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ABSTRACT

A Research Practicum Presented tc Nova University
in Partial fulfillment of the Requirements
for the Degree of Doctor of Education

THE EFFECTS OF A MATHEMATICS CLINIC ON
REDUCING ANXIETY IN FEMALE STUDENTS

by
James G. Troutman

. April 1978 w
SOCIETAL FACTORS . EASTERN PENNSYLVANIA -

York Co;%sge of Pennsylvania has an "open door"
admission policy. As a result of this policy students with
Varying backgrounds and abilities are matriculatedfat the
College. Many students are admitted who would not other-

N ‘ .
wise have tve opportunity Fo’attend college. These students,
more frengatly than not, have a weak:backgroundfin mathe-
matics. In addition to the above students the college is

also finding increasing enrollments of non-traditional,

- - £33

students. Many veterans, full-time employees and home-
makérs are matriculating at‘the college. uRathef than the
problem of weak academic béckgrounds these students face
the problem of anxiety towards £heir chances of being

successful in college.
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This research examined the effects of a mathematics
clinic on reducing anxiety in female students. The basic
question asked was, did a student's participation in a

special mathematics clinic signi%}cantlx‘reduce her anxiety

- towards mathematics?

Participants completed both a pre and post Aiken-
Dreger Math Attitude Scale. A)t test was used to compare
the meaanrefegt and ﬁean postéest scores. The conclusion
reached was fhat participation in the mathematies‘clinig.

significantly, .05 level, improved the attitude of the

participants.

‘Some of the recommendations that were made as a

&

result of this research included: the permanent establish-

ment of a math clinic at York College; recommending further
research in the areas of attracting students’, in pprticulgr
those witn high anxiety towards mathematics, reduction of
the attrition’raée in the program, and visitation of other
éollege's math clinics; the use of field t;ips, small class
size, and informal teacher-student interaction as methods

of presentation of material in the clinic.
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INTRODUCTION

»
~

York College of Penpsyléania is a private college
in southcentral Pennsxlvaﬁia witﬁ a full-timé day enrollment .
' of about 1900 students. 1In 1968 the presént college was
formed from Yofk:Junior Coliége. The college has continued
"to show it;s committment to the community by Eontinuing the
open admi;sidn policy for students graduating from York ,
County hiqh schoois. In additidn, tﬂere are spééial_
financial aid programs for many of these students, .
As a result of the above policies the college o
admits students who would not otherwise have the opportunity
to attend college. These students, more frequently than
not, have weak backgrounds in mathematics. The students who
lack the necessary qualifications are required to take an
introductory courée in mathematics.
In addition to the above students the college is
also finding increasing enr;llmenés of non-traditional e
sEudents. Many vegerans, full-time employees and homemakers
are matyriculating at ‘the college. Although some of these
students have weak academic backgrounds, most do not. These
students face thé problem of apxiety towards their chances

of being successful in college. Typically, the student has

been away from formal schooling for froﬁ four to twénty years.




*. Both the student who has been away from formal
schooling and the enterihg ‘freéshman Wlth a weak academic
backgrdund often face a fear of mathematics These ‘students

have feelings and attitudes towards mathematics that range

~

"from indifference to extreme anxiety. York éollege has a

< -

graduation requirement of six credlts in mathematics. Thus
both the. requirement and the mathematics 1tself' hecome a
source of anxiety: Thie anxiety constitutes‘an extra

impediment to ‘learning which adds to the frustration of

finding the learning of mathematics difficult.

]

In addition to the aforementioned problems the fear
of mathematics appears to be sex-linked in characteristic.
The traditionalvsocietal influenpes on women seem to create
a dispropo;tionate number of math avoidine and/or math
anxious females. One survey conducted at the University of
..California at Berkley by sociologist Lucy Sells (1973)
found that 57‘percent of the ehtering males had had four
years of high school mathematics, while only 8 percent of

A

the incoming Eemales had had that much preparation.

t, étatement ofiﬁhe Problem

This research examined the effects of a mathematics
clinic on reducing anxiety in female students. The basic
question asked was, did a student's participation in a
special mathematics clinic significantly reduce her anxiety

towards mathematics. An underlying assumption was that the

N
-
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reduction of mathematics anxiety would improve a student's

chances of belng academically successful in college math-

5
ematics courses and/or in'a curriculum of her ch01ce.

