Myrna A. Whigham

GENDER-RELATED DIFFERENCES
IN ENGINEERING STUDENTS

Thefollowing study compared academic achievement traitsof men and women to determine
why women ar e underrepresented i n certain curricula, especially engineering. Math-related
attitude and anxiety factorswereexamined via a questionnaire, and a number of ACT test
scores wer e studied. The results may surprise some readers and should be of interest to all
advisors working with science and/or engineering students, especially women students.

INTRODUCTION AND REVIEW OF THE LITERATURE

Women who choose engineering may be a unique group in that they have chosen a field in
which they are underrepresented. However, little research datathat is specific to engineer-
ing isavailable to confirm this. In an effort to explain why women are underrepresented in
certain curricula, many variables have been examined. For example, it has been suggested
that since math and physical sciences are an important and essential part of any engineering
curriculum, attitude and anxiety factors toward these fields may result in underrepresenta-
tion of women in engineering. Empirical studiesinvolvingthese variables provide conflicting
results, with some authors reporting gender differences (Bleyer, 1980) and others reporting
none{Warman, 1981). Thus, it isunclear whether anxiety and attitudefactorsrelated to math
are more prevalent among women than men (Dreger and Aiken, 1957). No data are available
to evaluate differences between women and men engineering students.

Whether or not women haveskill deficitsin math and science iscontradictory in reported
findings. Somereport that skill levelsd malesand females werethe same until puberty (Hilton
and Berglund, 1974; Fennema and Carpenter, 1981), after which females did not compete
aswell. Maesreportedly elected to take more math courses in high school (Pedro, Wolleat,
Fennema, and Becker, 1981, Iker, 1980). Even when the number of math coursestaken was
controlled, there werestill differences in ability reported by some (Fennemaand Carpenter,
1981) and none by others (Stones, Beckmann, and Stephens, 1982). Thus, the literature did
not support or refute the societal expectation that males are superior in mathematics
achievement.

Research specific to engineering conducted at Purdue and Cornell indicated that women
appear to be more academically quaified than men (Jagacinski and Lebold, 1981; Ott, 1976).
More research specific to gender-related differences in engineering is needed.

Another variable that may explain the underrepresentation of women in engineering is
theinfluence o teachers, advisors, counselors, and parents. Theseindividual shave been shown
to beinfluential in thisnontraditional choice. Teachers have been cited as an important fat-
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tor in women students pursuing and achieving success in math (Becker, 1981; Aiken, 1970;
Ernest, 1976; Dutton, 1965; House, 1975), and subsequently being ableto pursue careerssimilar
to engineering. Also, parentsare an important variable in why women choose engineering
(Lebold, Linden, Jagacinski, and Shell, 1981; David, 1971; Ott, 1978a). Thus, one might infer
that teachers and parents who do not offer a positive influence may be responsiblefor a por-
tion o the underrepresentation.

PURPOSE OF THE STUDY

The purpose o this study was to answer the following three questions:

What are the academic achievement traits of female engineering students?

B How do these traits compare to those of male students?
What aretheattitude and anxiety factorstoward math of female engineering students
compared to male engineering students?

SUBJECTS

Datafrom two groupsof subjects were used to addressthe questionslisted above. Both groups
were used to examine achievement, whereas, only thelatter group was used to study attitude
and anxiety factors toward math. The first group o subjects was comprised of 144 women
and 150 men who were first semester engineering freshmen at lowa State University during
thefall semester of 1981. Thisrepresentsall women engineering studentsand a random sample
o 150 men from a population of 971 male engineering students.

The subjects used for achievement information as well asinformation relating to attitude
and anxiety factors were 437 new students in engineering who were enrolled in two o the
fivesections of the Freshman Orientation classinfall of 1983(n = 382 malesand 50 females).
For the most part, thisgroup wascomprised o first-time freshmen but some transfer students
were enrolled. Transfer students were used in the study if they were still taking freshman
level mathematics courses.

PROCEDURE

In order to address the question concerning academic achievement, the following variables
were selected for analysis: sex, high school rank, ACT-English, ACT-Math, ACT-Socid Studies,
ACT-Natural Science, ACT-Compositescore, math and science courses taken, math placement
scores, and gradesin various math courses. A questionnaire wasdevel oped to measure anxie-
ty and attitudes toward math. Thiswas donein order to determine how attitude and anxiety
relate to the academic achievement factors mentioned above. In addition, questions asking
for someof the academic achievement information that had been obtained with the 1981 group
were asoincluded on thisquestionnaire. Thisalso provided an opportunity to assessthe stabil-
ity of the 1981 data.

