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CHAPTER I
THE STATEMENT OF THE PROBLEM

For a period of many years the mathematlcs féculty of Wilbur
Wright campus of Chibago City College has depended greatly upon
its placement test for placing students ln their first college
mathematics course., Recently the members of the department of
mathematlcs have experienced an administrative problem, . During .
the busy registration period, the forty minutes consumed in ad-
ministering the test presents great difficulty to those planning
the reglstration procedure. The question now arises as to wheth-
er other means may be avallable by which the department can place
1ts students without the time consuming placement test.

The purpose. of this study 1s to determine:

l. a satisfactory procedure for placing students
In the first college credit mathematles course
- at the Wilbur Wright campus of Chicazo City
College, District Number 508, County of Cook,
_ and State of Illinols : .
. 2, the accuracy with whilch the present cut off
‘ scores of the American College Testing battery

© predict the student's semester grades 1n Mathe-
matics 101 and subsequent courses




3 “the degree to which the last high school level
: mathematics grade predlicts success in college
mathematics :
' 4, the usefulness of the Kuder Preferenée Record =
Form C (Vocational) in advising college students
" In the selection of courses in mathematics, '
That the mathematics department CArefully place the students
in courses for which they are prepared became of prime 1mpoftance
when the philosophy and, indeed, the function of the junlor col-
lege éhangéd. The junlor college is an institution devoted to
offering thé best opportunity for higher education to a wide va-
riety of students, The history of its development in Chicago in-
dicates this, In 1911 pubilc Junlor college education originated
in Chicago when two high school principals, William J. Bartholf
of Crane Technical High School and Willlem J. Bogan of Lane Tech-
nical High School, aware of the plight of young people of abll-
1ty and promise who were handicapped by limited finances in con-
tinuing thelr education, introduced post-high school courses in
their respective schools, _ v | , -
In 1916 fifty students were ehrolled_ln post-high school
courses at Senn, 128 at Lane, and 211 at Crane, One year later
Crane alone offered these courses and thus became Chlcagb's flrsﬁ
Junior college., Its central location and its leader, William J.
Barthoif. often referred to as "the father of the Chlecago City
Junior College," kept the junior college alive. At that time the

Junior college was designed primarily for the student who §1anned




to continue hils higher education In a baccaulaureate degree
granting program, In 1917 Crane Junlor College waS‘fully accfed-
jted by the North Central Associlation.

In 1931 after Bartholf's retirement, Crane Junior College
was reorgénized sd that its administration was separate from that
of the high school. In July 1933, as an economy measurement, the
junior college was abolished., The economic and social conditions
of the early thirties, howéver, made it clear that a program of
public education bejond the high school level for all who wished
it was a social necessity., The labor markei, attempting to ab-
sorb millions of unemployed, could not handle the youth being
graduated from high schoois. The upwaid extension’of public ed-
ucation, which had been looked upon as desirable from the point
of vliew of the educator, became necessary, To meet this need the
ﬁublic Junior college was one of the typeé of institutlions that
expanded rapidly throughout the céuntry. ‘_

Responding to soclal and economlc pressures; the Chilcago
Board of Education in September 1934 inaugurated a program of
education beyond the high school level on & different pattern
from its ﬁrevious offerings, For many years the dity had pro-
vided a restricted type of junlor college education with univer-
8lty and professional school preparatory work constituting the
bulk of the curriculum. Consequently, the earlier Jjunior college

had attracted a select type of student best served by such a




programe. The Junlor college under the new plan was designed‘to
meet & changling educatlonal need, The desire to make available
0 all youth in Chicago the opportunity for higher education led
to the reorganization of the Jjunlor college system into three
branches after 1t had been discontinued for one year in 1933 as
an economy measure,

The organization of the new Junlor collegelincluded 8 north-
gide branch =« Wright, a southside branch in thé Normal Gollége
building ~= Wilson, and & westside branch in the Medill High
School bﬁilding -« Herzl, Herzl was moved to the Crane Technical
High School building in 1954, These three 5ranches remained the
divisions of the junior coilege until new brancheé were épened in
the perlod of expansion after 1956. On July 1, 1966 under the
1965 Illinois Publiec Jﬁnior‘bollege Act, the Jjurlsdictlion of thié
Junior college system was transferred from the Chicago Board of
Education to the Board of Junior College District Number 508,
County of Cook and State of Illinois, The new Board directed
by Chancellor Oscar E, Shabat administers the Chicago City Col=-
lege which encompasses Amundsen-Mayfair, Bogan, Crane, Fenger,
Loop, Southeast, Wilson, and Wright campuses, and TV College.

In the organization of the new Juhior college, provision
1s made to meet the needs not only of~those preparing for the
1iberal arts college and professional school but also of those

high school graduates interested in vocational or technical pro-
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grams such as nursing, medlcal techhology, secretarial practices,
data processing, englneering, and other specialized flelds., As
directed by state law the college 1is to admit any high 8chool
graduate who wishes to attend a junior college, Even the re-
quirement of high school graduation i1s to be walved in individu-
al cases 1f circumstances Jjustify it., With the wlde offerings
and varying abilities and backgrounds of the students, it is
necessary then to set pre-requisites for courses sqqh as English,
sclence, mathematlcs, social studlies, and others, VIn the aréa of
mathematics, many students do not present credit in regular high
school mathematics courses at the time of entrance. Since the
junior college 1s an institution devoted to offefing the oppor-
tunity for higher education to a wide variety of students, it
must give épecial attention to proper placement, Specifically,
the college must take the student  from where he 1s and lead him
to hls'full potential as quickly and directiy as possible,

Proper placement then is of'Utmost concern to members of the
department of mathematics of Wilbur Wright College. In the early
1950's the mathematics faculty of Wilbur Wright College devised
a placement test to be adminlstered to students wishing to enroll

in thelir first college mathematlcs course,l The gixty ltems for

1gee Appendix I Placement Test of Department of Mathematics
of Wilbur Wright College, Chicago, Illinois,




the test were chosen‘ffom geveral hundred questionsvgiveﬂ to
f£ive hundred students of various levels of}abillty and back- -
ground attending Lane Technical High School., The group tested
was considered a very good grbup. It twenty-five percent of
these good students missed an item, it was rejected as an in-
valid measurement, If all but twenty-flve percent of these
students were successful on an item, that item was considered
too easy and was also rejected, Items were selected from the
areas of arithmetic, high school algebra,  and high school geo-
metry. Uslng the results of the high school testing, norms
were set up, After many years of studying performance in the
first and subéequent courses in mathematics, the mathematics
faculty of Wilbur Wright College rightfully felt a great deal
of confidence in the test offered by the department of mathe-
matics as an instrument of placement. | | |

L In 1961~James‘R. Gray, a member of the debartment of mathe=
matics of Wilbur Wright College, found it to be the best single
predictor of success in the Mathematics 111 coufse at wWilbur
Wright College, However, he also concluded that é better pre-
dictor was a four varlable regression'equation using the de-
| partment's placement test, the Collége Aptitude Test total score,

and the spatial and word fluenéy factors from the Primary Mertal
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Abillities Test2 was the very best prognosticator of success in
the same course;3 Mathematlce 111 1s the first of attwo semester
gequence in introductory mathematical analysis offered to a #ery
gelect group of beginning freshmen students of mathematics, The
department declded against using the four battefy device as its
merits were outweighed by the difficulties arleing from the
length of time that would be needed to evaluate each student and
the in-service traihing of personnel necessary to administer and
interpret such a placement procedure, As Dr, Gray‘stated:

e o o o Although no one can reasonably hope
to develop & placement system which 1s perfect,
certalinly one ought to seek improvements until
he reaches a practical limit of excellence,

e« « o« o« In selecting data to be analyzed one
must concern himself not only with thelr pro-
bable predictive validity, but also with their.
availability,? .

2SRA Primary Mental Abllitles, Revised, Grades kgn-l, 2-4
6-9, 9-12; 1946-63; . . . ; IBM for grades 5-12 5 levels; no
data on reliability and validity of present edition; . .
L.L. Thurstone (earlier editions) and Thelma Gwinn Thurstone'
Sclence Research Agssoclates, INCe o o o o (da) Grades 6=9, 5
scores: Verbal meaning, number facility, reasoning, spatlal re-
lations, total; IBM: 1 form . . (e) Grades 9-12. 5 scores;
same as for vrades 6-9, IBM; 1 form ('62, ¢ 1946-62, 24 pages);
manual ('63, “40 pages); profile ('63, 2 pages); « « « « - (Oscar
Krisen Buros ed., The S8ixth Mental Measurements Yearbook; High-
land Park, New Jersey: The Gryphon Press, 1965, pp. 1046=104T)..

