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An Exploration of Black Engineering Students’ Aspirational Capital within
Community Cultural Wealth and Ecological Systems Tleory

Abstract

High aspirations for the future function as powenotivators for Black students to pursue and
persist in undergraduate engineering programs.eftadjain mental strength by maintaining
high hopes and beliefs for the future. These aspira can be intrinsic, originating as internal
motivators, or extrinsic, coming from various séciacles, such as family and friends.
Researchers can benefit from investigating theratspns of Black students to develop more
effective ways for faculty and administrators t@gort students’ dreams and goals.

Community Cultural Wealth (CCW) offers an assetdoaamework that describes the strengths
and knowledge of Communities of Color in termsavhflial, linguistic, aspirational, resistant,
navigational, and social capital that Students @b€bring to both the classroom and life.
Pairing CCW with Ecological Systems Theory (ESTpkeexpand the understanding of the
proximal and distal access students have to tlagiows forms of capital. The different levels of
EST — the microsystem, mesosystem, exosystem, Byatem, and chronosystem — provide a
framework for analyzing how students access the G@pwals. We have combined these two
frameworks to create®@/EST, an asset-based contextual theory that offiettiple lenses for
viewing how and where in the EST framework indiatluaccess their various types of capital.

Using the GWEST framework, we highlight the different typesaspirational capital of Black
students that originate in their microsystem, megsiesn, exosystem, macrosystem, and
chronosystem. Aspirational capital is the ability $tudents to maintain high expectations
despite obstacles. We used two case study illistrakamples obtained through interviews with
Black students in undergraduate engineering to eathe development and enactment of
aspirational capital in the different layers GWZEST. Researchers thematically coded the
interviews to familiarize themselves with the datal then chose quotes from the students that
exemplified aspirational capital in the variousdksv

The CWEST framework will allow researchers to examine dispirational capital of Black
engineering students and gain a better understquaodithe goals of Black engineering students.
This framework could allow administrators and eegiring educators develop better methods of
supporting the academic and personal goals of Biadakents. By understanding the aspirational
capital of students at the different levels, engiiteg educators will be able to provide students
with individually tailored support. ThroughP@EST, Black students could also further realize
and conceptualize the access they have to theiragpinations regarding future career and life
goals.



Introduction

In this theory paper, the aspirational capital t#dR students will be examined through the
C2WEST framework. A variety of research has examihedaspirations of Black students in
STEM in addition to other types of capital that &atudents bring to the fields [1]-[4]. Yosso
defines aspirational capital as the “ability to main hopes and dreams for the future, even in
the face of real and perceived barriers” [5, p. FiTh systematic review, Denton et al. [2]
examined twenty-eight different studies that memgtbaspirational capital among their
participants. In many of these studies, aspiratioapital appeared alongside other forms of
capital as well, such as familial capital. Peogl€olor mention such aspirations as wanting to
help society, becoming an entrepreneur, earningiaddl degrees, or having a work- life
balance, among other goals [1]. However, the diffecapitals rarely operate on their own.
Rather, they often overlap and intersect into mldtforms of capital represented in a single
setting or instance [6]. The current study focus®@ely on students’ aspirational capital,
although other capitals can appear alongside agpied capital.

The CWEST framework is an asset-based framework thabaoes Community Cultural
Wealth (CCW) [5] and Ecological Systems Theory (EFT. This integrated theoretical
framework can be used to examine the differenhgthes and assets of a student while
simultaneously assessing the influence or proxiwitshe capital to the student and to society.
This paper contributes a novel way to examine ipérations of Black students. As an asset-
based framework WEST considers the scope and categorizes the tsapit& CW in Black
engineering students. We look specifically at thgirational wedge in the®/EST framework
to explain the aspirations evidenced in interviewmith two Black engineering students. Our
motivation for using this framework is to be aladriform both students and engineering
educators about ways to categorize and definegpieagional capital of students. Clearly
communicating and outlining to a student aboutrthgpirational capital can help them maintain
their goals and dreams and provide motivation émtiouing to work towards them.

We address the following question in our study: Ham the aspirations of Black engineering
students be further explained using tH®VEST framework?

