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CHAPI'ER I 

Statement 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 the 

child according 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 are working significantly above 

their ability and the number who are working significantly 

below their ability. Using the Kuhlmann-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 a 

regression technique to determine which children were 

working up to, above and below capacity. 

Source 

Every· year in this .city the third grade is given the 

Kuhlmann-Anderson Intelligence and the Metropolitan 

l\chievement Tests. Naturally the teachers of the second, 

fourth and fifth grades were anxious to find out whether 

or not their pupils were .,,.,or king up to ability and whether 

or not they were expecting too much of them. The helping 

1 



class teacher was also anxious t.o obtain this information 

because she not only works with the mentally retarded 

children,. but she is supposed to assist children in the 

regular grades who are not achieving "up to gradett and 

primarily those pupils "who are not working up to their 

abili tyn. 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 which pupils in their 

classes are not working up to their ability, 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 

is working is justified. 
l 

According to Hildreth, some of' the uses to Which 

the teacher may put the results of the Metropolitan 

Achievement. T·est are as :follows: 

"1. To determine the achievement. level of each 
pupil in each subjeet with relation to age 
and ability,. with equal emphasis on the 
gifted as 'vVell 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, Metropolit.an Achievement Tests, 
Manual for Intezrpretioo, World Book Company, Yonkers-On­
Hudson, New York, 1948,_ p. 2 .. 

2 
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3. To obtain a picture of the nature and 
range of individual differences within 
the group. 

4. To group pupils within the class for 
instruction .. 

5. To diagnose an individual pupil's 
dif':ficulties in learning. 

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

?. To provide a basis :for counseling with 
pa.J.~ents regarding a pupil's achievement .. " 

This study, since it intends to point up these very 

things, will atte..in these objectives, providing they can he 

attained, in relation to the ability of the pupil. 

Scope of the Study 

This study includes one hundred and eighty-eight 

children o:f grades two through five in an X school in Newtono 

The means and standard deviations of the c.hildren' s ages f'or 

each grade are given below: 

Table 1. Means and Standard Deviations o:f Ages o:f Children 
Included in this Study f'or Grades II through V 

Grade Mean. Standard Deviation 

II 7-7 4 months 
III 8-4 4 months 
rv 9-9 4 months 
v 10-10 2 months 

3 



This schoo-l is an atypical school of Newton in that 

children 'tvho are mentally retarded, physic~lly handicapped 

or emotionally disturbed come from ather sec-tions of the city. 

In order to get a true picture of the school itself, all 

out-of-district children were excluded from the study. 

Because o.f absence at the time. of t-esting, t.'IJ.ere were 

necessarily a few in-district child~en excluded, too. 

There was one first grade child, eight third grade, five 

fourth grade and one fifth grade child excluded from the 

study. Therefore the actual number of children included in 

the study were f'if'ty-three or ninety-six per cent of t.he 

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 nu~ety-seven per 

cent of fifth grade children.. This is a high percentage and 

a representative sample of the pupils of the school. 

1 
Capacity.--

Definition of Terms 

tt.By 1 capacity to achieve" is meant the potential. 
abil.ity to perform successful.ly in school subjects. 
It is ordinar.iJ.y determined by onets score on an 
intelligence measure. It is a predictive measure in 
the sense that it measures the ability of a pupil to 
profit fram instruction." 

1. George A. Pl~escott, The Deve.loP£nent of An Iraproved 
Method of :Making Capacity-Achievement. Comparisons, 
Unpublished Doetorts Dissertation, Boston University, 1950, 
p. 4. 



~ 
Achievement.--

"The term • actual achievement t refers to the. 
amount and quality of schoo~ work in specific subject. 
matter areas that. has been learned by the pupi~ as 
measured by a standardized achievement test. tt 

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

is one whose regressed difference between his converted 

Metropolitan Achievement Test score and Kuhlmann-Anderson 

score fa~ls within :!: one standard error of estimate. A high 

achiever is one ~mose regressed difference between his 

converted Metropolitan Achievement Test seore and his 

Kuhlmann-Anderson score is greater than -J- one standard error 

of estimate • A ~0\'11' achiever is one v.rhos e regressed difference 

between his converted Metropo~itan Achievement Test score and 

his Kuhlma.nn-Anderson score is lower than - one standard error 

of estimate. 

summa;rx: 

This study is a survey of an X schoo~ 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 understanding th~ir pupils and the 

children who need extra help. 

1. lbj.d P• 5o 



CHAPTER II 

Review of Research 

Although there have been many different methods of 

comparing ability and achievement, the Wl"'i ter \till . dwell. on 

onl.y tv1o methods,. namely the Accomplishment Quotient and 
1 

Dr. Prescott's Regression Technique. 

AQ Technique 

The first article mention!Qg the achievement quotient 
2 

was the one by Monroe and Buckingham in the Illinois 

Examination which measured both int.ell.igence and achievement, 
. 3 

using group tests. Franzen. elaborated on its use the same 

year, call.:i.ng it the accomplishment qt+otient. He used the 

Stanford Revision Individual Test. 

Definition of' AQ. -- Even though it. is sometimes called . 

the achievement quotJ:ent 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 Examinati~ 
Teacher 1 s Randboo.k, University of' Illinois, Bureau of 
Educational Research (July, 1920) • Urbana 

3. Raymond Et>anzen, "The Accomplishment Quotient", 
Teachers College Record, (November, 1920),. 21:432-40. 

6 
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~ 1 

AQ = ~ CA EA = MK ::: M'A IQ / 

CA 

where 0 AQ =- Accomplishment or Achievement Quotient 
EQ:: Educa ti_ona.l Quotient 
IQ :: Intelligence Quot.ient. 
EA ., Eduaa tiona.l Age 
CA =- Chronological. Age 
MA:: Mental Age 

1 
Monroe and Buckingham call.. the relationship between 

achievement and ability the achie.vement. , quot.:i..ent. and 

consider it tt ••• ~as a measuring device for· combining 

in an effective way the results of educational and mental 

tests into a measure of' educati.onaJ. achievement relativ·e to 
2 

the pupil t s capacity to prog;roess. n They also consider it 

a tt ....... simple method a:f comparing a pupil t s achievement. age 

with his mental age {learning capacit.y)tt. They go on to 
a 

say that an AQ o:f 1.00 means: tt ..... that the pupil has 

achieved exactly as v1ell. as the average o:f the pupils of 
4 

his mental age". They further state that. 

l. Herbert. A. Toops and P. M .. Symonds, "Wnat Shall We 
Expect a:f the AQ?'* Journal of Educational Psychology, 13:514 .. 

2. o~. cit. p. 31. 

3. Ibid p. 11. 

4. Ibid p. 38. 
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n •••• if a pupi~' s achievement is 0.75, we have 
evidence that ha has achieved only ?5 per cent as 
much as the average o.f t he pupils of his menta~ 
age. • •• ~If the pupi~1 s achievement quotient. is 130, 
it means that he has achieved 30 per eent. more than 
the average of' the pupils of his mental age. tt 

l 
Franzen considers. the AQ as the u •••• degree t.o which 

a pupil's actual progress has attained to his potential. 

progress by the best possible measures of bothtt. He feels 

that an AQ less. than 1 .. 00 means that the pupil is doing wor-k 

less than normal. for his mental.ity and that an AQ of more 
2 

than 1 .. 00 is impossible. 

n0ne 1 s difference when EQ is subt.racted from· 
IQ are al.vvays positive when they are large enough 
to be significant and small enough to s.eem sptl't!'ious 
when they are negative. • • • It is safe,. therefore, 
for practical use to, assum.e that t.he optimum 

·accomplishment. is. 1..00. tt· 

Advantage of the A~.-- In reviewing the research, the 

writer could find almost no advantages of the AQ; however, 

one was mentioned by Toops and Symond~ who said, tt ...... the 

greatest value of the AQ is in getting teacher and pupil 

interested in progress .. tt 

1. Raymond Franzen, Op. Cit.., p. 43.6. 

2. Op. Cit~, P• 437~ 

3 .. Qp. Cit.,. p. · 522 

8 



Disadvantages of the AQ. -- There are many disadvantages 

of the AQ,. foremost among Vlhie:h is the fact that both the 
l 

EQ, and IQ are not wholly reliable... Therefore, nit is 

statistically sound that a quotient vlill tend ta be more 

unreliable than either of the twa t.ests from which it is. 
2 

derived.rr McCrory goes on to say 

"Three factors seem to have de.eided influence 
on the reliability of the accomplishment quotient: 
the reliability of' the intelligence test, the 
reliability of the. acb.ievement test., and the 
correlation between_ the. intelligence and achievement. 
tests. These three factors appear t.o affect the 
reliability of the. accomplishment quotient in the 
:following manner: increasing the reliability of' the 
intelligence t.est increases the reliability of the 
accomplishment. quotient; increasing the reliabUit.y 
of the achievement test increases the reliability 
of the accomplishment qu.ot.ient.; decreasing the 
correlation between the intelligence and achievement 
test ine.reases the reliability of 'the. accomplis.hrnent. 
quotient. The converse of these latter s.tatements 
also holds.. With intelligence and achievement tests 
of high reliabilit..y,. the c..orrelation between 
intelligence and achievement tests is of minor 
concern." 

a 
Acc.ording to Pintner: 

"Tlrre is much doubt as t..o the v.a.J.ue of' the:. AQ 
for sc.hoal purposes .. ·rt is a. derived score dependi.ng 
upon at. least two standardizations, one o:f' a mental. 
test and the ot.he.r of an aducati-onal. test.. Unless 

1. John McCrory, ttThe Reliability of the Accomplishment. 
Quotientn, Journal of Educational Research, (January, 1932) 
25:29 

2. }:bid_., p. 29. 