35ames R, Gray, "y Study of Factors Contributing to Success
in Mathematics" (unpublished Doctoral dissertation, Loyola Uni-
versity of Chicago, 1961), p. 58,

41p1d, p. 1.
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As of 1964, the procedures for placing étudents changed,
All incoming full time freshmen at Qllbur Wright College were
to have American College Test scores on file, It was thought
that thé use of the Mathematlcs Usage score of the ACT might
permlt the mathematics department to abandon the forty minute
department placement test which was consldered'very good but
too time consuming to administer whlle also requiring moré per-
.sonnel than the mathematics department could provide to admin-
ister and glve the necegsary immedlate interpretation of this
instrument. As a-pilot study cut off points were decided upon,
using the Mathematlcs Usage scores of the ACT battery of some
students then enrolled in ﬂhe”mathematlcs classes, ' Presently,
students wishing to take Mathematlcs 101 =~ the first college
mathematics course at wWilbur Wright College -~ must have an ACT
mathematlcs score of 17-21 points inclusive and one year of high
school algedbra and one year of high school geometry to qualify,
It 18 with the placement of students in Mathematiés 101
that the wrlter is especially concerned. The‘catalogﬁe describeﬂ ‘
the course: ‘ |
.Mathematice 101 (Fundamentals of Mathematics I) =
This course deals with fundamental principles and
processes of mathematiecs, Starting with an intro-
duction to loglic and sets, it develops the number -
system and its applications. Algebralc concepts
end techniques through quadratic equations are re=-
- viewed and developed., Selected toplcs from geo-

- metry, arithmetic (logarithms) and modern algebra
may be 'included. Prerequisite: one year of high




school algebra and plane geonetry or Mathe-
" matics 95 and 96, Three periods per week,

3 credit hours,> |
The wrltér became particularly interested in Mathematlics 10l dur-
ing her first jears of college teaching because she taught sevér-
al sectlions of Mathematics 101l each semester and worked with Dr.
Jerome Sachs on the development and teaching of the first college
mathematics course -« Mathematles 101 -« on television, Channel
11, WITW.6

The norms now used do not gilve the degree of satisfaction

that 1s desired. There is & constant attempt being made to ar-
rive at a more satisfactory procedure. In 1965, Dr. James R,
Gray studled the*rélationship between grades on\the placement
test of the department of mathematics of Wilbur Wright College
and the American College Test scores but found little correla-'
tion.vrThe writer was a member of a commlttee making another pl-
lot stﬁdy in the spring of 1967. The placement test of the de-
partment of,méthematiés of w11buf Wright College was administered
to some classes to determine'if the students were properly placed
by the ACT mathematics score, The placement test of the depart-
ment of mathematics showed that of the 276 Mathematlcs 101 stu-

dents tested, only elghty-one were ﬁrOperly placed. Elghty-elght

5Ch1cago City Colleme 1968-69 Catalogz, p. 93.

638 rome M. Sachs and Florence M, Miller, Mathematics 101
Fundamentals of Mathematice == Teleclass Study Guide (Chicago

TUDTIC SCIooIT, T



D or E grades in the course, If the placement test of the de- "

‘placement test has lesé of this type of disadvantage than any of

- that reasonable cholces may be made in planning the curriculum,

10

were placed too low and 107 were placed too high, Of the 276
students placed in Mathematles 101 .by ACT results, 110 receilved

partment of mathematics had been used instead of ACT mathematlcs
gcores, seventy of these 110 who did not succeed would have had»
a better chance for success, If placed by the placement test of
the department of mathematics, slxty-seven and one-tenth percent
of the students who received an A or a'B in Mathematlcs 101 would
nave been deemed capable of success in a more advanced level
mathematics course and thus placed. Admittedly, 1f the placement
test of the department of mathematics had been used, seven stu-
dents who actually earned an A or a B in mathematlcs would have -
been placed in a lower level course and their progress would héve
been unnecessarily slowed down. - This would have been unfortunate ]
but ﬁhe number of stﬁdents so afflicted were féw -- an error one
might expect since no measuring instrument is perfect, It 1s the

claim of the members of the department of mathematlcs that its

the others they have Iinvestligated.

‘ Paul L. Trump, president of the American College Testing
Program, recognizes the shortcomings of'the ACT as & placemené
device, indicating that ACT plays a supporting role by providing

information in advance of the student's enrollment in college so
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In the student's booklet of the American College Testing Program,|
the student is told that:

The fact that test scores are neither perfect
nor complete forecasters of your abllity to

- perform in college makes other kinds of infor-
mation necessary for reliable plamning. Your
high school academic record is important. In
fact, your test scores and high school grades
together are usually the best indication of
your degree of academic success in college.

The use of high school success in placement procedures is sub-

stantiated in the third chapter of Barron's Guide to the Two-.

Zgar Colleges, entitled "wWill you Succeed in a Two-Year College?".

The authors state that most college officials make their esti~
mates of an applicant's chance of success on the basis.of his
high school average and rank in class because it.has been shown
that these are the best predictors of college achievement.8
Since occupational motivation becomes a very prominent part
of the junior college studenﬁ's drive for learning, the writer
has selected the Kuder Preference Record = Form'C (Vocational)

to study the student's interests., In the administrator's manual

TAmerican College Testing Program, Student's Booklet (Iowa
City, Iowa: American College Testing Program, 1966-67), p. 4.

8Seymour Eskow and Lawrence L. Jarvie, Barron's Guide to thse
‘Two=Year Collezes (Great Neck, New York: Barron's Educational
Series, Inc,, 1960), pp. 11-12, | |
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the following 1s written:

People often choose occupations because of

- some chance influence rather than as a result of

a careful review of the occupational field., Even
if an individual thinks of surveying the whole

- range of occupations, he is likely to be discour-

aged by the immensity of the task. He needs some
way of narrowing the field so he can investigate
occupations most likely to sult him,

The Kuder Preference Record - Form C helps
make a systematic approach to thle problem by

measuring preference in ten broad areas:

O. Outdoor: . « o«
l. Mechanicai:, . .
2, Computational: « « o
3. Sclentific: .
4, Persuasive: ,
5. Artistic: . .
6. Literary: . .
Te Musical: « o« o« &
8. Soclal Service: ., . . .
9. Clerical: , .
One additional scale, The Verification or V
scale, 1is included, This scale 1s not a measure
of vocational preference, but is an accuracy check,
intended to _identify persons who may have responded

s o o
e & & 0

carelessly,

in hls speclalized area,

Inc., 1960), p. 2,

In this dissertation an attempt will be méde to evaluate
some,predlctors that have indicated success in learning college
mathematics, Idealiy the mathematice student should become an
active, interested, Iinvolved iearner, who wlll experience success

in the study of mathematics and find practical application of it

It is the writer's alm to help the stu-

dent make the best possible selectlon. of mathematlcs courses so

9G Frederick Kuder, Kuder Preference Record - Form C

(Vocational) (Chlcago, Illinois: Science Research Assoclates,
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that time, effort, and potential will be wisely spent. Speclif-
ycally, the college must take the student from where he is and .

1ead him to his full potentlal as quickly and directly as possi=-
ble. '




CHAPTER II
SURVEY OF THE LITERATURE

‘This survey of the literature is made by the researcher 1nv
an effort to find predictors of students' success in Mathematics
101. Meaningful analysis of avallable information about the stu-
dent 1s important before placing him in his first college mathe-
matics course.,

In a study of the teaching of eiementary‘college mathemat-
ies, Joseph Seidlin states that the teaching of college mathe-
matics 1is sométimes consldered ineffective because gtudents who
dld excellent work in high school mathehatics lose interest in
courses in college'mathematlcs.l Each student should have the
Joy of dlscovery in many flelds and should learn to think 1n}v
many fields, A Justifiable requirement shoﬁld hot be scorned ﬁy
& young student merely on the ground thaﬁ he wishes to devote hiﬂl
full time to specialized preparation. The student may have made
a cholce because it secemed more important to him to settle his

future early than to settle it wisely. If he is not ready for

1Joseph Seldlin, A Critical Study of the Teaching of EFlemen-
tary College Mathematics, Teachers College, Columbia Unliversity
Contributions to Education, No. 482 (New York: Teachers College
Columblia University, 1931), p. 100,.

