. DOCUMENT RESUME

ED 318 607 SE 051 353
AUTHOR Perney, Jan; Ravid, Ruth
TITLE The Relationship between Attitudes toward Statistics,

Math Self-Concept, Tesi Anxiety and Graduate
Students' Achievement in an Introductory Statistics

Course.
PUB DATE 90
NOTE 21p.; Paper presented at the Annual Meeting of the

American Educational Research Association (Boston,
MA, April 16-20, 1990).

PUB TYPE Reports - Research/Technical (143)
EDRS PRICE MF01/PCO1l Plus Postage.
DESCRIPTORS *Academic Achievement; *College Mathematics; Course

Selection (Students); Higher Education; Mathematics
Anxiety; Mathematics Education; =»Self Concept;
xStatistics; *Student Attitudes; *Test Anxiety

ABSTRACT

Statistics courses are often viewed by many college
students as impediments to the attainment of a desired degree. It is
not uncommon for students to delay taking required statistics courses
until just before graduation. Often part of the reason for this is a
transferral of a basic anxiety about mathematics to statistics. The
objectives of this study were to examine the relationship between
student attitudes, self-concept, mathematics background, and academic
performance in a statistics course. The sample used in this study was
68 students in a masters degree program in a school of education; 93
percent of the students were female. Methcds, instruments used, and
procedures are discussed. Results indicated that course performance
was not related to attitudes toward statistics, mathematics
self-concept mathematics background or attitudes toward tests. Most
of the students attributed their success in the course to their
instructor. (CW)

IR R R R R R R R EE R R R R R R R R R RS R RS R R EEEEEE SR REE NI N EEERSEE RS RSN

* Reproductions supplied by EDKS are the best that can be made
* from the original document.

*

L3

KERARKRARARARAKRRKAARAKAAAKR AR AR RARARRAARNARARARRARRRNRR AR RRARRRRRRRRRRRRRRRRAARK



Attitudes Toward Statistics
1

L'y

The Relationship Between Attitudes Toward

ED318607

Statistics, Math Self-Concept, Test Anxiety and
Graduate Students' Achievement in an

Introductory Statistics Course

by
Jan Perney

Ruth Ravid

National College of Education

U.8. DEPARTMENT OF EDUCATION

Otfice,of Educatianal Reseatch and Improvement "PERMISSION TO REPRODUCE IHIS
EDYCATIONAL RE R
CEN%CE)g(CES INFORMATION

ce MATERIAL HAS BEEN GRANTED BY
C) -

This document has besn reptoduced as
™ 18 50 o1 o

O Minor changes have been made t
d 0 im
reproduction quality prove

& Paints of view or opinions siated in this docu-

ment do not necessarily rapresent offi
CERI position of policy y tép I officia!

TO THE EDUCATIONAL RESOURGCES
INFORMATION GENTER (ERIC).”



Att1tudesTowardStat1st1cs
2

The Relationship Between Attitude Toward
Statistics, Math Self-Concept, Test Anxiety and
Graduate Students! Achievement in an

Introductory Statistics Coursec

Statistics courses are viewed by most college

students as an obstacle standing in the way of

.atta1n1ng their desired degree. It is not uncommon to

see students who delay taking the statistics courses
until just before graduation (Roberts & Bilderbach,
1980). Few are the students who 1ook forward to the
research and statistics course sequence. This
description applies equally to undergraduate and to
graduate students. College professors who teach the
research and statistics course are all too famflijar
with the high level of anxfety exhibited by the
students on the first day of the term. As their
tnstructors, we want our students to know research and
statistics and to appreciate their usefulness 1in their
professional and everyday lives,

Statistics courses arse vViewed by nost students as
high Tevel math courses. Thus, the math anxiaty
evidenced by many students is transferred to the

statistics course. Tho nath background, in turn,
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relates to the students! attitude toward statistics
(Harvey, Plake & Wise, 1985; Roberts & Saxe, 1982).

Student anxiety was also stucdied in relatfon to
performance in a statistics course (Harvey et al..,
1985). The measures used were the State-Trait Anxfeuy
Inventory, developed by Spielberger and his colleagues
(Sptelberger, 1980), and the Mathematics Anxiety Rating
Scale-Revised (MARS~R) (Plake & Parker, 1982). Harvey
et al. found that anxfity is negatively related tuo
achtfevement, brt the nature of the relatfonship is
unclear.

The stidents' gender and class level
(undergraduate vs. graduate) and thefr relationship
with attitudes toward statistics, statistics
achievement &nd math anxiety have also been
fivestigated. Harvey et al. did not find a significan:
Jifference between male and female students, or between
underyraduate and graduate students; however, Raiszadeh
and Ahmadi (1987) found that female students achievead
higher grades in introductory statistics course. when
compared to male students.