The CWEST Framework

As Manning et al. [8] describes®@EST is a conceptual framework that uses the assets
described in Yosso’'s CCW [5] and the rings outlime&ronfenbrenner’s EST [7]. As seen in
Figure 1 below, each of the capitals of the CCWhizavork occupies a wedge of the EST circle
with the individual at the center. Many researcherge used CCW to describe the multiple
assets that Students of Color bring to the unityeesivironment [2], [6], [9], [10]. CCW has also
been used to examine the aspirations of collegedbstudents before they enter the university
setting [4]. EST has previously been used to exarabstacles and enablers of student success,
peer culture, influences on part-time students,Stadents of Color in higher education [11]—
[15]. .
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Figure 1. Community Cultural Wealth and Ecologigktems Theory @®VEST) [8]

C?WEST incorporates the six types of capitals idédifn the CCW framework: familial,
linguistic, resistant, navigational, social, angiestional. Familial capital refers to the
knowledge and support supplied by relatives antbader sense of family. Linguistic capital
describes the skills associated with the abilitggoxmunicate in multiple styles or languages.
Resistant capital reflects the abilities that asated through opposing behaviors, with the goal
of challenging the current inequities. Navigatiocapital is the ability to maneuver through
social systems that were not created for Peopl&otdr. Social capital refers to the groups,
connections, and networks of people that a peraaraccess for assistance. Finally, aspirational
capital, the focus of this paper, is the individsiabilities to keep their goals intact despite
obstacles [5].

The EST framework contains five layers: the micebegn, mesosystem, exosystem,
macrosystem, and chronosystem. The microsystempsittern of activities, roles, and
interpersonal relations experienced by the devetpperson” [5, p. 22] in a singular setting.
This could be the student’s home, work, or schbbé mesosystem is where the individual
actively participates in two or more settings. A@ample would be a single individual's home
and work life. The exosystem is when there is asti®ne setting in which the individual is not
involved, however, the individual is still affectegl the outcome of that particular setting. The
exosystem can be seen in areas such as the wek bf significant other, who also shares the
home with the student. The outcome of their sigaiit other’s work life would affect the home.
Therefore, one setting, the home, involves theesttjdvhereas the second setting, the work life
of a significant other, does not involve the stud&he macrosystem refers to culture or
subcultures that will affect the individual [7]. IFe@xample, this can be seen in a work culture or
the engineering education culture. Finally, theoalbsystem was created added to the original
EST framework to encompass change over time thaaats the individual [16]. The
chronosystem can be seen when there are changesléta to the individual that relate to time.



EST and each of the layers are further detaild8l]irFigure 1 illustrates how the different
capitals and rings interact.

The following hypothetical examples further illieg® how this framework can be used to
understand student achievements. Students’ agmiahitapital could be focused at the
microsystem level, such as individuals wantingdbieve high goals for themselves.
Additionally, there are students that use theirrasipns in the mesosystem, which involves high
aspirations for multiple microsystems such as thadrand workplace. This could be evident in
the desire for a work-life balance across familg arork. The exosystem involves multiple
microsystems, one of which does not immediatelpivir the student, such as a student wanting
to inspire unknown students in their communitieem® students frame their aspirations at the
macrosystem-level, such as wanting to “move thelleé¢o improve how Communities of Color
are viewed in STEM or desiring to represent thater Finally, the chronosystem shows how
students’ aspirational capital can change over timgow it could change in the future.

Our initial introduction of BWEST examined the story of a Black female studemtyéng
computer engineering at a predominantly White tagtn (PWI) [8].In the preliminary use of
the framework, we created \BEST map of this student. The creation of the nmaplived
marking instances in each of the different wedddaruilial, linguistic, aspirational, resistant,
navigational, and social and when they appearddeivarious layers of the microsystem,
mesosystem, exosystem, macrosystem, and chronesylteough an in-depth analysis of her
interview, we found that the student had an abucelan different types of capital throughout
the different layers of the EST framework.

C2WEST can be used to help engineering educatorstadént advocates further understand the
proximal and distal access an individual has tar @éneailable capital. The framework can also be
utilized to further understand the strengths aset@sstudents bring to their studies. If the
strengths and assets of students are better uodersten faculty and administration can further
bolster and enhance the abilities the student re@squsly achieved and supplement where the
student could use additional suppdite proposed this framework j8]; in this paper, we
elaborate on the details of the aspirational chpggment of CCW, while recognizing that the
different types of support students receive caalt@s multiple types of capital being
represented.

lllustrating Aspirational Capital in the®®EST Framework
Methods

In order to illustrate different forms of aspiratal capital that could exist in the various levas
the CWEST framework, we use interviews from two studevit® participated in our larger
study of Black engineering students. These intarsieere chosen from a larger qualitative
study that examined the experiences of Black stisdarmechanical, electrical, and computer
engineering. The original study utilized 79 intews from four institutions in the southeastern



United States. Students that chose to share tiogies received a $50 incentive to participate;
interviews ranged from 60 —120 minutes.

The interviews were chosen at random from a Hisatigi Black College (HBCU) that
participated in the original study. Manning et[8].displayed an example of the utilizing the
C2WEST on a Black student attending a predominanthjt&nstitution (PWI). The authors
wanted to extend this framework by observing thiepial of utilizing the aspirational wedge of
the CWEST framework on students that attended HBCUs.ri&j@rs and genders of the
students were purposefully different from each otbdest the boundaries of the framework.