INSTRUMENTS

A questionnaire (see Appendix—Math Questionnaire) was devel oped to addressthe questions
to be answered. Thefirst section of the questionnaire was academic achievement data. The
academic achievement data were used to ascertain if these academic traits were related to
attitude and anxiety factors.

In the section on academic achievement, students were asked to provide math placement
test scores received on two o five math placement tests (based on extent of high school
background) taken during summer orientation. The five tests were three algebratests (AA,
AB, AC) o increasing difficulty levels, trigonometry, and calculus.
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Students were also asked to report Math ACT and Composite ACT scores, high school rank,
math course currently enrolled in, and accurate placement in math course (students may elect
not to follow advisor's recommendation). At the end of the semester when grades were
available, grade received wasadded to the dataand other academic information wasverified
from available student records.

Math (beginningalgebra, intermediate algebra, advanced algebra, trigonometry, calculus),
science (biology, chemistry, physics), and computer science classestaken in high school were
also requested. Thisinformation wasself-reported and not verified by existingstudent records.

In addition to the descriptive data, part two o the questionnairewasdesigned to measure
attitude and anxiety factors primarily toward math. The attitude factors measured were con-
fidence (A'ITTCONF), usefulnessdf math (A'ITUSE), attitude o mother (ATTMOTH), attitude
o father (ATTFATH), effectance motivation (A'ITEFFM), attitude of teachers (ATTTEAC),
attitude o math asa male domain (ATTDOM), and attitude toward success (A'ITSUCC). The
anxiety factors were all grouped under one category (ANXIETY). The items comprising each
factor are shown on the sample questionnaire(see Appendix—MathQuestionnaire). The ques-
tionnaire used was formulated by combining ideas gained from reviewing the Fennema-
Sherman Mathematics Attitude Scale (Fennemaand Sherman, 1976), Dutton's Attitude Scale
(Dutton, 1954), and MARS Math Anxiety Rating Scale (Richardson & Suinn, 1972), and the
anxiety scale used by Betz (1978) of Ohio State University. In order to address the issue o
content validity, the items were reviewed for reasonableness and accuracy by a panel of
faculty.

DATA ANALYSIS

The SPSSX, Statistical Packagefor the Socia Sciences, was used to analyzethe data. The SPSSX
Reliability program (Cronbach's coefficient alpha) was used to calculate the reliability of the
factors measuring attitude and anxiety. When afactor has high reliability, it isassumed that
al of the statements in the questionnaire relating to that factor are measuring the same
characteristic. Frequencies were calculated for each variable. The t-tests for statistical
significance were calculated for each variable (academic achievement data and anxiety and
attitude factors) for males vs. females.

RESULTS
Academic Achievement of Students

Made and femal e engineering students in two separate data sets were compared in terms o
high school rank, number of math courses taken in high school, number o science courses
taken in high school, ACT scores, grade in first college math course, and cumulative grade
points. High school rank (percentile) for the women engineering students was significantly
higher than therank d the malestudentsfor both setsdf data. The mean rank for malestudents
entering fall o 1981 was 18.15 and the mean rank for women was 11.05, t (281) = 5.11,
p < .000. For fall o 1983, the means were 17.88 and 7.76, respectively, t (105) = 8.05,
p = ,000.

In terms of ACT, comparisons were made for two data sets. One included a breakdown
of all ACT scores(fall 1981 data), whilethe other (fall 1983 data) included only the math and
composite ACT score (see Table 1). In neither data set did men and women differ on com-
posite score (1981: t (263) = 1.67; 1983: t (64) = 1.11) or on the Math subtest (1981.:
t(249) = 1.71; 1983: t (367) = .25). However, the men and women represented inthe 1981 data
set did differ on Social Studies, t (263) = 2.21, p = 0.28, and English, £t (262) = 5.54,p = .000.
No difference was noted in the subtest score for Natural Science, t (263) = .39.
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TABLE 1. Comparisonsof ACT Scores for Men and Women
Engineering Students (1981 and 1983 data sets)