14
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Bpecialized preparation, he may become indifferent or eveﬁ hos=-

| tile to the path hevhasvchosen or he may miss his need for work
in areas other than his major interest. The Educational Pollcles
Commission séys, "An intense interest is not necessarily a spur

"2 One of the objectives of

to one's broadest development.
gchools at all levels should be to Open'new possibllitlies to
studenté and to encourageAthem to continue thelf preparation
whenever it appears they have the capabilities to succeed in
occupations of greater challenge than the one for which they

may be willing to settle. The chlld learns those things that
are of primary inportance to him, Dr. Calvian. Midgley says,
"It would seem axiomatic that 1f a student is 1ntenéely inter-
ested in a subject, there must be some way to teach it to him,"3‘
He is disturbed because he loves chemistry and so many fear it.
As a consequence, he has decided to work at teaching it. In his
profeséion he learned to listen, to counsel, and has brought
these principles to his classfoom. He says that no child is
frightened by ény subject provided it is made neaningful to him

in his own theory. He further feels that 1t may be our lecturers|

. 2Educational Policles Commission, Universal Onvortunity for
Education beyond the High School (weshington, D.C.: United State&
Government Printing Office, 1964), p. 21.

3calvin P, Midgley, "Teaching of Chemistry in the Elementary
School," Transactions of the Illinols State Academv of Science,
LI, Nos. 1 and 2 ( 1958), p. 35.
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and textbooks that make phases of learning less llkeable because
they are as impersonal as a telephone directory.4
Danlel A, Prescott sald in a Horace Mann lecture series:

Currently many school people seem to feel
that the child is a mechanism and that learning
occurs Iin a child chlefly as a result of some-
thing that is done to him from the outside.

They build elaborate learning materials and de-
velop intricate methods to evoke the learnings
they desire, They think of teachers as doing
the work on the basls of which the child learns,
They seek ever for a fool-proof method that will
work for all children, They could not be farther
from the truth as to how learning really happens,
e « « learning 1is an actlive vprocess, always
orlginatlng In the child., We find that, for the
human being, learning 1s as needed, as natural,
and as sought after as 1s food or sleep or move-
ment. « « « among humans the capaclity to learn
1s inherited and the dynamlc desire to learn 1is
an innate property of living and growing. It
does not have to be evoked by tricks. It needs
only to have the opportunity to occur in situ-
ations and ways appropriate to the maturity level
of the human individual, . . . blologiste:and
psychologlsts contend that children and youth
wlll work tirelessly to 'accomplish their own
learning goals because they feel within them-
selves the need tg learn, because learning is
life realization,

In promoting learning, the experience must, on the whole, be
successful because 1t helps the’stﬁdent maintain his integrity

and self-esteem, ‘Failure'contributes to unfavorable attitudes

. %1m14,

Spaniel A, Prescott, Factors that Influence learning, Horace
Mann Lectures (Pittsburgh, Pennsylvenia: Universlty of Pittsburgh
Press, 1958). pp. 7 ff.




17

and inhibits the development of interest. Fallure tends to tear
down the student., Students reject that which does nbt give‘thgm
security. S.R, Heath's concept of a Reasonable Adventurer is a

well adjusted student who scores highly on the following:

i w s

1, pursult of kXnowledge

2, depth of communication wltg veers

3. degree of self acceptance,
1f students are properly placed they will feel confident and will
try to live up to that which it is felt they can do. We must ace
tivate or, if necessary, re-activate the student's_confldence in
himself and his own inner dynamics to learn and.de§elop. Fear
- seems to cause a great deal of fallure, says Ellzabeth Boyd.7
Anything that can be doﬁe to create an atmosphere that wlll dls-
pellfear will improve the work. |

In‘1965, the United States Department of Health. Education,

and Welfare Offlce of Education published the followiﬁg statis-

tics dn mathematics placement test which were administered by

63,R. Heath, "The Reasonable Adventurer and Others," Journal
of Counselinsz Psycholozy, VI (1959), pp. 3 ffe

TElizabeth N. Boyd, A Diagnostic Study of Students' Diff-
lculties In General Mathematics in First Year College Work
"Columbia University Contribution to Education”, No. 798 (New -
York: Columbia Teachers College, 1940), p. 122,
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fifty-nine percent of all responding institutions: "Fifty-elght
percent used the placement examination to discover the'mathematf:
1cal knowledge of the student,"S

Paul L. Clifford and Joshua A, Fishman emphasize the con-
stant need to evaluate the degree of éffectiveness of psychomet-
ric instruments which are developed and used to select college
students.® The good teacher must be trained in evaluation so
that he can and willmake valld judgments, and he must be glven
the best avallable materials with which to make these Jjudgments,
Ben A, Sueltz says:

Evaluation, an essentlal part of the
mathematlics program at every level, should
be the handmalden of instruction and learn=-
ing. « « « «+ Placement in an appropriate
course should be based on many evaluations
such as: achlevement test scores, aptitude
test scores, achlevement records, and teacher
Judgment, Student attitudes are also im-
portant with regard to potentlal success in
a given mathematics course, « « « » The

~appraisal of the achlevement level of a stu-

8uUnited States Department of Health, Educatlon, and Welfare |
Office of Education, Pathematics in College and Unlversities
(washington, D.C.: U.S. Government Printing Office, 1965), p. 36,

9Paul L. Clifford and Joshua A, Fishman, "The Impact of
Testing Programs on College Preparation and Attendance," The .
Sixty-Second Yearbook of the National Soclilety for the Study of
Education -« Part II - The Impact and Imorovement of School Test-
ing Programs, ed., Warren G. Findley (Cnicago. University of
Chicago Press, 1964), De 101.,
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dent should be possible at any time, Ideally
1t should include the student's attitude toward
work; the nature of hls curlosity about and in--

- genulty with mathematics; his work habits and
his methods of recording steps toward a con-
clusion; his ability to think, to exclude ex-
traneous data, and to formulate a tentative
procedure; his technlgues and operations; and
finally, his feeling 88 gsecurity with his
answer or conclusion,

Charles F, Lindblade indicates that his findings 1nvv£he 114-
erature reaffirm his conclusion that, "if prediction 1s poéslble,
1t 1s probably a function of many variables rather than one,"1l

On the other hand, seVefal authorities on placement proced=-
ures view high school success as a major predictor of college
potentlal. David E, Lavin finds that of all measures used in
predictlon batteries, the best single predictor of success in
college 1s the high school grade point average or high echool
rank at the time of graduation. He further stétes that females

tend to be more predictable than males in academlc performance .2

10Ben A. Sueltz, "The Role of Evaluation in the Classroom,"
Evaluation in Mathematics = Twenty-3ixth Yearbook of National
Council of Teachers of lMathematics, XXVI (Washington, D.C.:.
National Council of Teachers of Mathematics, 1961), pp. 7 £f,.

» 1llcharles Francis Lindblade, "A Study of Selected Characterd

lstics of Scholastlcally Excluded College Students Who are Suc-
cessful and Unsuccessful after Being Readmitted to & Junior
College" (unpublished Doctoral dissertation, Loyola University
of Chicago, 1967), p. 41, : |

12pavid E, Lavin, The Prediction of Academic Performance
(New York: Russell Sage Foundation, 1965), p. 12,
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Macklin Thomas, dlrector of examinations at Illinols Teachers

College of Chicago - South since 1965 agrees to some extént:

« s« o the definadble content of a grade is

its predictlive value «= 1t3 usefulness as

an estimate of the student's subsequent

performance at other levels of education,
s « « VWhatever a grade may be in its

‘orlgins, in action 1t is, like every other -

sclentiflc inference, a prediction: given

Configuration Xi Configuration ¥ will ( or

should) follow,i>

Nonetheless oversimplification may be‘a danger

«  This is.

1nd1cated‘by Henry Chauncey and Norman Frederlksen when they

say:

The prediction of academic success in
college on the basis of high school record
is fairly successful because of the similar-
ity of the two situations involved., Prac-.
tically all factors related to academic suc-
cess in high school ~- motivation, personal
adjustment, study methods, and aptitude ==
are also operative in colleme., Prediction

on this basis 1s stlill far from perfect,

however, motivation and auality of adjust-
- ment may change, study methods and antltude
which are adequate for high school work may:

be inadequate for college work, and study

techniques may be improved, It is desirable
to asgess these various factors independently
in order to have a more adequate basls than
school record alone for admlssion to college

13Macklin Thomas, "Something About Marking," I
Schools Journal, XLVII, No. II (Summer 1567), DD.