3. •. Rudolph Pintner, Intelligence Test~...;J.I.[ethods and 
Results, Henry Halt arid Comtany,New York, C33i, pp. 122•12-3. 

9 



these two standardiza~ions are comparable, i. e., 
based upon the same: kind of sampling,. vre have no · 
means of knowing how to interpret the AQ,. derived 
f'rom the IQ and EQ of our two standardizations. 
The best results v'Eit.h the AQ te~hnique would be 
obtained by the us.e of educational and intelligence 
tests standardized on the same populati_ons. n 

1 
Pintner went. on to say tbat. Popenoe tried to measure 

the reliability of the. AQ by giving two repetitions of the 

intelligence and educa ti anal tests , caleula ting t.wo AQ' s 

for each child. The resulting c-orrelation was 0.,28. 
2 

Again, Chapman cJaims tbat a weakness of the AQ is 

its low reliability which results from the fact that a ratio 

bet\veen 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· 

measures. 

The AQ assumes that the growth line is a straight one, 
3 

whereas it actually is not.. Prescott. says, nWhen age norms 

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

1. Ibid p. 124. 

2 .. J. Crosby_ Chapman, ttThe Unreliability of the Di.P.P•::.-n.::~'l"\,.,.d, 
Between Intelligence and Educational Ratings", Journal of 
Educati_onal Psychology, (February, 1923), 14:103-8. 

3. 9~. Cit., p .. 44. 

10 



curve, which eventually becomes a straight line parallel 

- with the base line .. " In other words, the rate o:f mental 

growth varies just as physical gro'llrt.h does. At some ages, 

pupils grow rapidly and at others, slowly. 
l 

Children o:f high IQts do not attain as high EA's as 

MA' s, and so,, there :fore, do not achieve an AQ o:f l. 00 

because they are generally found in a grade or grades below 
2 

their intellectual. level.. Toops and Pintner agree with 

this and say: 

" •••• one 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 norma.l by being given opportunity 
to do advanced work.u 

Another reason for this is the :fact that the instructional 

levels o:f most schools are geared to the average and inferior 

pupils and the curriculum often does not have enough ceiling 

to interest and motivate superior pupils. Greene, Jorgensen 
3 

and Gerberech say, ''Therefore an AQ below 1.00 may indicate 

1. Rudolph Pintner, 0£• ~~~~' p. 122. 

2. Tdops, H. A. and R~ Pintner, ttMentality and School 
Progress"~ Journal of Educational Psychology (1919.) No. 5..-.6 
10:253-262. 

3. Harry Greene, Albert Jorgensen and J .. Raymond 
Gerberech, :tfeasurem.ent and Evaluation in the Elementary 
Schoa·l, LongT11a:n, Green and Company, New York, 1942, p. 241. 

II. 



poor effort, a high I·~, or both, and AQ of more than ~ .. 00) 

e may indicate unusual effort,. or low IQ, or both." 

To go back to the fact that superior children are 

generally not. placed at their proper mental. level, the 

point is that naturally their FA vvould be lower than ]:to\ 

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 lifA of twelve plslced in a sixth grade would 

have greater opportuni t.y to be exposed to more educational 

experiences than a child with the same ~m., 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 

menta~ age. 
1. 

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

correlation between tests of intelligence and achievement, 

reported that Gates found correlat.ians of bet.;;v·een .47 and l65 

between group tests of general ability and composite scQres 

educational achievement tests in the elementary grades. P 

compiled correlations of intelligence and achievement as ~~~*~ 

· ed by fourteen authors found a range of r from .28 to .60 with 

a mean r 6f .. 46 ... Hartson and Sprow, who studied the Otis, 
! 

Terman, Hen;nan-Nelson national, Kuhlma.nn-Anderson and Ohio 

1. VTilliam. c. Kvaraceus, ffEducational Measurements­
Educational Psychology-124tt, Unpublished Boston University 
Bulletin •. 

12 



State University Psychological., found the correlation between 

e intelligence a.n.d scholastic achievement was about .. 40. These 

correlations have a low percentage of forecasting efficiency. 

The highest correlations found was .. 65 which shows some 

relationship but very limited us.e for prognos.tic purposes. 

The correlations below .30 show on~ s.~ht. relationship vr.ith 

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, name.ly 

Dr. Prescot..tls regression technique. 

Prescott..ts Technique 
l 

George A. Prescott. developed an improved technique of 
·, 

malting capacity-achievement comparis.ons. He used the Pintner 

General Ability· Test: Verbal Series as the capacity me.asure 

and the reading, vocabulary, arithmetic fundamentals, 

arithmetic problems, language usage and spelling tests of the 

Metropolitan Achievement Battery as the achievement measures. 

He did this for four grades, 4.5 to 8 .. 5. 

1. -~~~ PP• 55-56. 

13 



Guides used in developing the method.-- The £allowing 
l 

guides were used by Prescott for the develapm.ent. of such a 

taC!hnique. 

n1. Comparison. of capacity an.d achievement should 
be restricted to specific areas of achievement, where, 
at least a reasonable amount a£ continuity of' 
ins.truction. exists from one level (age or grade) 
to another. A composite achievement measure, t.ha.t. 
is., an achievement score obtained by total.ing or 
averaging achie.vemeo. t scores from a number a£ 
achievement tests, is meaningless under most 
circumstanc.es. 
2. The system of comparison must t.ake: 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. .. 
;r:- The derived score units must be equa.J.ly variable 
from age (or grade) level to age (or grade) level.. 
5. ~ The derived test score units must be eqt!el...ly 
variable from the cap;Lcity 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. 
7. Extrapolated values should he avoided. 
8.. The system. should make allowances for the 
exposure differential. 
9. Allovvance mus.t be made for differences in 
community level o:f achievement due to the operation 
of specific factors, such as curriculum di.:ff'erences, 
differences in methods, differences in length of' 
school year, and differences :in promotion policies .. 
10 .. ' Allowance must be made for the regression effect 
of' S. first s.core upon a second due to t.b.e imperfect 
correlation between the. two measures." 

J... _!bid, pp. 51-52. 

l4 
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1 
Prescott t s Het.hod. -- Prescott. describes his improved 

method of making capacity-achievement comparison as follows.: 

11After capacity and achievement tests to be 
employed have been selected and a decision. has been 
made reg~ding the population on vhich the norms shall. 
be based, two major steps remain. The f'irst step 
involves the setting U"f> of comparable test score units 
for the c.apacit.y measure and the several achievement. 
measures; the second is concer-.ned with the method of' 
comparing one's actual achievement. with his expected 
achievement. 

To set. up com._-oarable 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 s tand.ard 
devia t.ions of scores is detem.ined for each of the 
measures separately. The deveJ.opment.a.l 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 deter.mined by divid~ 
an arbitrarily establ.is.hed standard deviation of l5 
by the standard deviation of the test scores at each 
level. The deviation of any score from the norm 
mult.iplie.d by this ratio added to, or subtracted 
:from, 100 results in a new deviation-type score that 
is constant regardless of grade or age. This. pro.cedure 
is applied independently to the capacity measure and 
the several achievement measures, thereby canceling 
out. differences ~ the shapes of the developmental 
lines for the·means·. Thus it is possible too make 
direct comparisons of the capacity and achievement. 
measures. 

Expected achievement scores are obtained by 
COI:Il"puting 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 pupilt s actual achievement 
in each o:f several. subject matter areas and the 
achievement that can be expected of him in light of 
his capacity to achieve • 11 



i 
.i 

Validity of met.b.od.-- The validity of this new method 
. . -. ~ 

has not been determined. The author says.: ttfinal 

validation mus.t.· al-ways be in terms of' how it actually 

works; hence, validation must a:~.~vait its application to a 

number of communities a:nd at several grade 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, 

n. • • • This criterion is not met adequately. 
The norms which serve as the basis for the comparisons 
involved in this approach are truly national norms, 
representative o:f' 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." 

l6 
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CHA.PT'ER III 

PRocedure 

Time of Testing 

The Kuhlmann-Anderson Intelligence Tests and· the 

Metropolitan Achievement Test, Elementary Battery were 

given to Grade III between t.he sixteenth of November and 

the fifteenth of December af 1950. During the week of 

April twenty-third of 1.951, the same intelligence test 

suitable to gr:-ade 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 intelligence tests at approximately the. same time, 
1 

Mildred Allen says:: 

11The 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, si1'1.ce 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 verbal nature has 
greater validity for predict~ successful achievement 

1. Mildred Allen, "Relat.ionship Between Indiees of 
Intelligence Derived from the Kuhlmann-Anderson Intelligence 
Tests for Grade I and the Same Tests for Grade IV", Jou.r.na.l 
of Educational Psychology, (April, 1945) 36:255. 
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in the tool subjects when administered at 
approximately the same time as an achievement 
test. Such a combination or testing is also 
significant in determining whether pupils are 
working up to their ability. n 

Metropolitan Achievement Test 
1 

According to Prescott, 

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

Standardization.-- In view of this, the Metropolitan 
2 

Achievement Tests were used because of the fact that they 

were standardized on a more representative population than 

the majority or tests. More than 500,000 tests were given 

and of this number, the norms were based on a 25 per cent 

random sample from each classroom tested. Another good 

feature of this test is that in the event that anyone is 

doubtful as to the userulness of national norms, the World 
3 

has put out tables of New England norms. 

