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1.

A STUDY OF SUCCESS FACTORS IN FIRST YEAR ALGEBRA.
CHAPTER I
INTRODUCTION

Modern rlemands updn the Junior High School are forcing
educators to a further consideration of the child and the curriculums
As a result, there have been many changes in methods of classifice~
tion and many improvements have been made in methods of teachihg.'
This is especially true in the field of mathematicse Dr. David
Eugene Smith,l one of the leading mathematiclians in the United
States, gives "the rise ‘of the Junior High Schools"™ as one of
"the most poterﬂ; of the later ixiﬂuences for betterment" in the
feaghing of mathematicse The writer of this thesis had the above
facts in mind while conducting this investigatidn of success factors
in first year algebraes

Mental age, reading age, arithmetic reasoning ability, and
ability in computation were measured._. Then these factors were
studied tb find their relationship to success in algebra.. For this
investigation the National Intelligenc;e Test was used to measure
mental ages Reading age was measured bj the Thorndike~-McCall
Reading Scale. The Stevenson Problem AnalysisATest determined

arithmetic reasohing abilitye The Courtis Stancia.rd Research Tests

1. National Council of Teachers of Mathematics. (First Year Book.)



in addition, subtraction, multiplication, and addition decided
ebility in computgtion.

The object of the investigation was to disclose the reiationp
ship of mental age, reading age, arithmeticxreasoning ability, |
and ability in computation with success in algebra as a problem

of clagsification and of euccess in algebrae.
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CHAPTER II
RELATED STUDIES

An experiment was carried on during the years 1921-1925
by Mre C¢ M. Austin in the High School at Osk Parﬁ, Illinois.l
He Qays, "Two purposéa werekin view - first, to see if some
J :élation ﬁetween general intelligence as revealed by the Otis
Test and school grades in algebra éould be discovered; and second,
,fo see if this test would give a sound basis for classifying
pupils for the study of algebra and othe;' school éu’bjectsa

In February 1921, the Otis Test was given to two hundred
enteringkfreshmen'. These scores with the algebra grades given
at the end of the sezhester show a positive correlation of 0,541 .03,
Forty pupils :ailed t0 secure a passing gfa.de at the end of theA
éeme‘éters Of those failing, 22 were above normal and 18 belowe.
The num"o’er of failures corresponds closely to the number of those
é:ho are indicated by the test as being below normal in intelligence,
Thirty-eight were below normal of whom 20 passed and 18 failed.

_ In October 1921,‘ the Otis Test was given to 395 entering
pupils. The same correlation as above was computed and he found
the correlation +54 + .03, Of the thirty-eight -below normal,
twenty passed and eighteen failed:. Of the forty who failed, 22

were above normal, eighteen below.

1. Mathematics Teacher, January, 1924,
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In February 1922, the Otis Test was given to 176
pupilé. These results gave a correlation of 0.54*4. Of the
35 below normal,-15 passed, 20 failed. Of the 54 who failed,

15 were above normal, 19 below.

In September 1922, 335 pupkls were tested and the corxrelation
was found to be 0+40 * .03, Of the 85 below normal, 54 passed,
31 failed. 0;‘ the 65 who failed, 34 were sbove normal, 31
below.

In 'Fe'bmary'l%s, 205 pupils were tested and the correlation
was found to be 0.53%.03. Of the 35 below normal, 12 passed,
23 faileds Of the 44 who failed, 21 were above normal, 23
belows

The class that entered school in September 1923 also
took the tests There ware 377 pupils. Their November grades
in algebrs were correlated with the 0tis scorese This resulted
inr= 0‘.46 T «03. Of the 110 below normal, 59 passed, 51
failed. Of the 51 who failed, 20 were above normal, 31 below."

From Mr. Austin's observations and the measured results
of this experiment he drew the following conclusions:

"Many pupils with high Otis I. B's made low grades in
algebfa, no pupil with a low‘I. B; suéceede,d.,‘ in making a
high grade in algebras A

The Otis Test is not an infallible guide in classifying
impils for achiev'ement in aigebra. It can select those who are

capable mentally of succeeding but it cannot measure the personal
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characteristics so necessary to success.

Any pupil heving an I. B. of 100 or more may be sure
of a passing grade in algebra if he is willing to assume
the proper attitude and put forth the proper effort, since
practically all the teachers tesgtify that ‘attit’t.xde and effort
are usually the controlling factors in a pupil's success.

Correla’qion according to\Rugg's scale is xﬁarkedly present.
~ This means that pupils with a high-()tis I, Bo will most
likely be able to make a high gradebin algebras Since the
numbér of cases is large and the probable error is very
small the .coefficient is fairly relisble."

Mre. Bdwin W, Schrbiber, Head of the Wﬁa‘bhemaj:ics Department
of Proviso Township High School, Maywood, Illinoisl made &
‘study of some of the factors of success in» first year algebras
He]gave standardized tests to 160 pupils in eight different
classes of first yéar algebra..’ The tests were gix}en at the
time of the regular class périodé during the last two weeks
of school, May 27 to Jﬁne 4, 1924¢ 0Of the 160 tested, .

63 Weré giris and 97 v&ere boyse .

The follqwing tests were_given: Courtis Research Test
in Addition, Series B, Form 2; COurtis Research Test in
mutiplice.jbion, Series B, Form 2; Hofz First Iear Algebra Scale

‘in Problems, Series B; Hof.z Firat Year Algebra Scale in Equation

l. Mathematics Teacher, Fe’bmrj and March, 1925.
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and Formla,HSerieus B; Otis Se:_lf-Axlministering Test of Mental
Ability, Higher Examinatian, Form A, Ability to succeed in
first year algebra was measured by the semester mark received
in the course.

"Al1l the coefficients of correlation of the zero order
were léomputed by the P’egrson Product-Moment formula and those
of the .ﬁrst order by theétaﬁda.rd. formla as given by Yule;"

The following tables are found in this study.

CORRELATION BETWEEN ABILITY TO ADD AND OTHER ABILITIES:

PR Corre~ Partial Corr. .
. Subjects  lation = P.E. Intells Constant P.E.
AdQ - Multiply 1646 .03 .615 . 403
Add - Equations  +430 04 +305 .05
444 - Problems .516 .05 .165 .05
Add - I.Qe 42 .05 | |
Add - Semester <453 .04 382 405

Mark

 CORRELATION BETWEEN ABILITY TO MULTIPLY AND OTHER ABILITIES.

A Corre- . Partiel Corre . Pe Ee
_SUBJECTS . . lation = P.Es  1Intell, Constant
Mnltiply - Add 646 .03 ' .615 .03
Maltiply - Equations.365 .05 o274 +05
Multiply - Problems 251 +05 131 +05

Maltiply - I.Qe .256 .05
Multiply - Semester <488 04,430 R

Mark



T

CORRELATION OF ABILITY TO SOLVE EQUATIONS AND FORIVIULAE

Corre~_ _ Partial Corr.

Subjects ~ lation . P.Es  Intell. Constant P.E.
Equation - 43@ 43 .04 4305 ‘05
Equation - Multiply +363 +05 o274 ' +05
Equation - Problems «592 «03 «393 +05
Equaticn = TeQe .:.571 - o0&
Equation - Semester © o727 .03 +613 .03

Mark

'CORRELATION OF ABILITY 70 DERIVE EQUATIONS mm_pm* )

- ABILITIES
, Corre=~ Partial Corre. .

Subjects ~ latiom  P.E. = Intells Constant P.E.
Problems ~ Add 4316 .05 .155 <05
Problems -:Equations . #592 03 393 «05
Problems ~ IeQe : 576 04
Problems - Senester ' +644 «03 «491 .04’

Mark :

_ ccmmmxox OF GENERAL INTELLIGENCE WITH VARIOUS

ABILITIES

Subjects L. Corre=  P.E.
. ‘ . lation i
I.Qe - Add o342 .05
I. Qe - Multiply | .256 .05
I. Q¢ =~ Equations 571 <04
I. Qi - Problems 576 04
I. Q. - Semester Mark (524 604

0tis Rights~- Semester Mark.540 «04
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He drew the following conclusions: "The two most used
arithmetic abilities - addition snd miltiplication - have
relatively little to do with é pupil's algebraic abilities, or
with his success in algebra a#.maasuréd by semester marks,
especially is this true when the intelligence factor is‘a
constants Coefficients of correlation range from «13 to «30.

General intglligence is a sﬁbstantiai factor of success
in first year alpebra as the correlation of .52 indicated (Otis-
Semester M&rk). ’ |

In general, an I. Q. of 90, as measured by the Otis
Highef Ezamination Férm A, is necessary to pass the course in
first year algebrac- A score of 45, or an I. Q. of 110 predicts
averége success in algebra, other things béing equale ‘

Arithmetical errors make up a very small part of the total
errors:made in solving problems in algebraes Here again,
arithmetic and algebra, ag far as errors are éoncerned, have
little in common.

The analysis of errors in deriving equations confirms the
conclusions that success in this ability is due in considerable
measure to géneralAintelligence. In fact, intelligence plays
as large a rolevas the ability to ménipulate the machinery of
algebrae

In general, pupils who fail in first year algebra are much

belowvstandard both in arithmetic and algebraic abilitiese The
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# fact that they are inferi‘or in arithmetic‘ abilities no doubf
has a gietrimental effect upon their attitude toward algebra
end thus they meke an inferior attempt at acquiring algebraié
abilities. Pupils fail in first year algebra because of low
intelligence but other causes contribute much to the millstone
of failure." _

Fe S. Breed and E¢ Re Breslich of the University of Chicagol
mede a study of the value of intelligence tests in the classifica-
tion of pupilse | |

"The ‘te’s'bs selected :t‘_or use were the Chicago Group Intelligence
Test, Eorm 4; the Otis Group Intelligence Test, Advanced Examiﬁation,
Form A; and the Termsn Group Test of Mental Ability, Form As Along
© with the intelligence tests given gt the beginning of the semester,
the cleveland.v Survey Arithmetic Tests were given to determine the
computational skill of the pupilse The arithmetical reasoning
tests adhlinistered as parts of the Otis and Terman group tests
of intelligence were glso used to measure ability in arithmetical
reasonings The average score in the two_ reagoning tests was
tgken‘ to represent arithmetical reasoning ability. A score in
arithmetical ability was obtained by averaging the scores in
compu.tvation' and reasélning with ‘equ'al welght after' each series had
been trgnsmu.ted. into units on a percentile scale. Ai: the end of a

semester a third check on mathematical achievement was secured.

1. School Review, January and March, 1922,
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A test was given which‘was bcomposed. of examples taken from
the Hotz First Year Algebra Scales. These tests were gi’ve.nxto
sixty puplls in the University High Schoole.

The follovdr_xg results of simple correlations were found.
Im‘:elligenge compogite -~ Hotz Examples 0.56 1+ .06
Arithmetical Ability - Hotz Examples 043 -+ +08
Arithmetical Ability and
Intelligence = Hotz Examples 0458 i .06

They fou.mi that the éu.pil d.isplacement for the .ininth grade, when
divided into three classes, was 51%s This resulted when
arithmetical ability and intelligence composite were 'used as a
basis for classification.

Other cénclnsions that they reached were these:; "The

Otis Test classified the pupils more satisfactorily'théh arith-
metical _’abiibity scores, and as satisfactorily as either the

~ intelligence composite or a combination of the intelligence-
composite and arithmetical-ability scorese

Neither the composite intelligence scores nor‘ the best

of the intelligence tests provided a reliable basis for permanent
classifications - The error was in no case less than 50 per cent
for a three sect‘ioxial clagsification in the ninth grade.