~

Significance to York College

* it was hoped that the results of this research

-

Pl

Y

would indica’‘e that a méthematics clinic would reduce a

v °

'
student's anxiety towards-mathematics.. A reduction in

anxiety along with the accgﬁ%anying improﬁement‘in écademic
gchievemeﬁt would increase the student's chances ror success
at ¥ork Cpliege. This in turn would reduce the rate of
stu@ehts'whq leave the college for academic reasons or a
negative attitude towards mathematics._ éhe clinic could
also be usg& as an incentive for recruiting students who

might otherwise not attend college due to their fear of

mathematics. ' " PR
In addition to the benefits ofqincreasedland
maintained enrollments the'college would also be meeting
it's moral obligation to it's students. The institution;
would be afford iing each student the best opportunlty for

success in her academlc pursuits. B

10
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' ' AN \
Method of Investigatioft )

s " During the first meeting of the Mathematics clinie

the Aiken-Dreger Math Attitude Scale (Appendzzkiv was .
) t

administered to all participants. ?artic;pants ﬁgfe\glégz

inventoried on their mathematics skills and the sources oé"

their anxieties towards mathematics. At the final meeting

¢

of the math'cliqic, six-weeks later, Ehe.Aiken—Dreger Math
1 H

Anxie%y Scale was again administered éb ail participants.
. ~ *

Only those females completing both the pre and

post Math Attitude Scales were included in this research.

The arithmetic mean and standard deviation were calculated

for  both the pre and post test. A t test was utilized to
Vo

compare the mean pre Math Attitude Scale score\with the

mean post Math Attitude Scale score. The hypothesis that
\

was tested in null form was: there is no signifi§ant

difference between the mean pre Math Attitude Scale score

and the mean post Math Attitude Scale score. The ievel éf

[

significance for testing the hypothesis was’ .05 and it was

'-,. -, q -
designed as a one tailed test.

/
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N
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BACKGROUND AND SIGNIFICANCE

As will be seen in the review of the literature
math anxiety seems to be a sex linked phenomenon. It is -
reievant to a study of societal factors, in that,_the
anxiety is caused by social pressures. This anxiety in
females also causes social problems. In pagticular,.the'
lack of a solid Background in mathematics causad by this
anxiety, serves to disqualify females from many career

opportunities.

Review of the Literature

The literature suggest three are&s of concern
that apply to this research. First, there is a demonstrated
relationship between attitude towards mathematics and
achievement in that subject. Second, differences in
attitude, ability, avoidance and anxiety appear to be
3ex linked. And third. lack of a solid background in
mathematics serves to disqualify students: from mapy prof-
essions. These areas will be considered in turn.

The assessment ¢ attitudes towards mcthematics
would be of little concern if attitudes did not affect
performance in some way. I(n a study by Nealeé (1969) he
found that the relationship between attitudes and perfor-
mance was the consequence éf reciprocal influences. That
is, attitude atffected achievement énd achievement+ in turn

affected attitude.

e~
Lo



Evidence from a vafiety of studies all show a
significant positive correlation between self-reported
attitude towards mathematics and standardized mathematics
achievement test scores. Although many different. test

instruments and populations are used, results from studies

. b
by Aiken [1970), Aiken (1976) ,_Anttonen (1967), Neale (1969)

and Ryan (1968) are consistant in finding co.rrelations ~

above the .20 level.

Most researchers have argued that sex differences

in learning mathematics have occured for either social of.
4

biological reasons. The biological reasons that have been
given to account for.these differences between the sexes
in learning mathematics skills 4nclude differences in brain
structure, genetic factors and hormonal factors. ﬁSaraga

(1975) surveys the current literature in this area and

pla e

remarks:

o

It should be noted that the increasing in%erest
shown in arguing the case for a biological basis for ,
sex differences means that this work could be used
in the future as an excuse or scientific justification

. for educatiornal or social policies which discriminate

against women. .
It is not the conc;rn of this research to study the
biological bases for sex differences in learning math-
ematics. Thé social reasons are our concern.
M*—"'szen (1970) surveyed the literature and listed
four’studies that showed a positive correlation between

attitude towards mathematics and sex. He also fopnd five

studies that showed a positive correlation between

‘ 13
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achievement in‘mathematics aq@ sex. In an updated study,
Aiken (1976) found four studies that showed no relation-
ship between attitude towards mathematiqg and sex. He also
found nine studies that showed a positive correlation '
Qgtween attitude towards mathematics and sex and noted that
each of these .studies concerned a populatioh above the
junior high school level.

The social reasons for seQ differences have been
researched by ﬁ;ny authors. Donady and Tobias (1977)
surveyed several studies and found that there are two myths
concerhing mathematics. First, males like math better than
fgmales, and second, males are naturally better at math
than females.

Lynn Fox (197€) working at The Johns ‘Hopkins
University with mathematically gifted giris, reports that,
"they find it difficult to continue with math due to the
fear of social recrimination." Thus females seem to assume
th;t math is "men's work" and thus unnecessary or unsuitable
for them, while males assume they will need math in the\\
future.

