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CHAPTER 1
INTRODUCTION

The problem of who should go to college and in what speclal fields
of endeavor the students who go should concentrate is not one of recent
origin, For many years now most colleges have been concerned about the
high mortality rate of their students, due often to the lack of capacity
of some individuals for certain types of endeavor. lMoreover, psycholo-
gists have long known (1) that different mental processes are required
for different subject-matter fields and (2) that individuals differ
within themselves as well as among others in utilizing the mental pro-
cesses they possess. Educational growth, then, would seem to depend to
a large extent on intelligent and adequate educational guidance.

The growing enthusiasm for higher education makes the problem of

effective differential guidance, and consequent reduction of student
mortality, ever more pressing,
s According to the annual report of the Federal Security Agency,
about 31 per cent of the 1950 high school graduates en;*ol.‘l.ed in college
as compared to 25 per cent of the 1930 graduates. This comparison has
more meaning when it is known that in 1930 about 51 per ceat of the
youth of high school age were enrolled in high school whereas 77 per
cent were enrolled in 195(.’».:1

Satz, who studied the relationship between certain variables and

Ipederal Security Agency, Annual Report, 1952 (Washington, D. C.,
1953) 5 pe 1k,



academic performance, makes this interesting statement concerming inter-
est in higher education:

One of the significant phenomena of our time is the

popular interest in higher education. This interest is

revealed by the ever-inecreasing number of applications

for admission to various colleges and universities; by

expressions of parents respecting the desirability of

higher education for their children; by the increasing

search by employers for technically trained persons to

£i11 strategic positions in office, laboratory, and

plant; and, at the same time, by the growing demand for

a greater variety of curricular offerings to meet the

vastly e needs of individuals in a culture such

as ours.

The full impact of this enthusiasm for higher education probably
will not be felt until the great flood of children now enrolled in the
elementary schools reaches college age.

It is now and will be the duty of persons responsible for higher
education, in institutions such as The Oklahoma Agricultural and Mechan-
ical College, to help these students discover the fields of endeavor
for which they are best fitted and from which they will derive the most

benefit.

Problem To Be Investigated
The problem of this study was concermed with but one small area of
the total problem, that of the field of college mathematics. The spe-
cific statement of the problem and the hypotheses to be tested follow:
What is the relationship between certain factors (the
background in high school mathematics, the level of mental
ability, reading comprehension, general reascning ability,

24artin A. Satz, "The Relationship Between Eleven Independent
Variables and Academic Performance in Nine Social Science Areas at the
Univ;nity of Washington," Unpublished Doctoral Dissertation (Seattle,
1953), p. 1.



achievement in algebra) and academic success in college
mathematics as the degree of abstract thinking demanded

in mathematics increases?

liypotheses To Be Tested

1. The background in high school mathematics, as represented by
semesters of high school mathematics completed, and by the grade point
average in these courses, is significantly related to academic success
in college mathematics as the degree of abstract thinking demanded in
mathematics increases.

2+ The level of mental ability, as determined by a standardized
intelligence test, is significantly reclated to academic success in col-
lege mathematics as the degree of abstract thinking demanded in mathe-
matics increases.

3. Reading comprehension, as determined by a standardized reading
instrument, is significantly related to academic success in college
mathematics as the degree of abstract thinking demanded in mathematics
increases.

4. General reasoning ability, as determined by a standardized test
of quantitative reasoning, is significantly related to academic success
in college mathematics as the degree of abstract thinking demanded in
mathematics increases.

5. Achievement in algebra, as determined by a standardized test in
algebra at the time of entrance into college is significantly related to
academic success in college mathematics as the degree of abstract think-
ing demanded in mathematics increases.



Procedure

Information relative to the high school background in mathemstics,
grade point average in college algebra and in calculus, was available
in the Registrar's office. Scores on the American Council on Education
Psychological Examination, used as a measure of mental ability, were
available from the Bureau of Tests and Measurements. Scores on the Co-
operative algebra Test, the lNelson-Denny Reading Test, and the Guilford-
Zimmerman HReasoning Test were made available by the Mathematics Depart-
ment,

In order to test the hypotheses, intercorrelation between all of
the factors involved in the study and necessary partial éorrelatima
were computed.

The predictive power of this combination of factors was determined
by the construction of multiple regression equations and calculation of
the multiple coefficient of correlation.

Tables were prepared to show the relationship between each factor
and grades in calculus and in college algebra.

A prediction table and a chart for determining the most probable
grade category in which a student's grade in calculus would fall were pre-
pared from data obtained by utilizing the most promising multiple regres-
sion equation.

The Purpose Of The Study
The purpose of the study was to provide evidence showing the rela-

tionship of the factors mentioned in the hypotheses to academic success
in college mathematics, and to report this evidence in such a manner
that it might prove helpful to counselors and teachers of students who
are contemplating enrollment in a college program involving considerable



mathematics.

Three questions were inherent in the problem statement and the pur-
pose: (1) What was the relationship between each of the factors and
success in college algebra? (2) What was the relationship between each
of the factors and success in calculus? (3) What was the comparison of
these relationships?

A final purpose was made mandatory by the nabture of the problem if
the study was to be useful to counselors and teachers of mathematics,
This involved combining the most promising factors into a prediction
team for merks in calculus. '

The Need For This Study

There is a real need to determine, as early as possible, the stu-
dent's potentialities and the probability of his success in a mathematics
program. It is almost an unpardonable waste of human effort and finan-
cial resources to allow a student to continue in a program in which he
has little or no chance of success without making him aware of those
chances, so that he may if he wishes transfer into a field where there

is a greater probability of satisfactory experience.

The report of the President's Commission on Higher Education con-
tains a particularly pertinent statement in this regard:

o » o Lo assume that only those looking to professional

careers can profit from college experience is to mis-

read and under-estimate the broad personal and soecial

benefits to be gained.

The danger is not that individuals may have too much

education., It is rather that it may be either the wrong

kinds for the particular indiyidual, or education domi-
nated by inadequate purposes.

3president's Commission on Higher Education, Higher Education For
American Democracy (New York, 1948), p. 7.




The report further states that, even with the inflexibility of the
college curriculum of today, a minimum of 49 per cent of the people of
college age have the ability to profit from at least two years of col-
lege work and that at least 32 per cent could go beyond two years suc-

cessfully,

The trend toeward increased enrollment in college makes ever more
pressing the responsibility of college persomnel to study the signifi-
cance of all possible factors which may influence academic performance
and to make the student aware of as many of his deficiencies as can be
determined in order that he may properly appraise himself, No one study
will be able to involve all of these factors, but a good beginning may
be made by investigating those i‘acﬁon which have cml;r been con-
sidered of more than passing importance,

Frederiksen makes a plea from the counselor's point of view for this
sort of studys:

The longer 1 have tried to counsel students, the more I
have been impressed with the lack of adequate informa-
tion on which to base interpretations of test scores.
Even when dealing with prediction of academic success,
which has been studied more thoroughly than any other
prediction problem, I often feel the handicap of a lack
of useful information to give to the student sitting
across from my desk who wants to know his chances of
being successful in some academic undertaking, To such
problems as the choice of a college, the choice of a
curriculum, the choice of a graduate school program, a
client might legitimately expect me to make useful state-
ments about probabilities of success in those academic
programs which he is considering.

What I am trying to say is that I, for one, feel frus-
trated by the lack of adequate information for the inter-
pretation of a test score.

What can I do about it? I believe that there are several
things that can be done, and the first is to put my own
house in order. I should at least be able to make
reasonably accurate differential predictions of success



in the various divisions of my own institution. My first
recommendation, therefore, is that local validity studies
should be made. Separate studies should be made f,f the
major academic programs at one's own institution.

The importance of helping students find the right place in the col-
lege program has been recognized by many advisers for a long time.
These advisers recognize that this is not a problem which is likely to
be resolved on enrollment day, when the student is helped to make his
choice of curriculum. The problem goes farther back than that and con-
tinues through the entire college program.

MacRae, writing on the responsibility of the college for the wel-
fare of the student, makes this statement:

The college's concern for the welfare of the student
should begin with the institution's recruitment program,
Increasingly, tests, scales, formal and informal inven-
tories, and other devices are being used to give prog-
noses of probable success in various kinds of colleges
and different types of programs. A better use of these
instruments and of other techniques which the college
may devise should lessen the er of ghtudents who drop
out of America's institutions of higher educaticn. In
some schools the mortality rate reaches the alarming pro-
portion of 60%. In other institutions this proportion
is below 5%. Although there are factors that impel some
institutions to admit students whose needs they cannot
meet, the lower mortality percentage above should be ac-
cepted as a challange by the guidance forces of the high
school and college.

The problem of failure in mathematics at The Oklahoma Agricultural
and Mechanical College is not at all new. It is quite interesting to
find this statement by Harrington made in 1928:

“iorman 0. Frederiksen, "jMaking Test Scores More Useful For Pre-
diction," Educational and Psychological Measurement, XI (Winter, 1951),
783-787.

5James Bonner MacRae, "Responsibility of the College for the Wel-
fare of the Student," Current Issues in Higher Education, (1950), 51.




The mathematics department of the Oklahoma Agricultural
and Mechanical College has been troubled for many years
by the extremely large percentage of failures in its
courses., Figures from the President's Of for the
year 1926-27 place this percentage at 46.

There has been a constant effort through the years to find ways to
lower this percentage of failure. Further evidence of the truth of
this statement is found in a study by Clark in 1930:

In the light of modern investigations, we have come to
question the validity of the popular belisf that our
state furnishes to all individuals equal opportunity as
an equal legal claim upon the institutions of learning
supported by the state without considering the fitness
of these institutions to meel equally well the needs of
all individuals, That all individuals are not equally
able to profit by the training of the traditional type
of school has long been accepted as a fact . . .. Much
waste of funds and effort, for the college and for the
student concerned, could be avoided if some criteria
could be developed for predicting, more accurately, suc—
cess in college.!

The Report of the President's Commission on Higher Education con-
siders the problem of egual opportunity in the opening statement:

Equal educational opportunity for all persons, to the
maximum of their individual abilities and without regard
to economic status, race, creed, color, sex, national
origin, or ancestry is a major goal of American Democracy.
Only an informed, thoughtful, tolerant people can main-
tain and develop a free society.

Equal opportunity for education does not mean equal or
identical education for all individuals. It means,
rather, that edueation at all levels shall be available

equally to qualified person (italies not in the
originals.s

6Harold Ee Harrington, "The Prediction of Success in Algebra by
the Use of the Jowa Placement Bxamination and the Otis Mental Test,®
Un ed Master's Thesis, (Stillwater, Oklshoma, 1928), p. 10.
Alice Beuls Clark, "An Analytical Study of Good and Poor Students
Among College Freshmen," Unpublished Masterts Thesis, (Stillwater,
Oklahom’ 1930)’ Pe 7.
sident's Commission, Higher Education for American Democracy,

- P



How, then, are college personnel to determine who the qualified per-
sons are and in which areas they are best qualified to study?

With the outlook for increased college enroliment and the emphasis
on equal educational opportunity, colleges will need to be on guard
against a dilution of standards. The Commission Report makes clear in
this further statement that no such intention is implied, » ., . , nor
does it believe that a broadening of opportunity means a dilution of stan~
dards either of admission or of scholarly attainment in college work,n?

College entrance requirements have not always been based on the
philosophy of education which emphasizes the importance of the individual
student above the importance of the subject matter. Early colleges were
quite limited in space, equipment, and instructional staff., Their ob-
jective was also very different. They were concerned almost entirely
with the production of a small number of scholars who could master the
great body of knowledge of the past, our cultural heritage. This meant
an almost equal ability to master work involved in many subject areas.

It was, therefore, only natural and common practice to demand of those
who entered college that they be equipped with high intelligence, adequate
knowledge, and superior ability.

It is easy to see why the traditional entrance requirements came
into being, and probably adherence to that tradition explains why col-
leges have not adjusted these requirements to meet the changing times
and conditions,

Perhaps the two most popular present-day methods of determining
whether or not a person is qualified to enter college are the satisfactory

9;91;1, - T
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camplebion of a prescribed number of units of high school work result-
ing in a high school diploma, and entrance examinations.

Considerable thought has been given in recent years to the inade-
quacy of these admission requirements. Douglass, in a study of the re-
lation of high scheol preparation and certain other factors to academic
performance in cocllege, is emphatic on this point:

Not only do the results of this study indicate that such

entrance requirements contribute practically nothing to
the differentiation of good from poor student college

risks, but all other studies of similar nature agree in

this respect. In fact, no record can be found by any

thorough-going objective investigation ever conducted

which affords any rational support for the practice of

conditioning general admission to the University upon

the comﬂ.etion of prescribed units of certain favored

fields.

One of the objectives of a study by Blackl: was to determine the
relationship between the number of units of high-school work and univer-
sity grades. He found that the relationship between the number of units
completed in a particular high school subject area and successful per-
formance in any given subject matler area was very slight. Correlations
ranged from =.247 to +.291. His conclusion was that the relationships
were not high enough to justify placing much emphasis on subjects com-
pleted in high school as guides for admission to and enrollment in cor-
responding subject-matter areas in college.

The entrance examinations commonly used for the purpose of deter-

mining the ability to do college work have not proved very satisfactory

mHarl Re Douglass, "The Relation of High School Preparation and
Certain Other Factors to Academic Success at the University of Oregon,"
University of Oregon Publications, XXX (September, 1931), 56.

ﬁaﬁ 1ald B, Black, WPrediction of Academic Success in the Univer—
sity of Washington," Unpublished Doctoral Dissertation, (Seattle, 1951).



as indicators of success in college. They have proved to be of even
less value in helping to determine what the probability is that a
student may be successful in a particular curriculum area such as mathe-
matics.

Wallace, University of Michigan, in a study of the value of the
American Council on Education Psychological Examination in this respect,
makes the following comment:

The freshman testing program has become an established
practice among most colleges and universities in this
country. Its content and extent varies as to the exami-
nations administered, but, typically includes one or
more instruments designed to estimate the incoming stu-
dent's aptitude for college-level study with the possible
addition of an appraisal of his competence in particular
arcas.

The proposed and actual uses of the results of these tests
include placement of students in appropriate sections or
courses; educational, vocational, and personal guidance;
selection of students for particular areas of concentra-
tion or pre-professional training; and research of various
sorts. All too often no application is made of the re-
sults at all.

Although it was believed that scores on these tests would
be an aid in determining the suitability of individual
students for electing particular courses or fields of
concentration, insufficient evidence was available on
which to base such determinations. The only clues coun-
selors could use in the application of test resulis were
knowledge of the content of the tests, subjective judge-
ment, and to some extent, information from investigations
made at other institutions on the predictive value of a
few of the tests used.l2

The use of entrance examination covers a relatively long period in
the history of higher education in the United States. Douglass, writ-
ing more than twenty years ago, points out the historical significance

2y, 1. Wallace, "Differential Predictive Value of the A. C. E.
Psychological Examination," School and Society, LXX (July 9, 1949),
23-25.
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of the entrance exawinations

Until the early seventies the method uniformly employed
was that of the entrance examination. First enployed ab
the University of Michigan iIn 1871, the gcerediting system
has spread until at the present time it is now the pre-
vailing means, ‘The acerediting method is the principal
airunLe of entrance to praci,lca.ll,y gvery state supporited

whitution. and to the very large majority of privately
bup}"OI‘GG colleges and universities. It is still possible
to enter practically sll institutions of higher learning
by the college entrance examination roubte and several

institubions, princinally coJ eges for women in New Ingland
and the Middle Atlentic states, receive students only on
chat basis. Because of the confusion occasioned from vary-
¢ standards resulting naturally from the setbing ab each
individual institution & differdnt examination, there was
i‘ormed in 1900 the College Entranee Examination Board for
the purpose of standerdizing the examination given for - the
purpose of sa ectmr college enura.uto._' R s

o dote
455

With the develoi:»men'b of group nwwl or, a8 bhm’ are often
called, psychologieal or intelligence, Tests or examing~-
‘tionsy; this type of criterion has been wrged as a means of
determining the capacity to do college work. For reascns
whiich we cu.n_nob pausge to discuss here, mentel teshs are
grployed dn but a small wminoriby of institubions for the
purpose of selecting college enbrents and then only to fur-
nish supplementary daba. Pwhaps in no institution are
they employed as the sole criterion for determining l%ne
~acceptance or rejection of applieants for eni,rame.