1. Op. cit., p. 40. 

2. dertrude Hildreth, Manual ror Interpreting, World 
Book Comp~y, Yonkers-on-HUdson, 1948,_p. 9· 
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Reliability.-- A table shO\\'ing the reliability 

coefficient based on raw scores for the batteries suitable 

to Grades II, III and V is shovm below. This information 

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

it is not sho~~ 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 Test!, Form R~ Batteries Prllilary II, Elementary 
and Intermediate 

Battery Grade N Test Reliability 
Coefficient 

Primary II 2 363 Reading .951. 
Word Meaning .947 
Ari th.Fund. .970 
Ari th .Prob • .852 
Spelling .936 

Elementary 3 374 Reading .959 
Vocabulary .927 
Arith.Fund. .946 
Arith.Prob. .871 
Language Usage .924 
Spelling .934 

Intermediate 5 350 Reading .954 
Vocabulary .926 
Arith.Fund. .914 
Arith.Prob. .879 
English .904 
Spelling .933 

1.. Gertrude Hildreth, Adapted form Table 2, Op. Cit .• , 
p.;. ,9. 
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·Kuhlmann-Anders on Test 

The Kuhlmann-Anderson Intelligence Test was ·chosen as 

the measure of capacity. There are thirty-nine t.ests in the 

scale arranged in. order of difficulty which may be used for 
1 

either individual or group testing. The foll.owing chart 

shows the batteries. :for g~oup testing: 

1 
Table 3. Ba-tteries Used for Group Testing 

School Grade 

I (First Samester) 
I (Second Semester) 

II 
III 

IV 
v 

VI 
VII-VII 
IX-:xn 

Tests 

1 t.o 1.0 
4 to 13 
8 t.o 17 

12 to 21 
15. t.o 24 
19 to 28 
22 to 31 
25 to 34 
30 to 39 

Age Where Tests 
Fit. Best 

6-0 
6-6 
?;.Q 
8-6 
9--6 

l0-6 
ll-6 
13-0 
15-6 

In determining the battery to be used, one chooses the. 

test, sui-table to the e::h."})ected mental level of the group. 

If nothing is definite]¥ kno"WID. about the mental level, it is 

assumed that the probable mental.. level. is the same as the 

average chronological age af the group. 

l. F. Kuhlm.a:nn and .Rose Anderson" KuhJ.rna.nn-Anderson 
Intelligence Tests, Instruc-tion Manual, Educational Test. 
Bureau, Minneapolis, 1942, p. 2.. 
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2 
There are_ t.wo batteries of te.sts for the first grade 

because of the different. minimum admiss1on ages. 'Vlb.en t.he 

minimum is five and a half' years,. the average age far the 

grade is about six, vmile, when the mimimum admission age is 

si:x:1 the average age for the grade is six and a half. These 

t.wo tests contain twelve subtests,. with tv:o of them used ~or 
2 

practice and not. co;unted in t.he scoring. The authors say, 

ttAt _best, the results he.re. must not be expe<;'~ed tn be as 

reliable as in higher grades. In the first g:r?8.de a larger 

number of unmerited low scores \'.rill oceur, except unde·r ideal. 

conditions.u 

Standardization.- The average age. was determined at 

which one t.rial and no mor-e;. t.wo tr:ials ani no more, etc. \vere 

passed. OVer thirty thousand we,re examined with the tests. 
3. 

According t.o. Marzolf, 

"Standardizati.on groups.. have been selected :from 
supposedly repr.e.senta..t.1ve co-mm'l.ll"Uties of th.e North 
Carolina and Middle Atlantic States. Repeated 
revisions and the use of over five thousand subjects 
for the final revision have produced mental age norms 
which are doubtless quite d~pendable.u · 

Validity.-- The authors have the:ir O'WO. idea of 

determining validity of their tast. They do not hold with the 

e l.~ ~-, p. l.. 
2. Ibid., p.l.. 
3 .. Stanley s. Marzolf,. Third Mental Measurements 

Yearbook,. Oscar K .. Buros,. Ed.~ Rutgers University Press,. 
~949, p. 2.36. 
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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 increase in score 
through successive years. This trait has been called 
the discriminative capacity of the tests, or the 
ability to make fine discrimination between small 
increments in mental development. The age norm table 
gives 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.tt 

2 
The authors say that if a test is used at an age level 

where pupils 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. Every effort has been made to avoid this. 
3 

Reliability.-- Authors have attempted to make the tests 

reliable by adjusting the difficulty of the testa 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 • cit • I p • 10 

3· Ibid., p. 10 
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progressively difficult and each battery of tests presents 

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

any other battery at the age at which i:t is used. Mar~olf 

says;. 

uThese tests are probably much better than the 
authors' reasoning about validity and reliability 
would lead one to expect. They will continue to b.e 
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 

~.-..:..After both the Metropolitan 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 gr'ade were found us :i:n.g the f'ollow·ing formul.a: 

M: m~ 
where M is the guessed mean 

C is the correction 

The formula used for the correction for grouped data is 

t.he fallowing: 

l. Stanley s. Marzolf, Op. Cit., p. 237. 

2. J. P. Guilford, Fundamental Stat.istics in Psychology 
and Education, McGraw-Hill Book Company, New York, -1942, 
pp. 31 and 33. 
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C=i l~§x') 
~1ere i=size of the class int~rval 

x'= deviation of a class interval from 
the guessed mean in ~e:rms of "i't as the 
unit_ 

f == frequency within a C:f.ass interval 
sum of 

N-:= total nuinber of meas ~rements 

~dard Deviation.-- The standard deviation had to be 

found in order to find the standard erro ~<> of estimate which 

is t-o be the criterion for di.scovering w [lich children were 

working up to, below or above ability. ~"herefore,. the next 

step v.~a.s to find the standard deviation F-or each subtest of 

the Metropolitan Achievement Test and fo.t> the Kuhlmann­

Anderson Mental Units for each grade, us f.Dg the fo11o'llving 
1 

formula for group data : 

r .:: . ,r;_-fx '2 c2-
l J ~ ~T 

Where i-== size of class interv~l 
x'= deviation from the f5! ~sed mean 

in terms of the clas ~ interval as the 
temporary unit 

c '::::.correction in the gu~ssed mean, also 
in terms of the clas ~ interval as a 
unit 

1. J. P. Guilford, Op. Cit., P• 33. 
' 

2. J. P. Guilford, Op. Cit., p .. 34. 
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Otis Normal Percentile Charts .. - The otis Normal. 

Percentile Charts are specially constructed charta, seventeen 

by eleven inches of cross-section paper marked off on a 

percentile scale ranging from o.~ to 99.9. On the horizontal. 

line, these units get larger as they go away from the 50th 

\percentile toward the 99~9 percentile and toward the O~l 

\percentile, whereas on the vertical. line. the units are equal,. 

with a darker l.ine at every fifth int,erval .. 

At the top of the chart, there are sections fCI~r recording 

such pertinent information as t..he grade, number of' cases, 

name of test, form, date, er..amin er, maker of the graphs, 

school and city. At the left of the chart, there are columns 

for recording information necessary for plott~ the charts, 

namely, score intervals 2 frequencies, subtotals and per cents 

for each of two variables, with a space at the bottom for the 

median of each variable. At the bottom o:f the charts, there 

is a standard deviation scale from -3 to+3, with tenths of 

a sigma marked. 

The Otis Nor.mal. Percentile Charts ·were used to convert 

the Metropolitan Achievement Test scores to Kuhlmann-Anderson 

scores. Another expression for converting scores is finding 
l 

the correspondence between scores. Otis and Durost say: 

l. Arthur S. Otis and Walter U. Durost, ttstatistical 
Methods Applied to Test Scorestt, Test Method Help ~Tumber Four, 
Department of Research and Test Service of' 'World Book Co., 



"If two tests have been given to t.b.e 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 t.b.e group. Thus the 
50-percentile score (med~) in one distribution 
corresponds to the 50-percentile score (median) in 
the other distribution, the 60-percentile score in 
one distribution corresponds to the 60-percentile in 
the other distribution, and so on. It vvill be seen, 
theratore, that in using the method described above, 
we are merezy 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 

Metropolitan Achievement Test Standard scores as Variable II. 