The myth that males are natu;ally‘better at math
than females has been discredited by work done/gy Fennema
and sherman (1977). Their research has shown no significant
. difference between the math abilitiés of boy and girls who

have taken the same mathematics courses. Their study

included 589 females and 644 males, predominantly white,

4



and in 9th thru 12th grades. Few sex-related cognitive
differences were found. However, many attitudinal diff--
erences were found. Their results showed relationships
between socio-cultural factors and sen-related cognitive
differences. - g

- Lucy Sells (1976) found a strong relationship
’;etween social support from peers, Ehrents, or te;chers,

and taking advanced mathematics in high school. She also
fbund’é strong relatioqship’between reported social support
fo; taking advanced mathematics courses, and the level of
performance in‘those courses. ‘

In an article by Sheila Tobias (1976) she offers
the explanation that the ability to do mathematics beyond
computation is correlated wigh the ability to do spatial
relations. She reports that females at all ages tend to
do more poorly than males ‘on spatial relations.

After a lengthy discussion and a review of the ?ﬁ
literature on sex differences and the ability to be
successful in écience, E. Saraga (1975) concludes by
writing: ~

This discussion would seem to suggest two sorté

of approaches that could be pursued in the short J
term: firstly attempts to reduce rigid sex role ‘
stereotyping in schools and to change girls'préblem
solving attitudes. Secondly attempts to change the

'masculine' image of science - school sciencé texc
books might be a good piace to start. s

»

Finally, many researchers have seen the lack of a

. .4
solid background in mathematics serving to disquallfg
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students from many profe%sions.' Lucy Sells (1975) reports
that. of a systematic random sample of freshmén aémitted
to the University of Califérnia at Berkelgy, 57 percent of
the males had three and one-half or more years of high
school mathematics requireq for freshman calculus while

> a only 8 percent of epﬁering females had this requirement.
She.goes o; to éxplain that the requirement of freshman
calculus is needed in 75 percent of the curricula. 'Thus,
£he lack of a mathematics background is serving as a
crucial filter to prohibit females from a freedom of
choice in careéruopportunities.

The fact that females cpt iéss for mathematics
courses in h§gh school is brought out-in a study be Fennema
qu Sherman (Winter 1977). Their study of 2,919 girls and
3,347 boys enrélléd in’ mathematics classes in fo;r public
high schoolss found that not only were there more boys
enrolled overall, but more boys studied mathematics for .
a total of four years in high school. The difference was
most striking in the fourth year mathematics courses.

Gray (1977) points out that in some institutions women are
effectively closed out of pérticular career options because
they are not prepared for calculus courses.

Hedges and Majer' (1976) studied 51,622 students
enrolled at seven University of California campuses.
Significant negative correlations were found between.tﬁe

-

number of math courses required by particular majors and

£

16
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black females! chicano females and £otai females. Na
significant correlation was found for Asian fémales.

‘?he study confirmed that an underlying z?riable in the
distribution of women students among disciplines is the

mathematics requirements of the discipline.

Literature Summary

A survey of the current literature has pointed to
the following conclusions:

1) There is a positive correlation between self-
reported attitude towards mathematics and standardized-
mgfhematics achievement test scores.

2) females tend to have a lower attitude towards
matHematicé than males.

3) Females tend to achieve less in mathematics
than males. This ié particularly true after the junior

s

year in high school and is due to the fact that females
opt for fewer mathematics courses than males. )

4) Females face social pressures that encouraée
them to avoid mathematics and success in mathematics.

5) As a result of math avoidance in high school,
females have limited curricula and career options in
college.

s 6) As a result of math avoidance in high school

females tend to have anxiety towards mathematics at the

TN A ’A___.l
coiiege seveld.,

17



PROCEDURES
v

Definition of Terms

1) Anxiety -~ Measured by the Math Aggitude Scale
developed by Aiken and Dreger (1961) and revised by Aiken
(1963). (See Appendix I.)

) 2) Depenaent variable - Anxiety as méésured Ly
the Aikén—Dreger Math Attitude Scale.

3) Experimental group - A group of, females
volunteering to participate in the mathematics clinic.

4) Independent variable ~ Participation in the
sixjweek mathematics clinic.

5) 1Intervening variﬁbles - ﬁge, inteli&gence;

socio-economic status, curricular and extra-curricular

<
] atd

-

activity and motivatﬁon.
. 6) Math clinic - A six;week anxiety reduc;ion
program patte;ned after the clinic developed by Shéila
Tobias and used at Wesleyan University, Middletown,

Connecticut. (See Appendix III for a syllabus.) ‘

Procedures for Collecting Data

The math clinic was advertised.in the greater
York area and the sdrréunding counties. During December
each freshman mathematics student was given a handout
(See Appendix IT) angouncing'the math clinic. During
. December and January, newspapers and radio stations in

a twenty-five mile radius of York announced the math clinic.