1linois
5 £,
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~and for individual guldance of the student
after he has been admitted. Prediction can
frequently be improved somewhat by including
wlth rank-in-class in a maltiple regression
equation independent measures of aptltude,
achievement, or proficiency in tool skills
such as reading and writing.l

Recently e study was made of saome variablesin predlcting
academlc success at the Unlversity of Wisconsin., The researchers
report the following°

e« « o« There is only a limited relationship
between the ACT, the SAT, or the CQT and first
semester academic performance as reflected in
the grade polnt average; none of these scores
by itself appears to be a predictor variable
of high validity. « « « « Although high school
academic G.P.A. (Grade Point Average) is some-
what more closely assoclated with first semes-
ter University GPA than is the high school
percentile rank in multiple-variable predic-
tions of first semester GPA, it appears to
make little difference whether hlgh school
percentile rank or high school academic GPA
is used, and little difference whether
American College Test, Scholastlc Aptitude
Test, or College Qualification Test scores
are used., . e « More accurate estimates
of the probability that particular individ-

‘uals will recelive at least a C average dur-
ing the first semester of college can be

- made with the use of multiple variable
regression welghts ( in the prediction
formula) than with a single variable re-
gression weight., But at best the esti-"
mation proves to be accurate only for

14Henry Chauncey and Norman Frederiksen, "The Functions
of Measurement In Educational Placement," Educational Mesasure-
ment - American Council on Education, ed, E.F, Lindauist (Wis=-
consin: George Banta Publishing Company, 1955), P. 89
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aporoxlimately three out of four high school
graduates. . « + o Fkvidence bearing on the
adequacy of different variables (e.g., ACT
scores, high school rank, etec.,) for predic-
ting academlc success in the first semester

of college suggests the existence of a factor
or group of factors, thus far unidentifled,
which strongly influences academlc perfor-
m&nceols ’

An investigation was made by DelLars Funches to determine thév_
degree .of relationship between the American College Test compos-
its standard score and the year-end GPA of 369 freshﬁen who en=
rolled at Jackson Mississippl State College in the fall of 1962,
The composite standard score 15 the mean of the four educatlional
development scores gamelyg English, mathematics, soclal studies,
and natural sciencés. According to the publishers of the ACT |
(Science Research Assoclates for the American College Testing
Program, P,0., Box 168, Iowa City, Iowa 52242), the ACT is de-
slgned to measure as.precisely as posslble the abllity of a stﬁ-
dent td perform thosé intellectual tasks he 1s likely to face
in his college studles, The findings of this Study are

l. There 18 a poSitive_correlation of .59
between the ACT composite standard score
and the year-end GPA ( A positive Pearson
correlation of .30 or higher ordinarily

may be consldered sufficlent evidence of
a positive degree of relatlionship)

15;,, Joseph Lins, Allan P, Abell, and H., Clifton Hutchins,
"Relative Usefulness in Predicting Academic Success of the ACT,
the SAT, and Some Other Variables," The Jourmal of Experimental
Education, XXXV, No. 2 (Winter 1966), pp. 20-27,
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2. The ACT composite score would be a reli-
able factor if uged to predict first-year
college success,l

Joshua A, Fishman and Ann K.Pasesnella in thelr extensive
reaearch on College Admission-Selection Studles point out that:

e o« o the usual resgearch design is that of
correlation and regression in which one or
more predictors (measures taeken previous to
college admission) attempt to approximate
one or more criteria (measurss taken after
-the completion of one or more semesters of
college attendance). . « « « It has become
accepted to designate predictors and criter-
ia as dealing with elther intellective char-
acteristics %personality and motivational
and attitudinal measures) of individuals,17

Richard L. Francis of Southeast Missouri State College emphasiz-
ing the intellectual characteristics, used a regression equation:
for predlctioh of Calculus I Achievement scores. He found that
the best single predictor of Calculus I achlevement was the al-
lgebra score, but also indicated that there is a need for more

valid placement instruments, 18

16per.ars Funches, "A Correlation Between the ACT Scores and
the Grade Point Averages of Freshmen at Jackson State College,"”
College and University, XL (Spring 1965), p. 326,

1770shua A. Fishman and Ann K, Pasanella, "College Admle-
sion ~ Selection Studles," Review of Educational Regearch, XXX,

_Noe. 4 (October 1960), pp. 298 ff,

18Richard L. Francls, "A Placement Study in Analytic Geo-
metry and Calculus," Educational and Psycholozical Measurement,
XXVI (Winter 1966), pp. 1041-1046, B
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In a recent article, Arthur R, Eckberg, director of place=-
ment at Roosevélt University states that ninety-seven percent
of the 136 respondents io a survey firmly believe that Junior
‘college placement will become increasingly importantl9 and jun-
lor colleges are responding with siudles of their own, For ex-
ample, & pilot study of the psychologlcal determihants of aca-
demic success was made at Wilbur Wright College in the fall of
1966, The investigation had as 4its alm the development of a for-
mula which>wou1d predict academic achievement more accurately |
than any one test. In this study, Harry D, Levine, Rueben H,
Segal, and Marvin Steinberg expressed thelr feelings that factors
other than scholastic abllity affect the achievement of stu-
dents,20 '

The United States Office of Education took steps in 1961
and 1962 to launch a special project to 1dentify and educate |
talentéd children =- those whose latent or deveioped.abllity
places him ét least one standard deviation above the ﬁean ofvthe
population under consideration. J.W. Cohen, director and editor-

in~chlef of the Newsletter of the Inter-University Committee on

19Arthur R, Eckberg, "Placement in the Junior Community
College," Journal of College Placement (February-March, 1967),

pp. 103 ff,

20Marvin Steinberg, Rueben H. Segel, and Harry D. Levine,
"Psycholozical Determinance of Academic Success: A Pilot Study,"
Educational and Psychological Measurement, XXVII (Summer 1967),
Pp. 413-422, ' : _ ,
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the Superilior Student wrote

We would do well to remember the wlse
words of Robert K, Merton., Taking his cue
from Alan Gregg, he points to the problem
of the late Dbloomer and reminds us that we
often respond to the world in terms of im=-
ages created by others, Thus, if we con-
clude our students are but average and
treat them accordingly, we may find these
students wlll accept this image and fail
~to realize potentialitlies which neither

the tester nor the subject recognized. It

‘may very well be true that most students
will perform at a higher level when they

are encouraged and given the opportunity to.21

25

In a report of a conference sponsored jointly by the National

Education Association and the National Council of Teachers of

Mathematics, Charles E, Bish, director of the project on the

academically talented student states that

e o o« educatlon in a democracy calls for

equality of educational opportunity in re-

lation to each individual's capacity to
profit from such opportunity. « . « « It
1s lmperative that soclety provide educa-
tion sultable for the maximum growth of -

our highly talented pupils particularly in .
mathematlcs and science, so that its com=-

plex problems may be met satisfactorily

and so that such individuals may enjoy the

fullest personal achievement.2

21y,w. Cohen, "Excellence and the 'Later Bloomer'," The
Newsletter of the Inter-University Committee - on the Superior

Student, V, No. 4 (March-aApril 1963), pp. 37-38.

‘22Nationa1 Education Association and National Council of
Teachers of Mathematics, Mathematics for the Academically Tal-

ented Student in the Secondary School (Washington, D.C.: Na-

tional Council of Teachers of Mathematics, 1959), p. 3.
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There 1s a consensus of opinion that the ability to solve
mathematlical problems depends upon several féctors cf which the.
most 1mportant is intelligence, One psychologlcal research about
the solution of arithmetic problems, which the investigator of
this paper studied, allowed the teacher to grasp the methods of
procedure of the pupils as they sought the_solutioq,of arithmetic
problems. In the introduction, the director of the research, A
Professor Raymond Buyse states that the phrase "Magister Dixit"
(It 18 up to the pupll to learn under the wise leadership of
the master) is outmoded. The new formula is "Discat a puero
magister" (The child is the center of the educational problem =--
the master learns from the pupil). Professor Buyse concluded:

Intelligence is one of the main factors |

in the successful solution of problems as
demonstrated by the correlation between the
results of problems and intelligence tests,
and the relationship between intelligence
quotient and spoken solution of people ex=-

- amined individually. . . « « Ability to
solve problems depends upon several factors
of which the most important is intelligence.23

Louise E, Dieterle substantiated this viewpoint in a study

in which she found that the more intelligent pupils do markedly

23Anna Marlia N, deMoraes, Recherche Psychodrepazoglaque Sur
Lla Solution Des Problems, trans. Germaine Starrs (Belglum:
University of Louvain, 1954), pp. 111-112,
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petter on problem solving.2% walter S. Monroe and Max D. Engle=-
hart found no significant difference in favor of systematic in-

gtruction in readihg verbal problems in arithmetic over no spec-
t1al instruction.25 Julius H. Hlavaty in a similar study says:

