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Introduction

Anxiety disorders are the most common mental health disorders in the United
States, with 29% of adults meeting criteria for an anxiety disorder at some point in
their lives (Kessler, Petukhova, Sampson, Zaslavsky, & Wittchen, 2012). College
students are particularly at risk for developing anxiety disorders (Pariat, Rynjah, &
Joplin, 2014), and evidence suggests anxiety is the most common problem students
face (CCMH, 2018). Test anxiety is a specific form of state anxiety that can occur in
any stage of the learning-testing cycle, including test preparation, test performance,
or test reflection (Cassady, 2004). It is frequently broken down into four parts: worry
and test-irrelevant thinking (often combined as “cognitive”), and tension and bodily
symptoms (often combined as “emotionality”; Benson & El-Zahhar, 1994). During
test preparation, students with test anxiety often report cognitive symptoms such as
poor study skills and habits. During tests, high-anxiety students can experience all
types of test anxiety, manifested, for example, as a racing heartbeat, one’s mind
going blank, or getting distracted during the exam. Finally, following an exam,
students with test anxiety report higher levels of helplessness and worry about
mistakes or how one will perform on the next exam (Cassady, 2004). This type of
anxiety effects between 10-40% of college students (Lowe, 2015) and is associated
with a variety of negative outcomes including reduced academic achievement
(Cassady, 2004). Little research has been conducted on anxiety in Engineering
students, and no research has been done looking at predictors of test anxiety
specifically in Engineering students.

These results are part of a larger study testing whether mastery-based STEM
education can reduce test anxiety among engineering students. The purpose of this
arm of the study was to determine the factors that predict test anxiety in
undergraduate engineering students. The major research question was: Are there
specific factors that predispose undergraduate engineering students to develop test
anxiety?

Participants

The current study looked at undergraduate students at a small, liberal arts college
(N =66, 72.7% male, 86.4% White) enrolled in at least one of three engineering
courses: Circuit Analysis (EGR210), Statics (EGR260), and Dynamics (EGR360).
Students in these three classes were recruited to take part in this study. Participant
demographics were representative of the overall population of engineering majors.

Instruments

Survey measures consisted of The State-Trait Anxiety Inventory (STAI; Spielberger,
Gorsuch, & Lushene, 1970), the Revised Test Anxiety Scale (RTAS; Benson & El-
Zahhar, 1994), the Engineering ldentity Scale (Godwin, 2016), and demographic
items.

Procedure
After providing informed consent, participants completed the survey measures
during one of the first four class meeting periods of the Fall 2018 semester.

Participants reported levels of state anxiety in the 68" percentile for male and 58"
percentile for female college students (M = 39.4, SD = 10.67). Trait anxiety levels,
however, were quite high relative to published norms (M = 50.8, SD = 2.53), rating
in the 88t"/85t™ percentile (M/F) for college students. Test anxiety scores (M = 52.9,
SD = 15.06) were significantly higher than a published sample of British college
students (M =45.2, SD = 15.58, p < .001, d = 0.50; Putwain, Woods, & Symes,
2010).

A multiple regression analysis examined the relationship between test anxiety and
its potential predictors (see Table 1). Significant predictors of higher test anxiety
were increased levels of state anxiety (p < .001) and higher levels of engineering
interest (p < .001). Identifying as a racial minority and lower levels of engineering
competence (p = .08) approached significance. Given the apparent relationships
between engineering identity and test anxiety, we decided to conduct an exploratory
analysis of demographic predictors of the engineering identity subscales.

Table 1. Regression analysis predicted test anxiety score

Source B SE /] t P
Constant® 30.39 36.23 -- .84 41
Upperclassmen -2.51 2.79 -0.08 -.90 37
White -7.19 4.00 -0.17 -1.80 .08
First Generation Status 5.04 3.75 0.13 1.35 18
Male 2.19 3.28 0.07 .67 Sl
Parent who works in STEM field -1.90 2.12 -0.09 -.90 37
State Anxiety 0.83 0.15 0.59 543 <.001
Trait Anxiety -0.57 0.63 -0.10 -91 .39
Engineering Identity: Recognition 0.01 0.48 0.00 .02 99
Engineering Identity: Interest 2.61 0.68 0.38 3.83 <. 001
Engineering Identity: Competence  -0.82 0.47 -0.19 -1.77 .08

Note: *Reference category = female, underclassmen of color who do not identify as first-generation and
do not have a parent who works in a STEM field.