!
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During the week of January 23rd the math clinic
met for the first time. During this sessionothe Aiken-
Dreger Math Attitude Scale was dministered to all |
participants registering for the clinic. Participants
were also inventoried on their mathematics skills and the
cources of their anxieties towards mathematics.
The clinic was designed to parallel the math
anxietf clinic developed by Sheila Tobias at Wesleyan
) University in Middletown, Connecticut. The course is
designed to develop in students 1) a sense of competence
in”thg a¢quisition of a body of -important mathematics
knowledge, 2) a lessoning of anxiety towards mathematics
and quantitagive fields, 3) a willingness to continue

]

‘ their study in such fields, and 4) an appreciation of the

importanqe of some mathematical knowledge in theirwfuturg
~careers. (See Appendix ;}QAEG%‘a syllabus.).

The purpose‘of the clinic is to show the student
that mathematical anxiety is a curable disease.. There will'
be an attempt to try to understand each student's problem
and help alleviate her math anxiety. 1In addition to the
traditional‘review of basic mathematics and number facts
and algebra, the psychological and learning difficulties
for mathematics were explored. There was discussion of

mathematics experiences, feelings towards mathematics and

the individuals self image vis-a_yjg mathematics.

19
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At the final meeting of the math clinic, during the
week of February 27th, the Aiken-Dreger Math Attitude Scale

was againr administered to all participants.

Procedures for Treating the Data

1) Only those females completing both the pre
and post Math Attitude Scale were included in the
expeéimental group.

2) The mean and standard deviation of the pre
Math Attitude Scale were calculated.’ -

3) The mean and standard deviation of the bost
Math Attitude Scale were calculated.

N .
4) A t test was utilized to compare the mean pre

Math Attitude Scale scoie with the mean post Math Attitude
Scale score. The\féllqwing null hypothesis was tested:

There is no significant difference between the
mean pre Math Attitude Scale score and the me;n post Math
Attitude Scale score. ;

The level of significance for testing ths hypothesis , .

was the .05 level and it was a one tailed test at the 95th

percentile value.

Null Hypothesis - Hy: X =Y

Alternate Hypothesis Hy: X< ¥

Level of Significance a = .05

Degrees of Freedom 16 )
Critical t Value 1.746 . | ¥

. H, must be rejected and H, accepted if t > 1,74s6.

20 :
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Reliability and validity of Questionnaire

The Math Attitude Scale originally appeared in.’
an article by Aiken and Dreger (1961). f%he Scale was
revised by Aiken (1563).. Like most researchers in math

attitude, Aiken and Dreger choose a Likert type scale.

-
5

The twenty item scale was deéeloped from paragrapt s
written by 310 college students deseribing their attitudes
towards mathematics. Ten of the items connote positive -
attitudes and ten eonnote negative attitudés towerds
mathematics. .

Validity and rellablll y estimates were conducted
by the authors, Aiken and Dreger (1961), and bases upon a

MEE

sample of sophomores in a souteeastern college. The
test—reteetﬁreiiability coefficient was reported at, .94,
Scores on the attitude scale were found to be 51gnlflcantly
related to final grades of 67 females but not to the final
grades of 60 males. Scores on the attitude scale were"
positively correlated with numerié%l ¢bility but unrelated
to'specific general personality variables. 1In addition to
content validity the authors claimed a degree of discriminant
validity, that is, that attitudes specifically related to

2

mathematics were measured by the scale.

Limitations

1) The extent to which the Aiken-Dreger Masth
Attitude Scale score accurately.measures the students

anxiety towards math limits the accuracy of the study.
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2) The extent to which the Aiken—Drege£ Math
Attitude Scale determines attitude toward mathematics

ulimits the accuracy of the study.

3) Any of the intervening variables may limit the
accuracy of the study.

- 4) The general attitude and physical well;being
of the subjects at the time the test is administered may
limit the accuracy of the study.

5) Because of the small sample size, nineteen,
there is-a possibility of erroneous results.

6) The extent to which the participants in this
stud; reflect the characteriséics of future"sthdents at
York College affects the internal generalization of resultsnn

: ?)(“?ﬁe axtent to which YorghCollege compares to
other éollegesrlimitJ the external vaiidity of this study.

8) 'Théu@athemayical background of the participants
may affect theig.attitude towards mathematics.

9)‘ The fact that the par£icipants are volunteers
may affect the results of the study.

10) The fact tha*t there is no control group limits

the use of this study as an experimental design.

Basic Assumptions

l) It was assumed that the limitations would not

adversely affect the results of this study.
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2) Tt was assumed that the possible intervening
variables would not adverselyaffect the results of this

LN

study.
3) It was assumed that students participating in

this study would understand and accurately respond to the

survey instrument. )~

4) It wasrassumed that an .mprovement in attitude

would improve the students chances for being succéssful

I
»

‘in college mathematics.

-

5) It was assumed that the investigation of a
small group of subjects would yielq results'ihdicativé of
a larger population.

6) It was assumed that the students volunteering
for th%s ;tudy would have rea%onable rocm, for improvemen%
of their attitude towardsimaéhEmatics.