It is guite interssting Lo note that Douglass, weiting atbt a much
later date, was still inberested in ways and means of diseovering just

what it is which dstermines how successful a student may expect to be

fin
8

1 &

ret of eollege work. Reviewling the results of sehclastic success

16}

tudies at the University of Minnescta, Douglass concluded:

To wouwld therefore seen that there 1s no simple, uniform
threshold of ability to succeed in a uwniversity having
several schools and colleges, The sbilities required for
success In the various schools and colleges vary both in
nebure and in degree.-”

ljDom:laos s oD, Cites Po 5.

Liflarl R. Douglass, “Different Levels and Patterns of Ability
focess?ry for Sueccess in College," Qccupations, XKII (December, 1943),
162~186. '
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Early educational literature, as well as that of more recent date,
abounds with rebOrté of studies made in an atbtempt to shed some light
on the factors influencing success in algebré. Yet the problem: remains
as one of the most important in our time. One might be inelined to agree
'ﬁith Summérs;ls who feels that a point of no progress in one use of exami~
natlong for prognosis has been reached. But an ant¢bude of Qeieatlsm
will not‘sglvg the problém. If the problem is to be solve d, continuous
vstudy must be made of‘all factors; intellectuai and others, which are
suspected'of bearing é relationship to academic success in any curricu-
1um area, Whebther or noit the factorv use ed in a partlcular study are
found to bear a 51gn1*1cant relatlonshlo to acadenic success seems to the
writer to be not quite so important as is the constant effort to find
such factors. If enough studies are done and enough factors are con-
sidered, the long-term result will be the discovery of the factors most
valuable in helping to determine whether a student has the qualities,
both academic and otherwise, which are necessary for success in his chosen
college program. It would seem tc be just as signifieant, in the long-
term picbure, %o discover that a certain factor bears no significant re-
lationship to academic success in a programn such as wathematics, as ib

is to discover thal a factor bears a significant relationship.,

QOverview of Remainder of Thesis
An asccount of the procedure, the sources of data, the scope, and
the limitgbtions of this study are found in Chapter 1TI. A description

of the test instruments and what they purport to measure will be

. .
157, =, Sunmers, "Some Thougnbts cn Prediction of Academic. Achieve-
ment," Collese and University, OVI (January, 1951), 229-235.
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included., The azture of the eriterion grades and the wealmesses of such
eriberia will be discussed,

Chapber 11T will be a report of sslected related stuwdies. Although
0o swd» o5 were found which stlempte ed to do quite the gamc, thing as at-

dys certaln studies were reilated in cne or more ways

tempied in this sbud

th@ pres ‘b tﬁdy:.v‘ Only those s-mc"lif;s’ngfs selected which involved
bhe relaumﬁ sl bunwesn r,ho same va: "iablesj gsad._ in 'i:h;s si;udy R Ori
s : ar one s a.;,‘.d Eleid(.I,ilu SUCCE0H li_.;:a gome bpcﬁrftié;n of the col .che ragbhe-
mata,c:s rfrubmr. .S.ome, ,e;‘i;i"gent(io_nb Ul_}_l be given to the teéhniquea used and

4

the resulbs

cbta‘._imcl..‘, mé vffO:{‘ ,s._;-‘ to eonfine the ac ourth of re-
labed studies bo those wikth reswlis in agresment with the present study.
'ﬁoﬂSmgaent_ly ’ scmc very interesting contrasis in results will be observed.
Chapbter IV will describe dn detail the procedure used in this study,
present the ouha s and analyze the resu;ltsv obbained, The relationship
‘of each factor Lo grades in calculus and to grades iw algebra will be
conpayed. Finally, bthrough partial and multiple correlation and the
formpnlabion of a regression equabicn involving the factors moshk closely
related to academic success in calculus, the evidence from the study

’,

will be put inbo useabie form, 4s & part of this final step, an analysis
of the twoe factors most closely related to success in calculus will be

- made, and the results will be presented in chart form for the conveni-
ence of those who want a quick estimate of the most probable eabegory

in which a sbudent's grade in calculus may be expected to fall.

Chapter ¥V will summarize the objectives, the findings, and conclu-

sions of this study,



CHAPTER I1X

SOURCES OF DATA, SCOPE, AND LIMITATIONS
The purpose of this chapter is ‘o describe briefly the procedure
used in selection of factors and subjeets for the study, give the sources
of data, describe the test instruments used, and call attention to some

of the important limitaetions of the study.

Selection of Factors For Study

‘After the decision was made to study the relationship of certain
factors to academic performence in college algebra and in calculus, the
next step was to choose factors for study which would most likely be
related to such performence. A survey of the literature furnished many
clues as to what factors would most likely bear a significant relation-
ship to academic performance in college algebra, but not many clues
could be found with regard to calculus. Of the factors examined and
considered, the following seemed to hold the most proﬁise: mantal
ability, resding comprehension, reasoning ability, achievement in alge-
bra at the time of entrance inmto college, the number of semesters of
high school mathematics completed, and the grade point avérage in high

school mathemabics.

Selection of Subjects For Study
The subjects chosen were the students enrolled in caleulus at The
Oklahoma Agricultural and Mechanical College during the fall semesier

of the school year 1953-54. Aboub twe hundred students constituted the

15



- 16

origingl group, It was found thab complete data were not available for
students who transferred from foreign countries and other instibtutions,
Afver discarding these subjects, 150 cases remained on which complebe

data were available.

pources of pata
A5 measvres . of mental abliity , h}r goores on the American (ouncil
on lﬁﬁucaﬁicm Psyehological T.u»@LLi.ﬂuu.‘.”ﬂl were uscd. A,.Ll eabering fresh-
men students ab The Oklahome Agriculivral ond Mechanical CGollege are

x‘"i;

required to take this waminaticn. The scores were made available

through the Bureau of Tesis and Measurements. The mabhematiecs depart-
ment administers the fmerican Council on Educabion Cooperative Algebra
Test® to mll freshuen students enrolling in mebbewaties. These resulbs

were made available by the mathematics department and used as 2 neasure

of echievement in algebrs at the time of enbering college. With the

R

cooperation of the personnel of the mabhematics departuent, the Helsone-
Denny Heading ’Easta and the Guilford-Zimrerman Test in ﬁeasoniﬂgz* were
sdministered Lo ‘iﬁhe subjecis of this study at the beginming of the
semester, decords of high school mathematics courses end grades, and
recovds of grades made in college algebra and caleulus, weres oblained
from the reglstrarts office.

These dabe were recorded on especlally prepared fivs by elght indi~
vidual date cards. The date wers later iransferred to International

Businesg Hachine punch cards to facilitate caleulations necessary for

Liereafier called the TA.C.E.H

2ereafter called the teooperative algebra best.t
Jtersafter called the “reading test.®

hitereafter called the "reasoning htest,®
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the study.

Deseription of fest Instruments

At this point a descrlptlon of bhe tesh mstmmentf invo lvec‘i in
this study s aus to be in order..

The Awerican Uouncil on o c’moati@rl Pgychological E&Wﬂtl@ﬂ.s The

payshological eramination consists of 8ix *';,;ea»t.s., FPactorial enalyses
have justified grouping the six ws’cs into two gengraj; clagses as fol-
lowss (1) guantitative bests vi eldinw the Q+~score include arithmetical
reagsoning, oumber serles, and i‘lgvro an;-zﬁlogies » ad {2) Lanpuage apbi-
tude tests yielding the L-score Include same-opposiite, completion, and
verbal snalogles. The test has a fclia‘ pility coefficient of .94 with a
shandard error of Ol.

The purpose of the A. (., B. exominstiocn is to appraise what has been
called scholsstle ap titude op ﬁeﬂ@f‘“l\ mue}..L gencey with special refer-
encebo ‘.t.h@ requirements of most college currigula. It has been found
that, in genersl, language -ap‘-i:itude b'l;sst.s give higher eorrelations with
scholarship in the ylib@i'al arts collezes than do guantitative tests.

This higher correlation is -I)I*zabab'i;gf,, in parhk, .cilue. o the fact that most
of the froshman courses in the 13_17@1’3.1 erte programs depend more upon
language abilibies than wpon the sbilities involved in quantitabive thinke
ing., TFor the sclentific ad technical curricula the quantitetive togts
may be morae 5,.,5;1&:1."'“ « Those whe have become convinced of the merits
of 'psychalczgicai tests 's,cfmetimes wef«esi:im&te the gignificence of the

£

test scores. Yhile the scores 4o show roughly tb@ mental aleriness of

stallslud by Cooperative Test Division, Bducatimmal mstmg
Service, Princeton, Hew Jersey.



the student, they should mot be thought of as measuring copacity for
learning with high accuracy. The scoves are indieative of the mental
alertness of the student and reflect his previous educationy but they
should not bs taken so seriously as to ex luae other evid@imeé @f in-

tell

igence and balent in individual cas &33. Generally, the best ve.sefal«

ness m iﬂe tesuts is in canﬁ)mauian 1;4:Lh other evidences of abiliby.
i

’i’jhe- Gmlfrd—-&mmerman i‘?asfb @ »ﬁeneml Bessoning.” According te its

:axt;thf;m, the Guilf@rdaﬁimaeﬁﬁm_ Test of Gene:al fzaasening iz designed to
measum the cmzliby to diagnose problems. They point oub that this is
enlym.e Gf several types of reasoning. Z‘h@ reasaning test is one of
seven pari,s in what is lnown as an 'Guilfbr&fizmﬁez’mn Aptitude Survey.
The survey was developed with the con rwiction that the aptitudes requlred
fox:*_ dodng &_’-EGG@S_Sfull‘y’ the mmy kinds of tasks in & eomplex soclety are
much mope nunerows and varied than hos generally be@n suppesed. The
authors also believe that aptitudes of individuels can be evaluated most

o

adequately, oowcm._cal.Ly, and meanin

:fully by using a l'serieé of tests,
gach of unich measwres & unigue abllity. “The inhema,lwco:ﬁistency T~
15.&‘13:?.1:?9‘:«33’ of the General Reasoning Test is .89 with a standard errvor of
+01.

fhe Nelson-Denny Reading ;vat’r The Helsop~lienny Reading Test is

,

designed to sarve the ;’dllow:‘mg purposes: (1) To prediet probsble sue-
cess in college; (2) te scobion incoming college or high school classeé;
and (3) to aid in the diagnosis of students' difficulbies. The test
congists of two parts: (1) A best of wcabulg.xy, end (2) a test of

20bility te read and wnderstend paragraphs. OStudies indicate thet for

6Pbml:zs}1ad by Sherdidan Supplys Beverley Hills, California.
Tpublisghed by Houghton-3iffliin Company, Dallss, Texas..
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college students the best predicts general scholastic success about as
well or betber than the bebter intelligence tesbts. The religbility co-
efficient for the test is 91 with & tandard error of ,OL.

“The Nclson*Dcnny Reading Tesh was used in this study fcw the primayy
purpose of obtaining a measure ol reading comprehens:.om ’

The American Council on Education Cpcperative Algsbra Tést,.g' The

- American Councii en Education Gobpeﬁrétix‘fé :ilgébra T’es't is deéigxed o
measurc é;ckzievemenﬁ in élementary.algébr& through quadratieé\. The test
is '@ompas‘ed of 63 problews édver:mg ‘,t'hé iréiy clementary items as well as
" fhems of relatively more difficult nature that are ususlly ineluded in
‘a high school dlgebra course of one yearts durabion, The mathemabics de-
partment ab The Oklshoma Agricultural and Mechanieal College has, for
many years, used this test to determine as well as possible the proper
placement of students enrolling in their first college mathematics eourse.
The reliability coefficient for the test 1s .90 with a standard error of
.02,
 The purpose of this best, so far as this study was concerned, was to

ncasure the achievement in algebra at the time of entrance into college.

Mathematies Background

Semesters of Hathama‘tiés Conm}aleted in High Sghc_)ol. The inclusion
of the number of semesters of mathematics completed in high school was.
deamed wvaluable by the wriber for two reasons: (1) Interest in ‘£}1e Subh=~
ject of maﬁheriiatics may be revealed, at least to some extent, by the
- quantity of mathemabics taken, particulsrly if this quantily exceeds the

mininom requirement; and (2) Ability in mathematics mey be somewhat

SPubllshed by {ooperative Test DlVluiGn » Sducational iestmo Service,
Princeton, New Jersey.



elosely related to the election by students to take a considercble guan-

tity of mathematics, for individuals do nob ordinarily conbtinue long in

where tney carmo‘t do fairily mall.

me.cies Yade in ngﬁ schood * and bollege Iﬂl&l@ﬂﬁtlﬁ&- The decision

o use gr,«..d.e& made in high school mcmhem bies as an mda@eiﬁenu variable
_and grades in ccllwe. algebra and c,alculu«* as cmterlon da»& was made
after. c@ns:xdemhmn had besn g:;.vea o the problem of %he ralz.ablllw of
these gz&afi-es. Host educators would probably agree that school marks are
ngtorif}usly unreliable, whether they are awarded in high -schools or in
calleges. & large number of swéa.es. have been made regarding the bases
on which schaol grades are awardsd, and mcommnaamms have been made
for proper practices. If educabors would follow the recommendations of
Ross in one such study, school grades might be more relisble:

In determining any mark, only thoss fuctors should be con-

sidered which afford evidence oi the degree to which the

pupil has atbained the objectives set up for that particu~

lar course.
I% is true, of courses that not all educators sgree that achievement of
the oh,j,ectives of the course is the only facbor upon which grades should
depend. Some believe that effari;, amount of iuwprovement in abilities
and skills, development of certain wndersbandings apart from schievement,
and many other factors should influence the grade -éward@d,a Ross has
this further comment:

It seér»-s too bad that the wmarks received by certain indi-

viduals are conditioned more by the conbours of the face

than by the contents of the head., « + « 8budies have

shoun that the pupil's handwriting, conduct, language
ability, seating position in class, and ratings on such

9"?3‘, C.+ Ross, Measurement in Today's Schools, {New York, 1947} s
Pe 405, o '
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personality tralts as respect for authoriby and coopera-
“tivenass are significant factors in determining his merk,
as well as the condition of fatigue or boredom the teacher
happens to be in vhen it is awarded, 10

Grades are not Comyietelj satisf ovy measures of success in col-
ilege:lﬂ generai n®r11ﬂ.any SPea1¢.c.subject, for su¢GE§S'seems to connote
much‘mmre then achisvement lﬂ a,glven subgect. ‘For studies like the
presbnt uﬂu, a meagure of a paruxcul&r type of succesé is desired. In
spite of the ‘many CP¢thlomm ‘of gra des; théy are Stlll used in most high
schools and colleges for the purpose"of recording the'measure of aga-
demle success in his curricular program on a student's transcript.

Wallace makes a comment in this comnection in his sbudy of the dif-
ferential prediciive value of the 4. C. T, Psychological Exemination:

In reporting previous studies on the predictive wvalue of

test results some authors have argued thal grades were

an wasgbislactory criterion of achlevement and have sought

to use a different one, such gs achievement test scores.

- Howewver, scholastic success continues to be judged en-

tirely on the basis of grades, and it is the accuracy of

the prediction of this pe of success that the uLhUy is

designed to 1nvest¢gate

The Qklshoma fgricultural and Hechanical College Malhematlics Gredes.

The following StwbbmnnD concemming grades given to students in mathe~
matics courses aL The Oklahoms Agriculbural and Hechanical College was
“miadée by Dr. Zank., The statement should prove heipful in interpreting
the results of this studys

This statement is based on opinion and convictions ac-
quired over a long period of years in the teaching and
administration of mathematics at this college. Analyses
of grades assigned by individual Heachers and of the
total grades asulgnpd to mathematics students during pars
ticular semesters or pericds have been made from time to

101131&. > Do 0L
iTaiTace, op. cite, pe 2



time, Although these analyses have not been made con—
sistently op for the smme purposes, thelr results have
had their effect on the opinions here expressed.

