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Enhancing Engineering Education through Mentorship

Abstract Evaluation: End-of-semester surveys assessed communication skills, time

management, mental health, and near-peer mentorship effectiveness,

Introducing a unique near-peer and reverse mentoring model for first-year engineering covering elements like trust, role model identity, coursework assistance

programs, this work enhances student success through dual-form mentoring. The approach _ _ _
fosters belonging, resource access, and mentor skill development. Instructors benefit from and relationship dynamics.
current student perspectives, enhancing teaching methods. This innovative method aims to
address diversity and support underrepresented students in engineering. Preliminary results

suggest positive outcomes, highlighting 1mproved mentor-mentee relationships and > >
knowledge sharing. This model holds potential for enhancing educational practices and RESUItS & DISCUSSIOH

promoting diversity in engineering education.

Implementation of the dual-form mentoring approach over two semesters

IDtFOducti()n demonstrates 1ts success. All stakeholders have benefited from this
Innovation.

Student Results: Students responded positively to near-peer mentors,
rating mentoring quality as very good (37.5%) or extremely good (52.8%).
Around 90% felt more confident, and 80% recognized mentors' help In
constructive feedback and accessing resources. The sense of belonging
Increased after the course (84%) compared to before (62%).
Near-Peer Mentoring: Near-peer mentors thrive Iin a supportive
environment, gaining Insights and building confidence. The experience
readies them for their careers while benefiting from well-being strategies.
Reverse Role Mentoring: Instructors embraced diverse perspectives,
Improving understanding of students' challenges. Instances, like adapting
soclal media platforms, showcase the effectiveness of reverse mentoring.
Challenges: Time management and grading presented challenges,
addressed through guidance and support.
Conclusion: Research validates dual-form mentoring's benefits, evident
through student feedback and mentor growth. Adaptations are necessary to
address challenges. This approach holds promise for personal and
could motivate younger generations [25].

academic advancement in higher education.
This presentation explores dual-form mentoring's potential to uplift STEM

education and Inclusivity, focusing on addressing the underrepresentation Future DIFQCthIlS

of Hispanics. By analyzing existing literature and potential case studies,
we Illuminate the promise of dual-form mentoring In fostering a diverse
and vibrant STEM landscape.

The University of Texas at El Paso (UTEP) is a Hispanic- -

serving institution, focusing on research areas such as

This study Introduces the innovative concept of dual-form mentoring, a
blend of near-peer and reverse mentoring, designed to enhance STEM
student success. While peer mentoring's positive impact on academics and
social Integration iIs established, the potential of dual-form mentoring
remains largely untapped. This approach promotes interactive knowledge
exchange, bridging generational gaps and fostering critical thinking [12-
15].

Dual-form mentoring redefines traditional hierarchies, offering an
Inclusive platform for communication and participation [16,17].
Extending beyond mentoring periods, It nurtures lasting mentor-mentee
relationships, contributing to prolonged personal and professional growth
[18,19].

Amid these developments, the issue of Hispanic underrepresentation In
STEM persists [20]. Hispanics make up a mere 8% of the STEM
workforce, accompanied by disparities in STEM degree attainment [21-
24]. Encouragingly, showcasing successful Hispanic STEM professionals
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environment [26]. The Engineering Innovation &

Leadership major (E-Lead) includes E-Lead 1301, where R f
dual-form mentoring was implemented. e eI'QIlCQS

1. D.E. Allen & C. N Potts, “The impact of peer mentoring on academic achievement in introductory computer science” Journal of Computer Science Education, 26(4),
273-288, 2016.

2. C. AMullen & J. L. Hutinger, “The impact of a peer-mentoring program on social integration and academic success among first-year students” Journal of College
Student Retention: Research, Theory & Practice, 18(4), 395-409. 2016.

. . 3. B. Kramarski & T. Michalsky, “Peer mentoring in mathematics: Effects on self- efficacy and achievement™ Journal of Educational Psychology, 109(6), 767-778, 2017.
Dual-Form Mentorlng Model: Nea r-peer mentori ng 4. C.M. Eddy & K.A. Hogan, “Peer mentoring in a university first-year science course: impact on academic performance and perceived experiences.” Journal of College

- - - Science Teaching, 49(2), 38-44, 20109.
combined with reverse mentorship was employed. Near- g, 49(2)

5. D. Yomtov, S. Plunkett, & R. Efrat “Can Peer Mentors Improve First-Year Experiences of University Students?” Journal of College Student Retention: Research,

Jual-Form Mentoring Model

\ peer mentors were upper-level students selected based on Theory & Practice, vol. 19, no. 1, 2017, pp. 25-44. | | | o 3 |
:;féf:m . . : : : 6. R. Beals, S. Zimny, F. Lyons, and O. Bobbitt. “Activating Social Capital: How Peer and Socio-Emotional Mentoring Facilitate Resilience and Success for Community
_ academic success, time management, communication skills, College Students.” Frontiers in Education. \ol. 6, 2021,