The next s.tep was to find the KuhJ.Jnann-Anderson scores 

corresponding to the Metropolitan Achievement scores. 

Taking reading. of ~rade V as an exanrple, supposing the score 

187 is at the 45-percentile, let your finger go dmvn the 45-

percentile until reaching the point where Kuhlmann-Anderson 

line crosses this percentile. Check back to tl1e score 

intervals to find what score is on this point.. Since it is 

344, then that is the corresponding or converted score for 

the Ivletropoli tan Reading score of' 1B7 for Grade V in this 

stuqy. This same procedure was followed for each score of 

each child in each subtest for his grade. An example is shovr.n 

e in Figure 1 show·ing how the Otis Normal Percentile Chart is set 

up to convert scores. Variable I is the fifth grade Kuhlmann-
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Grade or group No. of cases Measure (Examin~~RM~~rm PERE;NTILEEx~~RT Graphs by School 
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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 Kuhlmann-Anderson scores, 

the next step was to find the real difference between them, 

using the Kub.lmann-Anderson Mental Units scores as the 

anchor scores. For example, if the Kuhlmann-Anders on score 

is 321 and the converted Metropolitan standard score is 328, 

the real difference is+?, whereas if the Kuhlmann-Anderson 

score is 321 and the converted Metropolitan standard score 

is 316, the real difference is -5. 
l 

Correlation.-- Prescott says, "The efficiency of the 

predictive measure may be determined by computing the 

coefficient of correlation between the capacity and 

achievement measures.tt 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 III, 

IV and V, making twenty-three in all. The co effie ient of 

correlation was found between each Metropolitan Achievement. 

subtest of each grade and the Kuhlmann-Anderson Intelligence 
2 

Test for the corresponding grade. The Durost-Walker 

1. George A. Prescott, Op. Cit., p. 41. 

2. 1.illalter N. Durost and Helen M. Walker, Durost-Walker 
Correlation Chart, World Book Company, Yank.ers-On-Hudson,l.937. 
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Correlation Charts were used to compute these correlations, 

using the Directions for Use which come with each package of 

charts as a guide. A sample chart is shown in the appendix. 

of 'this studyo 

Regressed Difference.-- The next step was to find the 

regressed difference bet.v1een the converted Metropolitan 

Achievement subtest scores and Kuhlmann~nderson scores. 

This was done by multiplying the real difference between 

the converted Metropolitan Achievement subtest scores by the 

coefficient. of correlation between the Kuhlma.nn-Anderson 

scores and the Metropolitan Achievement subtest scores. 

An example is that in the Intennediat.e Metropolitan 

Achievement Test, Language, the real difference between 

the converted score and Kuh1mann~\nderson score is -11, 

with the coefficient of correlation between the Kuhlmann.­

Anderson scores for Grade V and the Language subtest of the 

Metropolitan Achievement. Test, Intermediate Battery, Partial 

is 0.74, the regressed difference is -8 •. The above procedure 

was fallowed for all the grades involved in this study. 
1 

Lennon says; 

urn general the greatest correlation t.ends to 
be between the reading measures and the intelligence 
measures; at the s.eventh, eighth and ninth grade 
levels, these correlations almost approach the 

1. R. T. Lennon, "The Relationship Between Intelligence 
and Achievement Tests - Results for a Group of Communities,» 
Journal of Ed ... Psychology (May, 1950), 41.:306. 
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magnitude that one would expect to find between two 
measures o:f intelligence or between "t:Wa readirig 
tests." 

In this study, the highest. co.rrela'tions we.re between 

Lcu~guage and the Intelligence Test with Read~ hav~ the 

lowest. correlation in Grade II, t.he second highest correlation 

in Grade IV and the third highest. correla:;'tt·~ in Grades III 
• '• • ,· ', ' ; ' 'I 

and v .. 

Table. 4 shovls an example. of the pra<,ledure. followed :for 

finding the regressed difference between .the converted 

Metropolitan Achi.evemen t Test standard reading scores and the 

Kuh.lmann-Anderson. Mental Units scores for Grade V. 
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Table 4. 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. Converted Converted 
Scores Met. Ach. Met. Ach. 

Rdg.Scores Rdg.Scores 
and K.A. and K.A. 

Scores Scores 

312 135 311 -1 -1 
329 150 317 -12 -8 
331 1~0 329 -2 -1 
332 1 9 3tt5 +13 +-8 
332 197 3 9 +=~ o~-11 
333 164 324 -5 
333 21 

~~ +21 +;g 
335 18~ -~o6 

337 17 337 0 0 

3E_9 159 322 -17 -11 
3 0 193 3t7 +7 t4 
340 192 347 +7 +4 
340 1~0 

~ 
-~->5 +3 

5~ 1 7 ~~ +2 
174 33 ·:a 3fr3 lz8 3R_7 -6 

§tt4 
1 3 3 1 -2 -1 
181 340 ~4 -3 

3fr5 201 350 ..-5 +-3 
3 6 221 349 +15 flO 
3fr9 184 3 2 -7 -4 
3 9 r1~ 351 t-2 +1 
350 337 -13 -8 
350 177 337 -13 -8 
351 205 351 0 0 
351 219 348 +-7 +4 
351 197 3 9 -2 -1 
354 209 352 -2 -1 

Correlation between K.A. scores and 
Met. Ach. Rd .• scores of' Grade V e .6~ 
Standard Error of' Estimate = ± 



Standard error of estimate.-w When predicting y, tha 
1. . 

following formu2a is used: 

a yx ::rrY 11. -r2 yx. 

When predict~ x the following for.mula is used: 

o- xy=r xi 1. ..;..r 2 x:y 

Since after converting the Metropolitan Achievement scores 

to Kuhlmann-And.erson. scares, the standard deviation is the 

same, the writer used the fallowing formula to find the 
·) 

standard error of estimate: 8.E .. Esto ""'Ti-r2 

The standard error of estimate vas found far each 

subtest of the Metropolitan Achievement Test. Us~ one 

s tanda.rd error of e stima t.,e as the C'ri terion, a child whose 

regressed differenc.e was greater than. plus one standard error 

of estimate was considered a high achiever, a child whose 

regressed fell bet;t,iieen !. one. s~da.rd. error of estimate v1as 

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 coWlted 

and the children t.rere identified... Copies of these findings 

were given to the principal and the teachers in the building. 

1.. J. P. Guilford, ...QI>..!...~Qi t., p. 2lfi. 
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s:ummary; 

To summarize this regression technique. for comparing 

achievement and capacity, the steps taken are shown below: 

1. Choose, give and correct achievement. and intelligence 

test. 

2. Give each child a number or letter in. order to identify 

hiLl later. 

3 .. Find the arithmetic mean and standard deviation of all 

subtests o:f achievement. 

4. Find the arithmetic mean and standard deviation o:C 

intelligence scores. 

5. Using the Otis 1-Tormal. Percentile Charts, convert. 

scores o:f achievement test scores. 

6. Find the real difference between the converted 

achievement scores and intelligence scores. 

7. Find the coefficient 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 

ditterence. 

9 .. Find the standard error of estimate of each subtest. 

of the achievement test. 
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~a .. Look over the regressed diff'e~ences in eaab. s.ubtest, 

and with t one standard error of estima~e as a criterion, 

identify those pupils who are Vlorking up to ability, those 

below abi~ity, and those above ability .. 



CHAPTER IV 

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, above 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 

deviations in each grade. Reading, Vocabulary and 

Language all had a high standard deviation, showing 

there was a greater spread of achievement in those 

areas. 
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Table 5. Statistics Used in this Study 

Variable I Variable II 

r so,. 
Test M. s.D Test M. S.D I 

II Est. 

Met. Ach. 
Form. R • 

K.-A. - Gr. II 294 9.87 (Prim. II) 

Reading 123 18.45 .36 ±.g 
Vocabulary 123 18.40 .46 t9 
Ar. Fund. 134 5.70 .52 ta 
Ar. Prob. 144 7.86 .54 ta 
Spelling 130 14.90 .38 tg 

Met. Ach. 
Form. R 

K.-A. - Gr. III 305 11.73 (Elem.) 

Reading 138 22.60 .61 ±g 
Vocabulary 140 21.70 .54 ±1o 
Ar· Fund. 137 5.31 .-55 t1o 
Ar. Prob. 151 8.55 .52 t1o 
Language 145 22.90 .65 "t9 
Spelling 141 16.74 .68 ±9 

Met. Ach. 
Form R 

K.-A. - Gr. IV 329 15.29 (Elem.) 

Reading 178 23.11 .so t9 
Vocabulary 181 27.16 .76 ±1o 
.Ax • Fund. 160 7.80 .60 't12 
.Ax. Prob. 170 11.65 .69 ±11 
Language 178 24.45 .82 ±.9 
Spelling 175 19.29 .71 'tl1 

(concluded on next page) 



Table 5. (concluded) 

Variable I Variable II 

r S.E. 
Test M. s.n Test M. S.D I E~{. II 

Met. Ach. 
Form R 

K.-A. - Gr. V 345 10.86 (Interm.ed.) 