1. henever we have tabulated all of the mathematics
grades given by the eatire department in any ons semester
the distribution has been reasongbly cleose to a normdl
ong. This would probably be true for any semesber since
the enrcollment is large, from 2000 teo 2750 individual
students taking courses in mathemalics. -

2, ‘When we look ab individual pedchers and classes the
chief characteristic is their varisbility. This is also

“to be espected since bthere are reguired courses which
every sbudent in a particulsr curriculum must take; there
are terminal courses and graduabe courses in which the
enrollments are small and in which the students are highly
selected. There is also some evidence that predominantly
low grades are gilven to students in some seetions beeause
they are filled with students who are taking a curriculum
for which they are nol prepared and for which they have
ne gbility, or boths For example, aa entire class in
Mathematies 103, Plane Geomebtry, uay meke extremely low
grades, probably because they are enrolled in the Divi-
gion of Engineering, for which the course is reguired es
@ not~credit courses Thelr ability or interest in any
sort of mathematics is usually very lows

3¢ An examination of the distribubion of prades given
in individual classes indicates that few, if any, of the
mathemetdes stall assign grades on the basis of the -
normal curve or normal distribution. However, there is
evidence thab the very existence of the normel curve or
- distribution does have a definite effest on the teacherst
grades. This evidence 1is highly subjective and the
opinion expressed is sigbje,ct to the same limitation and
may not be jusbified, ’

Seope and Limitations of the Study

The use of grades either as criteria of performance or as independ-
ent variables is a limitation in any study which attempbs to seek out
relationships such as those sought in this study. The limited reliability
of ﬁia.e grades will necessarily limit the reliabiliby of any relationships

cbtained., However,; many studies point ocub the value of grades in both

v 1’%&&1&1@{5 Ha Z@ﬂ‘s; “Brief Statement Concerning Grades Given to Stu-
dents in Mathematics Courses at The Oklahoma A« & M. College," Unpublished
Decument by Professor of Mathematies, the College, May, 1954.
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high school and cellege subjeets in determining such relationships.

‘The tendency of students to compensate for differences in native
ability by expending morsg effort in order to perform satisfactorily
'will tend £0'redﬁce the difference that might otherwise occur in grades.
| bThere is alsp'aﬁ impartaﬁt liéitation inherent in any study which
étteﬁpts to study relationships or forecast the probable suceess of an
individual in a particular course. Proéabilities_are based on the group
4n the same way that‘actuariai predictions are made in the field of in-
surance. Some investigators argue that the individual case is lest in
the group for whiah forecasts are made. This is not true in educational
studies any more than it is in insurance problems., The probability
that & studentt's grade will fall within a certain range is just as valid
a prediction as to state that there is a certain probability that a
- person will live to a speelfied age.

What must be kept in mind, however, is thal there is no way to tell
whether a particular student will fall In the successful or the unsuc~
cessful portion of the group. The proportion of the students who will
fall in each group can be predicted with a high degree of accuracy. The
individual student can then determine his chances of success or fallure
and hence the risk of enrolling in a specified subject.

Subjects included in this study form another important limitation.
 The cases ineluded only students enrclled in calculus abt The Oklahoma
Agricultural and Hechanical College during the fall semester of the
school year 1953~5h. In order to‘minimiZe this limitation two other
groups Gf calceulus students, those enrolled in the fallvof 1949 and those
exrolled in the fall of 1951, were compared with the preseat group on
their mental ability as measured by the 4. C. B, Psychclogical Examina-

tion and on their performance 1n calculus. This was an atlempt to
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esteblish the fast that the present group is typical of those students
who envoll in & mathemsbics progra:ﬂ* and p»rs:.s‘b through caleulus,

”‘h@ study ILu further limited in the cim;ce oi’ the uathmmatlcs
caursw to x‘cprescnt the dlf.ﬁGX‘E:‘JL uegr ces of abstr&c mmkmg daman&»..

ihe courses chosen were college ";re%::ra and calculus. College algebra

was chosen becauue 1t is the Tirst course in uhich students contemplating
a progr‘am o mthcmblco are regud m& $o e*’zro..l. ;‘Btuzlent‘s nm:,r‘ enmll in
elemeni:.&ry algebra at 'thelr own reg quest or as rvsult. of a low score on

+the f‘o@pe'mtlve nlgebra Test, but for the zpsb part, those ubo eontinue

wvery far in co“~»;f'seger‘ mathematics ea;re;l. in éon-ege algebra as their first
course,  Calculus is the last of whét are normally considered ekementary
mathematics courses. C.alculusb‘is uSuvally ccnsidafed. ""'by mathematics
teachers to require a eonsid;erébly “r»* e t.ﬂr degree of abstract bh iinking

for satisfactory performence than college algebra does.

The mumber of cases may ccmsizituté a slight limitation. A total

of 160 cases waé included in the study.' This _xxsai'zy cases is usually con~
sidered sufficient to give i‘a:x.rly r!eiiable results, particularly if com~
pared o reth er amm.ldr 2roups Lo ckwmi ne 1f the groups differ signifi-~

eantly oy if they appear to be sauples drawn from the same population.
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GHAPTER 1IL
RELATED SYUDIES

In Chapber I an abtempt was made bo meske clear thab this study is
primarily concerned with relaticnships between certain factors and grades
received in the specifie subjechbs, college algebra and celoulus s Wikh
one of the possible outeomes being the formulation of a regression egue~
tion for the purpose of predicting grades in celeulus. However, the

study is nob primarily one of prediction of academlc success.

Types and Bzbenlt of Kelated Studies

In swrveying the Iiterabture for studies wibh similar objectives ib
was discoversd that a.bouu the only place relationships of this nature
were found was in studies the chief puc'pcm of which was prediction of
academic suceess., The great majoriby of these stundles had as thelr &inm
gither the p sdlebion of over-sll colloge success for “izhev full four-year
program or for some part of the program. Othiers were concerned with the
prediction of over-all success in some subject-mabiter field or for some
smaller part of the botal program such as success in {reshman mathematics.

The writer has been unable to finci many studies which were eon—
cerned with the relationship between fagbtors sueh as those studied here,
and academic success in a specific subject coming late in the program,
such as calculus. Hawever; many of the studles present ;?n‘bear*esidrzg and

valuvable information concerning some of the factors involved in this

astudy and their correlation or relaticnship to academic success in
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1

ecertain phases of the mathematies program. Bruce,™ in a study conducted

at the University of Washington, reports on the number of sbudies that
have been conducted with prediction of academic success as the objective.
Bruce quotes Angell, ¢b al, on this poinb:

Since the early twenties well over 1000 studies have been e
made ‘in an attempt better to understand and cope with

the problems of university admissions and failures. About

ninety per cent of these studies usecd one variable and

calculated zero order. coefficients of correlation to de-

bermine evidence of predictive value of these variables.

Approximately five per cent of the studies combined two
variables and conpubed mulbiple coefficients of correla-
tion., Some increase in the multiple coefficient of cor-
relation was achieved by investigators using three-

" varieble combinations but only some twenty of such studies
have been completed: ' About eight studies attempted four
or more variables with limited success bubt rarely does
anyene abtempt as many as eight independent variables as
did the Angell study. Currently a study is contemplated
in which twenty-gix independent variables will be com=
bined: The present study successfully handles the rela-
tively large number of eleven independent variables.

Recently, particularly since the developuent of applicable Inter-
natlonal Business Machine techniques, a fGW'investigations have been
conducted whieh utilized a large number of factors. A good example of
one such study ié that which was done at the United States Coast Guard
Acadeny and reported by Frenchs,3 The objective of the study was o
identify factors which were, in a large paft, responsible for the vari-

ations in psychelogical test scores and grades in subjeech mabter.

lJohn William Bruce, “"The Contribution of Eleven Variables to the
Prognosis of Academic Success in Bight Areas at the University of
Washington,? Unpublished Doctoral Dissertation (Seattle, 1952), p. 10.

Ryelvin A. Angell, Richard C. Langbon, George A. Meyer, and Maurice
L. Pettit, "An Evaluation of General and Specific Admission Require-
ments at the University of Washington,® Unpublished Doctoral Dissertation
(Se&t%le, 1950), p. 10. '

“d. W. French, et al., "Factor Analysis and Achievement Entrance
Tests and Course Grades ab the U. 5. Coast Guard Academy,* Educational
Psychology, XLIII (February, 1952), 65-80.
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Twenty-three tests were administered to 100 freshman aadets.- The test
daba, along with the 1k gradeﬁ~made by each cadet, were compiledf Av
factor enalysis isolabed nine factors responsible for the variation.

The fbu:-mgst important factors discovered, in order of their importance,
were nathemabical ability, ver%al ébility, reading abiliﬁy,‘and Spatiall
ability. |

The following comment was made aboub & mosﬁ‘faéginating factor which

the author ealled "Grade Apbitudet: “

There is also some factor which greably affecis course
grades, termed "Orade Aptitude,® bub which is not nmeasured
by the actual or experimental entrance tests used in this
study. This factor results from the similarity of grades
received by cadets in every subjsct. This could be some
factor like interest or effort, or could arise from the
present grading syston. The development of tests to
meagure this factor would be desirable.™ '

Studies Involving College ¥ntrance Reguirements

At bthe present time, as in the past, a number of colleges reguire
only the presentation of evidence of graduation from high school as aa
entrance reguirement., The assumpblon secams to be that the course of
study in high school leading to graduation aubomatically prepares the
student to enver college.

In spesking of “collegempréparatery courset!! programs, Seyfert re—
marks, #The courses themselves may be very much worthwhile, but as true
and valid preparation for college they are nctorious for shooting rather
05 '

wide of the mark., Although bhis statement is recognized as being

true, Seyfert, Like so many othors, does not make recomuepdations for

4Tbid., p. Tl.
We Go Seylfert, Do You Recomuend This Student For College?d
School Review, LX (March, 1952), 129-133.
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& currviculum revision to.alleviate the siﬁuabion which he recognizes.
Wblfendengé Vice-Chancellor of the University of Reading, in writing
along the same line, says in rggard to college entrance reguirements
that the first criterion must be academic performance and promise. He
says further that the evidence on ﬁhicb thls seleculon has. to be made is

0)

not very satisfactory and that thers is Sblll conglaerabie lnlO”ﬂ tion
that the selecbors inevitably lack.
- That this Jack of informativn is felt and recoghized by the colleges
is brought out in thig comment by Cartex
Tha collegss themselves by adowbing such entrance requiré-
wments -as the Scholastic Apn¢tuuc Test have Indicaled “thatb
meeting the coaventional unit re cu¢r sment. for college
fails to disclose S&LlSLaLBOTII} vhe fltnesb of many StUP
dents for college.’
br. ¥, H., Bowles,” Dire t01 of the College fntrance Board, in a
speech having to do wuwith collmn admissions, delivered to the Fifteenth
Educational Conference of the Sducational necords Bureau, laplied thath
within the next five years college entrance requirements will change

1

greatly, and that many more applicants will be admitted without specifie
subject requirements, and emphasis in tests will be placed increasingly,
not on what an epplicant has had but on how he uses information and

materials.

This forecast is of particular interest abt the present time, sinee

cr
g
[N
4}

temepu was made four years age and no marked change has heen

6J. F. Wolfenden, “Selection for Universities," Universities
uarterly, VI (November, 1951), 16-39.
ES H. Carter, "Modern Secondary School Locks at Collsge Admis-
sion," Gollebe and University, XXVI (April, 1951), 349-361.
. H, Bowles, "Crystal Ball and Lollere Admission," Measurement
and uvaluatlon in thb 1Qp‘odGmCQL of Iducatdon, 1l5th Bducational Con~
ference, New YOIk, 1950, DDe O-iBs.
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evident in entrance requirements. The problem of seleetion and guidance
into a field of endeavor where at least some degreé of academic success
may be reasonably expected seems to be no nearer to a solution than it

was when this forecast was made.

r

Th~'8£ serdng Committee of the Illinols Secondary Sc&ool,Curriculum
Progran, o coumndttee of secondary school and‘callege represgnﬁétives
under the chairmenship of Dr. Ralph ¥, Tyler of the Univgrsity of Chieago,
made a’thorough study of ccllege admissions policies and came forth with
a number of recommendations. Among these recémmendaticnsvare found the
following statements:

+ o +3 At is recommended that the eollege adopt admissions
policies which do not specify the courses the students are
Lo take in high school, but specify the kinds of compe-~
tence to be reguired of entering students. There has been
exuensive research on the kinds of competenae which are
good predictors of college success. The foliowing five
eriteria can be used by a college or university to provide
the best prediction of the probable success of the student
in college: 1. Score on & scholastic eptibude test; 2, Seore
on a test of eritieal reading; 3. Scorve on a test of wriling
skill; 4. Score on a simple mathematics test; 5. Evidence
that the student has an intellectual interest and some ef-
feetvive study habits as shown hf his having taken at least
two years of work in one fizld in high school in which his
grades were betbter than average. It ls recomuended that

the foregoing criteris be used far admission to general
collage work in place of any other set of entrance requ~re-
manbs,

For evidence that the concernn sbout the high mortality rate of stu-
dents in institubions of higher learning is well founded we have only
to look around us. The record at the University of Washinghon as reported

by Black is typical:

9Sﬁeeriﬁg Committee, Illinois Secondary School Curriculum Program,
New College Admission Reguirenments Hecommended, Bulletin No. 9, Circu-
lar Series 4, No. 51, (Springfield, Illinois, February, 1950), p. 4.
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It seems highly questionable, westeful of human resources,
ineffiecient, and costly for a university to determine the
eligibility of students by admission requirements which
admit 2868 students of whonm 45% withdraw from the Univer-
s8iby before the end of their sccond yeay with records
vrimarily of low grades, few credits completed, and many
credits ¥failed," “withdrawn® and “incomplete.® (The
percentage of students withdra mn{; with such records woere:
‘after one quaI'Ler-’? O4%; two Csuawo rs-7.85%; three cuar-
ters-16,28%; four c:ua.ruersub.l? 7y five quartcrs‘-'? 81

A bobal of 1295 of the 2868 freshmen withdrew befors cQ-

2

ple ting six quarters at 'Lhe Universmy of Washington, )

"his soncern is nob of local orig;m, nor is it confined to our

cour;try.. The British are disburbed by this relétively good record re~

'

ported by Baker:

In the Faculty of Science at Bristol 80 per cent of those
enbering the honors school were aliowed do continue afler
their first year, 2 $o 3 per cenl were reguired to leavs,
and the rest were. dlrc,c,ued Lo ordinary ds,grue cCouUrses or
wmade to “"peat the year' s work,Ld

Baker smphasized that lack of advice or wreng adviece is 5 crucial
factor in student J.allure by commenting that, "It did not matier so
mach which wniversity candidates went to; what they required was advice

, ' el
on what courses of study to follow, e

Studies Predicting Grades in College iathematics
Barvett, in a otuuy of entering fresbmen at Hunter College, reports
on the reletiocnships of scores on the A. C. E. to grades in trigonome-

try, college algebra, and analytic geometbry:

“Donald B. Black,"Prediction cof Academic Success in the University

of Waghington," Unpublished Doctoral Dissertation, (Seat,‘tle., 1951), p. 81.
yil1iam Baker, “Who Should Go to the Univer 1‘::.yf Tachin ery of -
‘election Disgussed," Times iducation Supplement, MOMXLI (Deca@b 21,
l’bld .5 984,
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The guantitative gcores obtained on the 1947 and 1948
editions of the ACE did not correlate signifiecantly
better than the linguistic scores with grades in ana-
Iytie geometry, college algebra, and trigonometry. In
fact in the case of trigonometry, the quantitative
scores correlated less well with grades than did lin-
guistic scores,d3

She eoncluded that these data are interpreted to mean that quanti~
talive scores should not be used as o differential predictor of achieve-

ment in college mathematics coursss,

in a study conducted at the University of Washingbon by Newhall
and Snoddy; the relationship of five independent variables, high school
average, reeding comprehension, 4. C. B. Q-score, A. C. E. IL~score, and
reading aptitude, to academic suceess in the various subjectématter‘
arcas was studied, Becouse of the similarity of that stuwdy to the present
study, it was considered of value to quote extensively from the sectlon
dealing with prediction of success in the over-all area of mathematics:

The seventy-nine students in this study who had taken
mathematics courses earned an average grade point of
22.9 (2.29) in that subject. The zZero order correlabion
coefficients bebween Universilty methematics and each of
the predictive criteria is shown in Table XV (repreduced
in this study as Teble I). The highest correlation was
betiween wniversity mathematics and the A. C. By (Q)
score. This finding is nol swrprising as this is ths
quantitative section of the A. Co E., the mathemabical
part of the test. The obbained coefficlent rig = <3982
yields a coefficient of forecasting efficiency £ = 0835
o 8.35 percent beibber than chance. As this was the
highest zero order correlation of all the independent
variables with the criterion, it may be said that none
were high enough to be gignificantly predictive of suc—~
cegs in uwniversity mathematics.

