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Chapter 6

Improving Undergraduate
STEM Education:

A Four-Dimensional Framework

ABSTRACT

Improving STEM education in the U.S. stands to address one of the nation’s
priorities, increasing the STEM workforce. Rural students are a previously
untapped source of potential; yet, these students lack STEM experiences,
engagement, and scaffolding to stay motivated to complete an undergraduate
program in STEM. Motivation is a key element for rural student interest and
persistence in STEM; however, these students also must develop certain
knowledge and skills to succeed as STEM professionals. The authors propose
amodel, Improving Undergraduate STEM Education Framework, as a means
to maintain motivation and prepare rural students for the rigors of a STEM
major/career. In this chapter, the four-dimensional framework is unveiled
along with examples of Project Engage’s efforts to address each dimension.

INTRODUCTION

Through the support of a U. S. Department of Education Minority Science
and Engineering Program grant, Project Engage programs and activities
were designed and applied to achieve the ultimate goal of improving rural
undergraduate STEM programs’ capacity of retaining undergraduate students
in STEM majors, cultivating STEM talents, and producing motivated and
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dedicated STEM graduates. These programs and activities introduced in
previous chapters include a Strategic Mentoring Program, Professional
Exploration Trips, Competitive STEM Events, Invited STEM Speakers, Team
Building Training, Career Exploration Course, Career Panel Discussion,
Undergraduate Research, Sisters of the Academy “Priming the Pipeline,” High
School Student Outreach, Invention Convention and STEM Challenge. Based
on its experience in these programs and activities, Project Engage developed
a four-dimensional practice-and research-based framework that can be used
to guide future efforts of improving undergraduate STEM education in rural
areas. The four dimensions of this Improving Undergraduate STEM Education
Framework are: motivating, experiencing, engaging, and scaffolding (See
Figure 1).

THE “LEAKY” PIPELINE

Using the analogy of a “STEM pipeline” representing the pathway from
K-12 education to college STEM majors to future STEM careers, recent
efforts have focused on increasing the flow of students through the pipeline.

Figure 1. The Improving Undergraduate STEM Education Framework

Improving Undergraduate STEM Education Framework

I ] Motivating ‘ I

GOAL: Enhance intrinsic motivation for STEM |
I »> Improving self-efficacy in STEM
> Promoting interest in STEM disciplines and STEM
careers |
I » Developing ability to work as STEM professionals

Project Engage » Field trips > 3-tiered mentoring program I
| Activity Examples > Invited STEM speakers > UWA 101-STEM |
» e EUWALZSTEM - e e e = !I
' ]

I 1 Experiencing \ ‘ ' Scaffolding "7} b

‘wm«mﬂmm Stratesy/Principle: Authentic leaming | Strategy/Principle: MKO and ZPD ‘ I
I > Visit STEM workplaces » Apply STEM knowledge for real world > Create support leaming environment via

> Explore STEM facilities problems multi-level mentorship .
. > Gain knowledge of STEM applications > Build skills of working as STEM > Build self-efficacy in STEM

> Experience STEM 1 professionals » Maximize potential as STEM I
| > Interact with STEM professionals > Develop abilities to work in STEM jobs professionals

> Leam about STEM careers
- > Build as STEM
iy B s =y B




17 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/improving-undergraduate-stem-
education/211506

Related Content

Gamifying Children's Linguistic Intelligence With the Duolingo App: A Case
Study From Indonesia

Muhibuddin Fadhli, Sukirman Sukirman, Saida Ulfa, Happy Susantoand Aldo Redho
Syam (2020). Mobile Learning Applications in Early Childhood Education (pp. 122-
135).
www.irma-international.org/chapter/gamifying-childrens-linguistic-intelligence-with-the-duolingo-
app/242576

Investigating English Language Learners' Reading Gains From Technology-
Based Instruction

Kelly M. Torres, Aubrey Stattiand Caroline A. Morales (2022). International Journal of
Curriculum Development and Learning Measurement (pp. 1-16).

www.irma-international.org/article/investigating-english-language-learners-reading/290385

Investigating English Language Learners' Reading Gains From Technology-
Based Instruction

Kelly M. Torres, Aubrey Stattiand Caroline A. Morales (2022). International Journal of
Curriculum Development and Learning Measurement (pp. 1-16).
www.irma-international.org/article/investigating-english-language-learners-reading/290385

Engaging Urban Youth in Critical Media Literacy
Hyesun Choand Randy Gomabon (2017). Challenges Associated with Cross-Cultural
and At-Risk Student Engagement (pp. 148-169).

www.irma-international.org/chapter/engaging-urban-youth-in-critical-media-literacy/173078

Assessing the Functions of Behavior for Students with Autism in the Inclusive
Classroom Environment

Lina Gilicand Michelle Chamblin (2017). Supporting the Education of Children with
Autism Spectrum Disorders (pp. 116-138).
www.irma-international.org/chapter/assessing-the-functions-of-behavior-for-students-with-

autism-in-the-inclusive-classroom-environment/165899



http://www.igi-global.com/chapter/improving-undergraduate-stem-education/211506
http://www.igi-global.com/chapter/improving-undergraduate-stem-education/211506
http://www.igi-global.com/chapter/improving-undergraduate-stem-education/211506
http://www.irma-international.org/chapter/gamifying-childrens-linguistic-intelligence-with-the-duolingo-app/242576
http://www.irma-international.org/chapter/gamifying-childrens-linguistic-intelligence-with-the-duolingo-app/242576
http://www.irma-international.org/article/investigating-english-language-learners-reading/290385
http://www.irma-international.org/article/investigating-english-language-learners-reading/290385
http://www.irma-international.org/chapter/engaging-urban-youth-in-critical-media-literacy/173078
http://www.irma-international.org/chapter/assessing-the-functions-of-behavior-for-students-with-autism-in-the-inclusive-classroom-environment/165899
http://www.irma-international.org/chapter/assessing-the-functions-of-behavior-for-students-with-autism-in-the-inclusive-classroom-environment/165899

