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Abstract: The purpose of this study is to identify the sources
of self-efficacy in engineering design among female secondary
school students studying physics using an argument-driven
engineering design model.To achieve research goals, the
qualitative method “Case Study” approach was followed, and
data were collected through semi-structured individual
interviews with 17 experts in the field of STEM education and
14 twelfth grade female students in the city of Riyadh. The
results showed that the teaching model enhanced self-efficacy
in the engineering design of the students through four sources:
1) Mastery Experiences: by providing students with
experience in engineering design, specifically the way
engineers think in solving problems. 2) Vicarious
Experiences: by adopting the principle of design as an
engineering practice, and getting acquainted with the
engineering professions. 3) Verbal Persuasion: which students
obtained during their work in collaborative groups to find
solutions, and the scientific argument sessions. 4) Emotional
Arousal: in which the model adopts the principle of design-
based learning that supports the gradual construction of
concepts related to design and guarantees the existence of
engineering challenges that are neither complex to the point of
frustration nor easy to the point of neglect. The research
concluded with a number of recommendations, the most
prominent of which are: engaging students to engineering
expertise by developing engineering activities that support
scientific concepts in physics books; and clarifying how
scientists and engineers think when solving problems.
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Mastery Experiences, Vicarious Experiences, Verbal
Persuasion, Emotional Arousal)

(Bandura, 1977) .(Zimmerman, 1989)

(Self-Efficacy)

2023/8/22 :

a7)
(12 ) (14) STEM
(1:
: (2.
3.
(4.
)
(
.(Alzghlwl, 2003)
.(Bandura, 1977)
)
(
.2024 - ©

519



.(Bandura, 1997)

.(Bandura, 1997)

.(Bandura, 1997)

Byars-Winston et al., )
(61) (2017
Science, Technology, Engineering and )

(Mathematics — STEM

520

(Self-Efficacy)

(Efficacy)
Word Reference, n.d.; Cambridge University )
Press, n.d.; Al-Ba‘labakki, 1995; al-Ba‘labakki &
(Self-Efficacy) (al-Ba‘labakkt, 2008

.(Bandura, 1977)

(Effectiveness)
Cambridge University )
Press, n.d.; Merriam-Webster, n.d.; Shihatah &

.(walnjar, 2003; Al-‘Umr, 2007
(Effectiveness)
(Efficiency) . ( )

Oxford University Press, 2005; )
Word Reference, n.d.; Merriam-Webster, n.d; Ali,
.(2011

Efficacy
(Bandura, 1977)
(Bandura, 1997)

Vicarious )
(Verbal Persuasion)
.(Emotional Arousal)

(Mastery experiences)
(experiences

.(Bandura, 1997)



STEM (

(Carberry et al., 2009)

(Jackson, 2015)

Usher ) .
(365) (et al., 2015
(Usher et al., 2015)
Schunk & Pajares, )
(Russo, 2019) .(2010
(Usher et al., 2015)
(Jonassen, 2011)
Usher et al., )
- (2015
)
- (

(Bandura, 1997)
(Al-Shawarib, 2018)

(Martin, 2011)

Al-Salamat, )

(2018 )
Project Lead The

(Way — PLTW)
521



Yasuf & Al-) .
(Walblwa, 2019

Al-Dawsari & Al-Shayi‘, ) (Burag et al., 2021)
(2023a

(Al-Dawsart & Al-Shayic, 2023a)

" ' (104) (Sheu et al., 2018)
(2013-1977) 37)
(STEM)

.(STEM)
(Major & Kirn, 2016)

.(Al-Dawsart & Al-Shayi‘, 2023a)
.(Al-Khatib, 2016)

Al-Dawsart & Al-)
(Shayi<, 2023b

Al-)
(Dawsari & Al-Shayi‘, 2023a

522



(STEM)

:(STEM)

(STEM)
(STEM)

:(STEM)

(STEM).

(STEM)
17)

(STEM)
(STEM)

(STEM)
(STEM)

®)
(2023/2022)

(95)
(35)
a4 )

523

(Bandura, 1997)

Vicarious )
(Verbal Persuasion)
.(Emotional Arousal)

(Mastery Experiences)
(Experiences

STEM
3)
STEM
3
STEM
3
3 STEM
STEM
3
Gay et )
.(al., 2012
Lodico et al., )
.(2010



Z0OOM

(30-20) (90-75)

MAXQDA

.(Creswell, 2012)

Typological Analysis ( )

524

(STEM)



@ .