« « s»» When partial coefficients of correlation had
been computed, the highest coefficient was still that

L3porothy M. Barrebt, “Differential Value of Q and L Seores on
the 4. C. H. Psychologiecal Examination for Prediekion Achisvement in
College Mathemabics," Jowrnal of Psychology, XEXIIT (April, 1952),
205-207. ' ' ‘




between 4. C. B. (Q) average and university mathematics,
though it had decreased from ,3982 to .2403. The coeffi~
cieat for reading aptitude changed from 1yq = 1801 to a
negative 3, 2égé = =, 0512, indicagting hhl% reading speed
and good general vocabulary are by no means essential to
success in universxny mabnam&tlcs.

H‘

The multiple CO&fflClLﬂE of corrcl&uloq Pl 23456 L5190
yields a coefficient of foreecasving efficienty I = 1070,
2 increase over any single variable of .023) or 2.35 per*
umtod&a*dmncmmm,.... '

The regression equation gives tPG predlctcd grade point
in wniversity mathematics mu_tlv7led by ten. The sigma
ervor of the predicted grade is 8.83 (.883). This indi-
catoes that if the university grade point be predicted
from the five varisbles used in this study, sixby-eight
percent of the achieved grades would bu within 883 grade
points of the predicted grade: points,

A,

- TABYE I7

| MEANS, SIGHMAS, AND INTARCORRELATIONS BEIWEEN
AVERAGE IN UNIVERSITY MATHFMATICS AND THE
'FIVE PREDICTIVE CRITERIA

B oot ~ s —— oceh — S - - e —
v :{'I . S » L{e C'.ZLH'“P R@adiflg A - C—--j E » A' C - EJ
Variables Average Apt. Comp, g » L
Univ. Math. 32 a8 .27 40 .28
Ii » 8 . A".". . lé . [ 33 - 39 - 25
Reading Apt. 78 28 62
Reading Comp. ' . «33 +52
Ao Cu E' (Q) - - 057

A. €. B. (L)

*Fr@i Masterts Thesis by W. S. Hewhall and €. D. Snoddy, University of
Washington, 1950, p. 8lL. (Coelfficients of correlations have been
rounded to two places.

Urs, 5. Newnall and C. D. Snoddy, "The Belabion of Reading and
Other Criteria to University Success,% Un;ubllshud Masterts Thesis,
(Seattle, 1950), pp. 80-103.
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Shirley conducted a étudy at: The Okléhorna Agricultural and Mechani~
cal Gollege in ﬁhich an attempt was made to 'de*bei'mine the value of cer-
tain placement tests given to studéxﬁ:s _aqtering the mathematics program
at the freshman level., An atbempt -was- als:o. made to determine the best
time to glvG the tests: |

ALl students who enrolled ot the Oklahoma Agriculbural .
. and Mechanical College for the fall term of 1948 and who
- were enbering a school where mathematics is required,
were required to take two mathemabics placement tests
cprevicus Lo enrolling. They were the Cooperative Algebra
Tes*tg Revised Series Form S, and the Cooperative General
Mathematic test, Revised Series Form O, distributed by .
c.ho American Council on Edueation, The tests will here-
after be known as Tq and To respectively.,

+ » »+ During the third week of school the Cooperative
Algebra Test, Revised Series, Form T, hereafter lnowm as
T, was given . « .. L3

Shirley sumnarized his findings as follows:

l. In predicting mathemabtice grades for students who
enrolled in Elemenbtary and Business Arithmetie, none of
the placenent tests given are of any value.

2. In predicting grades for students who enrollsd in
Intermediate Algebra, College Algebra, Trigonometry, and
Gollege Algebra-Trigonometry, cach of the threc tests is
of value, although the grades for students enrolled in
Intermediate Algebra are not predicted as well by any
test as the grades of students enrolled in more advanced
courses

3., In view of the fact that T 77 and T4 have higher coy~
relation coefficients and lower shandard errors of eshi-
mate and that T does not assist by prediebing grades
zbove that which cean be done by Ty and Tq, it seems that
To can be omitted with no loss of mfefmatwon. :

L. By cbserving the test means, it may be noticed that
the students who made higher scores on Ti showed &
greater gain in knowledge during the review than those
who made the lower scores. ‘

'liialter Warren Shirley, "The Use of Placement Teshs in Freshman
Mathewatics ¥ Unpubl‘ished Hasterts ’tei,«ort, The Oklahoma Agriculbural
and Mechanical College, 1949, op. 5-6. -
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5« S&tudents who have nad four semesters of high school
algebra can be expected to handle (ollege Algebra and
need not be required to take the placement tests.

6. Students who are gualified to take CQllE%v lwobra
are equally qualified to take Trig anometny.

Hammah 7 compared the value of high school grades in subject-matter
areas with cooperative test scores in the same areas. The Cooperative
General Mathematlcs Test scores were more closely related to success in
e@llege_mawnemaalcs thaﬂ Wers thq school grades in mathemanlcs. This
was also found te be true in other subject éreas;l Hannah concluded
that his study foered evidence to~refutewthe cémmonly held aésumption
that high school grades are bsbuer ﬁredicﬁors'of college success than
are achievement tests. |

Symonds, in a study of the achievement of high sechool students in
algebrs in reletion to their intelligence, concludes that, in general,
a high rating in intelligence means high achievement in algébra and a
low rating in intelligence mgans'low*performancevin al gebra.,

Although this study concerned high school students, there is no
reason to believe that these findings would not be egually true for col-
lege algebra students, There is no evidence in the sbudy, however, to
support such an inference, Symonds makes this interesting comment:

Mathematicians plead for a compulsory first year high

school course; mathematiclens also plead for a mainte—

nance of past standards., The two are ineompatible. If

the values of algsbra are achieved cnly by thoss whe

acguire a cerbain ability, as the writer believes, then

én elective course comparsble in its standards of diffi-~

culty with the course of the past is the solution, If
it is believed thab certain values ave important for all,

16Lblﬂ., Pe hﬁ.
{Joseph V. Hannah, "A Comparison of Cooperabtive Test Scores and
High School Grades as Measures for Predicting Achievement in College,®
The Journal of Applied Psychology, XXIII (April, 1939), 289-297.
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then different courses must be planned to accommodate
individual differences and to allow all who can to profit
by a more rigorousg course.

We favor raising the current passing standard. It is ab-
surd to allow pupils to take algebra for a year when the
final result is so meagre and the final ability so low as
at the present. If this passing standard is raised, a more
thorough and substantial course could be given with

greater value bto those taking it and less waste for those
now taking algebra but not meeting this standard . . ..

A standard corresponding to an alpha score of 100 (I. Q.

of 110) would mean that approximabely one half of the
scecondary school population of the country could not come
up o this standard in a yearts time . . ., By and large,
high intelligence means high abilily in algebras, and low
intelligence means poor ability in algebra. Of the bwenby-
two brightest pupils oub of the 100, seventeen will be
above the average in algebra and of bhe twenty-two stu~
pidest pupils, seventeen will be below the average in
algebra.*® ‘ ' 3

port a study by Stright dealing with the

£

Newhall and Snocddy re
relation of Reading Comprehension to the solution of algebraic problems:

A high school Freshmen class, seventy in number, took
ninth grade algebra from 8tright. He divided the elass
into two groups to which he refers as groups A and B.

The two groups were evenly divided as to size., HNo par-
ticular factor influenced the grouping of the class.
Group A was used as the experimental group and Group B
became the control group. A4t the beginning of the school
vear the lowa Silent Reading Test, Form A; was adminis-—
tered to both groups. The results of this test showed a
difference of .92 between the mean scores of the two
groups in favor of Group B. This difference fell within
the probable error of the test and had, therefore, 1little
significance, '

Stright had Group A for an activity hour once a week.
During the first week this hour waswgpent studying The
Student's Guide Lo Efficient study.t? The students were
also given material on efficient study habits taken from
courses in educational psychology. This material was

lg?ercival 1. Symonds, USpecial Disability in Algebra," Columbia
University Contributions to Education, No. 132, (New York, 1923, p. 70.

L7Luella Cole and Jessie lMary Ferguson, The Student's Guide Lo
Efficient Study, (New York, 1935}, p. 38. ’ '
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taught as a subject in itself with class recitation,
drill, and tests._ The pupils were taught how to read
and how to study.z

In January the Henmon-Nelson Test of lMental Ability was
administered to bolth groups. The results favored Group

A with g difference of .42 belwean the mean scores.
Little significance could be abtbached to this difference
as it was within the probable error of the test. The
remedial class was conbinued for Group A throughout the
second semester. AE the end of the school year a batbery
of the tests was given to both groups. The resulis of
the experiment were as follows:

1. The experimental group, which received the specific
trainiag in reading, advanced from an average score in
reading comprehension of 77.02 to 107.86, an increase of
30.78, whersas the conbrol group progressed from 78 to
89,3, an increase of only 1l.3. In other words the ex~
perimental group increased from & reading grade level of
9.5 to 11.8 whereas the control group increased from g
reading grade of 9.6 to only 10.6., The latter of course,
should be the normal development as revealed by the Iowa
Silent Beading Test.

2, The average score on the cooperative Algebra Test
made by the experimental group was 26.63 whereas the mean
score of the conbrol group was culy 18.76.

3. The difference between the mean scores on the total
readiag comprehension and the algebra tests were prowved
statistically to favor the experimental group 98 times
in 100 among groups similarly selected.2d

Stright stated the conclusions of his study as follows:

First, it is obvious thobt a definite relatbion doss exist
between a student's gbilily to read with comprehension
ané his skill in solving algebraic problems. The Co-
operative Algebra Test, Elementary Algebra Through Quad-
ravics, Form 1936, is composed largely of statement prob-
lems. The experimeatal group in this investigation who
received the gpecial training in reading made 2 noteworily
gain over the control group in this test.

Seoond, a better knowledge of reading mechanics does in-
crease a student's reading comprehension.

“Oyewnall and Snoddy, op. ib., p. 21.

2lisaac L. Stright, "The Relation of Heading Conmprehension and
Efficient Study Methods of Study vo Skill in Solwving Algebraic Prob-
lems," HMathematics Teacher, IXXI (December, 1938), 368-372,
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Third, this increase in reading comprchension dees carry

over into the student's ability to solve glgebraic prob-
lems.

Tourth, word aeanlng snould oe stressed in the teaching
of algebra. o *

In the writerts opinion a number of inferences can also
be made as a result of this investigation., Mirst, if
this increase in reading comprshension carries over to
an increase in the student's ability to solve algebraic
problems, it would seem likely that it would also carry
over teward an increase in the ability to master other
acadenic subjects. Of course, the experiment does not
prove _this inference, Further investigation is neces-
sary. : : :

Bruceng_after.a rather comprehensive_review-cf qofrelation
studies, summerized his findings regarding the correlabion coefficients
bebween wniversity mathematics average and various standard tests. The

summary is preseated in Table 1.

227bid., p. 372.
“JBruce, op. cit., pe 47,
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TABLE II¥

SUMMARY OF ZERO ORDER CORRELATION CORFFICIENTS BETWEEN
UNIVERSITY MATHEMATICS AVERAGE AND
STANDARDIZED TESTS

investi~ Humber of Raage oi Median
gator r¥s r , by Test
Black¥® 6 ~16 - 6L .30 AWC.E.
b =10 = 4L W23 Hental tests obther than A.C.E.
6 09 = VT 42 Genersl Achievement teshts
Lanigan’™ .19 . Minnesota Speed of Reading
f()eiiwellf"('ee : .31 : Otis Quick Scoring Group
' { Algebra)
Stoddard 43 o Towa Comprehension Test
Wallace™" .276 A.C.E. (Q)
176 £.C.Be (L)
258 ALB. (T)
L116 GCooperative English Vocabu-
: lary
217 Cooperative Reading Compre-
hepsion
191 Social Studies Vocabulary
234 Seience Vocabulary
<377 Iowa Foreign Language
421, Mathematics Placement
242 Visualization
MNewhall » 40 ALE. (Q)
and Snoddy™™ .28 A.C.E. (L)
27 Reading Comprehension
16 Reading Aptitude
Jex™ 2 «23,5 425 Cooperative General
Achievement (¥nglish)
2 25, 30 Cooperative General Achieve-.
ment {Social Studies)
2 28, Juh Cooperative General Achigve-
ment (Natural Seience)
5 B3 - 56 Cooperative General Achieve-

" ment {Mathematics)

¥From a Doctoral Dissertasion by John William Bruce, University of
 Washington, 1952, p. 47.
#*5ee Bibliography, p. 85.
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Kinzer and Kinzer<* studied 124k students at Ohio State University
who took college algebra and subsequent mathematics courses. Students
wereé compared on performance on the Ohio State Psychologiecal Examina~
tion and on grades made in mathematics courses.

For the 326 persons who finished the caleculus course at Ohio State
‘Unlvernity which cox resvonds in content to the calewlus couraé involved
in the present study, a correlation coefficient of .13 was found between
Q. 8. Ps &, scores and grades in calculus, and a cc:relation of .18 was
found btheennﬁ._s. P. E. scorﬂﬁ and grades in‘college algebra. The
gradesviﬁ_collegé algebra and the gfades in éaiculus were related by a
correlation coefficient of 345 ¢ igonomeury and. calculus grades, 473
and elementary calewlus and caleulus grades, <45,

The mean grade_point for.the 326 céses was 2.9 in bollege alzebra
and 2.4 in calculus., The standard deviation was .9 in college slgebra
and 1.1 in calculus.

When all grades in courées prerecuisite to caleulus and 0. 5, P. E.
scores were combined into a ﬁrediction teamn, a mﬁl iple correlation co-

efficient of .61 was obtained with & shbandard error of .03

1Y

Studies in General Preq1ct¢on, Including Mathematics

In a number of studies an atbempt was made to predict academic suc-.
cess in the totald college program or in several areas, including mathe~-
matics. Some of these studies used prediction factors common to the

present study and hence were of considerable inberest.

Rhjohn R. Kinzer and Lydia Green Kinger, "Predicting Grades in
Advanced College Mathematics," The Journal of Applied Psycn logy,
XKXVII (June, 1953), 18218k
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Broun studied entering freshmen at Long Beach City College, Cali-
fornia. The study compared scores on the A. C. E. Psychological Exami-
nation and grades made in what he called quaﬁtitative subjects and
li’lbul“a subjects, » { | |

Sonme partiz ent information from Brown's study‘foliowsz

Since counselors and admission officers in colleges make
extensive use of tests to detide the academic future of
nany students, it is important that there should be regu~
lar evaluations of the measuring instruments in use. Very
1ittle published evidence is available to indicate that
the @ and L scores given by the A. €. E. have sufficient
validity to use as the basis for differential predictions
in the college field, A summary of the relationships be-
tween A, C. E. scores and grade point averages found by
Brown is presented in Table III.