When the Ho-b’% examples were used as the criterion of

educational achievement, the Otis test provided a 'baéis as

satisfactory for a temporary classification as any other test



11.

or combinatiqn of tests tried, and did this more economicallye
Intelligence is only one of a number of important factors
in edﬁcational achievement.™ » _
In January 1920, Mpnroél gave a selected group of pupils
of thé CI;ampaign. High School, the Otis Group Intelligence Scale
a.nd. the Rogers Mathematical Tests. "This group of pupils
had studied mathematics in higii schooi for one semester or moree.
Vhen the tests were given at the close of the first semester they
were considered to be failing in mathematicse
From the results secured simple correlations» were computed.

between the total Otis scores and those on each of the Rogers

tests. They are as follows:

Otis with Rogers Algebraic Computation r =37 £ L10
Otis with ngers Geometry Tz W7 W12
0tis with Rogers Interpolation r = 58 L .08
Otis wi:th que_:s Superpositicn r=402 =+ .12
Otis with Rogers Mixed Relations T= ,47 + .09
 Otis with Trabue Language, L & M =52 = .09

The 39 pupile (5 froshmen, 21 sophomores, 11 juniors,
2 aeniors) who toolg‘both tes‘tavwere slightly above the average
in generai intelligence.
' To obtain the genéral Rogers score, scores in the vgrioxis

Rogeré tests teken by each pupii were weighted and averaged.

1. Journal of Educational Research. Vole. 2, No. 4, pp. 774~776.
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For this composite Rogers score and the votis point score,
r = 41 1t 09, _

The magnitute of this coefficient of correlation together A
with the fact that practically none of these pupils are carrying
work in mathematics successfully, indicates that the failure
to do successfully seconda:y‘mathemtics depends upon some factors
other than general intelligence. It is pro‘babi_l.e that the attitude
of the pupils toward mathematics is a po_tent factors It is also
likely that diagnosis and remedial instruction might have assisted
a mumber of the pupils, On the other hand it may be that
mathema‘bica requires a special type of intelligence and that the
scores secured by means of general intelligence tésts can be
used only for a gé.neral survey of pupils with respect to their
probable success in mathematics."

"(}rathornel (1922) finds that the correlation between algebra
| marks Mand an averége of two intelligence tests is .50, Buckingham
(1921) reporfs a correlation between algebra ratings and the
scores on Army Alpha of +38. Proctor (1921) reports a correlation
of .4.6 between algebra grades and the Sfanford Binef Ie Qe

Thorndike repqrt’s the foliowing correlations between the
alge_'nra test in his intelligence examination for high school

graduates and the whole examinations
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77
76
321
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The Mann Report of Engineer_ing Education (1918) gives the

correiation between a thirty minute test in aléebra.ic computation

and an excellent criterion for intelligence as +62".

After necessary corrections were made in the results of the

correlations reported by'mdrnd.ike and those from Horace Mann,

Thorndike concludes, “that for high school freshmeﬁ as a group

the correlation wouldwbe in the neighborhood of .70". He also

- gtates, that, "by and large, high intelligence meané fine ability

in algebra andﬂlow intelligence means poor ability in algebra."

It is the opinion of the writer of this thesis that the

results of the investigatiohs above quoted seem to prove that success

in algebra depends not wholly upon general intelligences

Other

factors, soms of which cannot be measured, are also concerned.
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CHAPTER III

THE SPECIFIC FIELD OF THE STUDY

It will be remembered that oﬁe of the facts the writer
kept in mind during this investigation was that many changes
have been made in methods of classification. It was hoped
that from this s?udy, additionalktruths might be revealed
on this subject. This problem of classifying algebra pupils
intelligently raised innumeradble guestions.

There was also a felt need for a criferipn that could
"be used in predicting success in algebra. (Such a criterion
is needed fo: use in advising pupils as to whether or not they
should enroll in algebra.) It seemed the only way to thorough-
1y investigate these problems, was to stﬁdy the factors of
success in algebra.

Mental age, reading age, arithmetic reasoning ability,
and ability in computation ére factors wh;ch can be measured
before a pupil enrolls for this subject. Therefore, a study
was made‘of the relat;on of the above mentioned factors to
aghievement in alggbra for two hundred-two pupils in Central
Junior High School, Kansas City, ﬁissouri.

‘ Ouf of the manyAqueries that arose from & consideratiog

of these problems it was purposed in this study to discloses
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l. The relationship of each of the following factors:
namely, mental age,_feading age, arithmetic reasoning ablility,
and ability in computation with achievement in algebra.

2. To what extent each of these factors can ﬁe employed
to predict success in algebra.

3. The possible application of the findings to the school

situation in Central Junior High School.
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"CHAPTER IV
THE METHOD OF PROCEDURE AND FINDINGS

The pupils chosen for this study were those enrolled
in first year algebra during the year 1925-1926, at
Central Junior High School, Kansas City, Missouri. They
were distributed among five élgebra teachers, in eight-
een different classes, with an average of thirty in each
class. ‘

All of the pupils in these ciasses were given the
following tests: the Courtis Standard Research Tests in addition,
subtfaction, mltiplication, and division; the National Intelli-
gence Tegt; the Thorndike-McCall Reading Scale; the Stevénaon
Problem Analysis Test; and the Hotz First Year Algebra Scales.
Oq account of absences when the>tests were given and transfers
to other schools a complete list of scores for all of these
pupils could not be kept. Out of five hundred that were tested,
complete data were finally available for each of two-~hundred-two
pupiis. These were used as a basis for this study. Of these
two hundred-two pupils, ninety-one or 4550 percent were girls.
Table I shows the distribution of the pupils according to age

and sex.
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TABIE I

DISTRIBUTION ACCORDING TO AGE AND SEX

Years Girls Boys Total

11 1l ‘ 0 1

12 4 5 9

13 » 38 41 79

14 51 21 72

15 15 19 34

16. 2 ) 4 6

17 : 0 1l 1l
Totals 111 91 202
Mean 13.73 years 13.77 years 13.74 years
S. D. 11.64 months 13444 months 12,72 months

From the table it is seen that the boys' ages varied some-

what more than the girls'.

A+ The Intelligence Scores.

The National infelligence Test, Scale A, Form 1, was given
in:thé spring of 1925, by members of the Reseafch Department of
the Kansas City Schools, to all of the seventh grade pupils of
the 6ity. The scores of all but sixteen of these two hundred-
two pupils were taken from this test. These scores were turned
into mentgl ages from tables furnished by the authors of the test.
Since many of the scores received on this test were higher than
those given in the table, interpolation was used to turn these
into mental ages.

Sixteen of the two hundred-two intelligence scores were

taken from the Terman-Group Test, Form A. These were likewise
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converted into mental 8gese

Table IT shows the distribution of these pupils accord-

ing to mental age.

TABIE II

DISTRIBUTION IN MENTAL AGE FOR 202 ALGEBRA PUPIIS

Score Frequency
120-129 2
130-139 1
140-149 2
150-159 7
160~169 21
170-179 12
180-189 ' 18
190-199 39
200~-209 39
210-219 31
220-229 23
230~2359 7

Total 202
Mean 196.74
S. D. 2.25

B. The Computation Scores.
The Courtis Standard Research Tests in Arithmetic, Series
B, Form 4 were given in May, 1925 by the regular seventh gnade

teachers. The scores used on these tests were the number right.
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Table III shows the distribution of these pupils accord-

ing to addition scores.

TABLE III

DISTRIBUTION IN ADDITION FOR 202 ALGEBRA PUPILS

Score Frequency
3 1
4 0
5 3
6 0
7 8
8 3
9 6

10 12
11 15
12 23
13 18
14 24
15 22
16 12
17 16
18 6
19 7
20 8
21 4
- 22 6
23 5
24 3
Total 202
Mean 14.76

S. D. 4425
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Table IV shows the distribution of these pupils accord-

ing to subtraction scores.

TABLE IV

DISTRIBUTION IN SUBTRACTION FOR 202 ALGEBRA PUPILS

Score : Frequency
4 1
5 1
6 1l
7 4
8 5
9 8

10 12
11 10
12 13
13 18
14 13
15 7
16 12
17 16
18 12
19 15
20 9
21 12
22 12
23 9
24 12
Total 202

Mean 16443

S. D. 4.89
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~ Table V shows the distribution of these pupils

according to multiplication scores.

TABLE V

DISTRIBUTION IN MUDTIPLICATION FOR 202
ATGEERA PUPILS

Score - Frequency
3 1
4 0
5 9
6 5
7 12
8 12
9 16

10 R0
11 14
12 13
13 18
14 18
~ 15 14
16 17
17 11
18 13
19 3
20 3
21 0
22 1
23 1
24 1
Total 202

Mean 12.82

S. D. 4,07
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Table VI shows the distribution pf these pupils according

to division scores.

TABLE VI

DISTRIBUTION IN DIVISION FOR 202 AIGEBRA PUPILS

Score Frequency

. 5 1

6 1l

7 1

8 ]

9 6
10 6
11 14
12 8
13 18
14 9
15 13
16 18
17 6
18 15
19 12
20 10
2d 13

™D
S o
e
R

Total 202
Mean 17,04
S. D. 4,79



23e

The mean scores of these pupils were compared with
the standard medians of the Coubtis Tests. These are’

shown below.

Addition  Subtraction Iultiplication Division

Mean - 14.76 16443 12.82 17.04
S. D. 4,25 ; 4.89. 4,07 4479
Courtis:'

Standards 12 13 , 11 11

The_eightﬁ grade standards were used in this comparisbn becau#e
fhere is no eighth grade in the Kansasg City schools and the
sevénth grade pupils are expected to reach the bighth grade
standard.

From this comparison, it is noticable that this group of

pupils is above the Courtis Standards in all the fundamentals.
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C. The Arithmetic Reasoning Scores

The Stevenson Problem Analysis Test, Form 2, was given
in May, 1925, by the regular seventh grade teacherd.
Teble VII shows the distribution of these pupils accord-

ing to arithmetic reasoning scores.

TABLE VII

DISTRIBUTION IN REASONING FOR 202 ALGEERA PUPILS

Sqore Frequency

12
13
14
15
16
17
18
19
20
21
22
23
4

e Y
OO WVWOREHROOOKRH

o
<

Total 202
Mean 22.19
S. D. 2457
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D. The Reading Scale

The Thorndike-McCéll Reading Scale, Form 1 was given
in October, 1925, by the regular algebra téachers. The
T scores were turned into reading ages.
Table VIII shows the distribution of these pupils accord-

ing to reading age.

TABIE VIII

DISTRIBUTION IN READING AGE FOR 202 ALGEBRA PUPILS

Score Frequency
140~144 3
145~149 0
150-154 3
155-159 5
160~164 7
165~169 15
170-174 0
175-179 23
180-184 20
185-189 0
190-~194 38
195-199 : 0
200~-204 - 43
205-209 0
210-21& 0
215-219 26
R20-224 0
225-229 - 15
230-234 0
235-239 - 4
. Total 202

Mean 193.54
S. D. N 4.17
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E. The Algebra Scale.