Variable Statistic "Men Women
ACT Composite Mean 26.10 2050
(1981 Data) Std. Dev. 3.78 4.06
n 135, 130,
ACT Composite Mean 25.43 26.
(1983 Data) Std. Dev. 3.06 206
n 226 4.
Math ACT Mean 2766 26 .56
(1981 Data) Std. Dev. 4.27 B.14
n 1356, 125,
Math ACT Mean 27.66 2745
(1983 Data) Std. Dev. 4,47 3.86
n 325, 44,
Social Studies ACT Mean 23. 16 24.75"
(1981 Data) Std. Dev. f. 677
n 135. 143
English ACT Mean 20.80 peh i
(1981 Data) Std. Dev. 4.14 hoEG
n 135, 1243,
Natural Science ACT Mean 28.21 2R,
(1981 Data) Std. Dev. .64 i.
n 135. 1340,
*p< 0l
*p < 06

Thus, whilethe compositescoresindicated no differences, individual scoresindicated that
women appeared to fit the societal expectation of performing better in Social Studies and
English than the males. Even though high school ranks were higher for the women on both
of these samples, thisdifferencein ability levelswasnot reflected in higher ACT math or com-
positescores. This particular performance measure (ACT) indicated the men and women were
generally at the same achievement level on entering the engineering college.

The number of math and science courses taken in high school was obtained from the
studentsentering fall 1983. Students were asked to check coursesthey had taken from alist
of available math and science classes (see Appendix—Math Questionnaire). The women
had taken morescience classesM = 3.38) thanthemen M = 3.12), £ (75) = 2.37,p < .021.
The women also had taken more math classes(M = 5.16) than the men (M = 4.76), t (77) = 3.14,
p = .002. However, when analyzing performance measures at the college level, no signif-
icant differences were observed. MenM = 2.06) and women M = 2.25) were not significantly
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differentin gradeintheir first college math course as measured on the traditional four-point
grading scale, t (407) = 1.03. Cumulative grade point average after four semesters also in-
dicated nosignificant differencesfor themen(M = 2.63) and womenM = 2.56), t (217) = .97.
The fact that women had more math and science courses in high school appeared to have
no relationship to certain performance measures at the college level.

Another performance measure available on entering studentswasthe scoreson the math
placement tests (see Table 2). Students take two of five exams based on high school math
courses completed. Thefive examsinclude 20 problemsand are of increasing difficulty levels
asfollows: Algebra A, Algebra B, Algebra C, Trigonometry, and Calculus. No significant dif-
ferences were noted between the men and women on any of the five tests given (AA:
L{1l] = .77, AB: 1 (115) = 1.03, AC: £ (236)) = .36, TRIG. t (175) = .57, CA: t (44) = .26).
Thus, the men and women were performing at the same level on these exams even though
other measuresaf high school background such ashigh school rank and number of math courses
completed in high school indicated that the high school preparation of the women exceeded
that of the men.

TABLE 2. Comparison of Average Scoresof Men and Women
on Math Placement Test Scores.
(Total number items = 20)

Variable Statistic Men Women
Algebra A Mean B.44 7.0
Std. Dev. f.41 4,90
n 0. 4.
AlgebraB Mean 11.38 12.07
Std. Dev. 4.74 J.61
n i, o4,
Algebra C Mean B.03 8.21
Std. Dev. J. 86 J.67
n 123. 115.
Trigonometry Mean H.30 8.61
Std. Dev. q.44 3.78
n BE, BA,
Calculus Mean bW 0 G5
Std. Dev. 5.26 3.91

n 20. 26,
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Attitude and Anxiety Factors

In addition to achievement data, thisexperiment was designed to measure attitude and anx-
iety factors towards math. Students participating in this study were asked to respond to a
set of statements relating to math confidenceand anxiety, using afive-pointscale(5 = strongly
agree, 4 = agree, 3 = uncertain/undecided, 2 = disagree, 1 = strongly disagree). Somed the
itemswere phrased negatively (see Appendix—Math Questionnaire) but these itemswerere-
coded to agree with the others.

Attitudetoward math wasaddressed by makingstatementsregarding attitudein eight dif-
ferent areas: confidencein one's ability to perform in math (ATI'CONF), encouragement and
confidencein the student by the father (ATTFATH), the attitude of the student toward suc-
cessin math (ATTSUCC), the encouragement and opinion o thestudent'steachers(ATTTEAC),
the attitude of the students toward math as a male dominant area (ATTMDOM), the per-
ceived usefulnessof math (ATTUSE), and the motivation of the student towork on math prob-
lems(ATTEFFM). In each of theeight areas, several statementswere made. Thesestatements
were then grouped for analysis purposes. Cronbach's al pha coefficient was utilized to estimate
the reliability of each cluster of statements. The reliabilities were found to be .70, .75, .79,
41, .60, .75, .51, and .64 respectively for the eight areas. Since the attitude toward success
cluster was not reliable, analyses were performed on individual items.