7) It was assumed that an improvement in attitude
would produce a reduction in anxiety.

€

¢t
h)
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RESULTS . ,Lﬁ$ﬂ

-

. Appendix IV contains the raw data ‘for the
participants in this study. The data includes age, I.Q.,
pretest score and posttest score for each participant.\

Table I whiqp follows contains product moment «

correlation coefficients for the given variables.

» .Table I s .
Correlation Coefficients L. .
Age - I.0. Pretest Posttest Diff
Age ¢ 1.000 -0.655%  -0.006  -0.014  0.072
I.Q. 1.000 0.113 0.169 f 0.180
Pretest 1.000  0.963* |-0.291
Posttest : , 1.9000 -0.024
Diff ’ . 1.000

.

* Significant at the .01 level,
Diff is the difference defined by the posttest minus’ the
pretest. '

A t test was used to test the following hypbthesis:

There is no significant difference between the mean pre

) Math Attitude Scale score and the mean post Math Attitude

Scale score.

Null Hypothesis Ho: X = ¥
Alternate Hypotheiis Hy: X <Y i
Level of significance, a = .05

-~ -

2 )
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L ,A ° I's
, Degrees of Freedom . 16
N .- Critical t Value - 1.746 .
~ : One-tailed Test ' - .95. percentile value‘
Lo H, must be rejected and Hy accepted if t > 1.74s.
The results of the calculations afe‘céntained in
Table 2° which follows. . . : .
Y -. , ~ . 7.
c‘ -~ .
Table 2
- Statistics For o
Alken -Dreger Math Attltude Scale :
* 1 " s -
. ) Pretest Score ) Posttest Score
Ny = 17 ‘ | Ny = }7 . R
X = 26.47 o ¥ =731.71
13 .
“Min =.6‘ Min = 5§
. Max = 64 . .Max =766
o, =.18.11. . m oy = 17.33 . 3
+ Calculated t value = 4.45p :" ‘

L

r
The above table.records the ca1du1ated _statistics

comparing the mean pre Math Attltude'Scale score with the
.mean post Math Attitude Scale score. Designated- respectlvely
axe:ithe number of students part1c1pat1ng, the mean of the.
scores; the minimum of the scores;  the maximum of the sccores;

and the standard deviation of the scores.- Since the

calculated t value of 4.450 exceeds the cr1t1ca1 t value
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of 1.726, the null hypothesis must be rejected. The
researcher thus concludes fhat participation in the.mathe-
matics clinic significantly impréved the mathematics

attitude of the participants.

Table 3 which féiloWs contains information on
_the.participanté. The minimum, maximum, mean and standard
deviation are given‘fpr the age, I.Q., prefégé, posttest,

and osttest-pretest difference.

Table 2

Statistics For :
The Variabies .

Min ' " Max’&njr“ Meap " 8.D.
_Age .. le . ".ss 40.06 11.45
I.Q. ‘ 91 - 132 13.59  12.42
Pretest 0 . 64. 26.47 18.11 )
Posttest 5 66 31.71 17.33 *° .
“Diff ' -1 17 5.24 4.85 .

A N
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DISCﬁSSION, IMPLICATIONS

AND RECOMMENDATIONS

Discussion and Implications

Originally this research*was to include both an

experimental and a control group and thus be more experi-
mental in nature. The experimental group was to receive
the treatment of attendance at the mathematics clinic,

while ‘the coﬁqul group was to receive no treatment. The

- design then would call for a t test between the mean of

the pre post test differenceé of the t&oféroups. The
contrnol group was to be.matched to the volunteer experi=
mental group by the matched palrs technlque.
to be matched included age, I.Q. and pretest scores. As
car be seen in Appendix IV and Table 3 the average age og
thé)nafticipants was over 40 .years. On a college campus
the siZe of York College it was not possibla.to find
sufficient students in the appropriate age brackets in
3%der to form, a cy%trol group. It was therefore felt that
L -

K‘
the results of the study would be more meaningful by using
\

T
a t test to measure the significance of the difference
between the means of the pretest and posttest scores of

the experimental group.

'Bégause of this the research is

more descriptive than experimental.
The data given in Appendix IV and summarized in
has!
Table 3

describ€s the participants. The average agé is

«

The variables

<

]
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over 40 years, well above the mean of the age for college
freshm;n. Although it is.important to deal with the

growiné population of adult learners at York College the

,‘ problem of attracting only two students below the age of

25 years must be consideréd. T Y———
- w“—‘\
Recommendation. ,Further research should be
S
conducted to find methods of attracting. more freshman to el

’

the mathematics clinic without jeopardizing the attendance . "

of the adult learners. = - ;ﬁ
’ -The average I.Q. of the participants was almost 114

-

as measured by the Otis test. The range of the scores was

from 91 to 132. The prétest scor»s ranged from 0 to 64
‘ r

. ) with-a mean of 26.5 while the pcsttest scores ranged from
5 to 66 with a mean of 31.7. The difference as measuréd
r. - by the posttest minus the pretest had a rang of -1 to 17

<
with a mean’of 5.24. Those participants in the above-40

~age group 'had the highest rate of attendance. The mean
difference of the above-40 age group was almost two full

boints higher than the corresponding increase for the

-~

below-40 age group.
- It should also be noted that of the seventeeft -
- participants only one subject had a lower posttest score
; tnan pretest score and there was only a difference of one
‘L point. Also to be noted is the fact that originally 44
"students registered fo; the mathematics clinic. Weéther,

Ed

job interference, and a flu outbreak cut tHis to a final

~.