This present study was undertaken in an attempt to
further investigate some of the conflicting results

obtained in previous studfes.
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Qbjectives of the Study

The major objective was to determine the
relatfonship between academic performance in a
statistics course and the students' attitude toward
statistics, math self-concept and attitudes toward
tests.

A secondary objectfve was to determine what
relatifonships exist between students' .ttitudes toward
statistics, math solf-concept ind attitudes toward
tests.

A third objective was to fnvestigate the
relatfonship between students' mathematics background
and attitude toward statfstics, math self-concept and
attitude toward tests.

Hypotheses

1. Course achievement in statistics will be
positively correlated with students' attitudes toward
statistfcs, math self-concept and attftudes toward
tests.

2., There will be a significant positive
relationship between attitudes toward statfstics, math
sel f-concept and attiftudes toward tests.

3. Students with a more extensive math background
(1.e. those who'had previously taken higher level math

courses) will have a more positive attftude toward

(o1
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statistics, higher math self-concept and a more
posftive attitude toward tests than students with a
less extensive mat" background.

4. Students with a less extensive math background
will experience more positive change in attftude toward
statistics and math self-concept than students with a
more extensive math background.

5. As a result of taking the course, students
will percefve themselves as having a more positive
attitude toward statfstics.

Method
Sample

The sample for this study consisted of 68 students
fn a master's degree program in a School of Education
at a private college Tocated in a suburb of a large
¢ity in the midwest. Sever percent of the students
were male, and 93% were female. Students ranged in age
from 22 to 50 with a mean of 34 years a.d standard
deviation of 8 years. The students were majors in 10
different departments, with students in Reading and
Language, Elementary Education and Early Chfldhood
accounting for approximately two-thirds of the students
tn the sample. Approximately 40% of the sample were
not employed 1n'teach1ng at thoe time of the study,

while the remainder was teaching from prekindergarten
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through post high school 1level.

S1ightly over half of the sample had completed
efther general math, algebra or geometry as their
highest lTevel math course, while slightly less than
half of the sample had taken efther trigonometry or
calculus as their highest 1evel math course.
Approximately three-fourths of the students in the
sample had completed their last math course in high
school or as a freshman or sophomore in college from 1

to 30 years ago.
Instruments
Attitudes Toward Statistics (ATS). This

fnstrument was developed by Wise (1985) to measure
change fn attitudes of students in introductory
statfst1cs courses. The ATS has 29 items, divided fnto
two subscales, measuring attitudes toward the
statistics course (9 {tems) and toward the general
field of statistics (20 items). Responses are scored
on a 5-point Likert scale. Scores on the Course
subscale range from 9 to 45; whereas scores on the
Field subscale range from 20 to 100. Thus, the scores
on the total ATS range from 29 to l45. Wise reports
the relfability to be .9C and .92 for the two scales,

respectively.
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Mathematics Self-Concept Scale (MSC). Developed
by Gourgey (1984), the scale includes 27 {ftems which

reflect attitudes toward one's mathematfcal ability.
The responses are scored on a 5-point Likert scalse.
Thus scores on this scale range from 27 to 135.
Gourgey reports the relfabilfty as .96.

Test Atti{tude Inventory (TAI), also called the
Tect Anxiety Inventory. This inventory for adults.

grades 10 and above, was developed by Spielberger. The
TAI has 20 items, scored on a 4-pofnt Likert scale. In
this study the scoring of items 2 through 20 was
reversed. Thus, a higher score on this measure
fndicates a mure nositive attitude towards tests (lower
test anxiety); whereas, a lower score indicates a more
negative attitude toward tests (higher test anxiety).
It is reported by Conetta and Tryon (cited in DeVito,
1984) to be the best insirument to assess attitudes
towards tests. Various studies have established the
fnternal consistency relfabilit; to be from .92 to .96
(Spielberger, 197", p. 5).

Follow-up Questionnaire. The open-ended ftems on
the researcher-consi ucted questionnaire asked students
to indfcate in what way, if any., thefr attitude toward 3
statistics chanéed and {f they thought the informatioun i

they learned in the course would be useful to them. A
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third item on the questionnaire asked for additional
comments. The questionnaire ftems were used to assess
changes fn the students' perceptions,

Procedures

During the Winter, 1989 term, the two researchers
who are experienced instructors each taught two
sections each of a quantitative research course that fis
required as part of the master's of education degree
program. The three attitudinal measures (the ATS, MSC
and TAI) were administered as pretests and posttests.
As a measure of course achievement, the combined scores
on the midterm and final exam expresséd as a percent
correct was calculated for each student. About one
month after the study had been completed, the follow-up
questionnaire was mafiled out to a random sample of 24
of the 68 students who participated in the study.
Twenty-one students (88%) returned the questionnafre.