The ldentiflcation of the mathematically
talented student must be regarded as an inte-
gral part of the total school guldance and
counseling program. . . . &l11 avallable per-
tinent data should be considered including:
information from intelligence and achievement
tests and from interest inventorles, infor-
mation on previous school performance, staff
evaluation, anecdotal records, etc., and other
types of data from the cumulative record.26

This researcher belleves that it is the student with high uzeasur-

able ability but whose performance in mathematics has not been

2l410ulse Elizabeth Dieterle, " The Effect of Estimating
Answers in Advance to Solving Word Problems in Arithmetic on .
Achievement in Arithmetic in Grade 4B" (unpublished Master's
thesis, Loyola University of Chicago,.1953), p. 68,

25yalter S, Monroe and Max D. Englehart, "The Effectiveness
of Systematic Instruction on Reading Verbal Problems in Arith-
metic," The Elementary School Journal, XXXIII (January 1933),
PPe. 183"186. ) :

26yulius H. Hlavaty, Mathematics for the Academically Tal-
ented Student in the Secondary School - Fducation for the Gifted
(Washington, D.C.: Project of National Education Assoclation
and National Council of Teachers of Mathematics, 1959), pp. 1 ff.
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commensurate with his ability, who must be singled out on the
junlor college level, Possible reasons for the underachieve-
| ment of such students are inadequate motivation, negative atti-
tude, lack of insight into the areas of learning required for |
mathematics., This student may be a victim of a failure-oomplex;
In the same vein Maurice L. Hartung emphasizes the adage, nothing
gucceeds like success.27 Furthermore he points out
The purpose of education is to change
students from a given state of experience
to a desired state by means of a variety of
appropriate learning experiences, some of
which may be used as a basis for evaluation
. of achievement,28
A school system needs to be aware of the current developmentf
in school mathematics, but this is not enough. The Johnsons say
a achool system must use this information to 1mprove its own '
program. They emphasize active participation of teachers, ad-
ministrators, counselors, librarians, students, and parents in
27Maurice L. Hartung, "Motivation for Education in Mathe-
matics," The lLearning of Mathematics - Its Theory and Practice -
Twenty=-First Yearbook - The National Councll of Teachers of

Mathematica (Washington, D.C.: National Council of Teachers of
Mathematics, 1953), pp. 56-57..

28Naurice L. Hartung, "Basic Principles of Evaluation,"
Evaluation in Mathematlcs - Twenty-Sixth Yearbook - The Natlonal
Councll of Teachers of MNathematics (washington, D.C.: Natlional
Council of Teachers of Mathematics, 1961), p. 23.
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the development of an effective program.29 A mathematics curric-|
ulum shou1d~
. 1. plan for meeting the educational and
vocational objective of the individ-
ual student
2. help each student reach as least mini-
mal competencles
3« be designed to meet the needs of a
constantlﬁ changing technologlcal
soclety.d
An investigation of a small portion of the literature of
some predictors of success in college mathematics points up the
need for additional research on the problem, Various predictors
gilve confidence to thé methods of placing students but there 1s
a great diffefence of opinion == even contradlctory evidence == |
as to the best methods,
In a person's lifetime it would be impossible to exhaust all
of the matérial published on the subject. For the procedures to
be used in this study, the literature examined here has been in-
valuable and has provided the chief source for the measurements

selected.

29pavid C. Johneson and Donovan A, Johnson, "Evaluating a
School Mathematlcs Program," North Central Association Quarterly,
XLI, No, 2 (Fall 1966), p. 185, |

30yational Council of Teachers of Mathematics, Administra-
tive Responsibility for Improving Mathematics Programs (Washing-
ton, D.C.: National Council of Teachers of Mathematics, 1965),

P. 9.




CHAPTER III
THE PROCEDURE

The writer's plan was to'study the background, interest, and
progress for two consecutlve semesters of students enrolled in
six sections of Mathematiecs 10l -~ the firat college credit
mathematics course at Wilbur Wright Coilege lnlChicago, Six déy-
time sections were chosen which were taught byvsix différent fulll|
time teachérs -=- two men aﬁd.four women. This study was begun in
the fall of 1965. ”

The student's background was surveyed as to age (Jjust qut
of high school or a lapse of time between high school and college
attendance), high school attended and 1its curriculﬁm, last high
school level mathematics grade, and the percentile rank at time
of graduatibn from high school, Information was gathered by
means~of a questionnairel. Flve-by-eight cards® vere used'upon__
which pertinent data had been transferred and analyzed so that
there might be more 2ase in handling the data for correlationa.'

tabulations, and 1nvéstigations.

~1see Appendix II for a sample questionnaire,

. 23ee Appendix III for a sample card,

30




The questionnaire contained the followlng ltems:

l. Name
2. Address
3. Phone Number
4, Did you have Mathematics 957
. If yes =~ when? grade?
5. Did you have Mathematics 967
| If yes == when? grade? -
6. Did you have Mathematics 101 before?

If yes -~ when? grade?

31

7. Have you had any other mathematics courses in

~ college?
If yes == when? grade? what course(s)?
8. College Curriculum
9, High School
| | Name

Address

10. Curriculum in high school

1l. High school mathematics courses

12, Final grade in Mathematlés 101

13, Follow=-up Course and Grade
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14, ACT Scores: (Raw and Percentile)
| English
Mathematics
Soclal Scilence
Natural Science
Composite ‘
15, Last High School Mathematids Grade
16, Graduation date from high school
17. Percentile Rank upon graduation from high school
18, Date of entrance into college |
19. Bilrth date |
20; What subject 4id you like most in high school?
21, What subject did you like least inihigh school?
The five=by-elight card contalned the followlng information
1. Mathematics 101 grade
2, Follow=-up course}and grade
3. ACT scores and scores sguared 
| Mathematlcs |
English
Natural Sclence
4, Kuder Preference Record‘scoreé and scores squared
Mechanical |
Compuﬁational‘.

Scilence
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56 vHigh school percentile rank
6. Last+high school mathematics grade
',7,. Date of graduation from high school '
- 8, Name of high school from which graduated and
| location
9. College curriculum chosen
The Kuder Preference Record - Form C (Vocatlonal) was ad-
ministered so that the relationship between mathematical interest
and suocesé as meésured by semester grades in mathematics could
be investigated. The Kuder Preference Record -« Form C (Voca-
tional) which was used is published by Science Research Assoc-
iates, Inc, 259 East Erie Street, Chicago, Illinois 60611, The
individual's preferences in ten broad arcas were measured. For
the purposes of this study, only the mechanlcal, computational,
and scientific wére investigated, However, as intended, the
entife'teet‘was scored by SRA and a proflle made for each stu-
dent..3 |
- The profile should be used to consider on one hand, the low
scores for the purposé of identifying occupations which are out

of line with a student's preferences and on the other hand, the

high scores should be used for the purpose of identifylng the

3see Appendix v for sample Kuder Preference Record Profile
Sheets, p




gtudent's interest as an active participant in the subject erea
rather than as a passive participant -« one who would primarily
pursue a subject for appreclation. Occupatlons which are clearlﬁ
inappropriate to a student's ability should be eliminated, Evi-
dence concerning abllity should be obta;néd from all possible
"sources, The scores are only classifications of interest which
can help him to predict that which he would enjoy doins. These
scorea do not indicate what he should do or what he is able to
do. |
The Ameriqan College Test was also administered., The firét
part is the Student Profile Sectlon inquiring about the extra- .
curriculér échieveménts and educational plans of the student,
The éecond part conslsts of four tests == Engiish, mathematics,
soclal studles, and natural sciences. A composite, or average,
of the sborés on each of the four tests provides an overall es-
timate of the student's ability to succeed academicélly in col-
lege. | |
. The plan was to correlate:
l. ACT percentile scores in mathematics with

the grade in lMathematics 101 ahd again

with the average of two semesters of work

in mathematics for those students continu-

4ing in mathematics
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. 2. composite scores in mathematics and English
with grade in Mathematics 101 and agaln with
average of two semesters of work in mathematics
for those students continuing in mathematics
3, composite scofes in mathematics and natural
sclence with grade in Mathematics 101 and again
 with average of two semesters of work in mathe-
matics for'those gtudents continuing in ﬁathe-
matics,
These qorrelations were to be made with intentlons bf‘offering
specific recommendations for a procedure for advising students
to select Mathematics.101.
A tetrachoric r¥ was computed from data in which both
X and Y had been reduced artifically into two categories. The
result 1is a coefficient that is approximately equal to the
Pearson r. The complete equation for the tetracheric r is &
long and compllcated‘one, involving a series includlng many
poﬁers Qf,r. Numerous‘short-cut methods have been devised for.

estimating the tetrachoric r. One of them i1s the cbsine-pi

4J.P. Guilford, Fundamental Statistlcs‘in Pasycholocy and
Education (New York: NMcGraw-Hill Book Company, Inc., 1965),

Pp. 526-329.
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formula which is as follows:

180°

1 _ad
N V/ be

where a, b; ¢, and 4 are the frequencies as defined in the two

T cos-pl = €O

by two table:

FOURFOLD TABIE FROM WHICH A TETRACHORIC COEFFICIENT OF
CORRELATION IS COMPUTED

QUESTION 1

YES NO TOTAL PROPORTION
YES a b . D
NO c a | q
QUESTION II
TOTAL o 1.000
PROPORTION p'l q' | 1.000
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Thé use of the cosine-pi formula gives a very close approximation
to r only when both variables X and Y are dichotomized at their
medians, The proportions should always be between .4 and .6,
The like-signed cases (Yes-Yes and Nofuo) are represented bi'g
and 4 and the unlike-signed cases by b and g.

