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Mathematics is an Important tool subject. It is therefore unfortunate
that some bright students dislike or are fearful of mathematics and do
poorly in the subject. ThIs study was undertaken in an effort to help
such students mitigate their negative attitudes and to help them achieve
a somewhat higher level in mathematics.

The study had its forebearers, of course. Axline (1947) pioneered
the use of psychotherapy as a remedy for academic difficulties. Her SUb­
jects were second graders who were having difficulties In reading. The
children gained in reading achievement beyond expectancy despite the fact
that no attempt was made to teach them reading dUring the therapy period.
Dealing individually with bright college students who had a crippling fear
of mathematics, Tulock (1957), a mathematician, helped the students over­
come their fear by using simple problems, thus insUring success, and by
encouragement. The students later went on to success in mathematics
as well as in other areas.

For objective evidence concerning the efficacy of helping the reme­
dial learner understand mathematics it is apparently nece888.ry to turn to
remedial arithmetic. Fernald (1943) achieved success with bright pUpt18
in remedial arithmetic by objectifying the arithmetic symbols and pro­
cesses in remedial classes. In nonnal classes attempts to produce more
effective learning through an emphasis on understanding or "discovery"
produce, at worst, no difference when compared with a traditionally taught
class and, at best, both gains over control groups and evidence that the
method is ltked by both the student and the Instructor. In a typical stUdy
Burkhard (1956) found that learning of the calculus in the experimental
I understanding) group was superior to that of the control group.

Wol!e's study (1956) indicates that time since the last mathematics
course was taken 1s a factor to be reckoned with in the interpretation of
test results used to select high-abtlity, low-achievement groUp8.

lnaU, the Uterature indicates that 1t is reasonable to suppose students
can be l1elped in the fashion proposed but· it indicates little beyond this.

Delrig", of the Ba:periment

AU the subjects were above the 50th percentile on the ACE or SCAT,
did poorly on a mathematics placement test, said they disliked or feared
mathematics and were volunteers. Beyond this the subjects were matched
in pairs on the college aptitude test and, where possible, on the mathematics
aptitude test.S

One group composed a c1aBB in mathematics in wblch pre.uure wu
relaxed, understanding emphasized at the expense of tune spent OD rote
memorizing and practicing rote memorized procedure8, and with wbolb a
clinical peychologist encouraged the ventilation 0: fee~~ mathe-

J TId• ....b waS aupported b7 the aea....eh Foundation of the Oklaho.... State Unl­
V~~<it.7.

1 Two plaeeaaent testa were uaecL Some of the matehed peu. elld DOt take the
lam\, UlllUutloo JD&Idas it IIIIlpo..ible to matcb an the pair. 011 thH variabl..



82 PROC. OF THE OKLA. ACAD. OF SCI. FOR 1959

ma~ procedure8 in mathematics clasle8 and mathematics instructora
during clau time. The other group was enrolled in regular mathematics
cJauee.

Criteria of 8UCCMII were (1) changed attitudes as evidenced by re.
8pOD888 to an attitude scale and by subsequent enrollment in mathematics
UId (2) achievement in mathematics as evidenced by before-and-after
testa and by grades In 8Ublequent courses.

Procedure

The group ot students having negative attitudes toward mathematics
wu found by means 'ot announcing the experiment in low level mathe­
maUc. c1aaae.l and by placing a flyer In the Freshman Orientation BUl­
letin. The students who responded were culled and matched. Pertinent
charactertatlca of the matched pairs are given In Table I.

In the experimental group the instructor started the course with an
explanation of the nature of mathematics followed by a consideration of
at theory. Reading. were substituted for a text. In lieu of the tradi­
tional problema, the students were asked to develop the fundamental axioms
of the number system. The ideas the students had were given in class
rather than in the form ot written work. The instructor explained that
the work waa difficult, that the students were not expected to complete
large numbers ot problems, and that insights might be expected to occur
aa the course progressed.

At interval. the cllnlca1 psychologist encouraged the students to ask
queltlons and to say what they thought ot the course and related topics.
It eoon became evident that the students were rendered insecure by the
departure trom traditional procedures and that they wanted the security
of aulgnments, graded problems, and tests. A good deal ot worrying
about grades was evidenced, the students wanting to know how they would
be graded a1nce the normal instruments ot grades (problems and tests)
were minimized. As a result, a text was assigned, arriving at the Book­
store about rntdsemester. Some problems were also assigned for home­
work.