As can be seen on Table 3, all of the average attitude responses were at or above 3.65.
Both meansd theresponsesto theanxiety statementswere above 3.5. Based on these positive
responses, it appearsthat the studentsgenerally possessed positiveattitudesand perhapssome
anxiety regarding math.

Significant differences were found for three of the eight clusters measuring attitude. At-
titude toward success indicated a more positive response by the women, & (391) = 3.33,
p = .001. A breakdown of theattitude toward successitemswas madedue to thelow reliability
of theitems when clustered (see Table 4). Variablesincluded the following: 1. happy to be
regarded as an excellent math student, & (428) = 1.53, 2. being regarded as smart would be
great, t (68) = .68, 3. would think | was some kind of a grind if | got A's, t (401) = 2.74
(recoded), 4. would like melessif | were really agood math student, t (83) = 3.89 (recoded).
On theitemsthat showed significant differences(3and 4), thewomen believed morestrongly
than themen that getting A's would not make peoplethink of them asgrindsand that people
would not think less of them if they were good students.

The attitude of the teachersas perceived by the studentswasaso significantly different
for men and women, t (397) = 2.57, p =< .010. Women felt they were encouraged by their
teachers morethan werethe males. Thethird area, theattitude of the studentstoward math as
amaledominant area, also reveal ed a significant difference, t (408) = 5.99,p < .000. Although
neither male nor femal e students agreed with statements representing math as a male dom-
inant field, females were more strong in their disagreement than were the males. Attitude
toward success, attitude of teachers, and attitude o students toward math as a male dom-
inant field werethethreeattitude areasthat indicated highly significant differenceswith the
more positive response being given by the women in each of the three areas as indicated in
Table 3.

Onfiveof theeight attitude factors measured, no significant differences were found for
malesand females. Both the malesand femalesindicated ahigh level of encouragement from
their mother, t (401) = .73, and father, 1 (399) = .81. Confidence levels, 1 (411) = .72 and
attitude about the usefulnessaof math, t (410) = 1.78 were aso high for both groups. Effec-
tance motivation to view a math problem as a challenge and to enjoy working on a problem
until a solution was reached. There was no difference between the sexes on this variable,
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TABLE 3. Average Scoresfor Men and Women on Attitude

and Anxiety TowardsMath Item Clusters

Variable* Statistic Men Women
Confidence Mean 4.10 4.0
Std. Dev. i i
n A64, 4f,
Attitude o Mean 4.08 4.10
Mother Std. Dev 6] Gd
n 364, a8,
Attitude of Mean 4.1 d4.18
Father Std. Dev N ili] 61
n = [T 45,
Attitude toward Mean 417 443"
Success Std. Dev a1 1
n Sa4. A5,
Attitude of Mean 387 g (e
Teacher Std. Dev 56 it
n A5, =L
Mde Dominant Mean 4.12 4. Tawa
Fied Std. Dev ik 418
n S04, 44,
Usefulness Mean 4.4%9 4.61
Std. Dev AT A0
n 3635, 449,
Effectance Mean 365 3,70
Motivation Std. Dev Ni15) it
n 368, 40,
Anxiety Mean 3.62 3.68
Std. Dev G 62
n 357, 48,

¥ Variables Described in Appendix on Math Questionnaire.

**p < 0L
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TABLE 4. Average Scoresfor Men and Women on
Attitude Toward Success Variables

Variable® Statistic Men Women
Mean 442 4.58
Std. Dev. ) 64

n &80, ik,
2 Mean 4.21] 4.30
Std. Dev. i) .83

n arT. 5.
as" Mean 3.64 4.10
Std. Dev. 1.10 1.3

n dod. 45
4** Mean 4.37 4.71
Std. Dev. B2 5

n I52. 44,

 variablesinclude thefollowing: 1. It would make mehappy to he recognized asan excellent student in mathematics.
2. Being regarded assmart in math would be a great thing. 3. People would think | was some kind of a grind if
| got A'sin math. (recoded) 4. It would make people like me lessif | were areally good math student. (recoded)
See Math Questionnaire in Appendix.