~>

y -
Q \-
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total of seventeen. .

ﬁecommendation. Further research should be_

conducted to examine how the attrition rate can be reduced.

This is particularly important since improvement of the *

mathematics attitude of the student is the goal cf thLis
_ " A

) pro&ggﬁhgﬁa‘ﬁ“ﬁigh~attritio“ dnd absentee rate is contrary :
3
to this goal.

The participants were invited to visit the computer
center on campus. All of the subjects who attended this
" demonstration expressed strongirterest in this area as well

as a new found appreciation for data processing.’

- Recommendation. Future clinics should continue
to use field trips and local tours where éossible in order

to increase awareness for the applicability of mathematics.

>
<

A Many.of the participants showed an appreciation
for the informality of the lectures and the physical

facilities includigg\the use of a éoffee and tea bar . .

Y.\,gavor of the small ciass

-

size (there were two sections for a total of 44 ori§inal

nearby. The subjects were in

~»students) and the informality between the teacher and
students. Several student comments follow:

"The opportunity to visualize and work through
the various problems on the board together was helpful,
especially the problems on the Otis test.”

"The opportunltv to think and work together in a
relaxed and nonthreatening manner without the frust-
ation of taking exams, the result of which would pull

my grade down was a great experience." ) -
o - .

9 Xa



"This is great. 'Math Anxiety' explains it all -
E—— all aspects. I'd come again - very interesting
sessions; each week it held your interest."

"Challenging - thinking type questions! Gives
you insight of what actually ‘can be accomplished by
some people. Makes you say to yoarself, if there is
an qpswe:wgnd someone gets it, wny then, can't I?

-

[

j Recommendation. Future clinics should continue

: to use small class size and informal social interactions.

_Table 2 records the"statisfics for the t test
which concluded‘that the null hypothesis must be rejecteg
and the alterQate hypothesis accepted. Thus, participation
in the mathematicscclinic significantly, at the .05 level,
improved the mathematics attitude of the participants.

The results of the t test clearly indicate the need for

a mathematics clinic.

Recommendation. The mathematics clinic should be

bermanently established at York College.

-

Much of the literature suggested that students

C

with extreme high anxiety towards mathematics tend to

avoid even a mathematics clinic.

+

Recommendation. Methcds of identifyiﬁg students

-
¢

at York College with high anxiety towards mathematics
be examined in order to entice these students into taking

the mathematics clinic.
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Recommendation. Further research be conducted )

through visits to other colleges with mathematics clinics
and experimentation with the material presented in the

mathematics clinic.

The research concerning the differences in

Attitude, ability, avoidance and anxiety towards mathematics

as related to sex is supported by this research. Of the
original 44 participants, 38 were female. This lack of

a solid background in mathematics for females serves to
disqualify females from many professions as was previously

pointed out in_the review of the literature. Patricia

-

Santleman (1976) concludes an article in which she attacks
t?is problem by writing:

If todays young woman is to have a share in
the top careers of the future, she must know math-
ematics. For mathematics is a symbolic way of
dealing with physical reality, a way which cuts :
across the barriers of language and, thus, the
barriers of time. Arithmetic measures the dry
ingredients for baking. Mathematics charts the
oceans and explores the heavens. If a girl is
content with the world of the kitchen, then she
needs only arithmetic. If she wants to figure in
the world of the future, she had better learn its
language.

Recommendations

The following is a summary of the recommendations

given in the previous section:

97 \
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1) Further research should be conducted to find
methods of attracting‘more freshman to the mathematics
clinic without jeépardizing the attendance of the adult
learners. )

2) Further research should be conducted to examine
how the attrition rate can be reduced.

3) Future clinics should continue to use field
trips and local tours where possible to increase awareness
for the applicability of mathematics.

4) Future clinics should continue to use small
class size and informal social interactions.

5) The mathematics clinic be permanently
established at York College.

6) Methods of identifyingstudents at York College
with high anxiety towards mathematics be examined in order
to eﬁtice these students into taking the math clinic. .

7) Further research should be conducted sthrough
visits to other colleges with mathematics clinics and
experimentation with the material presented ip the math

clinic.

