) and Syx. (Step 5)

number of tallies there; e.g., ']lm ;

6. To obtain 1st ZXY, cumulate the tallies within each column in
the scatter diagram, as shown in Figure II, always starting one box
below the highest one in which any tallies appear, and recording the
cumulated values in red or some other distinctive color, in the lower

3
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Correlation Chart, showing operations complete through Step 9, and completed Work Sheet.

Fic. II.



Darections for Use 5

right-hand corner of each cell. (These values are shown in heavy
black type in Figure II.) Contmue the cumulation to the bottom of
the column, even if no tallies occur in the few lowest cells.

When the cumulation in any column has been completed, the final
value should equal the entry for that column which appears in the
“Fx” row, unless tallies occur in the lowest or “0” interval; in this case
the final cumulated value plus the number of tallies i the lowest
interval should equal the “Fx” entry.!

Next, find the sum of the cumulated values (red figures) for each
column and enter in the “ZxY” row. Asacheck add the numbers i this
row and verify its agreement with ZY previously found. Multiply
each of the values in this row by the corresponding “X” value which is
printed mn the bottom row of the scatter diagram, and enter these
products in the “XZ.Y” row. The sum of the values in this row is
1st ZXY (Step6) Record this value in the upper right-hand corner
of the chart.

7 In the other spaces at the upper right of the chart, record the
approprnate values, 2Y, X, Sy, Sg, etc. If the difference between Y
and ZX equals the already obtamed Z(Y-X), place a check mark i the
box to the right of the space provided for this value. (Step 7)

If they do not agree, an error has been made in at least one of the
preceding steps, and this error must be found and corrected before
proceeding.

Perform the other operations indicated until 2nd 2XY is obtained.
This value must check with 1st ZXY

8. Fold over the left-hand edge of the chart so that the section
marked “Work Sheet” 1s visible. (See Figure II.) Enter in the first
column the proper values, transferring them from the front of the
chart. If a calculating machme such as the Monroe or Marchant is
being used, set the reciprocal of N in the keyboard, and most of the
values in the second column can be readily obtained by multiplication;
the others may be read from a table of squares.

The remaining operations necessary for arriving at are clearly
indicated. Two independent derivations of the coefficient are possible,
thus furnishing a valuable check even to the final computation. The
values obtained may, if desired, be transferred to the front page of the
chart, to the spaces provided. (Step 8)

9. Mx, My, ox, and oy should be computed as indicated in the upper
right-hand corner of the chart, and the values recorded in the appro-
priate places. (Step 9)

10. If the Correlation Ratio is desired, 1t may be obtained i the
following manner:

To obtain nyx, square each of the values in the “Z<Y” row and divide
by the corresponding value which appears 1n the “Fx”’ row in the same
column 1i.e., the sum of the tallies in the column. Enter the results

ExY)*

S‘r’}

in the N. Tow. Find the sum of these values and record in the
X

box immediately to the right of “A T ” Transfer this value to the back
of the chart, and perform the other operations indicated to obtain 7yx.

1 It will readily be seen that if no frequencies occur in the few lowest intervals, a shorter cumu-
lating method, yielding identical results, may be employed. Instead of repeating the highest
cumulated value in each of the vacant cells, muleiply it by the “Y” value which appears at the
left of the scatter diagram in the same row, and record the product in the box immediately below
the one in which this highest cumulated value first appears. This is the method which has
been employed in the accompanying figures.

— - | — — = - [ . - - o —

6 Durost-Walker Correlation Chart

In order to find 7xy, 1t 1s necessary to make an additional cumulation
of the tallies in each row in the scatter diagram similar to the one al-
ready made for each column. Cumulate from right to left, as shown
in Figure III, and record the sums for each row in the proper box in the
“ZyX” column. Square each of the entries in this column, and divide
by the corresponding entry in the “Fy” column, recording the results in

(Z+X)*

the N column. Find the sum of these values and record im-
Y

mediately above “B T ” Transfer this value to the Work Sheet, and
solve as indicated for nxy. (Step 10)
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Fic. ITI. Correlation Chart, showing operations complete through Step 10.
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Associate Professor of Education
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DIRECTIONS FOR USE

The Durost-Walker Correlation Chart is designed to
facilitate the computation of a Pearson product-moment
coefficient of correlation. It embodies the following ad-
vantages:

1. It can be used either for hand or for machine compu-

tation.

2. Checks on the arithmetical processes involved occur at
frequent intervals in the course of the computation,
thereby making possible the rapid detection of errors.

3. Two independent derivations of the coefficient are
possible, thus furnishing a valuable check even to the
final computation.