Achievement in algébra wag measured by the Hotz First
Year Algebra Scales, Series A.  The Add.ition and Subtraction
Scale _and tl}e Equation and Formla Scale were given after three
months study of algebras The Multiplication and Division Scale and
the.l’rob]..em Scale were given after six months study. The Equation
and Formula Scale (repeated) and the Graph Scale were given after
nine months study. These algebra tests were given by the regular
alge‘bra teachers during the regular class periodse.

Pable IX shows the distribution of these pupils according

to achievement in algebreae.

TABLE IX

DISTRIBUTION IN ALGEBRA ACHIEVEMENT FOR 202 PUPILS.

Score Frequency
-8 - (=7) ‘ 2
=7 - (=6). 5
=6 = (-5) 3
-5 = (~4) 6
-4 - (=3) 23
-3 = (=2) 15
-2 = (=1} 25
-1~ 0. 35

0- 1 35
1- 2 28
2~ 3 12
3~ 4 11
4 - 5 2

Total 202

Mean ~e62

S.Ds , 2:45
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The following method was used for finding an index
for each child on the Hotz testss. The scores on the two tests
given after three months study were added. Then the formla

Xl - My was applied. Xiis the score on the three months
p .

tests. M is the mean of these scores, and T is the standard
deviation of the scores. The same procedure wasg used for the
other two serie‘s of tests; then the three results were added
to give the final index that was used.

Table X shows the arithmetical mean and the standard

deviation from this mean of the scores on each of the tests

givens
TABLE X
THE MEAN SCORES AND STANDARD DEVIATIONS OF SCORES
ON EACH TEST. ‘
Wotz ~ WMental Tealing  Stogenson Addition Sub-  Iaiti- Di-
- Total Age  Age ~ Reasoning , trac- plica~ vi-
tion tion sion.
Mean =.62 196.74 193.54 22.19 14,76 16443 12.82 17.64
4,79

SeDe 2445 2,25 4,17 2,57 4425 4,89 4,07

Three of the tests given: namely, the Courtis Subtraction Test,

the Courtis Division Teat, and the Stevenson Analysis Test did
not seem to measure this group of pupilse This is noticeable from
the fact that most of the scores on these tests seemed to fall near

the top of the distributions.
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CHAPTER V.
THE INTERFRETATION OF FINDINGS
A. INTER-RELATIONSHIPS

The question of the relationships of intelligence, reading
ability, arithmetic reasoning, and ability in 6omputation with

achievement in algebra was carried out by the method o:'t‘\ ?orrela-
>x'y' cxcy
n

tions The Pearson product moment formula, r =

Tx§
was used to f£ind the correlation of each of the following factors
with others: mental esge, reading age, arithmetic reasoning ability,
ability in multiplication, ability in subtraction, ability in
addition, ability in division, and achievement in algebra. The

2
probable error was computed by the formula, Pe E. = 67456 L =T,
e i

The regression coefficients were also derived to aid

in more completely describing the relationships. The regression

equations x = r JX yandiy= r_(y x wereused to find
Gy x ' :

these coefficients. H'.Dhe first of these eguations, namely,

xz r EEE ¥y '?.{raeagures-.thé probable deviation of an x- measure
fromr the eavere\ge ‘:‘x, corresponding to a knom deviation in the

y- measure from the average y."‘ Likewise, the equation

v = "ag}j];‘ X "measures_ the ﬁost probable deviat'ion‘ of any y~
"measu.re from the mean y cprresponding to a known deviation in the

X meagsure from the mean x."
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By means of these equations, if one knows the correlation
between two measures, then, given the score on one measure he
can predict the most probable score that will be made on the
other measure.

In interpreting the correlations found in this chapter, use
was made of the table given by Rugg. He regards "Correlation as
tHegligible' or *indifferent*® when r is less than .15 to. «20; as
being'present but low' when r ranges from .15 or .20 to 35 or .40;
as being 'markedly present' or 'marked' when r ranges from .35 or
«40 to .50 or .60; as being *high' when it is above «60 or .70".

It was the object of thése studies to find out whether any

relationships and how much existed between these factors.
Teble XI

"The coefficient of correlation between multiplicationmand divi-
son was ;70:__'02. The correlation was high as one would expect to
find it. That is, pupils above the average in multiplication will
tend to be above the average in division. The regression equations
indicated that the most probable deviation of any pupil from the
mean score in division was .82 times as great as his deviation from
the gmea,miﬁ;;{’mltipliéation. Also, the most probable deviation of any
pﬁpil from the mean in multiplication was ;'59 times as great as his
Adeviation from the mean in division.

One would expect the results found here because of the nature of

these two arithmetical processes.
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{PABLE XI

CORRELATION OF COURTIS MULTIPLICATION SCORES

WITH COURTIS DIVISION SCORES FOR 202 JUNIOR

HIGH SCHCOL PUPILS

Imltiplication Scores

3456789 1011J12)13 14 15 16 17 18 19 20 21 22 23 24 Total
Division
Scores
24 112 1 1 3 6 2 1 16
23 1l 1 2 2 3 2 l1 2 1l 1 16
22 1 3 12 1 2 10
21 1 1 1 2 2 1 4 1l 13
20 11 3 1 1 1l 2 10
19 1 2 l1i1 3 2 1 1 12
18 1l 4 2|1 1 2 2 11 15
17 1 112 1 1 6
16 31 3 22 2 1 1 1 2 18
15 232 1 1 2 2 13
14 1 1 1 1/1|13 1 9
13 121 2 2213 2 1 1 1 18
12 31 111 1 8
11 2322 1 212 14
10 2 2 1 1 6
9 12 2 1 6
8 1 311 111 9
7 1l 1
6 1 1
5 1 1
4
3
10 9512 162014 13|18 1417111333 0 1 1 1 202
Ay = 4.79 ra 70
()_I=4=.07 P. E.obOZ

y=.821 '

X&® 5%y
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TABLE XIT
(CORRELATION OF COURTIS DIVISION SCORES
WITH COURTIS SUBTRACTION SCORES.

v: Subtraction Scores.
3456789101112 13 14 15/16;17 18 19 20 21 22 23 24 T

Division
Scores
24 1l 1 1 1 2 2 1 3 416
23 1l l1 4 3 3 3 116
22 1l 1 1 2 2 1 210
21 1 1 2l 1 2 1 1 3 119
20 3 2 1 11 2 10
19 1123 1 4 1 12
18 1 1l 1l 1]1 4 2 1 1 2 15
17 2 1 1 1 1 6
16 111 2 2 11 2 121 1 1 118
15 : 1l 4 2 21 111 13
14 1 2 1 1 2 1l 1 9
13 : 1 41 2 1 S 2 1l 118
12 11 2 2 2 8
11 1 21 2 4 2 1 1 14
10 1 1 3 : 1l 6
9 1l 11 2 1l 6
8 1 111 2 11 1 9
7 1l 1
6: 1 1
5 1l 1
111458121013 18 13 7 pz 16 12 15 9 12 12 9 12 202
Gx = 4,89 r = ,68

Oy = 4,79 P.E. & 02
= L9y ‘

Y B .69 x
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TABIE XIIT
CORRELATION OF COURTIS MULTIPLICATION
SCORES WITH COURTIS SUBTRACTION SCORES.

Subtraction Scores

Mul‘b:.nli- 34567809 10 11 12 13 14 15|16{17 18 19 20 21 22 23 24 .Total
action
scores
24 1 1
23 , 1 1
22 1 1
21 ‘ 0
20 , 1 1 1 3
19 ‘ 11 1 3
18 1 2 3 2 5 13
17 : 2111 3 1 2 1
16 11 1 2 2 3 5 2 ‘ 17
15 "1(2(1 1 2 1 2 2 2 14
14 2 2 1|2|2 2 2 3 1 1 18
13 1 2 2 2 1 1 4 1 3 1 18
12 2 2 1 1 21212 1 13~
11 ‘ 1 2 1 4 1 1411 1 1 14
10 111 115 2 2 212 2 1 20
9 1 1 2 1 2 3 1|12 1 16
8 ‘11 2 1 3 1 11 1 12
7 2 3 2 1 1 1 12
6 2 1 2 5
5 111 2 2 1 9
4 0
3 1 1
2 :
1 1 145 812101318 13 (1211612159 12129 12 202

Gx = 4.89 re= 71
Gy = 4,07 Po Be= .02
X ® .85y

¥ = 59 x
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TABLE XI¥
CORRELATION OF COURTIS ADDITION SCORES
WITH COURTIS DIVISION SCORES.

Addition Scores

34567891011 12 13|1415 16 17 18 19 20 21 22 23 24 Total
Division
Scores
24 2 1 1 11 2 2 1 2 3 16
R3 1 3 1 2 : 2 2 2 3 16
22 1 111 1 3 1 2 10
21 1 313 2 2 1 1 13
20 1{3;]1 1 1 2 1l 10
19 1 1 112/ 3 1 1 11 12
18 1 1 1 2 1/3/1 2 2 1 15
17 ’ 1 211 1 1 6
16 _ 1.1 2 d 2|]2/2 1 1 111 18
15 11 1 2 1 .2/2/1 1 1l 13
14 2 21 211 1 9
13 1 21 1 2 1126 1 1 1 18
12 , 1 1 112 1 1 8
11 1 l1 3 4 1 2 1 1l 14
10 1 1 1 1111 6
9 1 2 3 6
8 1 3 2 112 9
7 1l 1
6 1l 1l
5 1 _ 1
Total 1030836121523 18)24i22 12166 7 8 46 5 3

Ux = 4.25 or = .62
Gy = 4079 P.E. = c05
X = 55 y

¥ = .69x



Table XII

There was found to exist a high relationship between
ability in division and ability in subtraction. The correlation
of subtraction scores with division scores was .68 I .02. From
the regression equations it is seen that a unit deviation in
division will probably be accompanied by a deviation of .69 as
mach in subtraction. Also, a unit deviatioh in subtraction will
probably be accompanied by a deviation of .69 times as much
in division.