Reading 190 22 .84 t.a 
Vocabulary 193. 20.55 .66 ±a 
Ar· Fund. 186 14.49 .44 t1o 
Ar· Prob. 185 16.35 .45 t.1o 
Language 190 23.35 .74 tq 
Spelling 184 22.80 .64 ta 

Grade II 

Table 6 shows the regressed di~~erences between the 

converted Metropolitan Achievement subtest and the Kuhl­

mann-Anderson Mental Units scores in Grade II. With the 

standard error o~ estimate ~or reading ±9, it was ~ound 

that 50 pupils or 94 per cent o~ the classes were working 

up to their ability, one or 2 per cent was working above 

ability and two or 4 per cent were working below ability. 

Going on to Vocabulary, the results o~ the regression 

technique showed that with a standard error o~ estimate o~ 

~9, 49 or 92 per cent were working up to capacity, one or 

2 per cent was working above capacity and three or 6 per 

cent were achieving below capacity. 
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The test of Arithmetic Fundamentals showed a 

standard error of estimate of t8, with 48 or 91 per cent 

working up to capacity, three or 5 per cent working below 

and two or 4 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, 

it 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 each 

child in each subtest for Grade II. It also shows whether, 

with one standard error of estimate as the criterion, the 

child is a high, average or low achiever in each subtest. 



Table 6. Regressed Differences Between Converted 
Metropolitan Achievement Subtest Standard 
Scores and Kuhlmann-Anderson Mental Units 
of 53 Pupils of Grade II in an X School in 
Newton 

Name of' Reading Vocabulary Ari th. Fund. Arith. Prob. Spelling Subtest 

S. E. + 
+9 + + + 

9 a 8 9 of' Est. - - - - -
Pupils H A L H A L H A L H A L ~ A L 

No. la +4 +5 tl -1 ~ 
2a -4 -7 -1 +1 -14 
3a +3 +4 t9 +5 t-2 
48. 1--16 -4 +3 25 3 
Sa -8 -3 -4 -4 6 
6a +3 +3 0 +2 t-1 
7a -2 tl "':"2 t-18 t-7 
Sa 0 t3 -1 -1 lt'l 
9a +1 0 +5 +4 11-1 

lOa +3 +3 +4 +5 ~ 
lla -2 -4 0 -l 0 
12a +2 0 -5 -8 ~ 
13a -2 -4 -9 -4 4 
14a tl +3 +1 0 ~ 
15a 0 -1 +1 -1 tl 
16a -3 -6 +3 -1 5 
17a -2 -2 +2 rr2 i-2 
18a -1 0 +2 -1 ~ 
19a. tl -3 -1 tl 0 
20a tl +5 +4 t2 t3 
2la -1 -1 -2 -4 t-1 
22a -1 0 -3 -3 0 
23a tl3 tl4 +21 +26 t6 
24a +2 11 -11 ~13 r-3 
25a 0 0 -1 -1 0 
26a -6 -4 -4 -5 -7 
27a +1 0 0 +1 -2 
28a. +3 t5 +3 -1 +3 
29a t2 +3 0 -1 -1 
30a -2 -5 -2 \..:. tl -3 ·' 

(concluded on next page.) 



Table 6. (concluded) 

Name o£ Reading Vocabulary Arith. Fund. Arith. Prob. Spelling Subtest 

s. E. +9 +9 +8 +8 +9 
o£ Est. - - - - -
Pupils H A L H A L H A L H A L H A L .. 

No. 3la -3 •1 -2 ~ ... r· 
32a +1 0 -t5 0 +1 
33a +3 +5 0 -1 +3 
34a +3 +6 -1 +5 +6 
35a 0 +1 -4 +-4 ~ 
36a -2 -4 -2 -3 -5 
37a +2 -22 -2 +2 -2 
38a +2 -5 -17 -4 -3 
39a +3 +3 +3 -1 tl 
40a 0 -3 -1 -1 0 
4la t4 +3 +6 +5 +2 
42a 0 0 tl -5 -2 
43a +2 +2 tl +5 +1 
44a +6 +7 +5 +1 +6 
45a -3 0 0 -3 +1 
46a +2 +2 +6 +4 0 
47a -1 tl +2 t2 +2 
48a 13 -12 -4 -6 -6 
49a t3 t5 -to +5 +6 
50 a -t2 t2 +2 -2 +1 
51 a t2 +1 -5 -7 +2 
52 a +3 tl +5 +3 +3 
53 a -2 -2 -1 -3 -6 

Totals 1 50 2 1 49 3 2 48 3 1 49 3 0 52 1 
53 53 53 53 53 



In summarizing the achievement-capacity of Grade II, 

it has been found that in Reading, one child was working 

above ability and two were below; in Vocabulary, there 

were one above and three below; in Arithmetic Fundamentals 

there were two above and three below; in Arithmetic 

Problems$ there were one above and three below 1 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 pupil was above in one 

subtest and the other pupil was above 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 in three 

subtests. Of those working below ability, there were four 

with Kuhlmann-Anderson IQ's under 100 and four with IQ 1 s 

above 100. 

Table 7 identifies the high and low achievers and_the 

areas in which they are working above or below their 

ability. 
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Table 7• High and Low Achievers of Grade II 

Subtests 

Pupil I.Q. Reading Vocab. Arith. Arith. Spelling 
Fund. Pro b. 

High No. 3a 91 +9 
23a 76 +13 +14 +21 +26 

Totals 2 1 1 2 1 0 

: 
Subtests 

Pupil I.Q. Reading Vocab. Arith. Arith. Spelling 
Fund. Prob. 

Low No. 2a 108 -14 
4a 90 -16 -14 
78. 86 -18 

13a 102 -9 
24a 89 -11 -11 -13 
37a 92 -22 
38a 103 -17 
48a 103 -13 -12 

Totals 8 2 3 3 3 1 



Grade III 

In Reading, with a standard error of estimate of ±9, 

there were 41 or 84 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 above and five 

or 10 per cent working below their ability. 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 adjusting to a 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 standard error of estimate of 

t10, there were 44 or 90 per cent achieving up to 

capacity, two or 4 per cent above and three or 6 per cent 

below. There were three more pupils working up to ability 

than in Reading with one less working above ability and 

two less working below. · 

Both Arithmetic Fundamentals and Problems had 

standard errors of estimate of ±10 and both had 44 or 

90 per cent of the group working up to ability. There 

were two or 4 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 ~our or 8 per cent working below ability in 

Arithmetic Problems. one pupil was a high achiever in 

both phases o~ 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 o~ 

estimate o~ ±9. There were 39 or 80 per cent o~ average 

achievers in ~anguage, with 37 or 76 per cent in Spelling. 

There were ~ive or 10 per cent of high and low achievers 

in Language, with four or 8 per cent o~ high achievers 

and eight or 16 per cent o~ low achievers in Spelling. 

There were more low ~chievers in Spelling than in any 

other subtest in Grade II, with Language being second 

lowest. 

Table 8 shows the regressed dif~erences for each 

child in each subtest ~or Grade III. It also shows 

whether, with one standard error of estimate as the 

criterion, the child is a high, average or low achiever. 



Table 8. Regressed Differences Between Converted 
Metropolitan Achievement Subtest Standard 
Scores and Kuhlmann-Anderson Mental Units 

'ot 49 PUpils of Grade III in an X School 
in Newton 

Name of Reading Vooab. Arith. Arith. Language Spelling Sub test Fund. Prob. 

s. E. ~9 ~10 ~10 ~10 of Est. 

Pupils H A L H A L H A L H A L 

No• lb -18 -9 tl +2 
2b .. 16 -5 +4 -4 
3b +8 tl5 -3 +l 
4b tl -5 +ll +4 
5b +1 -1 -4 -2 
6b +7 +5 -1 +4 
7b t4 -4 -4 +l 
8b -12 ·10 -6 -4 
9b -9 -6 +l ·15 

lOb t7 tl t4 t8 
llb -10 -2 12 -9 
l2b -26 +l ~23 -21 
l3b -3 10 +2 +l 
l4b +9 0 +9 ... s 
l5b +5 +4 t4 ;.5 
l6b tl 0 -2 -4 
l7b +1 +1 +4 . -1 
18b -2 -2 ~12 -5 
l9b -4 -6 -3 -1 
20b -5 -1 0 -8 
2lb +3 -2 -5 +1 
22b -5 -1 -1 -7 
23b +7 +4 -4 +l 
24b +2 -1 -2 -1 
25b -2 +6 -1 -2 
26b tl6 -2 +30 t25 
27b -1 -5 +l, -1 
28b -9 ~15 +1 +l 
29b -+3 +3 +4 +3 
30b +4 +1 -6 -6 

(concluded on next page) 
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Table 8. (concluded) 

Name of' Reading Vocab. Arith. Arith. 
Language Spelling Sub test Fund. Prob. 