For the correlation of composite scores in ACT mathematics
and ACT English and thelcomposite gscores in ACT mathematics and
ACT English, a multlple correlation was used, Multiplé Correla-
tion 1is the amount of correlation between a dependent variable
and two or more -independent variables.5. The formula tﬁe writer
used for some of the ﬁultiple correlations was:

2

. |
"o 4 713 = 2 1o T3 Toz

1 -2

2 -
RE,23 =
23

To find intercorrelations among five variables, including one

index of scholarship =- Mathematics 101, and four prediction
" indices, thé mean and standard deviation of each héd to be
'found., The four indlces were selected because they had the

highest correlation with Mathematics 101l == the crilterion.

°Ibid., p. 404,




The mean6 is

zZ X

reT————

N
where x'represents the score and N the number'of gcores.
For standard deviation,” the investigator used raw scores,

the following formula

e = /f? NEX2- (X)2 ,
S N Vo v

and a calculator,

After thése deviations were obtained, the researcher was
able to calculaﬁe regression equations and to compute the multl-~
ple Rs from beta coefficlents which were found for-the regres=

‘ aionhéquations.8 The regression equation is

X] = a{ biz,3%2 § P13.2%3
where xi‘is the Mathematics 101 grade to be predicted,

a - M

1= P12,3%2 - P13 o
61bid., p. 44,
~ Trvid,, p. 84,

8rbid., pp. 395-398, -
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the partial regression coefficients are
G4

P12.3 . (p12.3 ) and

)
13.2 - —(p13.2 )e
2 e

and the betas are

0 = T13 To3

P12.3 1. g2
- 125

r r r
13 12 23

1.2 2
W dy

Since betas had already been obtained, the shortest 'xpethod

for finding the multiple R was to use the formula

R%) o3 * 12,3712 ¥ 13,2713 -
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Thevreliability'of the regressipn equation as & predictlion
1nstrumeht in eatimating'criterion gcores can be determlned

by this coefficlient of multiple correlation.d

ST

9Henfy E. Garrette, Statistlics in Psycholozy and Education
(New York: Longmans, Green and Co., 1953), DPe 378=380.,




CHAPTER 1V

RESULTS OF'THE-INVESTIGATIONS AND THE .
SIGNIFICANCE OF THE PREDICTORS.

The correlation of each variable used in this research with

the semester grade in Mathematics 101 is given in the following

table.

VARIABLES

X5 - High School Mathematics Grade
x3 - Kuder Scientifiloc

Xy = ACT Mathematicé

X5 = Kuder Computational

Xg = Kuder Mechanical

X7‘- ACT English

X8 = ACT Natural Sclence

Xg = Foilow-up Course

Xy0- Mathematics 101 and Follow=-up Course

lgignificant at Ol level or .05 level as the number in-

dicates, '

41

" CRITERION X. =

CORRELATION WITH

SEMESTER GRADE IN
MATHEMATICS 101

4621 !
4381
.215°
139
.070

0

- .131
225

1 1
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Thé correlation of each variable with the criterion was cal-
culated using the cosine-pi formula. The significance of the co-
efficients of correlation at the .01 and .05 level for varying
degrees of freedom were checked by means of a table devised by
H.A., Wallace and G.W. Snedecor.®

Using these” data, the four most promislng predlctors of
spuccess in Mathematlcs 101 were eelected and 1ntercorrelations
calculated as well as the mean and slgma of each, The table on

page forty-three summarizes these results.

23u11ford, pp. 580-581,
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INTERCORRELATIOWS OF FOUR PREDICTORS OF SUCCESS
: . AND MATHEMATICS 101

(N=119)

VARIABLE X X Xy A
X5 =082 070 =.052 = .438
X4 . =.040  =,070 016 215
X5 ATH 052,016 139
X A6t uzgl ;15 130
My 1.8 55.4 18,9  55.4 2,08
T 765  33.6 3.93  27.3 - .908

X2 « Last High School Mathematics Grade
X3 = Kuder Scientific |
X3 « ACT Mathematlcs

Kuder Computational

&

X{ - Criterion ¥ Seiester Grade in Mathematics 101
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The coefficients of mult;ple correlation between the cri-
terion and two of the varlables at a tlme were calcuiated next
using the beta coefficients. The beta coefficlents are the stan-
dard partlial regression coefflclents‘which are necessary for get-
ting the b's of the regression squation, and give a snort method

for calculétlng the coefficient of multipie correlation,

VARIABLES = COEFFICIENT.OF‘MULTIPLE'CORRELATION WITH X
XX o | : 65AT
XXy - “ 5191
,23x4 | | - 510t
XpXs L4661
X35 - Aot
B 2551

XyXg

The last high school mathematlics grade == X, and the
'Kuder Scientific score =- Xz correlated highest with the cri-
terion - semester grade in Mathématics 101 == Xi; These were
~used to obtain a regressibn equation which wouid be the best
predictor of the semester grade in Mathematlcs 101, To make
the computation practlcal for use,}it wag declded to use‘a three

~ variable regression equation.
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For a three varisble problem, the regression equation has

the general form

X = a4 byp 3% 4 D13 0%z

where Xi is the criterlon. The regression equation for predic-

ting the criterion from varliables two and three is

X{ =.38 4 576X, 4 .012 X5 .

. The Kuder Preference.Record scores are not avallable for all
students of Wilbur Wright College at the present time, The co-
efficient of multivle correlation between ﬁhe criterion -= Xi
and the variables two and four is secodd highest and these scoree'
are avallable now, The regresslon equation for predicting the

eriterion from variables two and four 1s

X{ S,0494 .561x, 4 +054X4 .

Although stis included oﬁ page 43, it will not be used in a
regression equation gince the two regression equations, which are
being given, have a higher multiple correlation with the criterj
1on‘than will any three varlable regression equation using X5.
'ﬂs_a matter of interest, the following three tables,‘giv;ng
some background daté regafding the characterlistics of the popu=-

lation éré included,

‘




HIGH SCHOOL .ATTFNDED

PRIVATE
CHICAGO | 36
SUBURB OF CHICAGO R '9‘
OTHER - e
TOTAL | - 4. | | 1%

Approximately two-thirds of the students in this sample of stu-
dents from Wilbur Wright campus of Chicago City College are from

public schools and one-third from private gsédhools. Only 3.5%'are
from out of.towﬁ. It 18 a city college and 1s predominately

populated by students from that city.

PUBLIC
70

21

‘TOTAL

46

106

30
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NUMBLR OF STUDENTS ENROLLED IN CURRICULUMS REQUIRING
VARYING AMOUNTS OF MATHEMATICS

¢ OR BETTER
BELOW C

TOTAL

NUMBER OF HOURS REQUIRED

0

_ 45
15

61

3=-10 20 OR MORE
21 29
4 8

25 37
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NUMBER OF YEARS ELAPSED BETWEEN HIGH SCHOOL GRADUATION AND

ENROLLMENT IN A COLLEGE MATHEMATICS COURSE

YEARS ELAPSED  NUMBER OF GRADES PERCENT OF
o STUDENTS C OR ABQOVE BELOW C . STUDENTS

- . ' WITH C

OR BETTER
0 67 | 53 14 79
3 tol 49 37 12 - T6
2 to 10 33 25 8 76
above 10 1 1 o 100

Lapse of time from high school graduation until enrollment

in college does not seem to have any effect upon grades. ExXper-

tence and maturity seem to do &s much for the student as does

recent attendance in school,




CHAPTER V
CONCLUSIONS AND RECOMMENDATIONS

Of the bredlctors of success in Mathematics 101 at wilbur
wWright College used by the resear&her, the one which correlated
highest wlﬁh the_criterion was the last high school mathematilcs
grade, ' The coefficlenthof correlation was ,462 which was sig- |
nificant at the ,01 level., The predictor which correlated sec-
ond hlghes£ with the criterion was the‘scientificlintefest test
of the Kuder Preference Record - Form C (Vocational). The co-
efficient of correlation was +438 which was also significant at
the .01 level. It was noticed that the coefficient of correla-
tion between these two variables was -.052. This low intercor-
relation between.the two'prédictors leads one to expect the co-
efficlent of multiple correlétion, obtained by using both of
these variables, to be much higher than either correlation. The
predlctor which correlated third highest with the criterion was
the ACT mathematics score. The coefficlent of correlation was
«215, having significance at the .05 level, :

In terms of the present instruments available.at Wilbur
- Wright College, the researcher suggests the use of a regression

equation based on X, =~ last high school mathematlcs grade and

Xp == AGT.mathematics score to predict Xi -« the semester grade

49
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in Mathematics 101. The multiple regression equation 1s
X] = .049 4 561 X, § 054 X4 .