Table XIII

The correlation between multiplication and subtraction
showed a high relationship as is indicated by r = .71 £,02. It
is evident from the first regression equation that a deviatioh
of one unit from the‘mean of the scores in muitiplication is
most probablj accompanied by a deviation of .85 times as mich
from the mean of the scofes in subtraction. From the second
equation, itbis evident that a unit deviation in subtraction
willbprobably be accompanied by a deviation of .59 times as much
in multiplication. ) |

Table XIV

A marked rela%ionéhip was found to exist between addition and
Givision. The coefficient of correlation was .62 +.03. The re-
gression eqﬁations disclosed that a ﬁnit deviation in division
will probably be accompanied by a deviation of .55 as much in addi-
tion. Also, & unit deviation in addition will probably be accom-

panied by a deviation of 69 as much in division.
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TABLE XV
CORRELATION OF COURTIS ADDITION SCORES |
WITH COURTIS MULTIPLICATION SCORES.
Addition Scores

3456789 1011 12 13|14|15 16 17 18 19 20 21 22 23 24 Thtal

Malti-
plication
scores
24. 1l l
25 1l b
22 1 1
21 0
20 1 1 1 3
19 . | 1 1 3
18 1l 111 1 2 1 1 2 2 1 13
17 18 1 11111 2 11
16 2 12 3 3 2 2 2 17
15 2 212/ 3 1 1 1 1 1l 14
14 1 1 2{1 5 2 3 1 1 1 18
13 3 2 2|2 2 1 2 2 1 1 18
12 g 1 1 212/ 1 2 1 1 13
11 1 1 2 1 3{3 11 1 14
10 43 1 3 15 2 1l 20
9 1 1 2 2 4 1|5 16
8 1 1 2 2 2 1|2 1l 12
7 1 4 3 1 2 1l 12
6 1 1 2 1 5
5 1 1 4 1 2 9
4 . 0
3 1 1l
10368 3612152318(24|/22 1216 6 7 8 4 6 5 3 202

Qx = 4.25 r = .70
Ay = 4.07 P.E. = ,02
X = 13y

¥y= .67x
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CORRELATION OF COURTIS ADDITION SCORES

WITH COURTIS SUBTRACTION SCORES

Subtraction Scores

3 4 5 6 7 8 9 1011 12 13 14 15)16{/17 18 19 20 21 22x23 24 T
Addition : : :
Scores
24 1l 2 3
23 1. 1 2 1 5
22 1 2 l 2 6
21 2 11 4
20 1 1 2 3 1 1 8
19 1l 2 3 1 7
18 _ 1 1 2 1 1 6
17 1 11 11 2 31 1 1 1 216
16 11 1l 2 3 2 2 12
15 1 1 1 2 15 1 31 3 3 22
14 1 21 56 3 1|14 41 1 24
13 11 1l 4 2/41 1 11 l 18
12 1l 1 1 2 13 5 41 1 11 123
11 2 1 41 3 1 1 1 116
10 1l 11 3 2 1 1 111 12
9 1l 1 111 1l 6
8 1 1 1 3
7 2 11 1 1 1 1l 8
6 0
Z 1 2 3
0
3 1 1
Total 01 1 1 458 12 10131813 702016 12 159 12 18 9 12 202
Jx = 4,89 r = .64
0y = 4.25 P.E, ® .03

xﬁ 075y

¥y~ 55x
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TABLE XVII
CORRELATION OF COUR’I.‘iS DIVISION SCORES WITH
STEVENSON PROBEENM ANALYSIS SCORES.

Stevenson Scores

12 13 14 15 16 17 18 38 20 21|22( 23 24 Total

Division ,

Scores _ 1 21 4 8 16
24 1 1 2 1|53 8 16
23 ‘ 1 2|3 2 2 10
22 1 2 4 2 4 13
21 1 1/ 2 2 &4 10
20 4/ 21 5 12
19 51 3 6 15
187 2 2l 1 1 6
17 11 1 1 7/1 4 2 18
16 , 2 1 3/ 22 3 13
15
14 1 1 11 11 1 2 9
13 1 1 1 4l 51 2 4 18
12 , , 1, 33 3 1 8
11 1 1 3 3/ 3 1 2 14
10 1 1 1 1 2 6
9 1 1 2|1 1 6
8 111 2 1 9
7 1 1
6 1 1
5 1 1

Total 1 1 0 6 1 4 9 9 1038|3531 57 202

Jx = 2.57 r= 24

Jy = 4.79 P.E. = 04

x-= J13 ¥

T = 45 x
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Teble XV
A high correlatioh was found between addition and multi-
plication. The coefficient of correlation was .70 L .02,
This is a higher correlation than was found by Schreiberl.when
he used these éame factors. He found a correlation of .6461.03
between addition and multiplication.
Table XVI
The coefficient of correlation .64 * .03 between addition
and subtraction shows a marked relationship between these two
factors. A unit deviation from the mean of the scores in sﬁb—
tracfion will probably be accompanied by a deviation of .73
as mch in addition. A unit deviation from the mean of the scores
in addition will probably be accompanied by a deviation of .55
as much in subtraction.
Table XVII
The coefficient of correlation was found to be +244 .04 be-~
tween-division and reésoning ability. This shows that correlation
is present but low. A unit deviation fi-om the mean of the scores
in divisioﬁ will proba;t)ly be accompanied by a deviation of .13
as much in reasénixig. A unit deviation frz;m the mean of the scores
in reasoning abilitj will probebly be accompanied by a deviation
of +45 as much in division.
Table XVIII
Correlation betv%een reaédhing ability and multiplication

was present but low as the coefficient of correlation .19 .05

- Page 4 of this Thesis.
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TABLE XVIIT
CORRELATION OF COURTIS MULTIPLICATION
SCORES WITH STEVENSON PROBLEM ANALYSIS SCORES

: Stevenson Scores
12 13 14 15 16 17 18 19 20 21,2223 24 Total

Mltiplica=-
tion Scores ,
24 1l 1l
23 1 1
22 1 1
21 o}
20 : ' 1 2 3
19 3 3
18 1 4 2| 4 2 13
17 1 1 111 2 & 11
16 : 1l 4| 6] 2 4 17
15 1 1 3 5 4 14
14 2 1 21 4] 3 6 18
13 1 2 1 414/ 1 5 18
12 1 1 1 213 2 3 13
11 216 3 3 14
10 1 1 414 1 9 20
9 1 2 711 2 3 16
8 1l 1l 2 1 312 1 1 12
7 1 1 2 1|1 3 3 12
6 2 1 1 1 ; 5
5 1 11 ll 2 3 9
4 ’ 0
3 1 1
Total 1 1 0 6 1 4 9 9 10 38|35 31 57 202
Gz = 2.57 r = .19
@ - 4‘007 P.E. = .05
X 8 J2y

y".SOX
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TABLE XIX
CORRELATIbN_OF COURTIS SUBTRACTION SCORES
WITH STEVENSON PROBLEM ANALYSIS SCORES.

Stevenson Scores

12 13 14 15 16 17 18 19 20 21 |22(23 24 Total
Subtraction
Scores
24 11 1{1 6 b 12
23 2 211 4 9
22 1 1 13| 2 b 12
21 1 12 2 6 12
20 1 3 1 2 2 9
19 3|4 8 15
18 1l 413 4 12
17 1 1 514 1 4 16
16 1 1 1({1l 3 b 12
16 _ 1 213 1l 7
14 1l 313 6 13
13 l1 11 B[R] 3 2 18
12 11 1 1 1(3/1 4 13
11 1 1 5|2 1 10
10 1l 1 2 11 21 2 2 12
9 1l 1 3 2 1 8
8 1 1 1 2 5
7 1l 1 2 4
6 1l 1
5 1 1
4 1l 1l
Total - 1 2 06 1 4 9 9 10 38|35|/3) 57 202
Ox = 2.57 T = .23
Gy = 4,89 P.E.. = 004
x = 123y

¥ = JA4x
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shows. It was found that for every unit deviation from the
mean in multiplication, it is most probable that there will
be an accompanying dev_iation of .12 as much in reasoning énd
that for every unit deviation from the mean in reasoning, it
is most probable that there will be an accompanying deviation

of .30 as much in mmltiplication.
Table XIX

The coefficient of correlation found between reasoning
abili‘hy and subtraction was .23 & .04. This shows that
correlation was. present but low between fhese two factors.
From the regression equations it is seen that a unit deviation
in subtraction w}.ll probably be accompaniéd by a deviation
,°f «12 as mu.éh in reasoning. Also, a unit deviation in reason-
ing will probably be accompanied by a deviation of .44 as

mich in subtraction.

Table XX
There was & negligible relationship found between reason-
ing aﬁility and addition. The coefficient of correlation found
was .14 £ (05. The first régression coefficient is too small to
indicate any’chf;ng.' From the_ second equetion, it is evident that
& unit devia‘bion‘in reasoﬁng will probably be accompanied by a

deviation of .23 times as mach in addition.



 TABLE XX

CORRELATION OF COURTIS ADDITION SCORES

WITH STEVENSON FROBLEM ANALYSIS SCORES

Stevenson Scores

12 13 14 15 16 17 18 19 20 21 22|23 24 Total
Addition
Scores
24 3 3
23 2 1 2 5
22 211 3 6
21 2 2 4
20 1l 1 2 3 8
19 1 11 3 1 7
18 1 2l 1 2 6
17 1 1 4| 4| 2 4 16
16 1 3| 4 2 2 12
15 1 1 1 45 3 7 22
14 1 1 gl 3l & 9 24
13 2 1 1 3|4 3 4 18
12 2 1 3 5|3 3 6 23
11 1l 1 5|4 2 2 15
10 1l 2 1 2 1|2 3 12
9 1 1 2 2 6
8 1 1 1 3
7 1l 11 3 2 8
6 0]
5 1 2 3
4 0
3 : 1l 1l
Total 1 1 0 6 1 4 9 910 38|35/31 57 202
Gx = 2.57 r = 14
6‘5' = 4,25 P.E. = 005
x = .08y

Y = L23x

42,
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TABIE XXI
CORRELATION OF COURTIS DIVISION SCORES

WITH THORNDIKE -McCALL READING AGES

Reading Ages
140 145 150 155 160 165 170 175 180 185190/ 195 200 205 210 215 220 225 230 235 Tota

Divis-
ion
Scores

24 1 2 4 2 4 3 16
23 1 1 1 3 3 3 2 2 16
22 1 1 1 2 2 2 1 10
21 1 1 2 1 1 5 2 13
20 : 1 1 1 4 2 1 10
19 1 1 2 1 1 1 4 1 12
18 1 2 1 1 4 1 4 1 15
17. 1 3 1 ! ;)
16 1 5 3 3 3 2 1 18
15 1 2 1 2 5 2 13
1a 1 1 1 ' 3 3 9
13 1 2 1 2 1 4 3 4 18
12 2 2 1 2 1 8
11 1 2 2 3 3 2 1 14
10 3 2 1 6

9 2 1 2 1 6

8 1 2 1 1 2 1 1 9

7 1 1

8 : 1 1

5 1 1
Total 3 0 3 5 7 15 0 23 20 0 (38| 0 43 0 O 26 0 15 0 4 202

(x = 20.85 T = ,13
dy = 4.79 P.E. = .05
X2 .11y

Yy = ,15x%



TABIE XXII
CORRELATION OF COURTIS MULTIPLICATION SCORES
WITH THORNDIKE-McCALL READING AGES.

Reading Ages.

140 145 150 155 160 165 170 175 180 185(190;195 200 205 210 215 220 225 230 235 %

Malti-

plica~

tion

Scores
24 1 l
23 1 1
22 ) 1 1
Al 0
20 2 1 3
19 1 2 5]
18 1 2 2 3 2 2 1 13
17 1 1 4 2 1 1 1l 11
16 1l 1l 2 1 3 5 o 1 17
15 1l 1l 2 6 2 2 14
14 l 3 4 4 5 1l 18
13 1l 1 1 1 2 4 4 2 2 18
12 1 52 2 5 11 .18
11 1 2 2 3 1l 2 2 1 14
10 3 3 1 6 4 1 2 20
9 1 1l 2 2 1l 4 5 16
8 1 1l 1 1 l1 2 1l 1l 1l 1 l 12
7 1l 1 1 2 2 2 1l 2 12
6 1 1 2 1 5
5 1 1l 2 S 1l 1l 9
4 0
3 l 1
Total 3 0 3 5 7 15 023 20 O [3810 43 O O 26 O 15 0 4 202

Gz = 20.85 ra=,12
Gy = 4.07 P. E. & .05
x = 12y
¥y = .12x



TABLE XXIII

CORRELATION OF CQUBTIS SUBTRACTION SCORES

WITH THORNDIKE-McCALL READING AGES.

Reading Ages

45.