S. E. :e ~10 :-10 ~10 +9 +9 
of' Est. 

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 t5 0 +6 
33b t5 t1 +4 +3 -2 +3 
34b -3 -12 -7 -11 -7 -5 
35b t3 +10 -1 +2 +8 t4 
36b t2 "1'2 -3 +2 -1 0 
37b t4 +7 +2 t6 +7 ~23 
38b -1 -1 +1 +2 0 +1 
39b -7 -7 +7. -t-3 -6 -1 
40b -8 -13 -7 -8 -4 -1 
4lb 1-4 +7 t4 -1 +3 +7 
42b +1 0 -3 -1 -2 -2 
43b +9 +9 +2 ~0 +12 +3 
44b +9 +9 +8 +7 +11 +7 
45b G +8 -1 tl -4 -30 
46b -7 -3 +4 +2 -+8 0 
47b +12 +10 +10 +1 tll +13 
48b -t-15 +20 ..-4: -12 +10 -15 
49b -2 -3 +7 -3 -1 1'5 

Totals 3 41 5 2 44 3 2 44 3 1 44 4 5 39 5 4 37 8 
49 49 49 49 49 49 

In summarizing, there were eight pupils working 

beyond ability. one pupil was above in five subtests~ 

two in three~ one in two~ and four in one. Of these 

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

had an IQ below 100. 



There were 14 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 Voca.b. Arith. Arith. Language Spelling 
Fun.d. Prob. 

High No. 3b 85 +15 +ll 
4b 94 -\-11 

l5b 85 +10 
26b 66 +16 +30 -\-25 tl3 t24 
43b 89 +12 
44b 93 +11 
47b 101 +12 +ll +13 
48b 86 ;15 +20 ;10 

Totals 8 3 2 2 1 5 4 

(concluded on next page) 



48 

Table 9· (concluded) 

Subtests 

Pupil I.Q. Reading Vocab. Arith. Arith. Language Spelling Fund. Prob. 

Low 
No. lb 111 -18 -13 

2b 99 -16 -28 
8b 120 -12 -12 -10 
9b 115 -15 -10 -11 

11b 115 -10 -12 -10 
12b 94 -26 -23 -21 -12 
17b 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 di~~erences between 

the converted Metropolitan Achievement subtest scores 

and Kuhlmann-Anderson Mental Units scores. It shows 

which pupils are high, average or low achievers. 

Reading, with a standard error of estimate of ±9, 

had the lowest number o~ average achievers, 36 or 74 per 

cent o~ the group. 0~ all the subtests, Reading had the 

largest number of high achievers, with eight or 16 per 

cent. There were ~ive or 10 per cent who were low 

achievers. 

In Vocabulary, with a standard error of estimate o~ 

t1o, there were 39 or 80 per cent who were working up to 

ability, four or 8 per cent who were working above 

ability, 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 o~ 

estimate o~ t12, had 42 or 86 per cent of average 

achievers, two or 4 per cent of high achievers, and 

~ive or 10 per cent o~ low achievers. 

In Arithmetic Problems, with a standard error o~ 

estimate o~ ~11, there were 45 or 92 per cent o~ average 

achievers, two or 4 per cent o~ high achievers, and two 



or 4 per cent of low achievers. Arithmetic Problems 

had tLe largest number of average achievers of any of 

the subtests for Grade IV. This was odd since there 

were the lowest ·number of average achievers in Reading 

and lack of reading ability is often considered one of 

the reasons why pupils are unable to do problems. 

Language had the lowest error of estimate for 

Grade IV, being t9. There were 43 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 

IV. 

In Spelling, with a standard error of estimate of 

~11, there were 43 or 88 per cent of average achievers, 

two or 4 per cent of high achievers, and 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 49 Pupils of Grade IV in an X School 
in Newton 

Name of Reading Vocab. Arith. Arith. Language Spelling 
Sub test Fund. Prob. 

S. E. +9 +io +12 +11 .. 9 +11 
of Est. - - - - - -
Pupils H A L H A L H A L H A L H A L H A L 

No. lc •16 +6 +8 +1 +2 +2 
2c -3 -5 -9 +2 +6 +6 
3c -6 -7 0 +1 -6 -13 
4c +2 +1 +7 .-1o -3 -1 
5o +18 +23 +4 +6 +11 +20 
6c -4 -2 -4 r-10 +1 -1 
7c -3 -14 +9 f-10 -3 -9 
8c +9 .. 10 +7 +1 +8 1-11 
9c i-10 •8 -7 -1 -6 +1 

lOc +12 -1 -6 +1 -5 -2 
llc i-10 -12 +8 +8 -5 -13 
12c +2 -2 +4 -3 +1 +4 
l3c -6 -4 -4 -6 +4 -4 
14c +3 +4 "'11 ..eo 0 +2 
15c +10 0 -14 -3 -5 +5 
16c +2 +5 a.o +6 +1 +3 
17c +3 +5 +4 +1 -7 -7 
18c ;;..1 -2 +1 -8 -6 * 19c -4 -4 toll a.o -1 -3 
20o t6 +13 +7 +3 +2 +4 
2lc +13 -1 t-11 0 +15 +4 
22c -2 -4 12 -5 -5 11 
23o +18 +8 +1 +1 +7 +7 
24c 0 +1 -1 -1 0 +7 
25c +3 -11 -4 ·11 -12 -16 
26c +3 +3 0 +1 +2 -1 
27o +4 +5 +3 -6 +5 +6 
28c -2 +4 ·11 -1 -2 -4 
29c +2 0 +7 +8 -3 0 
30c +4 +17 -9 -14 +11 ~ 
3lc 17 -14 -8 -6 -11 -6 
32c -2 -7 +6 +1 -8 -20 

(concluded on next page) 
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Table 10. (concluded) 

Name of Reading Vocab. A.rith Arith. Language Spelling 
Subtest Fund. Prob. 

s. E. +9 + 
:12 :11 ~9 ~11 of Est. ... -10 

Pupils H A L H .A L H A L H A L H A L H A L 

No. 33c 0 -3 +13 0 0 -2 
34e t15 +8 +5 -t10 +6 ;L3 
35o 10 -1 -4 -5 -4 -6 
36c -6 -6 12 -2 0 0 
37c 0 -1 +7 +5 +7 +1 
38c -11 +3 f8 +3 +7 +8 
39c -6 -8 +3 -4 -8 +1 
40c -6 r-11 -19 -11 -7 -9 
41c +2 +2 +1 +7 t7 !f-11 
42o -6 -2 r-13 -13 -13 -9 
43o -4 r-11 t4 T7 +2 -9 
44o +3 -4 ;.20 ~16 -2 -6 
45o +2 +8 ~19 -1C - +9 
46c +14 +5 t-11 -tlC +2 t1 
47c -5 -6 -5 -5 -8 -7 
48c -5 +2 +1 -2 -8 +1 
49o -5 +-11 -17 +2 +9 ft-11 

Totals 8 36 5 4 39 6 2 42 5 2 45 2 3 43 3 2 43 4 
49 49 49 49 49 49 



Table 11 shows the high and low aChievers in Grade 

IV. It also shows in which areas they are high or low. 

There were 14 pupils in the group of high achievers, of 

whom one was high in four subtests, four in two, and 

nine in one. Of these pupils, six.had I~'s over 100 

and eight had IQ's below 100. 

There we~e 16 different pupils who were not working 

up to ability, 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 1 whereas of the 

five below in Arithmetic Fundamentals there were three 

with IQ 1 s below 100. There were no low achievers with 

IQ's below 100 in Spelling, and only one below in both 

Language and Arithmetic Problems, and this was the same 

child in both subtests. 

53 



Table 11. High and Low Achievers of Grade IV 

Sub tests 

Pupil I.Q. Reading Vocab. Arith. Arith. Language· Spelling 
Fund. Prob. 

High No. lc 111 +16 
5c 88 +18 -t23 tll t20 

lOc 115 +12 
14c 99 t20 
15c 110 +10 
20c 97 +13 
21c 109 +13 t15 
23c 103 +18 
30c 113 +17 tll 
33c 78 tl3 
34c 75 +15 +13 
44c 80 t20 +16 
46c 88 +14 
49c 89 tll 

Totals 14 8 4 2 2 3 2 

Subtests 

Pupil I.Q. Reading Vocab. Arith. Arith. Language Spelling Fund. Pro b. 

Low No. 3c 113 ¥!>13 
7c 16 -14 
9c 111 -10 

1lc 104 -10 -12 -13 
15c 110 -14 
25c 121 -11 -12 -16 
30c 113 -14 
31c 104 -17 -14 -11 
32c 100 -20 
35c 109 -10 
37c 82 -11 
40c 115 -11 -19 
42c 97 -13 -13 -13 
43c 112 -11 
45c 83 -19 
49c 89 -17 

Totals 16 5 6 5 2 3 4 



Grade V 

Table 12 shows the regressed differences between 

the converted Metropolitan Achievement subtests and the 

Kuhlmann-Anderson s·cores 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 t8. In Reading, there were 31 or 84 per 

cent of the group who were working up to ability, three 

or 8 per cent who were working above ability, and the 

same number who were working below ability. In 

Vocabulary, there were 29 or 78 per cent working up to 

ability, four or 11 per cent working above 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 

Fundamentals, there were 33 or 89.2 per cent working up 

to ability, two or 5.4 per cent above, and two or 5.4 
per cent below. In 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 pupils who were 



average achievers in Arithmetic Problems than in 

Arithmetic Fundamentals. 