The mu}tiple correlation of X, and X, with xi is .519. However,
the multiple correlation of X, ~=- last hlgh school mathematics
grade gnd X3 «= Kuder scientific score with xiiia'.654; and the

“regression equation

X] = .38 § .576 Xp § .012 X,

represents a substantilal 1ﬁprovement over the equation based on
X, and Xy, Accordingly, the researcher recommends that the ad-
missions department add the Kuder Preference Record - Form C
(Vocational) scientific test to the battery of tests presently
- required of each student so that this regression equation may
be used for the purpose of declding whether or not to place a -
student in Mathematics 101, |

The researcher further recommends that 1if these results
are used the mathematics facult; of Wilbur Wright campus of

Chicago Clty College should not feel 1ts work has been completed

As the student body changes, &s thelr needs may vary, the Colleg

and the Department of Mathematics should keep abreast of the 1lit
erature and research concérning the screening of students and

continue 1ts own research into the problem so that the most ac-‘

W
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curate as possible measuring devices willl be used in their place-
ment procedure, | »

‘In thils research 1ncreasingiy larger samples will be avall-
able, leading to increased confidence in results. Furthermore,
this will make it possible for changes 1n the nature of the‘pop-

ulation to-make themselvees evident,
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APPENDIX I

WILBUR WRIGHT COLLEGE
DEPARTMENT OF MATHEMATICS

- PLACEMENT TEST

Time = 40 Aminutea

56




Name

Ldst

" First

Section

. Directions: Darken the letter which éives the correct answer to the question.

[
.

© PN PP

o - - T R
AR SR I S

A A A QA oA a QAL aaaaaa na

o adE o AR « 1N o LN o 2N « SN o AN o A « A o AN ~ o « N « N « 2N o o
a o a a a aoa o aoa a a o a a a0 o

Thus: a [J ¢ d e (Be sure to darken thoroughly the letter you select).

« VRN » PR « PR o AR « TR o PR « PR « PO o N « P « T o P - P - O )

o o o o o 0© 6 o 0 o o 0 0 O .0

16.
17.
18.
19,
20.
21.
22.
23.
24,
25.
26.
27.
28.
29.
- 30.

N A A QA A/ aaa”aa a ’ a0
> o O b b b o - b bbb b

a - a a o

0

(o}

o a o0 o o a0 a a o

- YO - VY- VA - S YR - SO - Y VY - SR MO SO PO R - T -9

o

QQQQOO‘OGQOO".QG

Form Score

Instructor’s Name ..

3. a b ¢ d e 4. a b ¢ d e
32 a bcde 47. @ b c d e
33. a b, c d e 48. a b ¢ d e
3. a b cde 4. a b c d e
35. a b c d e ‘0. a b ¢ d e
36. a b ¢ d e 5. a b c d e
37. a'b ¢ d e 5. a b ¢ d e
38 a bcde 5 abocde
3. a bcde 5 abocde
40. « bcde 5 aboecde
4. a b c de 5 abcde
2. a b ¢ d e 5. a b c d e
3. a b cde 58 abocde
44 a bcde 5 abocde
45 a b c d e 60. «a b ¢ d e

L5




Placement Test B

i 6. Tho ratio of two numbers is 5/7.
1. 91.6+ .85 = oo . The larger number is 21. The
gmallor number is

(a) 100.1 4
(b) 92.45 ‘ (a) 16 (d) 12 :
(c) 91.685 : : (b) 18 (e) none of these .«
(d) 9.245 » » . .(c).14 - SRR R RERRL
(o) 10.01 : L 8
- | 7. Divid 27/26.7867
2, Miltiply: 543.7 " o 27/25. 7867
—sl S (a) 99,21 (d) .9921 S
| : (b) 9, 921 (e) nons of these-
(e) 1685.47 S | 8, 4 motor nakes 35 revolutions per
(d) 168547 ) -+ + seconds, The number of revolutlons
(e) none of these. " per uimte is T
. 23.5 divided by 100 equal (a) 2100 (Q) 7/12 e
® b equate . ébg -1500 (e) none of these-
(a) 4.25 S o le):3s o
go; 235 _ - 9« The decimal «02 written as a per
(d8) 2350 o ’ - oent is . -f‘:;;_
' () 23 , : ‘ : (a) 20ﬂ (a) .02% P
‘4, TFive divided by five equals gb; (o) .ooozfe
| 0 (a) 25 . o -
. E;g 1 " (@) «5 . 10, The average of 7, 14, 20, 8, andlls
(e) 5 . : o is :g{_ o
6. 3/4 x 2/3 equals E;; ig | Egg ﬁ-s/s |
(a) /2 () 9/s ©(e)ag FRy
(b) 5/12  (e) mone of LR

(o) .5/7 : . these «
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Placemenf Test B

11. VWhat fractionsl part of a yard ' 17. Add: 6a

is 8 inches? v ' =22
(a) 2/9 (@) 8h2  (a) 8 (d) 4a
(b) 2/3 , (e) 8/3 . . (b) 12a - (e) none of
(¢) 1/8 : " | (e) -8a  these.
12, The fraction 3/5 equals ‘ 13."(.2)3 eQuals
© o (a) eF . (a) .o0e% @) -8 (@ 6
(b) .67 (e) none of these. (b) -6 - - (e) none of
(e) 60% o . fe) 8 these.
13, 3[4 + 2/3 equals ' ) 19. What number added to 6 gives
5 13?7 The algebraic statement
(a) s5/12 (a) 1-1/s 48
(b) 1/2 (e) 1-5/12 :
(e). 8/7. -  (a) n=13+56
o - (b) n+6= 13
14. The volume in cubic inches of a ) " (¢) n-13 =
" cube of edge 3 inches 1is - - (d) n+13 =
' (e) none of thesa.
(a) 3 (d) 27
(b) 9 (e) none of these. 20, If 2 x +.7 =13, then x
(o) 10 | eq
15. 7/8 divided by 3/4 equals (&) 30 -  (d) 9
. v | , (b) 4 (e) 6-2/3
(a) 1-1/16 - (a) s/7 . (o) 5-1/3 /
() 1 - (e) s8/6 -
(¢) 21/32 ) v . 21, The quantity -2(x - 1) equ*le
16. The decimal fraction thirteen ‘ | (a) x-3
thousandths is written . . (p) 22&2-2
v o - . () -2x -2
(a) .00013 -~  (d) 1.3 () -2x +2

(v) 0013 (e) none of these. (e) 2x+2
(e) 013 - . _ |




Placenent Test B

. 23,

1 .

. 264

60

224 (x ~ 2) ( x = 2) equals 28, Maltiply a® x a_’

(a) x* - 4 () al? (Q) 248
(b) x*+4 7 (b) 88 " (e) none {f
(o) x*® ~-4x+4 (e) 2232 - ‘theao}‘

@) 2t eaxa |20, Matdply e
(e) none of thesge, R U - < | T

‘ ’ e o {d) ea

(~a) {-0) oquals . - {e) none ¢f
(a) -20 . (d) ' -03 . .. (0) lsdz e fthesa.
(v) 2% (e) rone of these. |
(o) o* g 30' 16]:; 3 oquals
- . i a)
2k/k equals | ggg =

- (a) . =2 (@) 2k e (o) x4

. - Gl {d) 4xtl
_ ?3 -f:k (o) 2 U
«EX ~ X equals 31"5;' + % °Q‘1§13 o

: ' S0 (a) Bx (@) 3/x_
ST A w o @ ek
() <5 RO IR
2® x 23 5: 2% equals 32' Ifd=1rt; ¢ equais“ .