140 145 150 155 160 165 170 175 180 185|190} 195 200 205 210 215 220 225 230 235 T
Subtract-
ion
Scores
24 l 1 3 3 2 l 12
23 1 3 3 1l l 9
22 : 2 1 1 5 1 2 12
21 1 2 5 2 1l 1l 12
20 1 1 1 2 3 1l 9
19 1 1l 1 6 1 2 3 16
18 1 1 1l 2 2 "2 3 12
17 1l 3 2 2 2 3 1l 1l 16
16 l 1 4 1 1 3 1 12
15 1 1 1 1 1 1 1l 7
14 1 2 4 6 13
13 l 1 3 2 4 4 1l 2 18
12 1l 1 1 1 1 2 3 2 1l 13
11 2 2 2 2 2 10
10 1l 2 1 3 3 1l 12
9 1l 1 2 1l 1 1 8
8 2 1 1 1 5
7 1 1l 2 4
6 : 1l 1l
5 1 1l
4 1 l
Total 3 0 5 7 15 0 23 20 0|38 0 @3 0 0 26 0 15 0© 202

Jx = 20.85

q\y - 4089 . Pe

X=Jd2y

y‘=.16x

r=§14

E. = .05
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Table XXI

The coefficient of correlation .13 + .05 between read-
ing and division shows an important relationship between these
two factors. The regression equations disclosed that a unit
deviation in division will probably be accompanied by a
deviation of .11 as much in reading ability. Also, a unit
deviation in re:ading ebility will probably be accompanied by

& deviation of .15 as muach in division.
Table XXII

The relationship between reading and multiplication, as
shown"by thé coefficient of correlation «12 1 .05 is negligible.
The regression coefficients that followed from this relation-

ship were the same, both being .12.
Table XXIII

A negligible relationship was fo‘unQ. between reading and
subtraction. The coefficient of correlation found was only
14 * .05. A unit deviation from the mean of the scores in
subtraction w;{ll probably be accompanied by a deviation of .12
as muéh in reading ability. A unit deviation from the mean
of the scores in reading will probably be accompanied by a

deviation of .16 as much in subtraction.
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TABLE XXIV
COERELATION OF COURTIS ADDITION SCORES

WITH THORNDIKE-McCALL READING AGES.

Reading Ages

140 145 150 155 160 165 170 175 180 185|190| 195 200 205 210 215 220 225 230 235 T
Addition ' ,
Scores
24 1l l 1l 3
23 1l 1l 1l 1l 1 5
22 1l 1 3 l 6
21 1 2 l 4
20 1 1 1 3 1 8
19 2 l 4 7
18 1 1 3 1l 6
17 1l 1l 3 2 2 5 1l 1l 16
16 1 2 1 1 3 2 2 12
15 1 1 1l -3 1 7 5 2 1 22
14 1 2 & 2 3 4 3 2 24
13 1 3 3 2 1 2 ‘1 3 2 18
12 1 1 3 4 4 4 3 3 23
11 1 1 3 2 1 1 2 2 2 15
10 1 1l 5 4 1 12
9 2 2 1 1l 6
8 1 1 1 3
7 1 1 2 2 1l 1l 8
6 0
5 1l 1l l1 3
4 . 0
3 1l 1
Total 3 0 3 5 7 15 0 23 20 0 [|38{0 43 0 O 26 0O 15 0 4 202

ﬁ = 20,85 rw 04
0y = 4.25 P.E. & .05
x= 04y

T = 04 x
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TABIE XXV
CORRELATION OF STEVENSON PROBLEM ANALYSIS

SCORES WITH THORNDIKE-McCALL READING AGES.

Stevenson Scores

12 13 14 15 16 17 18 19 20 21| 23|23 24 Total
Reading
Ages
R35 12 1 4
230 ' 0
225 : 1 1 111114 6 15
220 0
215 1 1 733 11 26
210 ) 0
205 ' 0
200 1 2 3 4|97 17 43
195 - 0
190 11 3 2 1 6(8|5 11 38
1856 . 0
180 1 2 2 711/2 5 . 20
175 1 1 2 1 1 1041 2 23
170 0
165 2 11 1(3(56 2 15
160 : 1 2 311 7
155 1 1|21 5
150 ; 1l o1 1l 3
145 V 0
140 i . : 2 3
2

Total 1 10 ’ 61 4 9 910 3835|131 57 20
Gk = 2.57 r= .27
G-y‘ = 20,85 P.E. = 04

X 2 L16y

¥ B 44x
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TABLE XXVI
CORRELATION OF COURTIS DIVISION SCORES

WITH MENTAL AGES.

, Mental Ages
120 130 140 150 160 170 180]190| 200 210 220 230 Total

Division ~
Scores
24 : 213 5 5 1 16
23 2 Rl 2|3 3 3 1 16
22 1 1{1} & 2 1 10
21 : 1l 2131 4 3 13
20 1 215 1 1 10
19 1 1 1 11312 3 : .12
18 1 9 1/]2| 3 2 2 1 15
17 1 1 1/ 2 1l 6
16 1l 2 2 21 3| 8 2 3 18
15 1l 1 2 21311 3 13
14 : 2 ‘ 21 4 2 9
13 1 2 2 1 512 2 1 2 18
12 ' 1 1 2 211 1 8
11 1 3 1 1124 2 16
10 : 2 2 1 6

9 1 2 2 1l 6

8 1l 1 4 1 1 1 9

7 1 1l

6 1 1l

5 11 1l
Total 2 1 2 7 21 12 18(8%9|39 31 23 7 202

(x B 22.54 T = W25
0y = 4.79 P.E.T 04
X = olly

y = .53x
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Teble XXIV

No relationship was found between reading age and addition.
The coefficient of co;relation between these two factors was
«04 L .05, The regression coefficients did not contribute any
gignificance to the influence of elements involved in this

relationshipe.
Table XXV

Correlation was found to be present but low between read-
ing age and reasoning ability. This‘is shown by the coefficient
of correlation .27 £ .04. A uﬁit deviation from the mean of
the scores in reading will probably be accompanied by a devia-
tion of .16 as much in reasoning ability. A unit deviation
from the mean of the scores in reasoning will probably be

accompanied by a deviation of .44 as much in reading ability.
Table XXVI

Correlation between mental age and division was present
but low as is shown by r = .25 1 .04. It was found that for
 every unit deviation from the mean in division, it is most
probable that ghere will be accompanying deviation of .1l as
mach in mental agé and that for every unit deviation from
the mean in mental age, it is most probable that there will

be an accompanying deviation of .53 as much in division.
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TABLE XXVIT
CORRELATION OF COURTIS MULTILICATION
SCORES WITH MENTAL AGES. |

Mental Ages

120 130 140 150 160 170 180 D90} 280 210 220 230 Total

Maltiplica~-

tion Scores

24 ’ 1 1
23 1 1
22 1 1
21 0
20 1 2 3
19 2 1 3
18 1 5. 4 3 13
17 2 1l 1 3 2 1 1 11
16 1 2 1 4 3 3 2 1 17
15 . 1 2 - 214 1 9 1 14
14 1 2 2 4 4 1 4 18
13 1l 4 2 4 3 2 1 1 18
12 5 2 2 | 21 2 1 13
11 2 l 4 3 1 2 1 14
10 1 21 2 2 4 6 1 1 20
9 11 2 2 2/ 3 4 1 16
8 1l 1l 1 2 2l 2 2 1 12
g 1l 1 l 13 3 2 12
6 1 1l 1 1 1 5
5 » 1 2 3 2 1l 9
4 0
3 1 1
Total 2 1 2 721 1218 P9 |39 31 23 7 202

G..x = 22.54 r = 21
Gy = 4,07 P. E. = ,05
x® 12 ¥

Y& 38 x



TABLE XXVIII

COERELATION OF COURTIS SUBTRACTION SCORES

WITH MENTAL AGES.

Mental Ages.

52.

¥ = 47x

‘ 120 130 140 150 160.170 180)190 200 210 220 230 Total
Subtract- o
‘ion Scores ,
24 1] 4 2 1 3 1 12
23 ’ 2 2 2 1 2 9
22 2 1] 3 1 b5 12
21 ) 1 2] 6 2 1 12
20 » 1 2/ 11 1 2 1 1 9
19 2 1] 3 3 .2 @ 1 15
18 1 1 1 1| 3 2 2 1 12
17 2 2 2 1y 3/ 1 4 1 16
16 1 1 1 1 2§ 2] 1 ) 12
15 1 1 1 S 1 7
14 1 2 3| 2 2 1 1 13
13 ; 3 2 1} 5 3 3 1 18
12 1 1 3 2 2f 2 2 13
.11 : 1 2 1 1| 3 2 10

10 1l 1l 3] 2/ 1 2 2 12

9 1l 2] 2 2 1 8

8 l1 1 1 2 5

7 1] 2 1 4

6 1l 1l

5 1l l

4 1l 1l
Total R 1 2 7 Rl 12 18 39| 39 31 23 7 202

(x = 22.54 r = .22
0y = 4.8 P.E. = 405
X = .lOy
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Teble XXVII

This study disclosed a correlation pregent but low

between mental age and ’ability in mltiplication. The co-
efficient of correlation found was .21 % .05. From the

regression equations it is seen that a unit deviation in
mltiplicatio;i will probebly be accompanied by a deviation
of .12 as gnzéh in mental age., Also a unit deviation in
mental age will probably‘be accompaniéd by a deviation of
+38 as much in multiplication. '

This agrees closely with what Schreiberl found in his
stud.y; He found the coefficienf between these two factosms

to be .256 £.05.
Table XXVIII

The correlation between mental age and subtraction was
found to be'presexﬁ: but low. The coefficient of correlation
found was .22 t .05, It is evident from the first regression
equation that a deviation of one unit from the mean of the
scores in subtraction is most probably eccompanied by a
deviation of .10 times aé mach from the mean of the scores in
mental age. From the secbnd equation, it is evident that a
unit deviation in mental age wild probably be accompanied by

a deviation of .47 times as much in subtraction.

. Page 4 of this Thesis.



TABIE XXIX
CORRELATION OF COURTIS ADDITION SCORES

WITH MENTAL AGES.

, MENTAL AGES

Addition 120 130 140 150 160 170 180190} 200 210 220 230 240 250 Total
Scores

24 2 1 3
23 : 1 1 2 1 5
z2 1 /{11 1 1 1 6

Rl g 11 1 1 4
20 2 211 2 1l 8
19 1 212 2 7
18 1 1 3 o1 6
17 1 3 1l 2 4 b .16
16 B 1 1 1 3 5] 3 12
15 1 3 1 11417 2 2 1 22
14 3 4 2|51 5 4 1 24
15 1 1 2 4 6 1 2 1 18
12 1 1 1 2 1 8 2 3 4 23
11 3 3|5 l1 3 15
10 2 2 2 1|3 1 1 12
9 1l 1/1 1 1 1 6
8 1 1l ) 1l 3
7 1 1 12| 2 1 8
6 0
5 1 1l 1 S
4 0
3 1l 1
Total 2 1 2 7 2 12 18 |39 |39 31 23 7

Jx = 22.54 r = 17
05 = 4.25 P.E. = .05
X = .09y

y= + 32X
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TABIE XXX
CORRELATION OF MENTAL AGES WITH

swmﬁsox PROBLEM ANALYSIS SCORES.