4. The correlation ratios may be obtained with little addi-
tional work beyond that involved in the calculation of
the coefficient.

5. The operations are indicated both in standard statistical
notation and in a simplified alphabetical notation, so
that the chart may be used by individuals who have had
no training in statistics.

Published by World Book Company, Yonkers-on-Hudson, New York, and Chicaga, Illinois
Copyright 1938 by World Book Company. Copyright in Great Britain, Al rights reserved

PRINTED IN U.5.A.



70

y

6.

7

1Q.

ll.

~ Fraﬁzen, Raymond, Y“The Accomollshment Quotient," Teachers

BxBLIogRAmi

Allen, Margaret, The Preparation of New Englmd Norms for
the 1947 Revision of the Metropolitan Achievement
Tests and Their Evaluation, Unpubllshed Ed. I
Thesis, Bostonm Un:.versmy, 1949.

Allen, M:lered, YRelationship Between Indices of
Intelligence Teste for Grade I and the Same Tests
for Grade IV%, Journal of Lducatn.onal Psychologsy
(April, 1945), "36:265. ! v

Chapman, J. Crosby, "The Unreliability of the Difference
Between Intelligence and Educational Ratings,"
Journal of Fducational Psychology (Februarny, 1923),

14:103-8.

Durost, Walter N. and Helen M. Walker, Duros t-Walker
Dorrelat:.on Chart, World Bcok Company, Yonkers-On-—
Hudson, 1937.

College Record (Wovember, 3_920), 23 432«40‘

Gr*eene, Harry A., Albert Jorgensen and Js. Raymand
Gerberich, Measurement and Evaluatien in the
ulementary School, Longmans, Green and Company,
New York, 1942. R

3

Guiiford, J. P., Fundamental Statistlcs in Psychology and
' Education, McGraw-Hill Book Company, New York,
1942.

Hildreth, Gertrude, Mapual for Interpretlng;, World Book
Company, Yonlrers~0n-Hudson, 1948,

Kuhlmann, F. and Rose G. Anderson, Kuhlmann-Anderson
Intell.lo-ence Tests, Educat:t.onal Test Bureau,
Minneapolis, 1942.

Kvaraceus, William C., "Educatlonal Measurements-
Educational Psychology - 124" Unpubllshed Boston
Un:.vers:Lty Bulletin. ,

Lennon, R. T., "The Relation Between Intelligence and
Achievement Test Results for a Group of Communities!,
Journal of Educational Psychology (May,1950), 41:308-




14.

15.
18.
17,
18,
19.

20.

2l.

22.

McCrory, John, "The Reliability of the Accomplishment
Quotient!, Journal of Educational Resgearch
@anvary, 1932), 25:27-39.

Marzolf, Stanley S., Third Mental Measurements Yearbook,
Oscar K. Buros, Editor, Rutgers University Press,
1949. ‘ :

Maxin, D. L., Study of the Relation Between the
- Achievement and Some Personality Factors,
Unpublished Ed. M. Thesis, Bosten University,
-1248. :

Monroe, N. §. and B. R. Buckingham, Illinois Examinations
Teachers Handbook, Bureau of HEducational Research,
University of Illinois, Urbana, 1920.

Otis, Arthur S., Normal Percentile Chart-Mapual of
Directions, World Book Company, Yonkers-On-Hudson,
1938. : ,

Otis, Arthur S. and Walter N. Durost, "Statistical
Methods Applied to Test Scores," Test liethod Help,
Number 4, Dept. of Research and Test Service of
World Book Company, Yonkers-On-Hudson, 1938.

Pintner, Rudolph, Intelligence Testing-llethods and
Results, Henry Holt and Company, New York, 1931.

Pintner, Rudolph and H. A. Marshall, "A Combined lMental~
' Educational Survey,Y Journal of Educational
Psychology, (January, 1921), 12:32-43.

Prescott, George A., The Development of an Improved Method
of Making Capacity-Achievement Comparisons,
Unpublished Doctor's Dissertation, Boston
University, 1950.

Toops, H. A. and R. Pintner, "Mentality and Schoaol
Progress,! Journal of Educational Psychology
(1919), 10:253-262.

Toops, Herbert A. and P. M. Symonds, "what Shall We Expect
of the AQY Journal of FEducational Psychology,
13:513-28.




23. Torgerson, T. L., "The Efficiency Quotient as a Measure

of Achievement," Journal of Educational Research

24. Travers, R. M., "The Prediction of Achievement," )
&November, 1949), School and Society, 70:293-4."°




