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Engineering Self-Efficacy and Its Sources

A Engineering self-efficacy, the belief students hold about their capabilities to perform
engineering-r el ated t asks, has been shown to |
matriculation in engineering programs (Marra, Rodgers, Shen, & Bogue, 2009).

student so

ABandura (1997) contended t hat

sources undergirds their beliefs about what they can do.

U Mastery experiencel nvol ves t he

U  Vicarious experience occurs as individuals observe the experiences of others.

U Social persuasion often takes the form of evaluative judgments or encouragements
that people receive from others.

U Physiological states refer to the feelings evoked by performing a given task.

Purpose of the Study
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Codes and Sample Responses, by Source

i nf or mat bample Respange mul t i pl e

Mastery Experience /9 nDoing a project 1 n which we u:
R engineering class made me feel more sure that | want to do this,
of oneds own .
and that | can. o
Vicarious Experience 11 nNnSeeing examples of whaademére mi
confident that | can [do thoset hi ngs ] O
Social Persuasion 16 NnMy [ confidence] 1 n engineeri ni

students and [colleagues] letting me know how well | adapt to and

perform engineering-r el at ed

The purpose of this study was to-reevaatmi ne engi her ' s
experiences to better understand the ways in which their engineering self-efficacy has
developed. What events have affected your
confidence in your engineering
< . . . ills?
A Examine the sources of self-efficacy students describe. skills?
) 90%
A Address experiences directly related to engineering. 8004
m Full Sample
AExplore mendés and womends de-sffitacy. pti ons of t he”? rces of, Se
60%
@ m\Women
Method 2 50%
. S 400
Participants g 0%

Undergraduate engineering students (N = 145) from two research-intensive universities in
the southeastern United States were invited to participate in the study in the 2012 fall
semester. Of the participants, 63% were male, 84% Caucasian, 6% African American, 4%
Asian/Pacific Islander, 30% freshmen, 34% sophomores, 19% juniors, and 12% seniors.
Students were from the following engineering programs: mechanical (28%), civil (23%),
bioengineering (17%), chemical (11%), materials science (10%), and mining (5%).

Instrumentation and Data Analysis

Students completed an online survey about their attitudes and beliefs about engineering.
The survey included five open-ended items that focused on eliciting information about the
four theorized sources of engineering self-efficacy.

Analyses
Conducted first-level coding to summarize sections of data.

Coded responses into more specific themes and/or constructs.

A Analyzed patterns in responses by sorting data by similarity, difference, and
correspondence.
AExamined commonalities and differences in

self-efficacy as a function of student gender.

Cross-checked data and worked toward a high degree of intercoder reliability (90%).

Research funded by the National Science Foundation, EEC Award #1240327 and #1240328.
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were not significant in number to include in the graphs.
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when doing engineering work.
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Note. Percentages were calculated as the ratio of the
number of codes for a specific physiological state to total
number of codes for physiological states.

Has anyone encouraged or inspired you
to be an engineer?

e

n | met and spoke
been a civil engineer and she told me

personality to succeed as a [woman] in
engineering. This gave me confidence
about engineering even before | knew
t hat | wanted

Qersuasion]

Wi t

that she thought | had the right skills and

t [eocidd e

/

My dad because he's an engineer
and we are a lot alike. [@icarious
experience]
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good engineer, and my adviser tells me
that | am doing well in my courses. This

aencouwgages mete push.fooward in my
d e g r sacial persuasion]

In what ways were you exposed to engineers?

No exposure prior to college
Seen an eNgiN e e O N oy
Read aldout an €N Q1 1 € m—m———
Has family member Who 1S an €N (e
Has close friend who Is an engimreem———
Has parent Who IS an €N () I —
Worked In engineering facH i ——
Shadowed an engincon e ————
Participated In cooperative educ s
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Key Findings

t asks. o

A Mastery experiences were the most common source of engineering self-efficacy reported.
Our findings are consistent with those of Hutchison et al. (2006). Men and women reported
similar trends in the sources of their engineering self-efficacy, and mastery experience was
a powerful source. This I s contrary to
and vicarlious experiences

A Vicarious experience (i.e., through engineers in the family) and social persuasions (i.e.,
encouraging messages from others) were important factors that convinced students that
they can become engineers.

A Although students may find engineering challenging, they do feel a boost (e.g., pride for
accomplishing task, excitement with finding a solution) from engaging in their work.

Conclusion

A St udent s dnthe engineermigclassroom and workplace (through internships and
cooperative education programs) led them to believe that they can become engineers.
Many students reported also being exposed to engineering and seeing what engineers
do.

A Opportunities to perform real engineering tasks helped students to evaluate their
capabillities to successfully perform similar tasks in the future.

AStudentsod6 efficacy judgments are not onl
but also by their interpretation of the actions of others and what others say about their

capabillities.
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