Mbntal ages
120 130 140 150 160 170 180190 200 210 220 220 240 Total

Stevenson

Scores

4 1l f 4 2 41917 9 8 3 57
23 : 2 2 2 1|2 6 6 8 2 Sl
22 1 4 5 2 |11 5 4 2 1 35
2l 2 8 3 b |10 5 b5 3 38
20 11 1182 2 2 1l 10
19 : 1 11 1 & 2 9
18 \ 1 1 2 112 2 9
17 3 1l 4
16 ‘ , 1l 1
15 1 1 1 1 1l 1l 6
14 : . 0
13 1l 1
12 , 1 1
Total 2 1 2 7 21 12 18 |39 39 31 23 7 202

Jx = 22,54 r = 27
O—-y =2 2.57 P.E.= 004
x = 24y

¥y = J3lx
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Table XXIX

‘The relationship between addition and mental age was
found to be less than that of any of the other figse factors
that were compared with mental age: This is shown by the
coefficient of correlation .17 * .05. Correlation was
present baot low. A unit deviation from the mean of the
scores; in eddition will probably be accompenied by a
deviation of :09 as much in mental age. A unit deviation
from the mean of the scores in mental age will probably
be accompanied by a deviation of .32 as much in addition.

Schreiberl found a mmch higher correlation than this

between these two factors. His correlation was .342 1.05,
Table XXX

The relationship between mental age and reasoning
abiiity was found to be the same as between reading age and
reasoning ability. The coefficient of correlation .27 .04
shows that correlation was present but low. It was found
thgt for every unit deviation from the mean iﬁ reasoning
ability, it ié most probable that there will be an accompany-
ing deviation of .24 as much in mental age and that for every

unit. deviation from the mean in mental age, it is most probable

1. Page 4 of this Thesis.



TABLE XXXI
CORRELATION OF MENTAL AGES WITH
THORNDIKE~McCALL READING AGES.

Méntal Ages.

57,

120 130 140 150 160 170 180190, 200 210 220 230 240 Total

Reeding

Ages

235 111 1l 1 4
230 0
225 1({2]1 & 6 & 15
220 0
215 1 56 4 11 3 2 26
210 0
205 0
200 2 1 5 111110 7 6 1 43
195 (VR
190 l 6 2 316110 5 5 1 38
185 0
180 2 2 1 214} 3 3 3 20
176 1l 3 3 7171 2 23
170 0
165 2 b 1115 1 15
160 2 111 3 7
155 1 121 5
150 l 1 1 3
145 0
140 2 1 3
Total 202

2 1 2 7 21 1218 |39 |39 31 23 7

Oz = 22.54 . p 2 53
(v = 20.85 P. E.& .03
X = 027y

y ™ «98x



TABIE XXXII

CORRELATION OF COURTIS DIVISION SCORES

WITH HOTZ TOTAL SCORES

Hotz Scores

=8 =7 =6 =5 =4 =3 ~2|=1| 0O 1 2

3 4 5 Total

Division
Scores

24 1 213 6 1 2 1 16
23 1l 1 2(2 4 2 2 1 1 16
22 1 11 l1 3 1 11 10
21 1 2/ 2 5 2 13
20 ' 3 3 3 1 10
19 1 1 1 11 3| 3 2 12
18 1 1! 3| 3 5 1 15
17 1 1 1 1 2 6
16 1 31 4 1 3| Bt b 1l 18
15 1 2 35 1 1 13
14 ‘ ) 3 2 2 9
13 1 1 1 4 2 112/ 1 2 3 18
12 2 2 311 8
11 2 4 1 2|2/ 2 1 14
10 1 1 2 1 1 6

9 1{ 3 11 6

8 3 1 221 9

7 1 1

6 1 1

5 1 1
Total 2 5 3 6 23 15 25|35/36 27 12 11 2 202

Gx = 2445 T = L29
Uy = 4.79 P.E. = 04
X = J15y

y = .56x

58.



59.

that there will be an accompanying deviation of 31

as mch in reasonings
- PABLE XXXI

Mental age and reading age in this investigation
' had a marked‘ relatiopship. | The correlation between
| ~mental age and reading age was ¢53 1 .03, From the

| regression equations it is seen that a unit devié.tion
in reading age will probably be accompanied by a deviation
of +27 as much in mental ége. Aiso', a unit deviation in
- mental age will probably be accompanied by a deviation of
¢98 as much in reading agee

Mon'coel found a similar correlation of .52 1 .09

between Otis scores and the Trabue Language, L & M.
TABLE XXXII

The correlation between ability in algebra, as measured
by the Hotz First Year Algebra Scales, and division was
.29 + .04, This cosfficient of correlation although low
shows that there 18 present a rélationship between these
two factors. From the regression equations it is seen that
a unit deviation in division will probably be accompanied
by a deviation of .15 as much in achievement in algebra.

Also a unit deviation in achievement in algebra will probably
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TABLE XXXIII

CORRELATION OF vCOURTIS RULTIPLICATION

SCORES WITH HOTZ TOTAL SCORES.

Hotz Scores

Moltipli- =8 =7 =6 =5 =4 =3 =2|=1| 0 1 2 3 4& Total
cation
Scores
24 1 1
23 , 1 1
22 : 1 1
2h 0
20 1 11 3
19 1 2 3
18 2 3133 1 1 13
17 ' 3| 21 3 1 2 11
16 -1l 4] 6 6 17
~ 15 ' 1 1 2 413 2 1 14
14 ) 1l 1 1 4 54 1 1 18
13 1 2 2l 2[4 3 1 2 1 18
12 1 1 3 1 1123 3 1 13
11 1 1 1 4| 1 2 2 2 14
10 1l 1 1 3 21411 3 2 2 20
9 2 2 21414 1 1 16
8 1 2 2 3|12 1 12
7 1 1 2 2 112 2 1l 12
6 1 2.1 1 5
5 3 2 1|11 1l 9
4 0
3 1 1l
Total 2 5 3 623 15 25|35(36 27 12 11 2 202
CTx m 2,45 re 30

Uy = 4.07 P.E. = 04
-‘ x = .18y

AL I h 4



CORRELATION OF COURTIS SUBTRACTION
SCORES WITH HOTZ TOTAL SCORES

TABILE XXXIV

Hotz Scores

y=- «49x%

=8 =7 =6 =5 =4 =3 =2 =1/0 ;1 2 3 4 Total

Subtract=-

ion Scores
24 3 1|3|1 2 2 12
23 1 1 2{2{1 9
22 1 11 2lzl1 2 1 12
21 - 3 20413 12
20 1 : 1 231 1 9
19 1 2 2 2(314 1 15
18 111 2132 1 1 27
17 ; 2 1 1 1 5/2153 1 16
- 16 1 131 1 3431 12
15 . 1 11 1 2 1 7
14 1 3 1 2(11(4 1 13
13 2 2 5 4|1l2 1 1 18
12 , 1 3 1 3 2{1 1 1 13
11 1 2 1 24 10
10 3 3 2 2 11 12
9 3 1 1 2 1 8
8 1 2 1 1 5
7 1 2 1 4
6 1 1
5 1 1
4 1 1
Total 2 5 362315 25 35|36(27 12 11 2 202

Jx = 2.45 r = .25
Jy = 4.89 P.E.= .04
X T L13y

61.



TABLE XXXV

CORRELATION OF COURTIS ADDITION SCORES

WITH HOTZ TOTAL SCORES

Hotz Scores

-8 =7 =6 =5 =4 =3 =8|=1] 0 1 2 3 4 Total
Addition
Scores
24 2 1 3
23 12 1 1 5
22 11 1 2 1 6
21 - 1] 2 1 4
20 2 1121 1 1 8
19 1 11 2/1f1 7
18 ' 3/ 1 2 6
17 21 7 4 2 16
16 12 1 122 2 1 12
15 1 1 2 3/4|3 5 1 2 22
14 2 21 1 2(6|l4 &4 2 24
13 1 21 41 41|11 3 18
12 : 14 6|34 3 2 23
11 1 1 1 2{4(2 3 1 15
10 1 2 2 23 11 2 12
9 1 2 2l 1 6
8 1 11 3
7 121 2|1 1 8
6 f : 0
5 1 1 1 3
4 0
3 1 1
Total 2 5 53 6 23 15 25(35|36 27 12 11 2 202

(Gx = 2.45
Oy = 4.25
x = .11y

Na = 233x

]
n

«19

+05
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be accompanied by a deviation of +56 times as much in

divisione

TABLE XXXIII

Correlation vas present but low between ability
in slgebra and muitiplication. The correlation was found
to be ¢30 1 ¢04¢ It was found tﬁa’a for every unit deviation
from the mean in miltiplication, it is most probable that
there will ba an accompahying deviation of 18 as much in
ability in algebra and that for every unit deviation fxﬁm
the mean in ability in algebra, it is most probable that
there wi_il be an accompanying déviation of 49 as much

in mltiplication.
TABLE XXXIV

A low correlation was found between ability in
‘algebra and subtraction. The coefficient of correlation
was «25 t .04, A unit deviation from the mean of the
scores in subtraction will prdbably be accompanied by a
deviation of +13 as much in ability in algebra. A unit
deviation ffrom the mean of the scores in ability in algebra

will proﬁably be accompanied by a deviation of 49 as much

in subtraction.



Table XXV

The correlation found between addition and ability
in algebra was lower than that found between ability in
algebra and any of the other six factors that were com~
pared with it. The coefficient of correlation .19 1t.04
shows that correlation was presexﬁz but low. From the
regression equatiozis it is seen that & unit deviation in
addition will probably be accompanied by a deviation of
1l as’ mach in ability in algebra. Also a unit deviation
abiiity in algebra will pro'bablfr be accompanied by a

. deviation of +335 as mach in addition.
Table XXXVI

This study revealed that a relationship present but
low ekisted between ability in algebra and reasoning ability.
The coefficient of correlation was .27 + .04. A unit devia~
tion from the mean of the, scores in reasoning ability will
probably be acbompanied by a deviation of <26 as much in
ability in algebra. A unit deviation from the mean of the
| scores in algebra ability wiill prohably be accompanied by

a deviation of .28 as mmch in reasoning ability.



TABLE XXVII

CORRELATION OF THORNDIKE-McCALL

READING AGES WITH HOTZ TOTAL SCORES.

Hotz gco res

S

w8 =7 =6 =5 =4 =3 =2|=1|10 1 2 3 4 Total

R.A. :

235 1] 1 1 1 4
230 0
225 1 2123 3 2 2 15
220 0
215 1 2 3|39 5 1 2 26
210 0
205 A 0
200 5 1 31518 9 1 2 1 43
195 0
190 1 2 4 7/4l6 7 4 2 1 38
185 0
180 3 2 2|34 a4 3 2 20
175 1 1 4 2 4|35 2 1 23
170 - 0
165 1 3 2 4 1)4 15
160 1 112 1 1 7
155 1 2 1 1 5
150 1 11 3
145 0
140 1 2 3
Total 2 5 3231525 35{36 R7 1211 2 202

@3 2445 T's= 650’
Jy ™ 20.85 P. E. = 04
xR 29y
¥y = .86 x

65.
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TABLE XXVIII
CORRELATION OF MENTAL AGES WITH

HOTZ TOTAL SCORES.

Hotz Scores

" wB =7 =B =5 =4 =3 =2|=1(=0 1 2 3 4 Total

M.Ae

230 1 1)1 2 2 7
220 1 1({5(7 4 3 2 23
210 1 "5 637 5 2 2 31
200 11 4 4 575 7 12 2 39
190 1 2 4 4 3|77 7T 3 1 39
180 1 2 3 4|1 3 2 2 18
170 1 1{5 2 2 1 12
160 1 3 4 2 3|51 11 21
150 2 11 1 2 | 7
140 11 2
130 1 1
120 1 1 : 4 2
Total 2 5 5 6 23 15 25(35(36 27 12 11 2 202

Qx = 2445 1 = 33
7y ® 22,54 P. E. = .04

x= 38y
J ®.e32 X



67.