At the end ot the semester two testa were given, one on set theory,
the other being one of the two placement tests. The control group was
given neither of these testa because of difficulties in scheduling. An atti·
tude lCale•. developed for the purpose and designed to detect changes in
attitude toward mathematics, was given to both groups. In addition a
check was made on the number of students of both groups who took mathe­
matics the following semester and of their grades.

The Atttt'" Scale

. The 8C&le Uked the student to compare his reactions to mathematics
at the beginning of the semester with his reactions to other academic sub­
jects at that aame time and for similar end-of-the-semeater comparisons.
FIve ot the questions dealt with feeJinp, the slxth with an intellectual
factor. The items dealt with Uking (for mathematics VB. Uk1ng for other
academic 8Ubjects such aa EngUah, Chemistry, and HIstory), fear of the
1JUbject8.~ to take the subjecta, concern about grades. confidence
ill abWtJ' to deal with the subjecta. and understanding of the way in which
tbe 8Ubject8 .1P'e uaed outalde of the claaroom.

1D&ch quMtlon had five alternatives repl'888DtiDg favorable to unfavor­
able attitude toward mathematic8 aa .compared with other academic 8UD-
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jecU. Each que8t1on was repeated twice, once with the beginning of the
.....r, 0DCe with the end of the eemeeter. Tbe questions varied III
baVIDg the m08t favorable or least favorable alternative first. Weights
were arbitrarily U8lgned ~ the alternatives, the most favorable belllg
wetpted five, the least favorable being weighted one. Beglnning-of-se­
I1NIter 8CON8 were then subtracted from end-of-semester scores, a positive
800re tndlcaUng a change in attitude In the favorable direction.

The beginning-ot-lem88ter data were subjected to a cluster analyBia
(I'ruchter, 19M) which tndlcated that the question dea1lng with knowledge
about the Ole ot mathematics was Independent of the other factors, that
the queeUon deaUng with Wdng for mathematics was only moderately
related to the remaln1ng queatlona, and that the remaln1ng questions could
be treated as a cluster. Table n gives the correlation matrix.

TABLE n
INTERCORRELATIONS OF THE QUESTIONS

quESTION

1
2
3
4
IS

2 3 4 ~

.32 .60 .33 .46
.78 .78 .67

.66 .73
.63

6

.07
-.25
-.16
-.35
-.26

R68Ult8

The mathematics testa indicated little growth In mathematics abiUty
in the experimental group. Comparable data are not available for the
control group. It Is poulble that understandings were developed in the
experimental group which were not tapped by the tests used.

The questionnaire data were treated by testing the difference between
the mean chanBes in attitude of the two groups. The experimental group
changed more in a positive direction than did the control group on all
queaUona. However, conalderlng the data derived from the two inde­
pendent questions and the cluster, the only significant difference between
the groups was on the question referring to liking for mathematics. The
experimental subjects grew lignlticantly more in their liking for mathe­
maUCI than did the control group.

A check on the mathematics courses taken during the next semester
revealed that four of the experimental group took another course, getting
two 0'. and two 1"8, while ttve of the control group took another course.
pttme two 1"8, one D, one C and one B. Two of the control group drop­
ped mathematiCi the first semester while none ot the experimental group
withdrew. '!bus, there was more pressure on the control group to take
mathematica the second semester than there was on the experimental
l1'Oup lIDee one course in mathematics is required.

DisCtC88Wtl c:wJ COtICltlftoM

n MeIIUt neee.ary to aasume that the experimental subjects learned
little of the mathematics meuured by tradltional teats but did change in
tbetr IUdDa for the mbject more than did the control group. Since the
N WU 80 IID&1l it is worthwhile notlDg that the dlfference on all the
qu.uou favored:the ezpertmental group.

The cluster~ indicates. interestlDgly enough, that 1lklDg for
matbematlcl and~ attitudes toward mathematics are relatively tilde­
peIld.eDt ID thue·· biight lltudellta. :nw. 18 interpreted to mean that such
ItUdeDta wm tend to avoid COU1'888 in wIdcb they feel they may get a low
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grade even, if they like the subject. The cluster analysis alao indicates
that these students fear a subject and are unwilUng to take 1t when they
believe they may get low grades in that subject. The clusters and the
conclusions derived through the use of the questionnaire should be cross
validated.

In addition to the material presented above. some hunches deserve
mention. It is believed that the classroom ventilation of the feeUngs of
the students was helpful It only because it revealed their reactions to the
ongoing program. In future experimentation it is considered important
to have texts, problems and tests. Easy problems and reassurance should
be used Uberally, and, finally, understandings should be stressed for luch
bright groups.
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