**p < .01,

1 (406) = .50. Many attitude factors were similar when comparing males to thisselect group
o women who have chosen engineering.

Anxiety was measured by aseriesdf eight statements (see Appendix—MathQuestionnaire).
These statements referred to feelings of anxiety the students possess regarding taking major
math tests, taking smaller math quizzes, askingquestionsin class, doing homework, and walking
into a college math classfor the first time. These statements were grouped for analysis pur-
posesand indicated a reliability coefficient of .78 using Cronbach's alphareliability coefficient.

As predicted, anxiety factors showed no differences by sex, t (404) .42, but the average
scorefor thisfactor was noticeably lower than any of the attitude factorsmeasured (see Table
3). These statementshad an average scorejust beyond the uncertain/undecided rangefor both
sexes. While frequency distributions indicated a spread of scores over the possible range of
onetofive, asmall percentage (5.4) were definitely anxious (mean scoresof 2.5 or less) and
approximately half of thestudents (55.7%)reported not possessingfeelingsd anxiety (mean
scores of more than 3.5) when asked to express feelings toward math. However, 38.9% of
the averageanxiety scoreswereinthe uncertain/undecided range (2.51t0 3.50). Thus, anxie-
ty toward math may be a problem experienced by many students.

Some additional questions wereincluded to help clarify the high school experience. High
school background itemsmeasured characteristics of the high school experience regarding math
homework, courses, and teachers. Women showed a more positive responsetoward their high
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school experience with mean scores of 4.21 and 4.39 for the men and women, respectively,
t (405) = 1.98, p = .049. Statements regarding competency of high school math teachers,
having math homework in high school, and taking advanced math classesin high school, showed
that women in engineering may have experienced a more favorable high school experience
than the males.

CONCLUSIONS AND RECOMMENDATIONS

In all the dataanalyzed for academic achievement, the women either ranked higher or were
not statistically different. Academically, women were higher in high school rank, number of
math courses taken in high school, number of science courses taken in high school, English
ACT score, and Social Studies ACT score. There were no differences on performance measures
on entering collegeor during thefirst semester. Neither were there differenceson math place-
ment test scores, grades in thefirst college math class, and cumulative grade-point average.
While one might expect these performance measuresto be higher dueto the superior academic
achievement prior to entering college, this expectation was not realized. Perhaps, the transi-
tion from high school to college was more difficult for women in thisstudy. Thisappears to
mark a point at which their academic achievement is no longer superior to their male peers.
The transition point between high school and collegein the academic career of women may
be a time when special help is needed.

In regard to attitude toward math, somesignificant differences existed, with the women
indicatinga more positive attitude than the men. Women reported they were encouraged more
by their teachersand women also had a more positive attitude toward success than menin
the study. Thissupportsthe literature that indicates significant others have a very positive
influence on choosinga nontraditional career such asengineering (Becker, 1981; Aiken, 1970;
Ernest, 1976; Dutton, 1965; House, 1975; Casserly, 1980; Haven, 1972; Fox, 1977; Solano,
1977). Women engineering students also did not view math as a maledomain area. The role
of their high school teachers in instilling a positive attitude may be connected to this view-
point. The finding that males more than females view math as a male domain suggests that
subtle social pressures may exist at the college level that did not exist for these women at
the high school level. Women may start to doubt their choice for the first time when they
encounter maleswith these attitudesat the collegiatelevel. Moreover, the femaleswho were
subjected to thisattitude at the high school level may have decided against a math-oriented
curriculum whilein high school. Thus, for many women, the attitude that math isa male do-
main may be encountered for the first time in college. Women in engineering also showed
amore positive response to their high school experiencesin general. Thispositive high school
math experience may bethe reason these women were in engineering. High school experiences,
academic achievement, and attitude devel opment appear to be important factorsin selection
of a nontraditional field for this select group of women.