. Mentoring and Ieadership D otenti aI. Professors approved the SG'ECti on. 7. IIgn \ﬁ::)?]?rr]ﬁ?s 825 Elgl)n’sgg,1_I;.3§1I02e0p1,7<.§4 P. Kirschner, “The impact of reverse mentoring on mentors' skills and attitudes towards digital media™ Interactive Learning

Peer Senior mento IS, grad uate or senior u ndergrad uate students, 8. E. Cross, & K. Burke, “Teaching communication skills to first-year journalism students through reverse mentoring” Journal of Mass Communication Education, 73(4),
7 Peer 450'454, 2018.
ntoring EL 1301 cond UCtEd WO rkShOpS for mental hea Ith d nd personal 9. H.Y. Chang, & W. H. Hsu, “Reverse mentoring in a university setting: A case study” Journal of Educational Technology & Society, 20(1), 19-30, 2017

Sdens deve|0pment_ 10. H. Lee, S. Kim, & Y. Song “An intergenerational mentoring program for emerging adult university students.” Journal of Intergenerational Relationships, 19(1), 41-56,

2021.

11. P.Garg & K. M. Davis, “Exploring the Benefits of Reverse Mentoring for Faculty Members” Journal of Faculty Development, 32(3), 49-56, 2018.

12. S. Jones & K. Martinez “Reciprocal mentoring: An innovative model for engaging and supporting early career public health professionals™” Frontiers in Public Health,
6, 240, 2018.

13. J. Smith, M. Stevens, & M. Davidson “Dual mentoring as a mechanism for enhancing clinical skills development” Nurse Education Today, 84, 104, 236. 2020

14. C. Johnson & D. Wilson “The value of reciprocal mentoring for early career sport and exercise psychologists: Reflections and recommendations.” The Sport
Psychologist, 33(4), 345-355, 2019.

15. H. Lee, S. Kim, & Y. Song “An intergenerational mentoring program for emerging adult university students.” Journal of Intergenerational Relationships, 19(1), 41-56,

Implementation: Pre-semester workshops prepared near-

2021.
peer mentors Weekly instru cto r-Ied meeti ngs d iSCUSSEd 16. R. Garcia, M. Johnson, & A. Williams “Reciprocal mentoring in STEM: A case study of a near-peer mentoring program for undergraduate women.” Journal of Women
; . i . and Minorities in Science and Engineering, 25(1), 65-82, 2019.
chal Ienges, upcoming materia |, and personal concerns. Bi- 17. Y. Wang & J. Johnson “Exploring the experiences of dual mentorship among school-based speech-language pathologists.” Communication Disorders Quarterly, 41(2),
. . . . 107-122, 2020.
Weekly Instructor meetmgs assessed progress d nd |nS|ghts. 18. L. Chen, J. Smith, & K. Adams “Reciprocal mentoring in academic libraries: A qualitative study” College & Research Libraries, 79(6), 745-764, 2018.
New nea r-peer mentors were identified for future cohorts. 19. J. Stevens, & R. Smith “The experiences and benefits of dual mentoring for doctoral students.” Studies in Graduate and Postdoctoral Education, 12(2), 171-190, 2021

20.C. Funk & M.H. Lopez (2022, June 14). Hispanic Americans trust in and engagement with science. Pew Research Center Science &amp; Society.
https://www.pewresearch.org/science/2022/06/14/hispanic-americans-trust-in-and-engagement-with-science/

21.C. Funk & M.H. Lopez (2022, June 14). Hispanic Americans trust in and engagement with science. Pew Research Center Science &amp; Society.
https://www.pewresearch.org/science/2022/06/14/hispanic-americans-trust-in-and-engagement-with-science/

22. R. Fry, B. Kennedy, & C. Funk “Stem jobs see uneven progress in increasing gender, racial and ethnic diversity.” Pew Research Center Science & Society, 2021
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/

23.C. Funk & M.H. Lopez (2022, June 14). Hispanic Americans trust in and engagement with science. Pew Research Center Science &amp; Society.
https://www.pewresearch.org/science/2022/06/14/hispanic-americans-trust-in-and-engagement-with-science/

24. R. Fry, B. Kennedy, & C. Funk “Stem jobs see uneven progress in increasing gender, racial and ethnic diversity.” Pew Research Center Science & Society, 2021
https://www.pewresearch.org/science/2021/04/01/stem-jobs-see-uneven-progress-in-increasing-gender-racial-and-ethnic-diversity/

25.C. Funk & M.H. Lopez (2022, June 14). Hispanic Americans trust in and engagement with science. Pew Research Center Science &amp; Society.
https://www.pewresearch.org/science/2022/06/14/hispanic-americans-trust-in-and-engagement-with-science/

26. UTEP reaffirms “very high research” Carnegie R1 status. UTEP. (n.d.). https://www.utep.edu/newsfeed/2022/utep-reaffirms-very-high-research-carnegie-r1-status.htmi

End-of-semester surveys evaluated course effectiveness and
near-peer mentorship approach.
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