Table XXVII

S‘here was & marked relationship found between reading
age énd a‘oi&ity in algebra. The i‘actor of reading age was
found to have the highest relationship with ability in
algebra of any of the seven factors that were compared with
its The coefficient of correlation was .50 *.04.

This ma.z:ked. correlation &as found interesting since no
studies have seemed to consider reading abklity a factor of .

success in algebra.

-The regression equations dosclosed that a unit deviation
in reading ability will probably be accompanied by a devadtion
of‘ .‘.2§ as much in ability in a;tgebra. Also, a unit deviation
in"ability in algebra will probably be accompanied by a deviation

of .85 as much in reading ability.
Table XXXVIIT .

For these pupils, the data disclosed a relationship present
but low. The correlation was .33 It .04. It was expected to
find a cori'ela’cion mich higher than this. ‘

From the x_'egression equations it is seen that a unit devia-
tion in mental age will probably be accompanied by a deviation
§f +38 as much in ability in algebra. Also; a unit deviation
'in ehility in algebra will probably be accompanied by a devia-

tion oi‘ «32 as much in mental age.
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TABIE XXXVI
CORRELATION OF STEVENSON PROBLEM

ANATYSIS WITH HOTZ TOTAL SCORES.

‘ ‘Hotz Score

sqsvenson | 8 =7 -6 =5 -4 -3 -2 |<1]0 1 2 3 4 Total

Seore oy 2 1 3 4 5(11/10 106 4 1 57
25 1 2 2 8|67 2 3 31
22 1 1 4 3 3|83 632 1 35
21 1 5 3 1 3|71 521 58
20 3 2|21 11 10
T 2 |12 2 1 9
18 | 2 5 2 9
17 5 1 4
16 . 1 | 1
15 1 1 1 1 2 6
14 | | 0
13 1 1
12 \ 1 | !
Total 1 5 3 6 23 15 25[35036 271211 2 202

Gx = 2,45 r = 27
G_Y -.2057 P.E.= '04
= 267F

y‘ m» 428 X
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Breed and Breslich 1 found a mmach higher correlation
between intelligence composite end Hotz examples. It was
.56 i.;OG; This can probably be explained by the fact that
they gave selected problems from the Hotz tests.

lMonroe 2 found a correlation of 37 % .10 between Otis
gcores and Rogers Algebraic Computation.

All of the correlations found were positive. This
seems to show thét all of the factors studied are related.
Especially does it seem that the factors compared with
~ achievement in algebra may have enough relatiomship with

it to be causal factors.

1. Page 8 of thig Thesis.

2. Page 10 of this Thesis.
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CHAPTER V
THE INTERPRETATION OF FINDINGS. CONTINUED.

B, PARTIAL REIATIONSHIPS

It was one of kthe objects of this study to show to
what extent the factors of intelligence, reading ability,
arithmetic reasoning a‘bility, and ability in computation
predict success in algebra., There was also a desire to
'study further the relationship of rea.ding. age and achievement
in algebra. | ' ;
The method used in this part of the investigatir;n was

partial correlation. McCallts formula,

- T r r

r = . - . .

Fya,za5678 - 22 5‘:‘568 ( 12 45678) © 25.45676)
NI -( 13.45678) \il

“(r23.45678)2

was used. Each of the seven factors was compared by

- partial correlation with achievement in algebra, ali of the

others being held constent. In this way it was hoped to

point out which factor had the most influence on success in
a.lgebra.;‘ By this method the writer also wished to show whether

or not reading age did have as close & relationship with achievement

in algebrs é.s the oriéina.l correlations seemed to indicate.
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TABLE XXXIX
COEFFICIENTS OF CORREIATION AND PROBABLE ERRORS

USED IN THIS STUDY.

Hotz Mental Reé,ding Stevenson Addition Sub~ Multi~ Division
Total Age Age Resgoning trac- plica-
; tion tion

Hotz Total «35504 50504 .27 £404 19 1404 425105 o30+04 429 +.04

Mental Age 331,04 53103 o27 404 J17H05 +221.05 4212,05 o25+,04

Reading 504204 452+,03 o27 £404 (04 £4,05 141,05 ,12t,05 .134,05
- Age ' ,

Stevenson +27+.04 +27+,04 274,04 14 £.05 25404 ;19305 .241.04

Reasoning

Addition  419%.04 174,05 041405 14 +,05 e641,03 ,701.02 681,02

Sub-
beaction +254.04 422405 4145405 23 + 404 (64 +,03 7 a714402 468102

Nﬁll’biﬁli- 30104 4214505 412405 419 £05 470 2402 o71%02 «701.02

cation

Division  ¢29+.04 251,04 ¢13305 424 2,04 462 1,03 684,02 ,70102




72.

TABLE XL

COEFFICIENTS OF PARTIAL CORREIATION

COMPUTED FOR THIS STUDY.

Hotz Algebras Scales
Hotz Algebra Scales

Hotz Algebra Scales

Hotz Algebra Scales
Hotz Algebrs Scales
Hotz Algebra Scales

Hotz Algebra Scales

and Mental Age without the Other Six Factors
and Reading Age without the Other Six Factors

gnd Arithmetic  without the Other Six Factors
Reasoning

and Addition without the Other Six Factors

and Subtraction without the Other Six Factors

«007
42

o1l

1,103

«005

and Multiplication without the Other Six Factors ,14

end Division without the Other Six Factors

«18
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TABLE XLI
ORIGINAL AND PARTIAL COERFFICIENTS OF
CORREIATION BETWEEN ACHIEVEMENT IN

ALGEBRA AND SEVEN FACTORS OF SUCCESS.

Tactors ot Mental Reading Arithmetic Addition Sub- Maltipli~ Division

Success Age Age Reasoning trac- cation
: tion

Achievement

in Algebra

Original

351404 50 2,04 427 .04 19 3,04 252,08 302,04 291,04
Fartial 4007 W42 o11 ~.105  .005 14 .18

Rea.d.ing age seemed to have the most influence on achievement in algebra
in this investigations The partial correlation coefficient of +42 was a
decrease from the original correlation of <50 This partial coefficient
of 42 still shows & ma_.rked relationship between these two factors.

The factor of division seemed to have the second most important
influence on achievement in algebra. The partial coefficient of ,18
shows some relstionship although it is slight,.

Multiplication seemed to be the next in importence, This partial
coefficient was .14, which also shows slight relationship.

Reasoning ability seemed to have suffered quite a reduction from

the original correlation. »The partial coefficient 411 is still enough
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to show that there is some reia‘bionship.

The partial coefficient of ~.103 shows that there is some
inverse relg.tion between addition and zchievement in algebra when
freed from the influence of the other six factors.

These da:f:s disclosed the fact that mental age alone had
no influence on achievement in algebra. This result deserves
attention because there is a very comon belief among teachers
that this is the most important factors

| Subtraction also appeared to have no influence when freed

from the other factorss
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CHAPTER VI

SUMMARY OF FINDINGS

A careful consideration of the data obtained in this stuwdy
of succegs fagf;ors in first year algebra of pupils in Central
Junior High School at Kansas City, Missouri, reveals the
following factss

Three of the teéts given: namely, the Courtis Subtraction
Test, the Courtis Division Test, and the Stevenson Analysis Test
did not seem to measure this group of pupilse

The distribution of reading ages was multimodal,
INTER-REIAT IONSHIPS

1. A high correlation was found to exist between Courtis
multiplication scores and Courbtis division scores.

2. A high correlation was also found between Courtis division
gscores and Courtis subtraction scores.

3. The relationship between Courtis subtraction scores and
Courtis multiplication scores was high.

4, The relationship between Courtis addition scores and
Courtis division‘ scoreé was found to be marked,

5. A high correlation was found to exist between Courtis addition
- and Courtis um’ljbip‘lié&tion scores. |
6+  The correla.‘tion between Courtis addition ami Courtis subtraction

scores was markeds
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7¢ The relationship between Oourtis division scores and
Stevenson Problem Ana.]ysis gcores was low though significant. This
relationship was curvilinear, which further indicates that these tests
proba‘bly did not measure this group.

8. The relationship Bound between Courtis multiplication scores
and Stevenson Problem Analysis scores was almost negligible,s The correla-
tionr table shows a non-linear relationship between these two factors.

9+ Between Courtis éubtra.ction scores and Stevenson Problem Analysis
scores the correlstion was low, Here also & skewed curve was found,
due to the Stevenson scores.

10 There was very little relationship found between Stevenson
Problem Analysis scores and Courtis addition scores, Here also the
relatio:ishib was non-l:'mea,r.

11; There was & slight relationship found between Thorndike-McCall .
Reading Ages and Courtis division scoress The skewed curve found here
is probably due both to the nature of the division scores and to
the wmsual distribution of the reading ages.

" 12, The relationship between reading ages and multiplication scores
was very low, This curvilinear relationship was probably due to the
read ing age distribution also,.

13 Slight relationship was found between reading ages and subtraction
scores. An;other curvilinear relationship was found here, |
| 14.No coriel@tion was found to exist between reading ages and

¢

addition scoress This was also a non-linear relationship.
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15; Correlation was found to be_present but low between reading

ages‘a.ﬁd reasoning‘scorésg This relationship was é.lso curvilinear.
| 1é¢ The correlation between mental ages and division was low.

A skewed curve was found here also.

17. There was found. a low correlation between mental ages amnd
mlﬁiplication scores,

18, The correlg‘cion found betxvéen mental ages and subtraction
gcores was lows

19 A slight relationship was found between mentsal ages and
addition scores.

20+ A low though significant relationship was found between
rea.di;ag gges and reasoning scores. A curvilinear relationship found here
ﬁhich was probably due to the nature of these two sets of scores.

21s There waé a marked relationship between mental ages and
' read ing ages. The curve in this correlation wag also non—linea.f.
22, A positive low correlation was found to exist between
achievement in algebra and division. '.['his' relationship was curvilinear,
23, A present but l.ow relationship was found to exist between
achievement in algebra and multiplication,

244 A low correlg.tion was found between achievement in algebra and
subtraction; This relstionship was non~linear.

25, A very low correlation was found to exist between achievement
in algebra and additione.

26+ There was found a low positive correlation between achievement

in algebra and reasoning ability. This relationship wes curtilinear,
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27. There was a marked relationship found between achievement
in algebra,y and reading ages, The skewed curve found here was probably
dué to the unususl distribution of the reading ages.

28 The correlation between achievement in algebre and mental

ages wes present bu;t low,
PARTIAL REIATIONSHIPS

Reading age had a marked influence on achievement in algebra
when freed from the other six factors considered,

Arithmetic reasoning, multiplication, and division each when
taken slone seemed to have slight influence on achievement in
a.lgeb‘ra.k

Addition was fqund. to hé.ve g slight negative influence on
achievement in algebras

Neither menta.l age nor subitraction when taken alone seemsd

to have any influence on achievement in algebtas



79.

CHAPTER VII

AFPLICATION OF FINDINGS

It seems safe, in the light of the data studied, to
conclude that these seven factors considered do help to determine
a.pupil*s success in algebra, However, success in algebra does
not depend on these factors alone, for it is realized that all
of the factors of success have not been included in this investiga-
tion, |

The unmusual results found in the study may be due to the
fact that foov small & mumber of pupils wag included to make the
results reliablea The investigation was also limited to one
schools Hgwever, the results do offer some very helpful
suggestionss

It seems that it would be valuable to have on record the
gcores on each of these seven measures for every pupll entering
the second year of junior high schools These records would be
helpful for two purposes: first, for use in classification and
second, for aid in advising pupils as to whether or not they should
enroll in algebra.