TABLE ITI

CORRELATION BETUFEN THE A, C. L. SCORES
AND GRADE POINT AVERAGE

A C. B, T Grade Point Averages

Scores  Quantitabive _Linguistic Total Subjects
Q S a8 . %
L. +30 ook e 32
I, 40 ol +40

A socond phase of the problem was concerned with the
mswer to the individual student's request for informe-
tion on the meaning of his score in terms of the possi-
bility of securing a satisfactory grade peint average in
a specific course of study.

Here the counselor deals with the individual who is no
longer a meuber of the entire group for which the corre—
lations have been complebed. It becomes necessary Lo
have some knowletge of a critical score below which it is
unwise o suggest the possibiliby of successful work in
the desired curriculuwn. Good counseling would seem Lo
make this approach desirable,

+ « « the inadequacy of the Q-score for predicting the
probability of an individual dca¢ev1ng a C average ia
quantitative subjects is 5 1liustrated by the fact that,
while 82% of those making a (Q-score at the 80th p. ¢. or



higher, achieve at least a C average, so do 74% of those
rating below the 20th p. c.

In general there appears to be some basis for the coanclu~-

sion that as a group the higher the scores the lower the

possibility of failing to maintain a C average but to set

critical scores on which to advise an individual to enter

or not to enter specific curricula does not appear

possible in this student body.2>

Carter and Mcﬂumiazé selected, at Western Michigan College of
Eduecation in 1949, the one hundred freshmen having the highest grade
point average and the one hundred having the lowest average. The mean
differences between these two groups were then compared on 46 factors
in an effort to determine the effectiveness of each factor in differ-
entiating between the two groups. A summary of the results of this
study is presented in Table IV. It is interesting to note that the

first fourteen factors differentiate at the .01 level of confidence.

25ugh S. Brown, "Differential Prediction by the A, C. E.,®
J of Educational Research, XLIV (October, 1950), 116-121.
omer L, J.carter and Dorothy J. McGennis, "Some Factors Which
Differentiate College Freshmen Having Lowest and Highest Point - Hour -
Bégzioa," Journal of Bducational Research, XLVI (November, 1952), 219-




TABLE TV+

COMPARATIVE SIGNIFICANCE OF CERTAIN SELECTED FACTORS
AS PREDICTORS OF SUCCESS IN COLLEGE

- Factor L : Se E'd s

1. Point~hour-ratio .(high school) O o 16.71
‘2, Ohio State Psychological fxsaination + . . . 2.78 16,05

31 TOSb IIl (I‘L.d.dlng) Q. S P-.Ji L I 1010 15'05

Lo Test II (gramiar) 0.5.PeE. 4 v + o o « v o o o 133 14.47

5. Hstimabte of high school principal . . . ., . .08 13.14

6-' Test I (vocabular'y) O!S,Q'P.'E‘," * ® a & & % w & & 07!4' 1201}5

7. Humber of bocks reported as read . o o « « « + 32 6.61

8. Terms of acceptance by COLIEZE + o « « « » « « 581 6.02

9. Re-enbrance for second semesbter .+ . . + « « « 426 4.93
10, Number of units failed in high Suﬂcul Y e 13 L+ 69
11, Number of perdiodicals reported as read . + . » .23 5L.39
12, Defindilte vacablional choice o v 2 &+ « 4 o = » « 5,29 3.97
13, ?hy31cal education curriculWi .+ « + « + o « o 3.83 3,39%%
14, Uaits of high school credit in mathematics . . 13 2.69“,
15. Hother did not graduate from high school . « « 6.67 2.,10%%
16, Employed more than four hours per day ’

0 in school v ¢ 4 4 v s s 4 s oa s e s e s s s o« 170 1.77
17. Graduation from class A high school « . « « . + 6,84 1.75
18. Gradustion from class C high school « &+ + - « « 6,16 1.62%%
19, Mother attended college + « + « « « 4 o & e« BJD .48
26. Fployed lezs than two hours :

per day in COlleZe « s « s+ v o v v o o o« 5J0 L.48
21. Pre-professional curriculum « . « o o « « « o & L4457 1.31%
22, Hesidence in QOrmitory o« v « o« « o o « o » « « T<O4 1.28%%
23. Hesidence in rooming house . e e e e s 025 1.28
24, Bmployed 2-4 hours per day in collcge e s 2« 5460 1.25%%
25, Graduation from class B high school « .+ o + o « 6,14 1.14
26. Secondary education curriculum . . . . . . « . 4H6 1.07

27. Hours studied per day senior year

in high school v v v « o 4 o o 4 o & o s » o ol .03
28. Father atbended ¢0llege + v s « + v « o « « » « 497 1.00%%
29. AZE o v ¢ s s e s s s s e s 4 e s e s s e oae #3230 '96,V
30, Two languages spoken in home .« v o o s o « » o 3.9 T
31. lother graduated from high s5chool « « & 4 » » « 6,67 15
32. Father not a high school graduate « « « » « « « 7406 7L
33, Residence in owa hOME « + 4 o o o o o ¢ =+ « « 497 .60
3L. Father graduated from C0llage « « » + o » « o o 5424 »57
35, Father graduated from high school . + + » + , « 5.59 A55F
36. No outside employment in C0lIege « « o« « o « « 6,90 «29
37. Mother graduated from college + « « + « « « + » 4o83 .21
38, Number of children in family « » « « v« + o « 420 A2

‘lfhlv Table taken from arbticle inm Journal of Bducabional Research,
Hovember, 1952, p. 223
®p ng8 yglue of 2.63 is 31gn1¢lcant at the 1% level.
#Rhis factor is characteristic of poor students.



43

Sa$z¢27 in a study of‘the'relaticnship of eleven variables to aca-
demic performance abt the University of Washington, reports g study of
the relationship between intelligence and academic success which uses
guite a different and interesting technigue:

Sappenfeldgg'uSed 2 rather vnigue approach to determine -

“the relationship between intelligence and scholastic per-

formence, - He first derived what he termed the veffort

indext (¥, I.) by dividing the high-school marks of cach

student by his inbelligence seore, He did this by first

changing the E. I.'s and intelligence scores into standard

~ scores. Next, by eorrelating the intelligence scores of

students within certain BE. I. renges with college grades,

lie was able to arrive at higher zero-order coefficients,

of correlation (r). For students in the upper E. L. .

levels, he obtained an r of .816 betveen,lntelllgence and

gollege performence. . In other worés, students with high

B, I.'s were found to achieve more closely bo their

measured aptitude for scholastic work. .

.Humbérzg conducted a study of the relationship of ;eadlng efficieney
baad achlevqmart ab bhe Unlversxty of Minnesoba in 1942, Subjécts of
>£he study were seniors in college and several major subject»matter fields
were-studied. The Humber study was of partiecular interest here because
reaéing was one of the;factorsvof the present stuﬁy'and:students ﬁell
valong in their majorlfield of mathematics were‘studied,b The following
;ubjectﬂmétter areas were considered: Five Year Nursing, Three Year
ﬁursing, Shienée;specializatiﬂn in Agrieulture, English Education,

Music Education, Soeial Work, Social Science Hducation, and Science

Education, Hﬁmber iists the following five conclusions:

27Sau, op. c:Lt,, 31-32.

28Bert R, oappenfald, "Prediction of College Scholarship for Groups
Having Effort Indices of Restricted Range,® Journal of Applied Psy-
cholo XXVII (Cetober, 1943), LLB-450.

%%ﬁ Jo Humber, »The Relationship Between Reading Lfficiency and
Academic Success in Selected University Curricula,” Journal of Bduca-
tional Psychology, XiIV (January, 1944) s 17-26.




1. This study presents evidence which shows that the zerc
order correlations between honor-point ratio and measured
scholastic aptitude are not as high among Seniors as might
be expected from kmowledge of prediction studies in the
Freshmaa year.

2« In all of the curriculum groups, with the excepbion of
Dieteties, st least one factor other than scholastic apti-
tude, such as certain reading test scores, are correlated

as high or higher with He Po Re Than is A Ce 8.

3. Scores ou the reading tests used in this inves big&tiaﬂ
are shown to be frequently related to auhleveﬁsnn in the

humenities groups (Bnglish Educaticn and Nusic Bducation),
but infrequently related to aehlevement in those curflcula

b, IB is shown to be 1mposq1blb, Iar the Five-Year Nursing
and Anﬁllsn Groups, to develop a- gignificant regression,
based upon scholastic apbtitude and bhe scores on reading
tests used in this 1ncht1gatlon, to predict honor-point
retio in the fields. ‘

5, 'This study has cerbain practical implications for
reading clinicians operating in situations comparable to

the University of Minnesota. In this study it becomes

clezr that when a student at the Universiby of Yinnesota
reaches the Sehior year of a certain curriculum he finds
that the difference between an A and a ¢ grade is less
dependent upon scholastic aptitude than upon other factors
such as reading efficiency. This should not be taken to
signify that intelligence is less important than reading
skills, If the senior year is attained the sftudents wibthin
a curriculum are so homogenecus with reference to scholastic
aptitude that other factors such as reading efficiency may
make the difference between high and low scholarship, In
those cases where reading efficiency is apparently essential
for scholastic success, as this study shows it to be in
Englisn Sducation and Music Bducation, il seems desirable
that students be encouraged to develop the reading skills
which have been demonstrated to be significantly related

to academic sueccess in their major field.

Summary
in attem@t-was made in the chapter (1) to call attention to the
various typés of studies snd the exbensivencss of the work done in the
area of prediction cf scademic success in college, (2) to select and

describe studies of college entrance requirements as related to high

sehool background, entrance examinations, achievement and placement
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tests, (3) to sumarize selected studies in prediction of college mathe-
matics grades, and (4) to summarize selected studies in prediction of

general academic success in college, including the area of college
mathematics.



CHAPTER IV

PRESENTATION OF DATA AND AMALYSIS OF RESULIS

The purposes of this chapter are to (1) present evidence to show
that the presént sample was representative, (2) present the data. and
analyze the results from the present study, (3) present procedure for

prediction of grades in calculus at this institution, and (4) present

scatber diagrams as an aid in analyzing correlation data.

The Present Sample and Others Jompared

A consideration fundamental to any interpretation or conclusions
drawn from this study was whether or not the subjects chosen were repre-
sentative of the population who enroll in a program of mathemabtics and
persist through calculus at this institution.

Consequently, the students enrolled in calceulus in the fall of 1949
and in the fall of 1951 were chosen for comparison with the subjects ef
the present study. It was thought best to chovse groups which repre-

sented & period of time at a considerable distance from the present but
not so far back as to Include classes which were largely made up of
veterans of Woerld War II.

Data obtained for these two groups of calculus students included
the grades made in calculus, the (-score, the L~score, and the total
score on the A. C. B, Psychological Sxamination,

Data in Table V were presented to show the comparison between the
1951 and 1953 calculus groups on mean performance ia the A. C. &. Psycho-

logical Examinabion, variability, correlation between (Q-score and grade

L6
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made in calewlus, and eorrelation between‘Léseere'anéugréde made in caleulus.
TABLE ¥

COMPARISON OF PERFORMANCE ON A, C, . POYCHOLOGICAL
BXAMINATION OF 1951 and 1953 GIZZL;ULU” GROUPS

Year
Statistics o 951 1953 % value

:\gwﬁ)er - 5 * W ® & * & & & ® & » . . 132 160

erml E‘O‘tal SCOI'@ [ w4 . & = o - (3 s » 1.13--78 ]-J-l.O(; 03“%

Stail(‘ial@ I}@Via{(}iﬁn > K & & 2w W & L3 4 a,, . EG. 93 18.66 lILPB%

r for Q-s:care and caleulus grade . . . ' L2016

Corres 1a¢a~ Fisherts g-function . . .20 16 W34

» for I-score and caleulus grade « « . 13 +10

Cgrresponding Fisher's g-functioen . . .13 30 25"
R 1T orences nob SLmilicant ot the »OL level of contidence.

In Table VI the same comparisons were made between 1949 and 1953
ealenius groups.

EABLE VI

COMPARISON OF PunrORMANCE ON 4. C. L. PSYCHOLOGICAL
EXAMTHATICON OF l‘?i and 1953 CALCULUS GROUPS

' S Year
Statistiecs ; i 1949 1953 L value

Tber o « o » o « 5 o 5 « » = 2 s « o 2L 160

Moen Total S5E0T€ + « v + s o + » « » » 10941 111,00 .85%
Standerd Deviabi .. 19.83 18,66 g2
dt-ar).d.&d. D ablon o« o o 4 e 4 & ¥ & 1.90 13 l g kot u&.ﬁz

r for Q-gcore and Calculus Grade . . 17 W10
Corresponding Fisher's z-funetdon . . « 17 6 L10¥

¥ for I~score and Calculus Orede « + 09 10
Corrasponding Fisher's s-function . . 09 <10 .10%

FDifferciices Not Significait ab .0l level oi Confidences
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‘Appropriate formilasl were used to compube the relisbilily of the
difference in mean performance, variability, and correlations,
.

No differances in either of the grours were found to bs signifi-
. = i ) (=3

eant st either the. ,01 or the ,05 level oi‘ confidem*e.; :
These results.furnish.strong evidence that the samples were drswm
from the same population and that the 1953 group is represen cmtlve of
£

that popLL dm, ion which enrolls in & mathemabics program at Lh.p.s institu~

tlon and: persisbs through caleulus,

"‘he In’barvorr@ ;».o mtru.

£,
14

After the data on the subjects of thi;

h(f}

study were Ob"&«;‘lﬁ”’d a5 dis~
-ct_zs_se‘_é in ﬁhap?ber II ; the next step In the procedure was to. have these
dats punched on International Business Machine cards, as it was eontem-
plated that all caleulabions ‘xmich would lend themselves readily to
Internationak Business Machine procedures would be handled in this manner.
The decision to use International Pusiness Machine procedures was based
on the premise that the calculations could be made much more rapidly and
that there would be no dowbt about their aceuracy, The amount of computa-
tional work, if manually conputed, wéuld make a study o,.f this nature
prohibitive, |

Basic ‘ta all fubure mcaicuiati&ns end coupardsons in the S’budy was

:

he Intercorrelation matrix. 7The first step in obtaining this intercor-

reletion matrix was to compube {by I. B. M.) the summations, the sumsa-~

tions of the squares, snd the swmabions of the cross products for each

of the factors imveolwed in the stmdy, Ubilizing this informabion, zere

order correlations were compuber i‘? between all factors involved in the

study., All machine and manual aalculatiéns vere made twice, The inberw

..Jw

gorrelation data are npresented ia Table VIi.

3—H’€mr¥“ H. Garrett, Sbatistics in Psychology and Education, (Hew
York, 1953}, pp. R12-240. o ‘ i '
Garrett, op. gib., p. L2,



TABLE VII

BASIC INTERCORRELATION TABLE DERIVED FROM DATA ON
THE 1953 CALCULUS GROUP

Factors 1 2 3 L 3 6 7 8 9

MOENS o o o 4 o o 00 0 6402 3,08 47.26 63,74 35.2% 82,8, bk 2.62 2,09

Sigmas 1.66 61l 7.92 12,72 10,37 2406 5,02 0.89 116
o Bome oL B B M 5o v b 2 gt o M s 05 =06 .03
Be G Tk Mo e Mo o 4 0 s R T L L L Y S &
S. As Co Eo Quucore « & « » JO1FE ot o ggite ggik 40
Le As Co E. I~8COP8 o+ o & SN RS g 9w D
5. Cooperative Algebra Score A% 27 140 @
6. Reading Score . + « « + » S R ¢ o S T
7. Reasoning Test « + « + & 23 02
8, Grade in College Algebra oJT*

9' 8, Po I CAIOMIRN ¢ « « =

¥gignificant at 5% level of confidence.
#gignificant at 1% level of confidence.