. (1:
Bandura, ) :
: (1997
Al-Dawsart & Al-Shayi‘, ) 2.
(2023a 3.
1) (4
5.
6 .
(7 .
1)
.(Al-Dawsari& Al-Shayi‘, 2023a) z_&ell (s 21l 73 gai
pasil ¥ ) Sl s Cglas oY Jadadl) )




)

(STEM)

(15)

526

(17)

(5) (STEM)
(6)
(6)
.STEM
:(Bandura, 1997)
-1
( )
( )
( )
( )
" (STEM)
( )
)
" (



@ .

.(STEM)
( )
(1
( )
( )
2 ."
)
) (
" (
)
" (
)
_ " (
)
(
(STEM)
( ) ( )
( ) ( )
(STEM)
@@ -
( )

527



@ .

@

528



529

(14)

@ .



(Bandura, 1997)

(Martin, 2011)

(Usher et al., 2015)

(Russo, 2019)

530



Jonassen, ) .(Bandura, 1997)
(2011

(Usher et al., 2015)

(Russo, 2019)

(Schunk & Pajares, 2010)

(Usher et al., 2015)

531

(Bandura, 1997)

(Bandura, 1997)

- (Usher et al., 2015)

- ( )

(Bandura, 1997)

(Bandura, 1997)

(Jackson, 2015)

(Usher et al., 2015)



References

Al-Baalbaki, Munir, Al-Baalbaki, Ramzi. (2008).
The Modern Resource. Dar Al-lIm Lil-
Malayin.

Al-Baalbaki, Ruhi. (1995). Al-Mawrid Dictionary -
Arabic/English. Dar Al-1lm Lil-Malayin.

Al-Dosari, Mashael & Alshaya, Fahad. (2023- b).
The role of a physics teaching model based on
argument-driven  engineering  design in
enhancing self-efficacy of secondary school
female students. Dirasat:  Educational
Sciences, 50(4), 36-48.

Al-Dosari, Mashael & Alshaya, Fahad. (2023-a). A
Proposed Physics teaching model at secondary
schools based on argument-driven engineering
design. Journal of Studies Curricula and
Teaching Methods, 261, 67-116.

Al-Ghani. (n.d.). Efficiency. In the dictionary of
the algani. Retrieved Aug 12, 2022 from
https://www.almaany.com/ar/dict/ar-ar.

Ali, Mohamed EI-Sayed. (2011). Encyclopedia of
Educational Terms. Dar Al-Masirah for
Printing and Publishing.

Al-Khatib, Mona Faisal (2016). The effect of using
task-based-learning strategy in development of
achievement, scientific argument skills and
attitude toward methods of teaching special
needs for the student teacher. International
Specialized Educational Journal, 5(10), 122-
148.

532

Almaeani. (n.d.). Efficiency. In the comprehensive
almaeani. Retrieved in Aug 12, 2022 from
https://www.almaany.com/ar/dict/ar-ar.

Al-Omar, Abdulaziz bin Saud. (2007). Language
of educators. Gulf Arab States Bureau of
Education.

Al-Salamat, Muhammad Khair Muhammad.
(2018). The effect of teaching physics using
the Jigsaw strategy on developing scientific
sense and perceived self-efficacy among first-
year secondary school students. Zarga Journal
of Research and Humanities, 18(3), 441-455.

Al-Shawareb, lyad.,, Saada, Faiza & Al-
Nasraween, Moein. (2018). The level of
creative thinking in solving the future

problems and its relation to the self -
perceived competence of the first grade
students in Jordan. An-Najah University
Journal for Research, 32(9), 1777-1802.

Al-Youssef, Rami Mahmoud & Al-Balawi, Hind
Salim. (2019). The effect of a training
program based on the Trivinger model for
creative problem solving in developing the
perceived self-efficacy of first-year secondary
school female students in Tabuk city in the
Kingdom of Saudi Arabia. Educational
Sciences Studies - University of Jordan, 46,
117-132.

Al-Zaghloul, Imad. (2003). Learning Theories. Dar
Al-Sharqg.



Arabic language almueasir. (n.d.). Effectiveness. In
the Dictionary of Arabic language almueasir.
Retrieved on Aug 12, 2022 from : https:/
www.almaany.com/ar/dict/ar-ar.

Bandura, A. (1977). Self-efficacy: Toward a
unifying theory of behavioral change.
Psychological Review, 84(2), 191-215.

Bandura, A. (1997). Self- efficacy: The exercise of
control. Stanford University. W.H. Freeman &
Company.

Barouk, Imad., Al-Zoubi, Ali & Jawarneh, Tariq.
(2021). The effectiveness of employing the
educational scaffolding strategy in teaching
mathematics in improving self-efficacy among
secondary school students in Jordan. Jordan
Journal of Educational Sciences, 18(2), 319-
329

Byars-Winston, A., Diestelmann, J., Savoy, J. N. &
Hoyt, W. T. (2017). Unique effects and
moderators of effects of sources on self-
efficacy: A model-based meta-analysis.
Journal of Counseling Psychology, 64(6), 645.