A four-way multivariate analysis of variance (MANOVA) found no significant main
effects, but there was a significant three-way interaction between race, first-
generation status, and class (Wilks’'s A = .847, F(3,50) = 3.01, p = .04). The follow
up univariate analyses found no significant results, but engineering competence
came close (p = .08; see Figure 1). This may mean that the MANOVA finding was a
type 1 error, or it may be an issue of power. The interaction showed first-generation
students of color start college feeling more competent than they finish, whereas
continuing-generation students of color get marginally more competent as they get
more educated. First-generation White students have marginally lower competence
than continuing generation White students for both upper and lower classmen.
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Figure 1. Three-way interaction for differences in self-reported engineering
competence based on student racial identity, first-generation status, and academic
level.

Findings

The interaction showed first-generation students of color start college feeling more

competent than they finish, whereas continuing-generation students of color get

marginally more competent as they get more educated. There are a number of
possible explanations for this finding.

 First generation students of color experience double minority status. There are
often programs for first-generation students during their first year of school, but
once they end students lose the support and confidence.

» Another possibility is that as minority first-generation students get older,
stereotype threat increases in their higher level classes, meaning the greater
pressure to do well leads to decreased confidence

First-generation White students were found to have marginally lower competence

than continuing generation White students for both upper and lower classmen.

Limitations

« One weakness of the current study is the lack of power due to small sample size.

» Another weakness of this study is that the initial measure occurred in a non-
testing situation during which students only had the option to think back to
previous exam situations instead of experiencing it in the moment.

* The baseline data collection occurred early in the semester when anxiety levels
were not at their peak

Recommendations

Further research should be conducted extending the results of this study with a
larger sample size and other institutional settings (e.g., geographic location, state
schools, R1 universities) and additional courses. It would be beneficial to capture
introductory and capstone courses in the major as well to further understand the
range of effects. Future research should focus specifically on the interaction
between first-generation status, race, and class.

The next stages of this study will examine how test anxiety evolves over the course
of an academic semester and determine if incorporating a mastery-based approach
(compared to traditional educational model) can help reduce test anxiety and/or
improve course performance in undergraduate engineering students.

References

Benson & El-Zahhar. (1994). Further refinement and validation of the revised test anxiety scale. Structural
Equation Modeling: A Multidisciplinary Journal, 1, 203-221. doi: 10.1080/10705519409539975

Cassady, J. C. (2004, December). The influences of cognitive test anxiety across the learning-testing cycle.
Learning and Instruction, 14, 569-592. doi: 10.1016/j.learninstruc.2004.09002

Center for Collegiate Mental Health. (2019, January). 2018 Annual Report (Publication No. STA 19-180).

Godwin, A. (2016). The development of a measure of engineering identity. Paper presented at 2016 ASEE
Annual Conference & Exposition, New Orleans, Louisiana.

Kessler, R. C., Petukhova, M., Sampson, N. A., Zaslavsky, A. M., & Wittchen, H. (2012). Twelve-month and
lifetime morbid risk of anxiety and mood disorders in the United States. /International Journal of
Methods in Psychiatric Research, 21, 975-978. doi: 10.1002/mpr.1359

Lowe, P. A. (2015). Should test anxiety be measured differently for males and females? Examination of
measurement bias across gender on measures of test and anxiety for middle and high school and
college students. Journal of Psychoeducational Assessment, 33, 238-246. doi:
10.1177/0734282914549428

Pariat, L., Rynjah, A., Joplin, M. G. K. (2014). Stress levels of college students: Interrelationship between
stressors and coping strategies. Journal of Humanities and Social Sciences, 19, 40-46. doi:
10.9790/0837-19834046

Putwain, D. W., Woods, K. A., & Symes, W. (2010). Personal and situational predictors of test anxiety of
students in post- compulsory education. British Journal of Educational Psychology, 80, 137-160. doi:
10.1348/000709909X466082

Spielberger, C. D., Gorsuch, R. L., & Lushene, R. E. (1970). The State-Trait Anxiety Inventory (Test Manual).
Palo Alto, California: Consulting Psychologists Press.

@ Scan me



	Slide Number 1