Results

Reliability. The pre~- and posttest reliability
coefficients for the ATS, MSC and TAI ranged from r =

.85 tor = .98 with a median of p = .93. (Sce Table
1.)

Relationship between course achievement and ATS,
MSC and TAI. The correlatfion between course

achievement and pre and posttest ATS Field, Course and
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Total scores ranged from r = -,04 to r = ~-.36. (See
Table 2.) This finding indicated there was a somewhat
negative relatfonship between attitude toward
statistics and course performance.

The correlations between course performance and
MSC pre- and posttest scores were r = -,20 and r =
%08, respectively. Simflarily the corielations between
course performance and TAI pre- and posttest scores
were r = .03 and r = .29, A1l the correlations were
fairly low.

Intercorrelations. Table 3 contains the
fntercorrelaticas of pre- and posttest scores of the
ATS, MSC and TAI. The ATS Total correlated moderately
(= .39 to r = .54) with the MSC. This relatfonship
was due mostly to the substantial correlation between
ATS Course and MSC (r = .55 to r = .74), Although the
TAI had the lowest overall correlatfon with the other
two measures, there were moderate positive correlations
between the TAI and the MSC (r = .37 to r = ,55),

Relationship between student's mathematics
backgrouynd and students' attitudes toward statistics
and math self-concept. Students with more extensive
math background (upper level) had higher pretest and
posttest scores on all three attitude measures than

students with less extensive math background (lower

10
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level). (See Table 4.) With the exception of the ATS
Field pretest, the differences between the two grouns
were significant, as hypothesized.

Upon examining the change in students' attitudes
toward statfstfcs an math self-concept, 1t was found
there were no statistically sfgnificant differences
between students with a more extensive versus a less
extensive math background. (See Table 5.) However, it
can be seen by the mean gain scores found in Table 5
that studerts in both griups experienced s1gq1f1cant
tncrease in _hefr attitude toward statistics and math
self-concept. A modest gain in attftude toward tests
was shown by the students who had taken lower Jevel
math courses; there was a slight decrease fn the mean
gafin score,.

Follow-up Qustionnaire. Nineteen of the 21
respondents (90%) falt that they were better consumers
of research and statistics as a result of being
enrvlled in the course. Fourteen of the 21 respondents
(66%) indicated 1t was the teacher who made thetir
experience in the course a positive one, while 18 of
the 2. respondents (86%) said that the course either
refnforced or fmproved their confidence in dealing with

statistics and mathematics.

11
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Discussion

Data in this study were collected using three
attitudinal measures and one questfonnaire. The
relfabflity levels of all three measures were reported
as quite high by their developers (r = .90 to r = .96).
This study confirmed the high relfability levels.

The study was designed to test five hypotheses.
Three of the five were confirmed, while two were not
supported by the findings. |

Based on the present study's findings, course
performance was not related to attitudes toward
statistics, math self-corncept or attitude toward test.
With the exception of the Test Attitude Inventory
(TAI), the correlatfon of course achievement with the
posttest scores was much lower than the correlation
with the pretest score. The reasons for the negligibie
to low negative correlations obtained are not clear and
require follow-up studies to further probe the
question.,

Mogl fntercorrelations of the Attitudes Toward
Statistics (ATS) scales the Math Self-Concept (MSC)
scale, and the Test Attitude Inventory (TAI) were
statistically significant and fafrly high. The lowest
correlations were with the TAI which seems to be most

resfstant to change and the 1sast affected by a



Attitudes Toward Statistics
12
posftive experience in a statistics course.

As hypothesized, students with more extensive
background scored hfigher on the ATS, MSC and TAI
pretests and posttests. These findings are deccriptive
and may not be interpreted as causal. That s, it may
not be concluded that the more extensive math
background caused more positive attitudes.

The fourth hypothesis was not supported by the
data. Although 1t was predicted that students with a
less extensive math background would experfence more
positive change in attitude toward statistics and
toward math self-concept than students with a more
extensive math background, both groups experienced a
stgnificant gain in attitudes on the ATS and the MSC.
Attitudes toward tests rematned qu1t§ stable for both
groups.

As hypothesized, al1 students improved their
attitudes toward statistics. This finding confirms
results from earlier studies done by Roberts and Saxe
(1982) and by Wise (1985). Relatively more gafin was
shown ‘toward the ATS Course subscale, which
substantiates the finding reported by Wise (1985).