6%



Analysis of Correlation Data

A correlation of 203 wes significant at the ,01 level of confi-

B

dence, and a correlation of 157 was significent at the 05 level for
the nuwber of cases vonsidered in this study. in the irntercorrelation
table, invelving 36 eorvelations, 20 were significant ab the .OL lsvel,
and 6 werc significant at the .05 level of confidence. Ten corrclations
were not sufficiently large to bﬂ significant ab the 05 level of confi-~
dence, The mejority of?th@‘iaﬁércorrelatigﬁa between the independent
facters wWere ébcut what would bé.eﬁp@eﬁed. It was of particular valus
tg noke that bthe correiatioﬁ bétme;njt_e\A,'C, T+ Le~scores and the read-
ing test scores wWas «Tlhe Thé feiatively uigh.éorrelaﬁioﬁ indieatad‘that

o

these twoe tests meaﬁured essentlally the same thing., Hence, if cne of
these tests was used as a predictor; the other would add veﬁy little to
the accuracy of the prédi&ﬁion; The émfrélatiqﬁ between the A. C. E.
L-seores and the 4, C. L. Q-scores was .6l. Thefe was gome question as
to the velue of using bobh of these factors as predictors.

ijhé mumber of semesters of high school mabhematics complebed and
the seores en the reasoning test had a correlation coefficient of .05
which represented very little relatlonship. ‘Oﬂ the basis of this study
it appeared that the ability to reason mathematically was not one of
the outcomes of taking a large quantity of wabthemsties in high school.

bThree»major questions were posed in Chapber I: {1} What was the

relationship between each of -the foctors and success in college algebra?
(2) What was the relationship beiween gach of the factors and success
in caleulus? (3) Vhat was the comparisdm of these relaticnskips? In
order to show these relationships move clearly the informsiion was prew

senbed separsbely in Teble VIII. Dbaba in Teble VIII indicates that all



of the factors, execept the number of scemesters of high school mathematies

cantly relabed to the grades made in college algebra.

‘c.t

conpleted, were si ‘,m.f

TABIE. i Ix

-:a

CO&T’T‘ CATTION BERTEEN §

\,} L;...LT’ )31 LJULD;‘}\,&&}.

QR AMD GRADES IN
1 "UT U3

o , garrulau.on Behpeoen L}l“ac.o In

Factors , ‘ . Gollepe Algebra - Calevlus
' _énd Tach Factor And Dach Factor

3@31. II. Sy ‘)"Z. » » ® @ ‘ o LS ‘ Y - ‘ - ‘ ] ‘ "-.06 . 003
S . ) o - ) - : 3 - R (xw:{. . . . ’ -

CTQ I s 4be A33 H . 6«. i"’iq . & 8 o B w . 28) . 1.1,.

Ai C . ./;S * Q“‘SCOI’G‘ « ¥ a s @ o . ¥ ’ ‘0_38‘?‘%\; ‘ » 16,}\.

A. C. B LeOCOre o 4 s o o o s« = .29"""* ' ‘ ‘.lQ

Cooperative Algebra Test score . L16¥ .02
Reading Test Score . . e e s - .23% .10
Reasoning Test o o o 4 4 4 & o 4 23FF 02
Grade in College Algcbra . . . o SO

*Significant at the .05 level.
*gignificant at the 0L level.

Factors s significent at the .01 level of confidence and thelr correlation
cosfficients were: A. C. B. Q-score, 383 A. ©. . Lescore; .29; grade
-point average inHigh school mathematice, .28; scores on the ressoning
test, 233 and scores an tho regding "’&ést, 2%, The correlation coeffi~
elent between the Cooperative A;gvebra Tast scores and grodes in college

»

algebra was 106 which was sigaificant at the .05 level of -confidence.
he Cooperative Algebra Test are used for the purpose of
‘placing nathemabtics students in thedr first elgebra courses at this in-

1.3,

The coefficient of correlabion bebtween the number of semesters of
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Although this was a very small coefficient of correlation, it was of
considerable interest that it was negative. TFor the students of this
study, it was evident thalb the quaﬂtify of mathematice completed in
high school had very little to do with the quality of worlk donﬁ‘in,ODI—
lege slgebra,. This was in direct contrast to one of the conclusions
reached,by'shirleyB in which he stabed that, "Students who have had four
semesters of high school algebra can be expected to handle college alge-
bra and need not be required to take the placement tests,n

There are, however, several studies which lend support to the re-
sults of the present study in this respect. Seyfert,g in épeaking of
college~preparabtory courses, said, “The courses themselves may be very
much worthwhile, but as true and valid preparatidn for college they are
-notoricus for shooting rather wide of their mark.n Carter5 remarked
that, "Meeting the conventional unit requirement for college fails to
diselose satisfactorily the fitness of many students for collsge.!

In regard to the second question concerning relationship between
the factors and grades in caleulus, it was fomd that the coeffiecient
of correlation between A, C. 5. (-scores and grades in calculus was .1l6.
This correlatiocn was significant at the .05 level of confidence, Grades
in college algebra and grades in calculus were related by a coefficienﬁ
of correlation of .34 which was significant at the .01 level of confi-
dence. This was an especially interesting result as .34 was also the
coefficient of correlation bebween college algebra grades and calculus

grades obtained by Kinzer and Kinzer6 at Ohio States Universilty. They

a . ) }
“Shirley, op. ¢it., p. 45.
Seyfert, op. ¢it., p. 129.
5Carter, gg.hcit., pe 349,
Kinger end Kinzer, op. cit., p. 183,



found a eoefflcient of eorrelation of .13 between the Ohio State Psycho~
logical Esamination scores and grades in caleulus compared to bthe .16
gorrelabtion between Q-scores and grades in caleulus in the preseant study.

There is some sum;or't from other investigators fogr the belief that
such correlations might be cicp‘ﬂcted_ %o be 3.ow. One of the concluding
statements made by Humber? was: '
| This : uidy presents evidence vhich shows thav:. -f'a;hé zc;fo _

~order correlations between hoqov-pe:u mt"‘r‘o and measured

scholastic aptitude are not as high among Seniors as

might be expected from knowledge of the- Drel'rctlon

Suudies in thn, I‘reunman yeai, .
Th S romark Uﬂa ;mde cmu,emmg ove :r*-aZL"L av:.,ragc in subjcct-bﬁttm fields,
‘n‘ja.t :m spe ci ie svb;,ebt,}.. | |

;“”“zv&, nSwer ts the *bh:ard O(lCatl‘jﬂ eéncernmg the coripar:s.wn of the
rel@:_‘oaahz,pu between cach ia,ctow and graﬂes in ¢ollege 'ﬂw@bra end grades
in calceulus, it may be said “Lna:a all factors exceph one, semesters of
high suhool mathematics comoletcd HEBre more GlOot;lj related © '?rades.

,

m college algebra than to grades in calculus. In reg drd Lo senesters
of high school mathematics completed, the correlzbion so nearly ap—
proached zmerc tha*;, a eomjg;ariaon wag not yfeavs‘ible.

A posslble s:cplanamoa for these low corr@l@ba.ona is that the sub~-
gsebs of the 5’t-udy form a more nomgenea‘us group man s for example, &
group of coll egs freshmen, Cenéiderabl.e natural sel@-:c’eion» ook place
between the time of enrc]lment in eollege algébra and enrollment .m
calc\,.lus. ﬁ@ onez uhe was ot mpc.mlp of g'%.ssmg the .aequénce of ecourses

leading to the bwdy of caleulus wes repreosented ip the sample used for

this study. It is a Ue_Ll mouwn i‘act that the more hamogvaecus the

THumber, op. eit., p. 25. |
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the group, the smeller the ﬁoefficiants of correlations tend to be.

The relationship betucen the faetors of this study and success in
ecalculus, alihough indirect, may be_munh‘greater than the coefficients
of correlation indicate. It may well be that success in caleulus de~
pends to a very greab acbent on successful performance infthé sequence
of courses prerecuisibe to calculus and thet academic performance i
these prereguisite courses is closely related to the factors considered
vin this study.‘ A very interesting and profitable study would. be to come
pare the reiationship between academic success in each of the courses

in the sequence and the prerequisite course.

Prediction of Grades in Calculus

‘The fourﬁh major btask was to combine the most promising factors
into a prediction team for grades in caleculus.

The best single factor for prediction of grades in caleulus was
the grade in college algebra. The next best factor was the Q-score.
These were the only two factors having a correlation with the cpiterion

rade significant at elther the .05 level or .01 level of confidence.

03

Regression equations were formulated and standard errors of estimate
were calculated by the use of appropriabe formmlas:® (1) for predict-
ing the calculus grade from grades made in college algebra and (2) for
predicting bthe grade in calculus from o combinaticn of the twoe factors,
‘grade in éollege‘algebra and (=acore.

In order to demonstrate thabt factors not having a correlation with

the criterion significant at the ,05 level of confidence would add little
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or nothing to the aceuracy of the prediction, the grade point average in
high school mathematiecs, which had the next highest correlation with
criterion grades, was used in combination with Q-score and grade in col~
lege algebra to form a third regression eguation and standard ervor of
estimate. 'Appmpriate formilas were chosen from Garrett.?

Brief summaries of these three prediction problems follow:

(%) Calculus Grade (Xz) College Algebra Grade
My = R.09 My = 2,62
0y = 116 ' ' 0z =z .89

X% = 3k

The regression eqguation in score form was 17{1 = W45 X + .91, from
which the most probable grade in calculus could be predicted if the grade
in coliege algebra was known. The stendard error of estjjnéte was 1.16
grade points, which meant that in two-thirds of the cases the actual
- grade received in caleulus at this institution would fall within 1.16
" points of the predicted grade.

Using the Q—score'in.combinatian with grade in college algebra as
predictors of grade in calculus, the following calculations were necessary:

(%) Caleulus Grads (X2} Q-Score '(‘XBJ College Algebra Score

Mlg;u2109 Yo = 4726 M3 ='2‘62
03 = 1.16 0o = 7.92 0g = .89
rz=z W6 T3 = W3k Tpgz .38
F12.3 = .04 SEil.23 = 1,08
3.2 = .31 SeErR 13 = 7.21
F23.1 = .35 SEwB2 = 77
F1(23) = .37
b12.3 = ,006 f1.23 = .04
13,2 = L4 f13.2 = .34

9Ibid., po. 388-395.
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The multiple regression equabtion in score form was
23. = 006 Xy +.44 X3 #4606, and the standard error of estimate was 1.08,
meaning that if the Q-score and the cc‘llegev algebro. grade were known the
valeulus grade could be predicted in abt least ﬁre-athirds of the cases .
within 1.08 grade points of the actusl grade received at the institution.

The standard error of estimate for the second eguation was .08 less
than for the i‘irs“b..» This was enough improvement to make it desirable to
use the second equation.

The beta welghts provided a measure of the comparative importance
of the independent Vfac‘bo»rs‘ in predicting the eriterion grade, Thus, a
beba weight of .34 for college a]gebrg grade was almost nme tines as
important as .the- bets welght )of ..Olp for Q-score.

The ,addi‘bian of the fac,i",or", grade point average in hlul school mathe-
maticsb, nade very little difference m the accuracy of the prediction as
illustrated in the following summary:

(Xy) Caleulus (Xp) Q-Score (¥3) Gol. Alg. (X)) G.PyA. in H.3.H.

M = 2.09 My = 47.26 g = 2,62 M, = 3.08
Gy = 1.16 Go = 792 3= .89 = 0= 61
fl2 = .16 T23 = .38 3 = .28
13 = .34 2L = .31 i) = J11

F12,3=z.,06  Tizz=
T3z .02 T2z 06
Tan.3 = .23 34,2 = 19

F12.34 = JO4h  ¥13.24 = .31 T14.23 = 01

H
(;Q
F.J

Ry(234) = .37 |
01,23, = 1.08 02,134 = 7.05
G312k = 76 04,123 = .57

b

P1ask = .01 P2z P23 = 02
@ 1234 = 04 @13.24 = .34 BlL.23 = 0L .
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The multiple regression equation involving these three independent
variables was X3 = ,006 Xp ol %3 +.02 X3, +.60. The standard error of
egstimate ﬁas.i.QS,.representing ne improvementy over the prediction ob~
_tained hy the use qf»thevﬁwo independanﬁlfactors, Q-score and grade in

gollege algebra. There was no imprQVemént in the multiple R. Tﬁe beta
‘wﬁights;fbr Q—scefe and college algebfa remained the sangé, .04 and o3
respectively, The beta weight for grade point average in high school
- mabhematics wae ,0l, indicating that this factor accounted for only a
very small portion of the.variahce in calculus.grades¢_

InIView af the above analysis it‘would'appear'that the regression

equatioﬁ=involviﬁg the Q~écoré.énd COllegetalgebfa'gréde_is nost desir-
able'fcr yfe&icting the most“probablébgrade,that a studéﬁt will make in

"calcnlus.

Prediction of Grades in Calculus

Table IX, which can be used for predicting caiculus Erades., was
constructed, using this equation, El.‘ 2006 %o +fA4 KB 4.66, in which Xi
represents grade predicted for calculus, Xo represents Q-score, and.XB
represents grade in college algebra.

To use this table for predicting the most probable grade in calcu=
lus, locate the grade point directly below the student's grade point in
college algebra and directly to the right of his Q-score, and round the
obtained grade point Lo the nearest whole number. Transmte the ob-
tained lé;ﬁér grade to the corresponding letter grade., TFor example, if
a student's Q-score was 53 and his cellege algebra grade peint was 2,
locate 1.87 in the 50-59 row directly under the heading 2. Round 1.87 to
2, and transmute to the letter grade uC®, In approximately two-thirds of
the ca#es a studentts actual grade received will probably fall within one

grade point of the predicted grade (stendard error of estimate was 1.08).
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TABLE IX

PREDICTZD GRADE POINT IN CALCULUS BASED ON
Q-3CORE AND GRADE IN COLLEGE ALGEBRA

' - Grade Point in College Algebra. '
Q-Score o L z 3 4

8089 1.17 1,61 2.05 2.49 2.93
70-79 1.1 1.55 1.99 2.3 2.8
60-69 105 1.49 193 231 2.8
50~59 .99 1.43 0 1.87 251 2,75
O-L9 .93 1.37 1,81 2.25 2.69
30-39 .87 1,31 175 2,19 2,63
20-29 .81 125 L.69 2,13 2.57
10-19 .75 119 1.63 2,07 2,51
0-9 69 1.13 1.57 2.01 245

In many instances the counselor ox teécher may wish to lmow only
whether a studeat is most likely to do average, high quality, or unsatis-
fagtory work in calculus.

For a very quick and convenient prediction of the grade category in
which a student's work will most likely fall, reference may be made to
the prediction chart in Figure 1. The #Ch category represents average
performance, the "DFV cetegory represcntis unsatisfaqtéry performance,
and the "ABY category represents high quality performance.

To use this chart for predicting the most probable grade category
~in calculus, locate the point directly above the student's grade point
in college algebra and directly Lo the right of his Q-score, For example,
if a student's Q-score was 30 and his grade point in college algebra was

3, the point directly above 3 and directly opposite 30 falls in the nCw
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Salowistions for the conshbitedion of bhds o w‘ were based o the

i £y refers fo

regvosaion emsbion, ¥y = 4006 By +ulb Xy #.60, In wi
grose dn calewluss Xy remrecents (-seord, aid iy reprossnts fpade In

soliors alpdbra
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was found to be 81, and substituting Le5 for Xy end O for Xp in the
equation, X3 became 1.91. 4 line was drawn between the point .81 to the
right of a Q-score of 80 and the poini‘l.Ql to the right of & (-score
:of 0.

The line separating the "AB! catégory from the "Gt cabegory wss lo-~
cated in a similar menner. A grade point of 2,5 separates the UBY and
ngw graaeg,

To test the effectivensss and accuracy of this chart the grade cate~
gory of cach student in this study ﬁas predicted ahd compared with the
actualvgrade made in caleulus, Table I is a contingency bable repre~

senting the relationship between predicted and actual grade categories.