32




BIBLIOGRAPHY

2

‘ Aiken, L. R. "Personality Correlates of Attitude Toward
. Mathemtics," Journal of Educational Research, 1963,
g - * Vol. 56, 476-480.

"Attitudes Towards Mathematics," Review of

Educational Research, October 1970, vol. 40, 551-561.
e R . "Update on Aﬁtitudes aﬁa Other Affective

Variables in Learning Mathematics," Review of
Educational Research, Spring 1976, Vol. 46, 293-311.

‘*‘ Aiken, L. R. and R. M. Dreger. "The Effect of Attitudes
on Performance in Mathematics," Journal of Educational
Psychology, Vol. 52, 1961, 19-24"

?

Anttonen, R. G. An Examination Into the Stability:of
Mathematics Attitude and its Relationship %o Mathematics
Achievement from Elementar; to Secondary School Level.
(Doctorial Dissertation, University of Michigan, 1967)
Ann Arbor, Michigan, University Microfilms, 1968.

-No. 68-1521.

Donady, B. and S. Tobias. "Math Anxiety," Teacher
Magazine, November 1977, Vol. 17, 71-74.

Fennema E. and J. Sherman.. "Sexual Stereotyping and

%, - Mathematics," ‘The Arithmetic Teacher, May 1977, )
N Vol. 24, 369-372.
? . "Sex-Related Differences in Mathematics

Achievement, Spatial Visualization and Affective
Factors," American Education Research Journal, Winter
1977, vol. 14, 51-T71.

Fox, L. H. 1Intellectual Talent: Sex Differences in .
s, Mathematics Precocity, ed. D. Keating. Baltimore, '
Maryland: The Johns Hopkins University Press, 1976.

Gray, M. "The Mathematical Education of Women," American
Mathematical Monthly, May 1977, vol. 84, 374-377.

Hechinger, F. "Lifelong Learning: The Back-To-School Boom,"
Saturday Review, September 20, 1975, 14-18.

26




. , ’ ' _ C27
Hedges, L. V. and K. Majer. Female .and Minority Repre-
sentation in College Majors as a Function of Math-
ematics Requirements., U. S., Educational Resources
a Information Center, ERIC Document ED 123 979, January,
1976. : SRR

Neale, D. C. "The Role of Attitudes in Learning mathematics,
The Arithmetic Teacher, December 1969, Vol. 16, 631-40,

Ryan, J. J. Effects of Modern and Conventional Mathematics

" Curricula on Pupll Attitude, Interes* and Perception of
Proficiency. Final Report., Minpesota National —~—  — _ _.
. Laboratory, Bureau of Research Projec% 5-1028,.U. S.
Office of Education, 1967.

Santleman, P, F. "Math is a-Must," mmerican Girl, December '
1976, 12, - T

.

-

Saraga, E. and others. Girls and Science Education - Cause
- for Concern? U. S., Educational Resources Information
Center, ERIC Document ED 134 443, March, 1975. o

- Sells, L. W. The Mathematical Fiiter'ahd the Education
of Women and Minorities. U, S., Educational Resources

Information Center, ERIC Docum®nt ED 121 663, February,
1967. : . ,

¢

Tobias, Shiela. "Math Anxiety: Why is a Smart Gi.l Like
You Counting on Your Fingers?" Ms, September,1976,
Val. 5, 56-59.

P
-t
13

w
s

IS



APPENDIX I

Fad

ﬂ'a



W . <

MATH ATTITUDE SCALE

NAME . DATE SCORE

Please indicate the extent of agreement. your personal feelings toward math
have with each of the following statements by writing a number from zero
to four in the blank to the left of each statement, indicating:

strongly disagree

disagree

undecided '
agree N .
strongly agree

You may wish to use the reverse side of this sheet to describe your past _
experiences with math, your current feelings toward math, and your future
hope for your relationship with math, including what you feel a clinic,
workshop, or math’class should or should not encompass. Thank you.

e

1. I am always under a terrible strain in a math class.

——

WO

w4 uu

2. I do not like math, and it scares me to have to take it.

3. Matb is very interesting to me, and I enjoy math courses.

4. Math is fascinating and fun.

5. Math makes me feel.securé and at the same time it is stimulating.

6. My mind goes blank and I am unable to think clearly when working math.
7. I feel a sense of insecurity when attempting math. ‘

8. Math makes me feel uncomfortable, restless,'f}ritable and impatient.
9. fhe feeling that I have toward math is a good feeling.

‘“10. Mat? makes me feel that I'm lost in a ﬁ%ngle of numbers & can't get o
11. Ma%h is somethiné which I enjoy a great deal.

12. When I hear the word math, I have a feeling of dislike.

13. I approach math with a feeling of hesitation, resulting from a fear
¢f not being able to do math.

14, I really like math. ’

15. Mat* is a course in school which I have alwéys enjoved studying.

16. It nakes me nervous to even think about having to de a math problem.
17. I have never liked math, and it is my most dreaded subject.