9 P [+ T ( )y d/» | () r/d :
g:; 29 ~ (d)' 224 , (g) d-r  {e) none ¢f
(o) 21 (e) 2 | L () rea these
(&ij)a »qu/als | © 38, (x+5) ( x - 5) equals

- (2) Bx"’y’ (4) | 8::‘;}. 'A ,(a) x: + 25
®) axdy (o) &xby? e (b) x* 25 1
(o) &xdy? + (e} x* -10x - 25

S @ e

(e) 2x




Placement Test B

3.

Af 4x + 2 = 2% + 6, then

':‘i(a) x=6

35,

" 36

37.

. of A two years ago vas

(a) 2x-2

(d) x =3/4
(o) x=2/3

If A iz twice as old as B, and we
let x = B's age now, then the age

@ 2(x - 2)
(b) 2x+2 (e) none of these.

(6) x =2 |
The equation 2x* + 6x - 5 = 0 is

(a) a quadratic equation

b) a linear equation

a quadratic formla

the equation of a straight line
a quadratic function.

A cube whose edge is 2 inches weighs

1 pound. A cube of tho same materisl =

‘ “'Hhose edge 1s 4 inches will Weigh

38,

(a) 6 pounds (d) 4 pounds . L
(b) 6 pounds (e) none of these.
(¢) 5 pounds 42,

If - 2 is subtractéd from - 14, the |

result is
(a) 16 (@) +12 SRR
(b) 12 . (¢) none of these. -

(e) -16

39

- {a)
m
u(1;¥f(c)
@

_fﬁﬁé(e)
50,

a1,

g + 3 oquals

Ity =¥+ x?
vhen X = <2, y equals

v‘".(a)

(b)

‘If in a circle two chords ane'
" equaly than

In this figure, angles & and
- dare

X+ 3

Ix
2

- they are parallel

61

5

®
+ i+
(4) ]

e
2

2 S
nona of thoese.

-x + 2,

2 (Q) -12
16 {(6) none of
these.

they must intersect
they are perpendicular

they are equidistant
fronm the center

they camnot meetl on thq
circle.

vertical
acute

obtus«
oomplementary
supplementary




Placement Test B

If two trlangles have
- three angles of one equal

to three anglos of the

gzhar, the triangles must

43,

congruent
obltuse
similar
equilateral
equal in area.

A"uo angles whose sum equals
'90 are called

(a) obtuse
- {b) adjscent
(¢) vertical
(d) complementary
(e) supplementary

The right triangle theorem
(Pythagoresn) states that
 (a)
- (B
(e)
()
(o)

| 45,

aa + bz 3'03
a+b=o

A = bh/2
o =a?+b?

none of theso.

: points
- (b) passes through the center
of a circle
(e) cuts the cirele in only
one point
(d) doss not cut the circla
(e) none of these.

A secant is a 1ine.which~;¢§;; |
(a) cuts the circle in two

62 E

47,
- oircle is always

(). an acute angle
(b) an obtuse angle
(e) a rigut angle
- (d) . a straight angle -
(?) a reflox angle

-travel in one revolutlon of %
vheel?

(e) none of
,j these.;ﬁ

fﬁe angles o; a triangle are:
o a0, 0%, 80°,
'w”*“’erterior angles equals

{4y 8°
(e) IOO° S

AD = BD, DE 4is parallel to BC
and EF 15 parallel to AB. Th

,3). BF = EF
(b) DE = EC
"EF = AD

(d) AE = BF
nons of these,

An angle inseribed in a semi-

vHow far does a point on the rﬁm'
~of a wheol of 10 inch diametep

2o

(@) 10011

' Iﬁ the given triangle ABC,;J

Then ons of tYHe




Placement Test B

51.

- B2,

53.

(o)

'Which of the following sets of

numbers cannot possibly repre-

-sent the sides of a triangle?

(a) 2, 4, 7
~(b) 4, 5,6
-~ (e) 17, 28, 30
(d) 3, 4, 5
(e) 5, 12, 13

The locus of all points in a -
plane equidistant from a given
line is

(a) two parallel lines
(b) a circle
(¢) one line
(d) the perpendicular bisector

: of the line

. (e) none of these.

The area of an isosceles triangle
vwhose sides are 13, 13, 10 is

(a) 65 (a) 30 |
(b) 32-1/2 (e) none of these.
(o) 60

The straight line Joining the centers

of two intersecting circles

(a). bisects the*%"ommon chord -
(b) 41s called n secant
- (e) equals the difference of
. their diameters
(d) equals the diameter of the larger
. circle
'equals the sum of their radii.

55,

56.

57.

a converse which is true‘

m(c>

(a) x = 120°

(b) w= 60°°
(e) y =120

(@) t = 30° ¥
(o) t +y = 180°

- adjacent angles of a

(@) cannot intersect

63

Which of the following h{

(a) If two triengles are

congruent, they are |

also similar.
If two sides of a
triangle are equal,
‘the angles opposite
the equal sides are
equal.
If two triangles havyg
equal bases and equal
altitudes, they have
equal aress.
If four sides of a
quadrilateral are
equal, its opposite
sides are parallel.
(e) The converse of none
of these is true.

(b)

(a)

Given two parallel lines
cut by a transversal,
then

The bisectors of two
parallelogram

(a) are parallel

(b) are perpendicular

(¢) are parallel to the
disgonals of the
parallelogram

’

(e) none of these.

8




Placement Test B
§8. The area of the trapezoid in the

figure is
4
(a) 35 , P2
(b) s5 5 f
(o) =28 v X
(a) 2z 3 s

(e) none of these.

69, In the right triangle ABC, B 1s a
‘right angle and DE' is parallel to

BC. If AD=8, DE=6, and BC = 9, .

(a) 12

(b) 11

(e) 1s

(¢) 10 A
(e) none of these.

.60, In the right triangle ABC, BC = 2,
and angle A = 30°, Side AB equals

(o)
(d)

2/ 3
(b) JB
6
5

(o) 4

64




NUMBER
CORRECT

1-22

23=32

33-38

~ 39=up

65
GRADING

PLACEMENT

Investigate first 16 « if less than 10 of first 16
, are correct, place in 89

otherwise 95

96
101 if student has credit in 1 year high school
algebra
and 1 year high school
geometry

103, 104, 111, or 161 if student has credit in
1% years high school algebra
and 1 year high school geometry




APPENDIX II
QUESTIONNAIRE

NAME

TAST \ FIRST MIDDLE
ADDRESS PHONE NO.

HIGH SCHOOL FROM WHICH YOU GRADUATED

ADDRESS

DATE PERCENTILE RANK

DATE ENTERED COLLEGE

HIGH SCHOOL CURRICULUM

SUBJECT YOU LIXKED MOST IN HICH SCHOOL

SUBJECT YOU LIKED LEAST IN HIGH SCHOOL
COLLEGE CURRICULUM. |

HIGH SCHOOL MATHEMATICS COURSES
NAME | GRADE

LAST HIGH SCHOOL MATHEMATICS COURSE

GRADE

§
COLLEGE MATHEMATICS COURSES PRICGR TO THIS COURSE
NAME GRADE

PER -

FINAL GRADE IN MATHEMATICS 101 AS RAW
- ’ — ¢ ¢ ENG
FOLLOW=UP GCOURSE T O MATH
| R SOC SOI
" GRADE E NAT SCI
- S  COMP

66




APPENDIX III N
SAMPLE CARD USED FOR -ASSEMBLYING DATA TO BE ANALYZED

TOOHOS
AIVA
" QYD

HIVH ¥
SH

S

0
5'E

| AAVED
W SN. ¥ W 10T
- Iov

6 -

TAYN Io9Id *IRYN LSVI
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INTERPRETATION OF SCORES

If the V-score on the profile sheet is not withih.the range
.of 38~44, inclusive, there is some reason to doubt the value of.
the answer, \ - .

‘See which scores are above the 75th percentile. The 75th
pqrcentile point was chosen because 1t 1s a convenient point
" which 1ies between the 1 percent and 5 percent points of sig-
nificance for norméily distributed scores from tests having a

reliability of .90.

NUMBER OF
HIGH SCORES
1 * Look up the number of the scale in the Job Chart
to find the list of suggested occupatlons
2 Combine the numbers of the two high scales, put-
ting the smaller number first, and look up this
"profile index" in the Job Chart to find the 1ist
of occupations suggested for consideration
3 , |
or more If there are three or more high scores, combine

the scale numbers into pairs and proceed as in 2 ~

none Inspect scores above the 65th percentile
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