For instance, suppose a child was enrolling whose ability
in division was two units above the mean in division. PFrom the

regression equation it would be found that he would probably be
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30 of & unit above the mean in ebility in algebra. The same
coy_xid. be done for each of the other six factorss Then the average
of these would give a fair éstima:be, other things being equal,

of wha.t success this pupil would make in algebra.,

The use of all of these scores as a basis for classification
would certainly give better results than the use of the
intelligence scoré alones

When measures gre found for the other factors which seem
to be factors of success in algebra, +this study can be greatly

extendeds



- APPENDIX

Pupil M.A. R. A, Stev. Add. Sub. Mul, Div, Hotz.

1 189 192 24 14 14 10 14 2.4
2 201 203 20 21 20 17 23 12
3 191 158 23 11 11 11 14 792
4 194 203 R4 18 23 17 24 -e27
5 193 181 24 14 19 13 21 ~¢ 56
6 az28 203 23 9 13 9 10 -+15
7 186 175 22 14 17 11 8 ~1:¢40
8 207 169 18 19 22 14 22 ~-2.05
9 163 192 %4 15 17 17 13 3.89
10 2% 218 ©22 13 is 11 13 3.40
11 195 203 24 18 17 14 16 ~.62
12 170 : 203 - 22 12 14 16 16 ~e52
13 164 192 24 10 12.. 10 11 - 64
14, 202 175 20 13 9 9 16 =-3.05
- 156 205 203 24 7 7 7 8 ~-.62
16 214 226 17 13 13 5 10 -=3.90
17 158 169 23 13 17 15 19 ~5420
- 18 169 : 164 22 16 19 11 23 -4469
19 188 158 20 15 20 16 23 -l.88
20 186 175 21 11 13 12 22 1.78
2l 186 175 21 17 18 17 18 «37
22 198 203 ’l 19 18 16 19 ~.89
23 204 203 4 14 15 9 20 1,93
24 228 : 192 19 18 4 15 20 1,87
25 210 181 21 17 21 16 23 «38
26 157 188 21 2 1 13 13 49
a7 204 192 .16 9 12 10 16 ~3¢51
28 71 203 22 16 12 12 11 ~3425
a9 215 203 23 19 24 18 24 -1.55
30 137 152 15 15 12 6 11 ~6420
31 181 164 19 13 20 4 21 ~7.,44
32 166 141 24 14 19 13 19 -4 27
33 205. 181 18 7 8 7 5 ~2.,94
34 195 192 18 1z 23 18 24 ~1.90
35 199 - 169 22 22 23 14 23 ~2,45
36 191 226 24 12 16 15 23 .18
37 234 226 24 9 19 10 18 =29
38 194 181 20 11 9 7 11 1,83
39 173 218 ) 18 18 18 20 1,97
40 208 203 24 12 14 13 11 ~-1.53

41 160 169 22 13 .15 12 11 ~6455
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187

‘Steve

M.A.  R.A. - Sub. Div. Hots
42 126 141 15 7 15 8 18 4.55
43 162~ 181 12 20 e 13 11 3487
44 218 226 20 12 12 7 11 1.77
45 198 218 21 15 18 13 13 1.69
46 154 203 zR3 16 18 14 18 72
47 205 203 24 15 14 11 15 l.11
48 168 192 2l 13 13 13 17 l.44
49 175 175 4 12 16 12 19 18
50 148 152 18 5 10 8 13 .65
51 187 192 21 11 11 9 11 «90
52 232 192 83 15 23 15 13 1.72
53 197 192 22 10 14 5 12 2,93
54 226 R26 21 12 17 10 18 1.58

187 175 17 7 10 6 8 Se64
56 192 175 21 17 R4 18 16 98
57 203 169 23 11 18 8 1l 04
58 156 192 21 9 14 10 17 2.18

197 192 24 12 7 5 12 3ol
88 166 175 21 16 20 15 18 .01
61 196 203 A -9 10 10 13 2.37
62 174 203 22 14 12 9 13 279
63 203 203 4 23 21 15 23 1.35
64 199 192 22 15 19 10 19 1.85
65 159 181 20 12 18 9 9 «68
66 169 175 23 ) 16 14 16 122
67 220 192 21 17 19 20 24 o63
68 - R06 226 23 14 21 18 18 «40
69 214 181 21 16 17 18 4 o62
70 204 203 24 17 19 14 21 <75
71 212 203 24 15 17 12 10 Cell
72 215 203 4 14 14 12 18 1.50
73 212 218 24 20 23 19 24 1.37
74 188 203 17 17 14 13 14 1.37
75 197 235 24 11 9 11 18 1.34
76 - 169 169 22 11 11 13 9 T o4l
77 Q15 203 22 17 13 16 21 1.87
78 197 226 19 14 13 12 17 1.74
79 172 203 21 14 17 9 15 . 013
80 234 226 24 21 R3 15 24 49
8l 196 203 R2 19 21 16 21 «37
82 235 23 5 10 5 8 «06



M.Ae  ReA. " 'Stevi  Add.  Sub.  Mul.  Div.  Hotz

84 197 - 203 22 11 13 10 15 «27
85 196 203 20 . 21 20 15 15 156
86 151 169 5 10 17 10 13 5,03
87 225 218 24 13 16 14 24 «58
88 200 164 22 13 15 14 17 3432
89 217 218 24 17 20 19 23 1.85
90 201 192 4 16 19 13 20 2,02
91 215 192 23 16 18 16 18 .14
92 225 203 24 15 22 14 23 «06
93 234 203 20 10 9 5 8 5430
94 207 181 24 24 21 17 24 33
95 215 218 24 11 - 10 7 13 317
96 166 169 21 11 11 7 9 «25
- 97 216 218 21 - 14 19 15 19 195
98 187 175 17 13 16 13 21 392
99 200 192 22 15 17 17 20 «59
100 186 ~ 175 24 17 16 10 19 2.52
101 147 175 22 12 10 12 12 1.53
102 194 203 23 20 24 18 20 .48
103 215 218 20 12 11 6 11 3,30
104 219 203 21 11 13 13 14 «67
105 201 158 22 17 18 18 22 3.54
106 175 ~ 181 23 ? 13 5 12 '1.53
107 203 192 21 15 19 16 13 1.99
108 206 218 24 24 24 18 24 «65
109 195 158 22 16 17 12 13 3+65
110 217 192 24 14 19 14 13 6455
111 226 - 218 21 13 16 12 16 74
112 196 181 21 15 17 18 19 22
113 204 ‘ 192 24 16 21 16 17 1.87
114 204 192 24 16 21 16 17 1.87
115 221 226 23 15 22 15 16 .98
116 205 164 19 8 9 8 13 2,73
117 211 218 21 16 11 8 16 1.53
118 125 141 24 13 16 7 15 647
119 210 218 19 23 22 23 21 «57
120 162 203 24 19 22 15 18 3.80
121 205 192 24 13 13 11 .20 Be34
122 222 181 24 14 14 8 15 2.76
123 206 203 23 13 24 15 21 1.55
124 205 192 ~ 22 15 10 7 11 2,78

125 2000 175 21 14 7 10 16 6.07



M.A R.A.- Steve  Add.  Sub. Mal. Div. FHotz
126 203 - 181 21 13 12 10 18 3,01
127 212 - 203 19 10 10 5 10 3.90
128 213 203 23 7 7 7 7 3465
129 165 192 18 8 13 8 15 1.28
130 190 218 24 12 12 10 10  2.63
131 168 192 20 10 10 12 14 2.63
132 170 192 22 14 11 10 8 0
133 202 169 24 14 13 10 20 52
134 185 175 21 11 13 9 15 1.38
135 . 189 169 24 13 8 5 8 2.27
136 191 175 13 14 11 8 14 .08
137 163 169 19 15 17 14 14 2.15
138 223 226 24 23 22 24 23 2.62
139 202 203 24 15 22 10 18 1.19
140 178 203 24 10 8 10 16 3.01
141 191 203 22 18 22 16 21 25
142 195 192 22 12 19 13 14 1.74
143 153 181 18 30 4 3 8 3.07
144 190 203 21 12 14 8 11 3469
145 196 175 21 20 11 18 16 3404
146 196 175 18 16 18 14 15 2.41
147 213 218 24 7 12 9 8 1.14
1148 228 192 24 22 21 19 24 .18
149 171 175 21 14 17 16 22 1.37
150 186 181 24 22 24 20 23 2.90
151 192 218 22 10 16 11 18 1.85
152 187 181 21 12 14 8 16 «35
153 221 226 24 24 24 17 24 2.75
154 172 192 21 10 13 14 15 +56
155 222 203 22 17 22 14 22 2.37
156 ‘222 192 3 5 9 7 9 1.00
157 166 192 15 20 21 17 23 1.60
158 214 192 23 19 21 17 16 1.24
159 192 175 21 15 13 14 13 4,27
160 181 192 18 10 10 12 16 2.19
163 216 181 22 17 15, 11 20 2.84
162 210 169 15 12 8 9 6 3.48
163 217 218 24 14 17 9 21 .61
164 196 175 21 14 - 13 11 20 2.28
165 163 152 21 12 18 9 18 4,58
166 238 235 23 22 24 17 22 3.02



__stev.  Add.  Sub.  Mal.

M.A R.A " Div. Hotz

167 224 181 23 12 10 11 16 1.49
168 193" 218 22 11 24 14 13 3.73
169 210 226 23 20 20 13 24 5.02
170 188 226 .22 13 19 8 15 1.67
171 223 203 23 12 16 15 15 206
172 210 192 22 22 18 18 24 2.13
173 221 203 19 17 23 13 17 72
174 = 206 192 24 22 21 18 22 1.14
75 209 169 23 14 16 10 21 1.46
176 232 218 24 20 20 16 23 +98
177 192 175 15 12 10 6 9 1.79
178 190 181 21 12 5 9 9 2.62
179 224 203 22 8 10 11 13 «79
180 206 218 24 20 21 16 19 +36
181 228 181 24 21 22 20 23 3480
182 214 235" 22 11 17 8 19 1.74
183 211 192 19 23 22 23 23 <93
184 166 189 23 17 12 12 13 3.28
185 209 164 23 13 13 11 12 1.24
186 220 218 23 11 20 16 24 .88
187 223 226 24 17 19 16 18 1.37
188 221 226 23 7 9 7 15 3.01
189 201 218 21 3 6 9 11 odl
190 206 192 22 15 23 13 23 4.01
191 172 175 22 15 14 14 12 299
192 212 218 24 15 19 17 19 1.03
193 201 203 24 15 23 15 22 4,28
194 191 203 24 10 12 5 14 <60
195 203 192 24 12 14 14 21 1.74
196 221 192 23 17 24 14 22 W72
197 169 175 22 18 22 16 21 $93
198 215 218 23 9 8 9 12 .76
199 200 169 23 19 22 12 24 5.72
200 191 164 32 16 21 16 22 1.13
201 192 218 21 14 13 9 10 4,51
202 163 164 18 11 12 6 12 2439
203 166 181 21 14 13 11 16 3419
204 200 218 21 16 15 15 ‘19 54
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