18. I am nappier in a math class than in any ocher class.

19. I feel at ease in mathematics and I like it very much.

20. I feel a definite positive reaction to math; it's enjoyable.

2€
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s rpi’ Greek to you?

' Do ) fractiono frighten yon?
" Is ‘math’ a dir szLr—[etter word to yon?! .
Does the sigh c* make you zl7

o

L{f”' {ts time fto re’aﬁargz J/am' Fércé/ :

Get positile z%azgﬁﬁ& \@ém"‘t’ngzt/x/e numbers,
, , iny | /. / .
Sneak up behind a woro _problem find get a # nelson ont
- Be ready for any math or statistice course
lhat % ta your futwre

Enjoy a series of meetings in a classroom
wWithout the tensione and  fest:
el 5B g

LONe ‘ 2 AT L —=—S—
“at York lollege of %nngy]z/pmzja/; night a week*
- lower level o the i rarg, Room [=6

Beginning the week of Jan.z;, Ending week of feb.27, 197

~—~—-~-———-~—--—-~—_-—_—-’

 Return this form to: | Plonse register me for the MATH CLINIC -
Mwé%l[emaw - Nasme o
,gz,nf% Cb(%o%a%/&ye 9C Addres S' . :
York, PL 17405 ‘ ’ S
Phone 84b- 7788, ext. 333 I prefer _T%%cw
| — Either Wil bem% right.

*The e\/em'ng will be armounced when forms hawr been tabulateo.

‘ Feel Fre! Feel Feel . No charge,/.
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MATH ANXIETY CLINIC
SYLLABUS

JANUARY 1978

I., First Méeting 7

A.
.B’
c.

G, D.

‘E.
F.
G.
HQ
I.
J.

Distribute. syllabus

.Di'stribute and collect Math Attitude Scale
Discussftoplcs* math a~xiety, sex Lias

Teacher’ suggested practice: patterns, including
networks, ,sequences

Statistic of the week...spendlng in higher education.
Joke of the week

Puzzle of the week: donkeys*

Format samples*

Student suggested practics

Assignment: bring scissors, ruler, tape, calculators

II. Second Meeting:

A.
B.
c.

D.
w

r~N

F.
G.
H.
I.

Discussion topics: .rigor, estimation

Film: I Do and I Understand '

Teacher .suggested practice: venn dlagrams, truth
tables, mokius strips-:

Statistics fo the week: ccnsumer prices

‘Joke of the week e

Puzzle of the week: d1 toed cards*
Format samples*

Studert+ suggested practice

Bring in a word problem: Assignment

III. .Third Meeting

A.
B.
cC.

Discussion Topics. abst_action, mystery, scary
Film: Solving Verbal Problems in Math

Teacher suggested practice: dlstributive property,
repeating decimals

Statistic of the week: Senator's ages

Joke of the week i

Puzzle of the week: handcuffs*

Format samples*

Student suggested practice

Assignment: bring in a (science) joke

*can be out of class



¢ .

'Jfl'a”
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VI.

‘MEON

Foﬁrth Meeting . ’

‘A.

B.

Discussion topics: mathematics symbols

Film: -Classical Antics in Math.

Teacher suggested practice: graphing, Pythagorean
theorem, e o~

Statistic of the week: prices you pay T :
Joke,.of -the week o °
Puzzle ©f the week: equivalent fractions*

Format samples. , .

Student suggested practile ) S SN
Assignment: bring puzzles, games, eg., soma boss

Fifth Meeting

——

Discussion’topics: test-taking, grades

"Film: Gafes, Puzzles and Logic - ﬂ

Teacher suggested practice: probability, Hanoi tower
Statistic of the week: .
Joke of the week

F. Puzzle of the week: counterfeit coins*

G. Format samples*

H. Student suggested practice

I. Assignment: Evaluations; "bring in" discussion® topic
Sixth Meeting ' o .

A. Discussion topic:

B.

Student suggested practice @ - .
Statistic of the week: see librar
Joke of the week

. Puzzle of the week: aptitude test
. Assignment: hand in evaluation; retake Math Attitude

Scale

~

*can be out of class
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APPENDIX .IV

Raw Data

I‘\g . Pretest Posttest

Participant Age Diff
1 36 1%% 33 39 6
2 49 107 8 15 7
3 28 126 46 48 2
4 55 99 56 56 0
5 26 112 32 - 4
6 55 110 64 66 2

7 39 111 25 31 Qkén}

8 35 122 . 45 49 &
9 41 109 25 31 6
10 ‘41 129 20 29 9
11 44 117 - 19 18 -1
12 23 132 23 27 4
13 47 126 6 21 15
14 58 92 0 5 5
15 44 91 5 5 0
16 18 127 15 18 3
"17 42 107 28 45 17

35
/

42
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