In Language, with a standard error of estimate of 

!7, 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 cent 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 5.4 per cent who 

were working above and below their ability. 



Table 12. Regressed Differences Between Converted 
Metropolitan Achievement Subtest Standard 
Scores and Kuhlmann-Anderson Mental Units 
of 37 pUpils of Grade V in an X School in 
Newton 

Name of Reading Vocab. Arith. Arith. Language Spelling 
Fund. Prob. Subtest 

s. E· +a +a +10 +10 ~7 :s 
of Est. - -

Pupils H A L H A L H A L H A L H A L H A L 

No. ld -1 +5 +10 t6 tl ~2 

2d -3 -5 t6 +5 +4 ... 3 
3d -4 -9 +2 -1 -9 -3 
4d -1 0 t2 +5 -1 -3 
5d -4 -9 -2 -5 0 -a 
6d +3 0 -2 -1 -4 -5 
7d +a -3 0 0 1"2 -7 
ad 1"1 +3 -2 0 ;.3 t6 
9d -8 -6 -6 -5 -1 -6 

lOd -1 1'1 -2 t-13 t4 t3 
11d ~16 -7 -1 -5 -6 -3 
12d +4 +4 +1 -3 tl2 -3 
13d t4 -1 -2 0 t3 -4 
14d -t-13 t14 tll ;-7 +7 +4 
15d -8 ~13 +5 -t-9 -8 -3 
16d 0 0 t4 +3 -6 -3 
17d +4 t4 t4 0 -1 +4 
lad t4 +3 +4 t4 t16 tl5 
19d -5 t-11 -9 -lC 0 +4 
20d -1 -3 -7 -6 -10 -2 
2ld 0 t5 -2 -1 -2 t4 
22d +4 ;-9 0 -2 -1 tl 
23d -4 -a 0 -2 +1 -1 
24d -3 -4 -1 -2 -12 -4 
25d -5 +3 -15 -7 +1 t3 
26d t10 +7 t3 t9 t3 t6 
27d -2 tl +1 -2 -1 -4 
28d -15 -8 -12 -a -11 -8 
29d -1 -1 -3 -3 -1 +5 
30d tll +9 -9 0 tl -4 

(concluded on next·page) 
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-
Table 12. (concluded) 

Name of Arith. Arith. Reading Vocab. Language Spelling 
Subtest Fund. Prob. 

S. E. +-a +8 
of Est. 

:1o )o :7 +a 

Pupils H A L H A L H A L H A L H A L H A L 

No. 3ld +2 -1 -5 -1 +1 -3 
32d +8 tll +3 +5 +3 ~15 
33d 11 -4 0 +1 ~13 i-16 
34d -1 0 +14 +12 +10 +3 
35d 4-3 +3 -1 +1 -3 t3 
36d +1 +3 +2 0 +5 +6 
37d -8 -7 -2 -1 -4 -9 

Totals 3 31 3 4 29 4 2 33 2 1 35 1 3 28 6 2 33 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 pupils 

who were working beyond their ability, with two working 

above ability in three areas, three in two areas and 

three in only one area. There were more high achievers 

in Vocabulary, with Reading and Language tying ror 

second place, while there was only one high achiever in 

Arithmetic Problems. ~er& was 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 area. Of this number, there were two who were 



low achievers in three areas, two in two areas and 

eight in one area. Four of the six low achievers in 

Language were low in at least one other subtest. In 

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

and three with IQ's under 100~ 

Table 13. High and Low Achievers of Grade V 

Sub tests 

Pupil I.Q. !Reading Vocab. Ari tb.. Arith. Language Spelling Fund. Prob. 

High 
No. 12d 93 -1-12 

l4d 91 +13 +14 +11 
18d 95 t16 f15 
22d 110 +9 
26d 99 -+10 
30d 87 .;11 +9 
32d 91 +11 +15 
34d 89 t14 +12 +10 

Totals 8 3 4 2 1 3 2 

(concluded on next page) 
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Table 13. (concluded) 

Subtests 

Pupil I.Q. Reading Vocab. Arith. Arith. Language Spelling Fund. Prob. 

Low No. 3d 105 -9 -9 
5d 114 -9 

10d 105 -13 
lld 118 -16 
15d 89 -13 -8 
19d 83 -11 
20d 103 -10 
24d 107 -12 
25d 98 -15 
28d 113 -15 -12 -11 
33d 102 -11 -13 -16 
37d 107 -9 

Totals 12 3 4 2 1 6 2 

summary 

Table 14 shows the number and per cents of high, 

average and low achievers of the total group tested. 

Of the total group tested, there were 158 or 84 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, 11 or 6 per cent of high 

achievers and 16 or 8 per cent of low achievers. In 

Arithmetic Fundamentals, 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 4 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 81.4 per cent of average achievers, 11 or 8.2 per 

cent of high achievers and 14 or 10.4 per cent of low 

achievers. There were only 135 pupils tested in this 

area as no Lang~age test was included in Battery Primary 

II. In Spelling, there were 165 or 88 per cent of 

pupils working up to their ability, eight or 4 per cent 

working above their ability and 15 or 8 per cent working 

below their ability. 

Table 14. 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.- Per Num.- Per Number Per Cent 
ber Cent ber Cent ber Cent 

Reading 15 8% 158 84% 15 8% 188 lOa% 
Vocabulary 11 6% 161 86% 16 8% 188 lOa% 
Arith. Fund. 8 4% 167 89% 13 7% 188 100% 
Arith. Prob. 5 3% 173 91% 10 5% 188 lOa% 
Language 11 8.2% 110 81.4% 14 10.4% 135 lOa% 
Spelling 8 4% 165 88% 15 8% 188 lOa% 
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Of the 32 high achievers in the total group, there 

were eight or 25 per cent who had IQ's above 100 and 

24 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 among 
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 ma.st accelerated." 

2 
Torgenson concludes from an analysis of test 

results obtained in the West Allis Schools, Wisconsin, 

that: " •••• the average slow pupil is working at a 

higher rate of efficiency than the superior pupil.n 

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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Table 15 shows the number and per cent of high, 

average and low achievers in each grade of the group 

tested. In Grade II, there were two high achievers 

or 4 per cent of that grade, forty-three or 81 per 

cent of average achievers and eight or 15 per cent of 

low achievers. Grade III had 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 

achievers, 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 46 per cent of average achievers and 

twelve or 32 per cent of low achievers. 

There was 1 per cent of the total group tested 

who were high achievers in Grade II, 4 per cent in 

Grade III, 7 per cent in Grade IV and 4 per cent in 

Grade v. 
There were 4 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 Achievers 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 4% 43 81% 8 15% 53 100% 
III 8 16% 27 55% 14 29% 49 lOo% 
IV 14 28% 19 39% 16 33% 49 lOo% 
v 8 22% 17 46% 12 32% 37 lOO% 
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CHAPTER V 

Conc~usions:. 

Smmnacy Sta t.ements 

From this study, the fallowing conclusions regarding t.he 

data were drawn: 

l. There are thirty-six per cent more low achievers 

than high achievers in t.ha school atudied. 

2. There are three times as many high achievers with 
//~-~~ ' 

IQt s below J.OO as there are high achievers with IQ's'.~lo~) 

lOO. 

3. There are one and a half' times as many J.aw achievers 

wit.h IQ's above lOO as there are low achievers Ytith IQts 

below lOO. 

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 subtes.ts 

have the same percentage .. ) 

6. Arithmetic Problems has the lowest percentage of low 

~ achievers. 

7. Ari thm.etic Fundamentals has the second lowest 

percentage of low achievers. 
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8. Reading has the second highest percentage of high 

achievers. 

9. Vocabulary has the third Ls.rgest percentage of high 

achievers. 

2.0. Arithmetic Problems has the ~owest percentage of' 

high achievers. 

11.. Arithmetic Fundamentals. and Spelling have the second 

lovre.st number of high achievers. 

1.2. Grade IV has the highest percentage of both high and 

low achievers. 

13. Grade II has the l.mvest percentage of both high and 

low achievel .. s. 

Implications 

The follovdng implications were drawn. from the 

conclusions of this study= 

. 1. The pupils. 'Who are working significant.ly above or 

below their ability bear further ana.J..ysis .. 

2 .. The pupils who are working aignificantly· 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 

·.e IQt s work above their ability and that more pupils with high 

IQ•s work below their ability. 
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5' .. Arithmetic Problems arc either taut;ht bette-r than 

other subjects·, are enjoyed more by the pti.pils or are ea-sier 

for the pupils to ... comprehend. 

6 .. Testing i}j the' lower grades is le·ss reliable than in 

the,upper grades. 

Limitations of the Study 

I. Not all the·pupils·tvere present at the time of testing 

2. Correlations betwe0n the· KUhlmann~derson 

Intelligence· Test e..ncJ.' the He>tropolitan Achievement- subtests 

"tvere lo"tv in many insta..."':l.ce:s.,. 

3. Validation of the· technique used in this study must· 

await its· applicati·on to a number o-f other similar studies 

in different communities .. 