TABLE X

COMPARISON OF PREDICTED AND ACTUAL GRADE
CATEGORIES IN CALCULUS

Predicted Gréde‘ ‘ Actual Grade Category'
Category DE C 4B Total
DF (3.9) (4.9) (5.2)
o {32.9) (40.3) (43.1)
" 32 43 L2 117
| (8.2) (0.1  (10.7)
4B i 9 16 29

Tobal L5 56 5G 160

Independence values are represented by figures in parenthesss; they
give the number of people whom we should expect to find in the various
categories in the absence of any real relationship. For example, if
there were no association between predicted and actual grade categories,

we should expect to find, by chance, 3.9 persons in the WDF# predicted,
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"DE actual category., There were 9 persons in the category. Other
entries in the table have a similar meaning.

To determine the significance of the rélationship between predicted
and actuval grade categories, . .the coefficient of contingency was computed
and the chi«sqgare test of significance was applied. Appropriaste formulas
were chosen for these computatians.lo

The conbingency coefficient was .31, and the chi-square value was
17. A& éhimsquare value of 13,28 is significant at the .01 level of eon-—
fidence., It may be concluded that not once in one hundred times would
a chi~square value or a contingency coefficient as large as those ob-

tained occur if there were no asscciation between predicted and actual

grade cabegories,

| Relationship$ Revealed‘gz Secattergrams
The final purpose of this chapter was to present scatbergrams or

two-wgy distribution tables between grades received in calenlus and in
algebra, and each of the fac@ors in an effeyt to make the datas more use-
ful and meaningful. Daba presented in the seatbtergrams reveal graphically
and numerically abl a glance some very pertinent information wihiich prob-
ably would be overdlocked if correlstion data alone were studied. Per-
centages of students falling in cerbain categories regarding periormance
on the independent factors in relation to grade received in calculus and

in algebra were figured and should prove helpful in interpreting the data.

Grade in Calculus and Jemesters of High School Hathemsties. Table

1

XI was prepared to display the relaticnship bebtween semesters of high

100'&1‘1'@.&’5, _92. 9;-?._?’- s PR« 368, -25}.;.\
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school mathematies completed and grade in calculus,

W"I@NE}HH’ BETWEEN SEMESTERS OF HIGH SCHOOL MATHEMATICS
AND GRADE POI Ef i CALCULUS

T Bemosters of o Grade Point in Catoulms

H, S ¥, 0 1 2 3 4
o ' '\ 3 | 8 15 10 e

7 b 3 3 g 1

6 5 8 20 13 4

' 5 X 2 L 1 3
s 6 3 5 6 3

3 ¢ 2 2 0 1

2 0 0 ' 2 D

b8 Q 0 0 Q ¢

An exasdnation of the dabta presented shows that of the stud‘ents in
this study who had four or more semesbers of high school mathematics, 87
per cent passed caleulus and 13 per cent failed. On a probability basis,
computed on the performance of this sample, these figures indicated thab
the chances were cboub 9 in 10 that a student al thls institubion who had
as many as four semesters of mathomabics in high school would pass cal-
culus and the chances of failure were about 1 in 10. The chances were
T in 10 of making a "C¥ oy bhebber in caleulus and the chances of making
less than a "4 were 3 in 10 if four or more gemesters of high school
mathematics were completed. The chances of making a ¥B" or better in
caleulus were 4 in 10 and the chances of making an "A" were 1 in 10,

It was also of interest to note that only one person with less than four
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semesters of high school mathematics earned a grade of #4% and only two
earned a grade of #pv, Hone with less than four semesters of high
school wathematics failed caleulus, and two received a grade of njy,
Due to the small nﬁmber of students with less than four semesters of high
school mathematies enrolled In calculus, these figures probably s;{ére not
very significant,. |

Although a large nwa‘bez; of semssters of high school mathematics was
in zﬁo, sense a guaraniee of sa;tisféet&y p%rformance in ‘calculus s there
was some evidence here Lo support ﬁhe infcﬁ:—zfenca that a ét_udent waS more
1ikely to make & high grade m caiculus, an BAR op uBH, if he had com-

pleted four or more semesbers of high schoel mathematics,

Grade in Calculus and Grade Point Average in High School Mathematics.
Data were ;Sre_sented in Teble XIT to show the relabtionship between grade

point average in high school mabthematics and grade in calculus.

TABLE XIT

RELATIONSHIP DBETWEDN GRADE POINT AVERAGE I HIGH SCHOOL
MATHEMATICS AND GRADE POINT IN CAICULUS

G» P. A. am == ' Grade Point in Goleulus
He S. M. 0 i 2 3k
35 = 4.0 6 4 2 B <]
340 = 3.49 9 8 29 20 9
2.5 - 2,99 2 g 9 A 2
2,0 = 2.49 2 L 2 2 1
1.5 = 399 0 1 2 2 G
1.0 = 149 8] i 2 G o

It was observed thab of those students in this gtudy who had a

grace point average of w0 or betier in high school mathemsbics, 88 per
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sent passed caleunlus and 12 per cent failed, which indicated thab if a
student entered this institubion with an average grade of #C» ¢r better
in high school mathemsbics, his chances were about 9 in 10 of passing
caloulus and 1 in 10 of failing. The chances that a student would make
& %09 or betber in caleulus were about. 7 in 10, and the chances of ré-

- ceiving less than a "0U were about 3 in 10, The chances of making a Hsﬂ
or bethter in Uczglculus were aboﬁt b in 1G, and théi ch&nces of mslting &an
nAY were a little betber than 1 in 10, It was alsa‘ mterestmg to note
that of those students having a grﬁdg powt a,veraagjé of less thaa “Gv in
high school mathematics, none earned an _""*’A"“ in calculus &nd only two
omed n;gw@ - o - ‘

This evidence suggeated that there weas only la"vai;y sllg;ht chance
that & swdem; at this ':in_stij}:.ution would do work cﬁ‘ ;*A;Af%' .or 1Bt ouality
in calculus Withqut having achleved at 1eéé‘i; & "G average in high
school methematics courses.,

Grade in Calculus and A. £. E. Q-Score. Table XIIT was prepared o

show the relaticnship between A. C. B, Q-score and grade in calculus. Of
the students in this study who made the mean score or betber on the guan~
titative portion of the A. G, L. Ps chologiecel Dxamination, it was found
that 91 per cent received a passing grade in calewlus and 9 per cent re~
ceived a falling grade. Speaking in terms of probability, tb:x.;s maant
that students who earmed a mean (-score or betber en the A. C. B. (Q)

had more than 9 chances in 10 of pasging the course in caleulus as com~
pared to ’iess‘ than 1 chance in 10 of failure. The chences were about

8 in 10 o.f making & #0" grade or betber in caleulus and 2 in 10 of making
less than a "C¥, The chances were about 9 in 20 of receiving #B" or

better and eboub 3 in 20 of recelving an "AF.
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TABLE XII1

RELATIONSHIP BETWEEN A. C. E. Q-SCORE
AND GRADE POINT IN CALCULUS

" Grade Point in Caleulus

Q-Score 0 1 2 . 3 b
B =79 0 0 0 1 0
70 -74 . 0 0 0 0 ,o-’
65 ~ 69 0 0 1 0 0
60 - 64 0 3 2 7 0
55 - 59 1 2 b 3 3
50 - 54 2 2 10 7 k4
b5 - kB9 N 10 21 13 10
40 - kb 2 2 0 3 0
35 -39 2 5 5 3 1
30 - 34 1 2 3 3 0
25 - 29 o 0 0 1 0

It was also interesting to observe that only one person having a
Q-score less than the mean of the group received an A" in calculus, and
that no person with a Q~score of 60 or ahove received an "F4 in calculus.

There was good evidence that students ab this institution who had
a low Q-score were not at all likely to exhibit a high level of perform-
ance in caleulus, whereas students with a relatively high Q-score were
not likely to do poorly in caleulus. If the cutting score had bheen set
at L5, just slightly below the mean for the group, more than one~fourth
of the fallures and only one "A% would have been eliminated. The reader
should be reminded, however, that merely having a high score on one or

& combination of the factors of this study was nob necessarily a guarantee
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of success in the study of calculus.

Grade in Caleulus and 4. C. B, L-Score. In Table XIV the distribu-

ey

tion of the L-scores in relation to grades made in calculus was displayed.
0f the students who scored at or sbove Lhe mean score ou the linguistic
portion of the 4. C. E., 92 per cent received a passing grade in caleu-

lus and 8 per cent failed.

TABLE XIV

AELATIONSHIP BETWEEN A, ¢. E. L-SCCRE
AND GRADE POINT IN CALCUIUS

Grade Point in Caleulus

I~Score 9 1 2 3 1,
95 = 99 0 1 1 2 1
90 -~ 94 0 1 1 1 0
85 - 89 0 0 3 1 1
80 ~ 84 0 0 1 o 1
75 = 79 0 1 1 b 1
70 - Th 0 1 10 3 0
65 - 69 3 7 8 3 3
60 - 6l 9 6 1k 13 6
55 =~ 59 2 1 8 L e
50 ~ 54 1 A b 3 1
L5 ~ k9 2 3 3 L 0
LO - L4 1 1 2 1 2
35 - 39 0 0 0 0 0
30 - 34 1 0 e 0 0

Expressed in probability terms, about 9 oubt of 10 students at this

institubion whose L-score was &b the mean or above had a ehance to pass
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calculus, and there was aboubt 1 chance in 10 of failure. 7The chances
were 3 in L of receiving a vC" or betber in calculus and 1 in 4 of re-
celving less than nC", The chances were 4 in 10 of receiving #B® or
betver and more than 1 in 10 of recelving anm "A" in calculus,.

| These percentages were not particularly striking when cowpared to
those below the mean, for 11 per cent of the students having an L-score
below the mean received an 4% and 38 per cent received a Bt or bebter
in calculus, which yvielded the same probabilities as for those who scored

at or above the mean. If the comparison had stopped here, it would prob-
ably have been concluded that the L-score was of very litbtle value in
determining what the chances were for successful performance in calculus,
but a valuable inference was drawn from examining "F¢ grades in calculus
end corresponding L-scores. No student who recéived an L-score of 70 or
above received an Y in calculus. If the cutting score had been placed
at 60, which was aboubt four score points below mean performance, nearly
one~half of the failures in ecalculus would have besn ellminated for this
group., Only about 30 per cent of the students making AW and "BY in
caleulus made L-scores of less than 60,

Grade in Calculus and the Cooperative Algebra Test Score. Data were

presented in Table XV to show the distribution of scores made on the Co-

operative Algebra Test by students of this study in relation to the grades

made in calculus. It was found that 87 per cent of the subjects who

scored at or above the mean received a passing grade in calculus and 13

per cent failed, Seventy-two per cent made a H#CH or betler and 28 per

cent received less than "{# in calculus., Forty per cent received B¢ or
P

better and 11 per cent made V"AY in calculus., However, 13 per cent of

those who scored below the wmean on the Ccooperative Algebra Test received
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an “A" in caleulus and 28 per cent received a grade of "BY or better.

TABLE XV

RELATIONSHIP BETWEEN COOPEHATIVE‘ALGEERA TEST
SCORE AND GRADE POINT IN CALCULUS

'Cooperative. ' Grade Point in Caleulus
Algebra Test - O 3 s 3 Iy
55 = 59 1 o 0 2 0
50 =~ 54 0 1 5 3 1
L5 = 49 2 i 5 i 3
LO ~ kb 1 2 3 4 1
35 - 39 11 13 23 2 7
30 - 34 1 L 6 2 3
25 - 29 ki 2 3 1 2
20 ~ 24 1 2 5 0 0
15 « 19 1 1 i R O
10 - 14 G 8] i 2 1
5~ 9 0 0 1 2 0

a

A compariscn of these percentages gave very little evidence to sup—
port a belief that & score above the mean on the Cooperative Algehra
Test was indicative of high lewesl performence in calculus. It was also
ohgerved bhal there was no place near the meant where scores could be
cut in order to eliminabe a large portion of the failures,

Grade in Caleulus and the Nelson-Denny Reading Test Score. Data

were presented in Table XVI to show the distribution of scores on the
ragding test in relation to the grades made in calculus. Of the students
scoring at or above the mean, 91 per cent rsceived a passing grade and

9 per cent failed, Jevenby-five per cent received grades of #Gu or
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betbter in calculus and 25 per cent made less then a "G". Forty-one per

cent made YBY or bebier and 14 per cant received WAY in caleulus.

TABLE XVI

HELATIONSHIP BETWEEN READING TGST SCORE AND
GRADE POINT IH CALCULUS

Reading Test — '“>-§radep?aintrin Galculus .
Score 4] 1 2 ,3_7 4
lLO ; 149' G G ‘i O G
130 ~ 139 0 o A 2 2
126 «~ 129 G G 3 é‘ 2
110 - 139 1 3 2 2 1
100 - 109 3 3 5 7 1
90 - 99 - 1 2 4 0 2
80 - 89 L 7 11 13 b
70 - 79 2 0 12 3 1
60 ~ 69 b 7 8 5 2
50 -~ 59 2 2 kL 5 ¢
LO « 49 2 G 0 L 2
30 - 39 ¢] 2 2 O 1

These percentages were very c¢lose to those obtained on comparing the I~
score and the calculus grades., This was to be expected since the corre-~
lation between the L-score and the reading score was .7hk. Of the students
who had scores below the mean on the reading test, & per cent received
grades of WA® and 33 per cent rscelived "BY or better in caleulus.

It was of some significance to note that none of the students seor-
ing 120 or sbove on the reading test received either a 4D¥ or an "fv in

calculus, If the cubting score had been set at 80 on the reading test,
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about one~half of the ud's? and “Frg" would have been avoided for this
group, but almost one-half of the #Arsh and eR's* would alse have been
eliminated. Ib was also of scome inberest Lo observe that one student

in the lowest class interval, 30-39, on the reading test, received an

#at in egleulus and that two in this interval received wCw,

Grade ia Galculus and the Guilford-Zimmerman Reasening Test Seore.

Data were presenbted in Table XVII to show the relationship bebween scores

on the reasoning test and caleulus grades,

TABLE XVII

RELATIONSHIP BETWEEN REASONING TBST SCCRE
AND GRADE POINT IN CALCULUS

Seore on ‘ Grade Point in Calculus
Reasoning Test O L _2 3 L
2l - 28 2 L O 2 0
21 - 23 0 2 2 & 2
18 - 20 i 2 11 6 3
i5 - 17 h & 16 9 3
2 -1 7 { 12 9 5
9 =1 3 3 10 7 3
6 -8 1 2 5 3 2
5 -5 1 1 0 1 0

An examination of the dabs disclosed that of the students who scored
at or above bthe mean on the reasoning test, 91 per cent passed caleulus
and 9 per cent failed, Seventy-four per cent made a "¢ or better, and
26 per cent made less than "Gt In calculus. Thirty-seven per cent re-
ceived "B¥ or better, and 10 per cent received #4M in calculus. An

examination of the mumber of students who received a scors less than the



71

mean on the reasoning test revealed that 37 per cent earned uBt or better,
and 12 per cent made an "AY in caleulus. About the same percentage of
low pérformers on the reasoning test made cutstanding grades in calculus
ad did the high performers on the reasoning test,

The reasaning test seemed to hold very few poésibiiities.fof help~
ing to determine the level ofvperformancé that students in calculus
might be expeeted to reach.

Grade in Calculus and Grade in College Algebrs. Data in Table XVIII

were presented to show the relationship of grades made in college alge-

bra to grades made in calculus.

TABLE XVIII

RELATIONSHIP BETWEESN GRADE POINT IN COLLEGH
ALGEBRA AND GRADE POINT IN CALCULUS

“Grade Point in = ~Grade Point in Calewus
173 Algebra D 1 2 3 4
b o L8 9 7
3 6 6 2;, 135 9
2 10 11 23 16 2
1 3 5 3 1 0
0 0 QO 1 0 ¢}

Eighty~nine per cent of the students studied who made a ¥C# or
betier in college algebra passed caléulus, and 11 per cent failed.
Seventy~five per cent of those who received 0t or bebter in college
algebra also received ¢Ct or betber in caleulus. 4 grade of "B or
better was made by 39 per cent of the students receiving "GV or betber
in college~algebra, and 12 per cent received MAH,

The most helpful information from Table XVIII was that no student
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with less than a #CY in college algebra received an MAW in calculus end
only 1 student with less than *¢# in college algebra made "B" in calcu~
Jus. DHNo student who received an #A" in college algebra failed caleulus,

According to the records obtained there wss one gtudent who had an
#Et in college algebra who went on to complete calculus. This student
received a grade of WC# in calculus,

Grade in College Algebra and Semesters of High School Mathematics.