The data gathered from the follow-up questionnaire
further supportéd the findings from the instruments
regarding the improvement of the students attitudes

1
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toward statistics and m»th self-concept. Students
fndicated that at the end o7 the course they were
better consumers of research and statistics and that
the course efther reinforced or improved thefir
confidence in de~1ing with statistics and mathematics.
Additionally, about *wo-third of the respondents
credited their teachers with making the course a
positive experience.
Implications

1, Instructors who teach introductory statistics
courses should keep in mind that attitude toward
statistics and math self-concept are positively related
to each other,

2, Instructors should also keep 1n mind that
students who enter introductory statistics courses with
a more extensive math background are more 1ikely to
have a more positive attitude toward statistics, a
higher math self-concept and 1ess test anxiety and
perform better on statistics tests.

3. The students' attitudes toward statistics can
be improved, given that they perceive the course as a
positive experience. A by~product of the improvement
in students' attitudes toward statistics was an
fmprovement in the students mathematical self-concept.
Thus, instructors in statistics courses should focus
not only on the course content, but also on providing a

nurturing, supportive learning environment,

14
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Table 1
Coefficient Alpha Reliabilities of the Attitude Toward Statistics
(ATS) and Math Self-Concept (MSC) Scales, and Test Attitude

Inventory (TAI)
Measure Number Pretest Posttest
of Items (n = 59) (n = 61)
ATS Field 20 .94 .91
ATS Course 9 .93 .85
ATS Total 29 .95 .92
MSC z7 .98 .97
TAI 20 .96 .93

17
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Joward Statistics (ATS) and Math Self-Concept (MSC)
Scales., and Test Attitude Inventory (TAI) (N = 51)

Measure Course
Achievement

ATS
Field Pre -.22
Post -.14
Course Pre -,36%
Post -.04
Total Pre -.31
Post -,11
MSC Pre -.20
Post -.08
TAI Pre .03
Pest .29
¥p <,01

18
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Table 3
Intercorrelations Between the Attitude Toward Statistics (ATS) and
Mathematics Self-Concept (MSC) and Test Attitude Inventory (TAI) (N = 52)
Measures ATS Field ATS Course  AIS Total = ___MSC TAI
Pre Post Pre Post Pre Post Pre Post Pre Post
ATS
Field Pre - H9%%  60%¥X 37 % 94%% 63 %X .31 .28 .23 .15
Post - LA9%%  plXX 67X .95 % .24 .33% 12 .09
Course Pre - OT7%X B4k X 5] ¥x JT4%% 65%%  46%x 2]
Post - 54%% B3 xx L55%%  68%% 43 %¥% 3%
Total Pre - H9%% 54%x% 47%% 35 % .19
Post - .39%% 50xx* 26 .20%
MSC Pre - B7%x% 55%x 37 x
Post - - LA6%%  30%
TAI Pre .83 xx
Post -

kp <.01  ¥¥*p <,001

13
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Table 4
Comparison of Pretest and Posttest Scores on the Attitude Toward Statistics (ATS).
and Mathematics Self-Concept (MSC) Scales and Test Attifude Inventory (TAI) for
»_(Lower Level) vs, More Extensive (Upper Level) Math
Background
Measure Lower Level Upper Level
n Mean sD n Mean SD t
ATS Field Pre 28 67.86 8.44 23 71.26 14,08 -1.02
Post 28 77.00 7.49 23 82.52 7.50 -2.62%%
ATS Course Pre 31 19.77 6.99 24 25.75 8.55 -2,78%%
Post 31 29.06 4,21 24 33.38 5.18 ~3.31%x
ATS Total Pre 24 88.04 12.97 22 97 .86 20.42 -1.93
Post 24 105.38 8.88 22 116.77 11.32 =3, 7T7%%x
MSC Pre 30 78.06 22.50 22 98,95 16.06 ~3.91%%x
Post 30 87.10 18.27 22 105.09 15.82 -3.79%%¥
TAI Pre 32 60.75 11.93 25 68.76 8.36 ~2,98%%
Post 32 63.71 10.24 25 68.44 8.92 -1.86

*p <.05 *xp <,01 ¥x%p <,001

L
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Table 5
Comparison cf Gain Scores on the Attitude Toward Statistics (ATS), and Mathematics
Self-Concept (MSC) Scales and Test Attitude In: Al) tudepts with Less
Extensive vs. More Extensive Math Background
Measure Lower Level Upper Level

n Mean Gain SD n Mean Gain SD t
ATS Field 28 9,14%% 6.48 23 11.26%% 10,22 -0.86
ATS Course 31 9,29%% 5.82 24 7.63%% 6.22 1.01
ATS Total 24 17 .,33%% 10.14 22 18.90%% 15,13 -0.41
MSC 30 9.,03%% 11.44 22 6.14%% 8.37 1.05
TAI 32 2.96% 6.62 25 ~0.32 6.39 1.90

¥p <.01 for gain scores within each level

¥ p <,001 for gain scores within each level