SUgge-stions f'oT FurtheT Study"-

l.~ A study to determine caus·es underlying the laree 

percentage' of' low achieveTs· f'ound in this study. 
1 

2. A study by· 1--Ia. .. tin reveals that emotional maladjustmen 

coexist$ 1-r.i.th educati-onal retardation. Tlus mieht-. be one 

caus:al: factor to e;x:plore-., 

l.. D.. L... Maxin,. Study o-f the· R~l§l~i on Be·t't•Te·en the 
Achievement-. an<t__som~ PersoP--~A:~z .. F.~_c_tor s,. Uhpubli c:;hP.d 
Master 1 s Thesis, :Soston University, 1~, p.5'1. 
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3. A study giving methods. used in trying to help these 

low achievers to become average achievers. 

4. A further ana.J..ysis of the high achievers found in 

this study .. 

s. A study of the a:ttitu.des of the high and low 
1 

achievers. Travers states that one of t.b.e difficulties of 

predicting achievement is that. the assumpt.ion that. tt •••• the 

individual's o~~ characteristics are entire~ responsibl~ 

for his success or ~ail.ure and that. the person t'iho has the 

right attitudes will inevitably succeed. This idealistic 
/ 

viewpoint hardJ,y seems tenable in our type of society V!There 

unplanned events are likeJ,y to influence a. person1 s entire 

career. The extent. to which such factors influence achieve-

ment has not been determined, but it is reasonable to 

hypothesize that t.heir effort. is considerable .. 

6. A study employing the tietropolitan Achievement. Test 

as the achievement measure and an intelligenee test other than 

the Kuhlmaim-Anderson Test as t.be. capacity measure, using the 

same technique as .the one used in this s tud.y. 

7. A study employing the Kuhlm.ann-Anderson Intelligence 
.. 

Test as the capacity measure and an achievement test other 

• than the Metropol.i tan. Achievement. Test, using the same 

technique as the one used in this study. 

l. R. M. w. Travers, School and Society, 70:293 
NS L949. 
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2 Durost-W alker Correlation Chart 

1. Enter the appropnate information m the spaces prov1ded in the 
upper nght-hand corner of the chart, above the heavy black line. 
Determme the ~idth of the jntervals wh1ch are to be used m groupmg 
the X and Y scores, and record these values after "ix" and "iy" respec­
tively After "X0 " and "Yo" wnte the m1dpomts of the lowest intervals 
of the X and Y distributiOns. (St~p 1) 

2. In the uppermost row, marked "* ," enter the upper and lower 
limits of the success1ve intervals of the distribution of the X scores, 
starting with the lowest interval at the left-hand corner Similarly, 
m the column at the left-hand side of the chart enter the limlts of the 
mtervals of the Y distribution, startmg with the lowest mterval m the 
box 1mmed1ately ctbove the one marked "t " (Step 2) 
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Directwns for · Use 3 

3. Record a small tally mark m the appropriate cell in the scatter 
diagram for each pair of scores. After the tabulatmg 1s complete, the 
computer may, if he des1res, place a numeral in each cell to indicate the 

number of tallies there; e.g.,~~® I· Some computers find 1t easier 

to work from these numerals than directly from the tallies. These 
numerals should be ene1rcled so as to be readily distmguisha:ble from 
other numbers wh1ch will be entered m the cells. This step has not 
been shown in the illustrations m order to avoid overcrowdmg the 
diagrams. 

Add the tally marks or numerals in each row, and record the1r sums 
m the column headed "F Y·" Add the tallies or numerals in each 
column, and record their sums m the "F x" row (Step 3) 

4. Cumulate the values m the "F y'' column from top to bottom, and 
record the cumulated values m the "C1 to N" column, entering the 
first value one box below the h1ghest mterval ih which any tallies 
occur, as shown m Figure I. Contmue the cumulation to the bottom 
of the column, even though there be several intervals in which no fre­
quencies occur. The final value, recorded m the box immediately 
above "N," equals the number of cases. Then, m the "C2 to ~Y" 
column, cumulate the values m the "C1 to N" column, agam starting 
one box below the h1ghest one m which there IS any entry in the 
"C1 to N" column, as m Figure I. Continue the cumulation to the end 
of the column. The final entry m th1s column IS ~y Find the sum of 
the values m th1s column and record 1t as Sy. (Step 4) 

Similarly, cumulate the values in the "F x" row, from right to left, 
entenng these values in the "C1 to N" row, the last value again equal­
mg N Re-cumulate in the "C2 to ~X" row, m ea,ch case starting one 
box to the left of the highest interval m which any entry occurs in the 
prevwus row, as shown in Figure I. Continue the cumulation to the 
end of the row, even if there be several mtervals in wh1ch no frequencies 
occur The final value m the "C2 to ~X" row is ~X, and the sum of 
the values m th1s row 1s recorded as Sx. (Step 4) 

5. Add-the tally marks in the cells along the c~ntral diagonal, lower left 
to upper right, and record the1r sum m 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 diagr'llpt, and record the1r 
sums in the "F Y-x(+>" column. Similarly add the tallies m each diagonal 
below the central one, find the corresponding Y-X value at the right of 
the scatter diagram, and record the sums m the "F Y-xc->" column. The 
sum of the entries in the "F Y-x" columns, includmg the entry in the "0" 
cell, must equal N Cumulate andre-cumulate the values in the "F Y-x'~ 
columns, recording the cumulated values ih the "Cl(+>" and "C2,+/" and 
"C1,_( and "C2,_/' columns, proceeding as in the previous cumulations 
and recording the values as shdwn m Figure I. NOTE The entry in the 
"~Y-x" box is the sum of the values in the "C2<->" column, exclusive of 
the entry in the lowest, or "~Y-X," box. 

In the spaces 1mmediately below, fill in the indicated values, solving 
for ~(Y -X) and SY-x· (Step 5) 

6. To obtain 1st ~XY, cumulate the tallies within each column in 
the scatter d1agram, as shown in Figure II, always startmg one box 
below the, highest one in wh1ch any tallies appear, and recording' the 
cumulated values in red or some other distmctlve color, in the lower 
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Dlrections for Use 5 

right-liand 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" mterval; in this case 
the final cumulated value plus the number of tallies m the lowest 
interval should equal the "F x" entry.1 

Next, find the sum of the cumulated values (red figures) for each 
column and enter in the "~x Y" row. As a check add the numbers m this 
row and verify its agreement with ~Y previously found. Multiply 
each of the values in this row by the corresponding "X" value which is 
pnnted m the bottom row of the scatter diagram, and enter these 
products in the "nx Y" row. The sum of the values in th.is row is 
1st ~XY (Step 6) Record this v;tlue in the upper right-hand corner 
of the chart. --· 

7 In the other spaces at the upper right of the chart, record the 
appropnate values, ~Y; ~X, Sy, Sx, etc. If the difference between ~y 
and ~X equals the already obtamed ~(Y -X), place a check mark m 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 ~XY is obtained. 
This value must check with 1st ~XY 

8. Fold over the left-hand edge of the chart so that the sect1on 
marked "Work Sheet" IS visible. (See Figure II.) Enter in the first 
column the proper values, transferring them from the front of the 
chart. If a calculatmg 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 obtamed by muluplicatwn; 
the others may be read from a table of squares. 

The remaining operatiOns necessary for arriving at "r" are clearly 
md1cated. Two independent derivatiOns of the coefficient are possible, 
thus fu~mshing 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, ux, and CTy should be computed as ind1cated in the upper 
right-hand corner of the chart, and the values recorded in the app~o­
priate places. (Step 9) 

10. If the Correlation Ratio is des1red, 1t may be obtained m the 
following manner: 

To obtam 7'/Yx, square each of the val\leS m the "~x Y" row and divide 
by the corresponding value wh1ch appears m the "F x" row in the same 
column i.e., the sum of the tallies m the column. Enter the results 

m the (~N Y)
2 

row. Find the sum of these values and record in the 
X • 

box immediately to the right of"A j " Transfer this value to the back 
of the chart, and perfo.rm the other operations mdicated to obtain 7'/Yx· 

1 It will readily be seen that if no frequencies occur in the few l~west in tervals, a shorter cumu­
lating method, yielding identical results, may be. employed. Instead of repeating the highest 
cumulated value in each of the vacant cells, multiply 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 va-lue first appea rs. T his is che method which has 
been employed in the accompanying figures. 

6 Durost-W alker Correlation Chart 

In order to find 7'/xY, 1t IS 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 
''2:yX" column. Square each of the entries in this column, and divide 
by the corresponding entry in the "F y'' column, recording the results in 

the (~N~)
2 

column. Find the sum of these values and record im­

mediately above "B i " Transfer this value to the Work Sheet, and 
solve as indicated for 7'/XY· (Step 10) 
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DIRECfiONS FOR USE 

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

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

2. Checks on the anthmetical processes involved occur at 
frequent intervals in the course of the computatiOn, 
thereby makmg possible the rapid detectwn 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 notatwn, so 
that the chart may be used by individuals who have had 
no trammg m statistics. 
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