Cambridge University Press. (n.d.).
Effectiveness. In Cambridge dictionary.
Retrieved Aug 12, 2022 from: https:/

dictionary.cambridge.org/dictionary/english/ef
fectiveness?g=Effectiveness.

Cambridge University Press. (n.d.).
Efficacy. In Cambridge dictionary. Retrieved
Aug 12, 2022 from: https://dictionary.
cambridge.org/dictionary/english/efficacy?q=
Efficacy.

Cambridge University Press. (n.d.). Efficiency. In
Cambridge dictionary. Retrieved on: Aug 12,
2022. From: https://dictionary.cambridge.org/
dictionary/english/efficiency?q=Efficiency.

Carberry, A., Ohland, M. & Hee-Sun, L. (2009,
Jun 14-17). Developing an instrument to
measure engineering design self efficacy. 2009
Annual Conference & Exposition, American
Society for Engineering Education, Texas,
USA.

Creswell, J. W. (2012). Qualitative inquiry &
research design: Choosing among five
approaches (4" ed.). Sage Publications.

Gay, L.R., Mills, Geoffrey E. & Airasian, Peter
(2012). Educational research: competencies
for analysis and applications (10th ed).
Pearson.

533

Jackson, A. M. (2015). Instructional design
considerations promoting engineering design
self-efficacy. Master of Science, Purdue
University. ProQuest Dissertations Publishing.

Jonassen, D. H. (2011). Design problems for
secondary students. https://digitalcommons.
usu.edu/ncete_publications.

Lodico, Marguerite G., Spaulding, Dean T. &
Voegtle, Katherine H. (2010). Methods in
educational research: from theory to practice
(2nd ed). Jossey-Bass.

Major, J. C. & Kimn, A. (2016, Jun 26-
29). Engineering design self-efficacy and
project-based learning: How does active
learning influence student attitudes and
beliefs? presented paper. 2016 ASEE Annual
Conference & Exposition American Society
for Engineering Education-ASEE, New
Orleans.

Martin, B. R. (2011). Factors influencing the self-
efficacy of black high school students enrolled
in PLTW pre-engineering courses. Doctoral
dissertation, Capella University. ProQuest
Dissertations Publishing.

Merriam- Webster. (n.d.). Efficacy. In Merriam-
Webster.com dictionary. Retrieved August
16, 2022, from: https://www.merriam-
webster.com/dictionary/efficacy.

Merriam-Webster. (n.d.). Effectiveness. In
Merriam-Webster.com thesaurus. Retrieved
August 16, 2022, from https://www.merriam-
webster.com/thesaurus/effectiveness.

Merriam-Webster. (n.d.). Efficiency. In Merriam-
Webster.com thesaurus. Retrieved August 16,
2022, from: https://www.merriam-webster.
com/thesaurus/efficiency.

Oxford University Press. (2005). Oxford Word
power. Oxford University Press.

Russo, J. (2019). The perceptions of female high-
school students regarding their engineering
self-efficacy. Doctoral Dissertation, Concordia
University. ProQuest Dissertations publishing.

Schunk, D. H. & Pajares, F. (2010). Self-efficacy
beliefs.  International  Encyclopedia  of
Education, 668- 672.

Shahata, Hassan & Al-Najjar, Zainab. (2003).
Dictionary of Educational and Psychological
Terms. The Egyptian Lebanese House.



Sheu, H., Lent, R., Miller, M., Penn, L., Cusick,
M. & Truong, N. (2018). Sources of self-
efficacy and outcome expectations in science,
technology, engineering, and mathematics
domains: A meta-analysis. Journal of
Vocational Behavior 109, 118-136.

Usher, E., Mamaril, N., Li, C., Economy, D., &
Kennedy, M. (2015, Jun 14- 17). Sources of
self-efficacy in undergraduate engineering
[presented paper]. 2015 ASEE Annual
Conference & Exposition American Society
for Engineering Education-ASEE,
Washington. USA.

534

Word  Reference. (n.d.). Efficacy. In Word
Reference. com. Retrieved Aug 12, 2022 from
https://www.wordreference.com/enar/Efficacy

Word Reference. (n.d.). Efficiency. In Word
Reference. com. Retrieved Aug 12, 2022 from
https://www.wordreference.com/enar/Efficien

cy.
Zimmerman, B.J. (1989). A social cognitive view

of self- regulated academic learning. Journal
of Educational Psychology, 81, 329- 339.