Anxiety factors appear to be similar for men and women in engineering and the average
scoresfor both groupswerejust beyond the uncertain/undecided range. Although the majori-
ty reported no anxiety toward math, many definitely considered themsel vesanxious or were
uncertain about their feelings. Thus anxiety may be an academic problem for them. Addi-
tional help may be needed for many students, male and female, to reduce anxiety feelings
toward math.
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Appendix—Math Questionnaire

PART 1 DESCRIPTIVE DATA

NAME S0C SEC# — AFON9183 — _ MALEQR FEMALE — WA TE QR NONWHITE
MATH ACT CGOMRCSTE ACT HIGH SSHOOL RANK . MATH COURSE OR COUREES QURRENTLY ENROLLED IN
GRADE RECAVED __ MATH PLACEMENT SCORE AA ____AB AC_____TRIG _ CALC —ACOURATE RACEMIENT
Indicate- whether you took the followingcourses in secondary school. Mak yes or no. Beginning adgebra

Intermediate Alggora — Geometry Trigonometry ___ Andytic Geometry __ Cdcoulus —__ Biology
Chemigry Physics COMPULEr SCIENCE e s

PART 2  READ THE FOLLOWING STATEMENTS. THERE ARE NO RIGHT CR WRONG ANSWERS. MARK EACH
STATEMENT AS FOLMWS:

Strongly Agree - Mark 5 Agree- 4  Uncertain/Undecided - 3  Disagree - 2 Strongly Disagree - |

1 am sure | could do advanced work in mathematics.
My mother thinks I'm the kind of person who could do well in mathematics.

ATTMOTH 2.

ATI'FATH 3. My father has strongly encouraged me to do well in mathematics.

ATTSUCC 4. 1t would make me happy to be recognized as an excellent student in mathematics.

ATTTEACH 5. My teachers have encouraged me to study more mathematics.

ATTMDOM 6. Females are as good as males in mathematics.

ATTUSE 7. I'll need mathematicsfor my future work.

ANXIETY 8

ATTEFFM 9. When a math problem arises that 1 can't immediately solve, | stick with it until | have the solution
ATTCONF 10. 1 can get good grades in mathematics.

ATI'MOTH 11. My mother has strongly encouraged me to do well in mathematics.

ATI'FATH 12. My father thinks 111 need mathematics for what 1 want to do after | graduate from high school.
ATI'SUCC 13. Being regarded as smart in mathematics would be a great thing.

ATTTEAC 14. Math teachers have made me feel | have the ability to go on in mathematics.

ATTMDOM  15. Studying mathematics is just as appropriate for women as for men.

ATTUSE 16. 1study mathemalics because | know how useful it is.

ANXIETY 17. 1 haven't usually worried about being able to solve math problems.

ATTEFFM 18. | am challenged by math problems | can't understand immediately.

ATI'CONF  19. I'm no good in math.

ATTMOTH 20. My mother thinks I'll need mathematics for what | want to do after | graduate from high school.
ATI'FATH 21. My father thinks I'm the kind of person who could do well in mathematics.

ATTSUCC 22. People would think | was some kind of a grind if | got A's in math.

ATTTEAC 23. My guidance counselor would encourage me to take all the math | can.

ATTDOM 24. | would have more faith in the answer for a math problem solved by a man than a woman.

. Math doesn't scare me at all.

ATTUSE 25. | see mathematics as a subject | will rarely use in my daily life as an adult.

ANXIETY 26. 1amost never have gotten shook up during a major math test.

A'ITEFFM 27. | would rather have someone give me the solution to a difficult math problem than to have to work it out
for myself.

ATTCONF 28. For some reason even though | study, math seems unusually hard for me.

AITMOTH  29. My mother wouldn't encourage me to plan a career which involves math.

ATTFATH 30. My father wouldn't encourage me to plan a career which involves math.

ATTSUCC 31. It would make people like me less if 1 were a really good math student.

ATTTEAC 32. | havefound it hard to win the respect of math teachers.

ATTMDOM  33. Girls who enjoy studying math are a bit peculiar.

ATI'USE 34. Intermsof my adult life it is not important for me to do well in mathematics in college.

ANXIETY 35. | usualy have been at ease during small weekly math quizzes.

ATTEFFM 36. | think mathematics is the most enjoyable subject | have taken.

ATTTEAC 37. My teachers would think | wasn't seriousif | told them | was interested in a career in science and
mathematics.

ANXIETY 38. Mathematics homework usually makes me feel uncomfortable and nervous.
H.S. BACK  39. Overall, | had good math teachers in high school.
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ANXIETY 40. 1get asinking feding when 1 think d asking questionsin math class.

H.S. BAGK  41. 1 usudly had homework in math in high schoal.

ANXIETY 42. My mind goes blank and | an ungble to think clearly when working mathematics.

H.S. BAK  43. 1 avoided taking some advanced math classesin high school because1 didn't want to lower my grade point
average.

ANXIETY 44. Wdking into a college math dass the first time would scare me.
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