The relationship between the number of semesters of high school mathe-

matics completed and the grade made in college algebra was shown in

Table XIX.
TABLE XIX
RELATIONSHIP Bl?f&é‘ﬁllﬁﬁ S‘@-ESTERS IN HIGH SCHOOL
MATHEMATICS AND GRADE POINT IN COLLEGE ALGEBRA
Semesters in | . Grade Point in College Algebra » =
He S. M. 0 1 2 3 L
8 0 7 16 14 11
7 0 2 7 8 3
6 1 0 28 16 5
5 0 2 3 5 1
L 0 1 11 9 5
3 ¢! 0 2 2 1
2 Q 0 1 2 3
1 0 0 0 0 0

An examination of Table XIX showed that 92 per cent of the students
who completed four or more scmesters of high school algebra received ngn
ar better in college algebra, 52 per cent made a grade of B! or better

in college algebra, and 18 per cent carned an WA,
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This evidence was not particularly striking when the performenee of
students who complebed less than four semesters of high school mathematics
was observed, QI this group, 100 per cent received "C# or batter in
college algebra, 73 per cent recelved "BY or betber, and 36 per cent re-
ceived nan, |

Cn -th-e basis of these figures if appeaz‘*éd that for the studenbs
~ studied here, the less Irxiéi;hema‘biés. ‘completed in high school the better
the ehance of making a high gra&a dn collége a.lgébra;. |

The reader will recgll ”cnwbho coefficient of corrslabion between
grades in le:ollege algebra and semesbers of high school matheuabics com—
pleted wags «.06, |

Grade in College Algebra and Grade Point Average in High School

KMathematies., In Table XX data were presented concerning the relationship
between grades recelved in high school wnabhematics and grades made in
college algebra.

TABLE XX

RELATIONSHIP BETWHERN GRADE POINT AVERAGE I HIGH S5CHOCL
MATHEMATICS AND GRADE POINT IN COLLEGE ALGEBRA

" G. P, A. in | " Grade Point in Gollege Alge.bra.

He 8. M, Q 1 2 3 _—
3.5 = 4,0 ¢ ] 16 15 10
3.0 = 3.49 1 2 27 29 16
2.5 = 2,99 0 3 13 8 1
2.0 - 2,49 0 5 3 2 1
1.5 - 1.9¢ Q 1 2 2 0
10 - 149 0 1 1 o 1

I - P 0 o 0 0 0

0= W49 0] 0 0 a O
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In examining Teble XX it was found that 93 per cent of the students
having a uG* average in high school mathematics received a "0t or better
in college algebra and 7 per cent received less than "Cv. Fifty-four

er cent received "BY or better in college algebra, and 18 per cent re-
celved HAM, . |

Of these students who had less than a (v average in high school
‘mathematics, 12 per cent earned “A%, 37 per cent received "BY or betber,
and 75 per cent received "Cv or betber in college algebra.

A comparison of these percentages indicated that, for the students

of this study, a high level of performance in college algebra was muich

- more 1ikely to follow high level performence in high school mathematics

- than low level performance. -This was expscted. However, there was some
doubb, in view of the low relationship bebween quantity of high schbol
mathematics and collepge algebra grade, as to whether this relationship
was due Lo background in high school mathematics or to obther factors such
as innate ability or industriocusness.

Grade in College Algebra and A. C. E. Q-Score. In Table XAI the

- e it

relationship between the A. C. E. Q-score and the grade made in college
algebra was displayed. O0f the students who scored ab or above the mean
on the quantitative portion of the A. C. E, Psychological Examination,
95 per cent received a grade of ¥(G¥ or betiter in college algebra, and
only 5 pér cent received less than ¥Cr, Sixty-six per cent made "BY or
better and 25 per cent made #A" in college algebra.

0f those students scoring below the mean Q-score, only 1l per cent
receivaed an "A" and only 39 per cent received "B" or better in college
algebra. It was interesting to note that only one person with a Q-score

above 50 made less than a "Ct in college algebra.
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TABLE XU

RELATIONSHIP BETWEEN THE A. C. Bs G-8CCRE
AND GRADE POINT IN COLLEGE ALGEBRA

.A. C. B, A —— Gfa&e Point in College Algebra ~

g-Score o K 2 3 o ﬁ_
75 = 79 0 0 a 1 0
70 ~ 7 0 0 o 0 0
65 ~ H9 Q 0 0 0 1
60 - bl 0 0 1 5 6
55 = 59 o 0 5 6 2
50 - 54 o 1 6 12 6
L5 = 49 0 6 27 - 21 11
HO ~ Ll 0 o 10 6 1
35 ~ 39 0 2 9 3 2
30 = 34 1 3 L 1 0
25 = 29 0 0 0 1 0

Grede in College Algebra and A. C. E. L-Score. Table XXIT was pre-

pared to show the relationship bebween the 4. ¢. E. L-score and grade
peint in college algebra.

An examination of the data fevealed that 95 per cent of the students
of this study who scored at the mean or above on the linguistic portion

o

of the 4. C. &. Psychologicel Exmmination recelived a grade of ¥Cn op

o

betber in college algebra and 5 per cent receilved less than ®Cr, Sixty-
four per cent made "It or better and 25 per cent made "AM in college
algebra,

I a student scored below the mean L-scors, his chances of passing
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king an "A# dropped to about 1 in 10, and the chances of malcing upw

or better were only 4 in 10,

TABLE XXIT

RELATIONSHIP BATWEAN THE A. C. B. L-~SCORE
AND GRADE POINT IN COLLEGE ALGEBRA

4. C. T 0 u'rde Po"tnﬁ in Uollezre Algebrc& ; =
L-Score 0 l 2 3 L
95 - 99 0 o 0 3 2
90 - 94 0 0 0 3 0
85 - 89 0 o 0 2 3
80 - 8 0 0 o 1 1
75 = 79 0 0 3 0 4
70 - Th 1 0 5 5 3
65 ~ 69 o 3 8 10 3
60 - &k 0 b 19 16 9
55 ~ 59 1 9 7 O
50 = 54 o 1 7 3 2
L5 = L9 0 2 & 2 2
Lo - l&h 0 1 i 2 o
35 - 39 0 0 0 o 0
30 ~ 34 0 0 1 2 0

Grade in College Algebra and Cooperative Algebra Test Score. In

Table XXII1I data were prepared o show the relationship between (o-
cperative Algebra Test scores and grades in college algebra, From the
data presented, il was observed that of the students in this study whe
soored at or sbove the mean on the booperaulw Algebra Test, 94 per cent

received a grade of #C¥ or better in college algebra s 59 per cent
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reccived UBY or better, and 20 per eent recelved an #im,
Of these scoring below the mean on the Cooperative Algebra Test,
87 per cenl recelved a grade of "0# or better, 41 per cent received Ugn

or better, and 13 per cent made an %A on college algebra.

TABLE XXIIT

RELATIONSHIP BETWIEN CCOPERATIVE ALGHEBRA TEST SCORE
ARND GRADE POINT. IN COLIEGE ALGEBRA

Gooperative ’ T Grade Poiat i ‘Coliegé‘Alg‘ebra
Algebra Test o N 2 o3k
55 ~ 59 0 0 1 55 1
o-s, 0 1 2 5 2
45 - 59 0 0 2 7 3
KO - bl 0 0 6 3 2
35 - 39 1 5 29 28 15
30 - 34 o 3 5 & 2
25 - 29 O 1 5 1 2
20 ~ 24 0 2 3 2 1
15 - 19 0 0 b 2 0
10 - 1k 8] 0 2 1 1
5«9 0 0 3 0 0

A comparison of these percentages revealed that studenbs scoring be-
low the mean were only a little less likely to fall in the high grade
éategories in college algebra than were the students scoring at or above
the nean on the Cooperative Algebra Test,

Grade in College Algebra and Nelson-Denmy Reading Test Score. The

distribution of the reading test scores in relation to grades made in
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college algebra was displayed in Table XNIV.
TABLE XXIV

RELATIONSHIP BETWEEN READING TEST SCORE
AHD GRADE POINT IN COLLICE ALGEBRA

Teading Test “Gradc Point in Gollogs Migotra
Score 0 1 2 3 L
U0 - 149 0 o o 1 o
130 - 139 0 o 0 L L
120 - 129 o 0 1 2 2
110 - 119 o1 3 3 2
100 - 109 o 3 7Tk 5
90 - 99 0 0 b 3 2
80 - 89 1 1 19 10 8
7 - 79 0 1 11 b 2
60 - 69 0 2 7 T 3
50 - 59 0 3 3 5 1
1O =~ 49 0 o " b 0
30 ~ 39 0 1 3 1 0

Ninety~four per cent of the students scoring at or above the mean
on the reading test received a grade of #Ct or better in college algebra,
Sixty per cent of these students earned ¥BW or better, and 30 per cent
received "AM in college algebra. It was of some vaiue to observe that
only four persons whe had a reading score equal to or greater than the
mean received less than a “Cv grade in college algebra, whereas there
were nins persons wibth reading scores below the mean who received less
than a2 """ grade in college algebra.

Cunly 10 per cent of the students wilth less than a mean reading score
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received an "An dn college algebra and 48 per cent received #BY or bebter.
The c¢hances of a Suudem; making an A% in c:oTlege algebra if his reading
score was less than the mean were only 1in 10 ccmyared to three chmces
in 10 if he .Qcorea at or abow, the ImEal,

Grade in College Algebra and the Guilford-Zimmerman Reasoning Test

Score. Data were presented in ‘i"ablv )’Q«”V cenc:emmg the relatlomhln be~
'ﬁweev”x the score. on th\, rcasonur tast qmd the grade made in col.L e alge-

A ora by the aubgects of thls ,aamhlc..

CTABLE XXV

- RELATIONSHIP BETWERN REASONING TEST SC0sE
AND GRAD"‘ POINT IN uGLL‘&x.J ALGEBRA

ﬁeasonﬁg 'T,es"u—» ~ - firade Doint in College Am.ebré' o

Score 0 _ 1 2 .3 b

2L - 26 0 1 1 2 1
21 - 23 0 0 b 3 3

18 - 20 0 2 5 9 7

15 - 17 o 0 17 13 10

2 - 1k i 3 14 17 >

9 - 11 ) 3 15 7 1

6 -8 0 2 5 4 2
3.5 0 1 1 1 0

A1l except three, or 96 per cent, of the students scoring at or
‘above the mean on the reasoning test received a "C" or better in college
algebra. Sixty-two per cent received a UB* or better, and 27 per cent
roceived an HAD,

0f those students scoring below the mean on the reasoning test only
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10 per cent recelved an "A" in college algebra, and 45 per cent received
#Bt or betber.,

‘On the basis of this evidence it appeared thab good reasoning ability
was rather closely related to high quality performance in college alge-

bra.

Surmary

Evidence was presented to sheow that the present sample was represen—
tative of students who enroll in a program of mathematics and persist
through calculus.

Date on correlations between all of the factors involved in this
study were presented and analyzed.

Multiple regression equations were compubed and a table and chart
for rapid and convenient predictign of grades in ealculus were prepared.

Scatber diagrams were presented to display the relatioaship between

each faector and grades in calculus and in algebra.



| CHAPTER V

SUMMARY AND CONCLUSIONS

The purpose of this chapler was to review ths objecbives of the

study, briefly state the major findings, and make recommendations for

future practice and further sbudy.

Review of Objectives

The major objeetive of this etudy was to determine the relationship
bebween certain factors and academic success in college algebrs and in
calculus. The independent factors were the number of semesters of high
school mathematies completed, grade-point average in high school mathe-
matics, 4, C. E. Q-score, A. C. Hu I-score, reading comprehension,
reasoning-sbiliby, and achievemenp in algebra at the time of entrance
into collegs, |

The snswer to three questions was soughts {1) Vhat was the rela~
tionship betweanveach of the faoctors and success in college algebpra?
{2) What was the relationship beiwe&n each of the factors and success
in ealeulus? (3) What was the comparison of these relationships?

A fourth major task invelved the combination of the most ﬁromising

2.

factors into a prediction tcam for the most probable grade in calculus.

Ccnclusions
In answer to the first ausstion, 1ib was Tound that all of the fagw
q 3
tors, except the numhsr of semesters of high school mathematics com-

3

pleted, were significantly related to grades mads in college algebra.
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Factors significant at the .01 level of confidence and their coeffi-
ciente of correlation were 4. C. Be Q-scores, 383 A. (. S I~acore,
«29; grade point average in high school mathemabics, .28; scores on the
res gsoning test, .23; scores on'theireading'test, w23 Thé éoeffieient

9

" of correlation bebween the Coap@r tive Algeuré Test $cérés and grades in
college algebra was .16, vhich was significant'at_t 1@ W05 lavel of con-
fidence. The coefficient of COffle ion beuween the number oi semesters
of high school mathematics complebed and grades in eollege algebra Was
-;Qé.

In regard ° to the second guestion, it was found that the coefficient
of cérrelatimn between A, C. Z. §-scores and grades in calculus was .16.
This corre latlon was significant at the .05 level of confidence. Grades
in eollege algebra and grades in calculus were felated by a correlabion
coefficient of .34, which was significant at the .01 level of confi-
dence. Uone of the other coefficients of correlation were large enough

%o be congsidered signifieant at the .05 level of‘coﬁfidenCG,

In answer to the third guestion, it may be said that all factors,
excepl one, semesters of high school mabthematics completed, were more
closely related to grades in college algebra than to grades in calculus.
In the ecasc of high school mathematics completed, the coefficients of
correlation so nearly approached zerc that a comparison wes not feasible.

Variables most closely related to academic success in college alge~
bra were A. C. &. Q- and L-scores and grade-point averages in high
school methematics; thoese least related were Cooperative Algebra T Test
scores and scmesters of high school mathamatics completed.

Variables most closely related to academic success in salculus

were grade in college algebre and A, C. E. Q-score; those least related



were reasoning test scores, Cooperative Algebra Test scores, and seneg-
ters of high school mathematics conmpleted.

The regression egquation involving grade made in college algebra
and Q~score seemed Lo show considerable promise for predicting grades in
caleulus.

The prediction chart designed for predicting BAB®, w(#, and "DFW
grade cabegories yielded predictions significant at the (01 level of con-
fidence for the students involved im\this study.

Although some correlations were’lcwgldata presented in scabtiergranm
tables gave evidence of the feasibility of sebting cutting scores on

some tests for the purpose of comseling students about the risk involved
in abtiempting to continue in a program of mathematics through caleulus.
Tests offering the most promise in this direction were the Q-scores and
L~scores on the A. €. B. Psychological Ixamination and the grade in col-

lege algebra.

Recommendations

The results.of this study indicate that valovable relationships be-
tﬁeeﬂ certain factors and academic success in a specific mathematics
course coming late in the program, such as caleulus, can be discovered
relatively early. It is rec@mmeﬁded»tﬁaﬁ furihsr research be conduched
invelving such variables as grades made in the sequence of courses pre-
ceding ealeulus, study habits, motivation, and industriousnesé, in addi-~
tion to the variables revealed as most promising by this study,

The development and use of a regression eguation for predicting
grades in calculus, before siudenis have progressed far in a nathematics
program, seems feasible, 1t is recommended that the regression equation

developed in this study be used to predict grades in caleulus for other
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groups of students at this institution in order to test its efficieney.
In view of the very slight relationship bestween the quantity of
high school mathematics completed and academic success in college alge~
bra and in calculus; as revealed by the present study, it would appear
- unwarranbed to place much emphasis on the completion of any given mumber
of units of high school mathematics as a prerequisite to college mathe-
matics.,
The reliability of relationships such as those determined by the
present study is seriously limibed by present grading practices in high
schools and colleges. Ib is recommended that research continue on

- methods of improving the marking system,
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