Both interviews were read through once, and themttically coded once to help researchers
familiarize themselves with the data. The codesfeach interview were combined together to
form eight individual themes. Once the eight themverse formed, a single interview was coded
using the themes to discover if any new themes gadeiThe researchers decided that the eight
themes effectively covered the data. Finally, fithimse themes, unique quotes were chosen to
illustrate the layers in the aspirational capitaihe CWEST framework.

Darius’ Aspirational Capital as seen iAVEEST

Darius is a first-time-in-college (FTIC) sophome@ilectrical engineering student. He attends a
HBCU. His mother and father both attended collegfeneither have completed their degree. He
currently works on an automotive team on his canvgusre they use a real car for testing. He
ultimately hopes to work for Tesla.

While Darius’ story contained a multitude of exaeypbf aspirational capital in the various
layers of the BVEST framework, we have chosen to highlight founfs of aspirational capital,
depicted in Figure 2 below. The black lettered IsaxeFigure 2 display to which layers the
various forms of aspirational capital belong.
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Figure 2. GWEST Mapping of Darius’ Aspirational Capital whehe A — D black bars
represent aspirational capital in their respedayers

Bar A in the innermost orange layer describes aipiral capital in the microsystem. Darius
was asked in the interview what his education awder goals were and he mentioned his
research on automation, saying “that's what myaegeis on right novand that's what I'm

going to be interning with this summer. | like @ far.” This response contains information about
the system in which Darius is involved; his reskasca microsystem with him at the center.
However, if Darius had further mentioned additiogetitings such as how this could affect his
home life or interactions with coworkers, then #spirational capital would move into the outer
layers of the framework such as the mesosystenghakithe layer than contains two or more
settings.

Bar B represents Darius’ aspirational capital g iesosystem, the yellow layer second from the
center. In his interview, Darius takes time to ¢deshis goals once he has graduated from
college. He talks about different companies hespaien to and their expectations of their
employees. Darius says:

That kind of boosted my confidence in the majot thehose because | want to be able to
go to work and then, still have my life outsidenadrk and still, if | want to hang out with
my friends, | can do that because | have the torantso.”

He talks about several microsystems where he renaaitive, such as his “life outside of work”
and “to hang out with his friends. Because botthete microsystems involve Darius, this places
Bar B as aspirational capital in his mesosystem.

Bar C displays aspirational capital in the exogystat the middle green layer. When Darius was
asked about his future career goals, he begarstwide how and when he initially switched
majors from an applied engineering technology de¢pea “straight” electrical engineering
degree:



That’'s when | switched to just straight ElectriEagineering because | want to
be the top guy in-charge, not like the managei bonh’t want to be the assistant
to an engineer. | want to be the engineer.

This quote shows that Darius wants to be the “iopig-charge.” Thus, he aspires to be at a
higher level within a company as an engineer. Bblsevement would affect people in multiple
microsystems who Darius may or may not meet beda@seould be the leading engineer
potentially guiding other engineers and technoksgiSherefore, the capital belongs in the
exosystem, as the exosystem contains at leastystenswhere the person is not involved, such
as future coworkers or subordinates.

Finally, the black bar labeled D in Figure 2 digglaspirational capital in the chronosystem in
the outermost purple layer from the center. Daspescifically mentions multiple times in his
story that he wants to contribute to the “futurédafierica or the future of the world.” He also
says he wants hisiame to kind of be in the stars when it comes édlihng cars and stuff that
people say is coming.” This demonstrates aspiratioapital in the chronosystem because he is
considering the time perspectivelo$ career. He is not simply looking at one pairtime with

his future aspirations; he is also looking at aifeitsociety or world in which his contributions
shine.

Maya’s Aspirational Capital as seen itVZEST

Maya is a FTIC sophomore computer engineering siL&he attends an HBCU and her mother
has a bachelor’'s degree and her father has ani@&secdegree. She also has career interests in
working with autonomous vehicles. For Maya’s map,vave chosen to examine the
aspirational capital in the black boxes labele& K3, and H in the various rings of the
framework depicted in Figure 3 below.
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Figure 3. GWEST Mapping of Maya’s Aspirational Capital whehe tE — H black bars
represent aspirational capital in their respedayers

Bar E, which is located in the microsystem, inldneer closest to the individual in the orange
ring. Maya talks about looking to do an internshigcooperative education in the coming year.
She does not mention aspects of the potentiahatwvould indicate more than one
microsystem. If Maya’s description of the job oppaity included multiple microsystems or
settings, this aspirational capital could potehtibE in either the mesosystem or exosystem.
However, because Maya describes the job withouadudktional topic of coworkers, or
additional settings, Bar E is aspirational cagitahe microsystem. This is similar to Bar A in
Darius’ story.

Bar F is placed in Maya’s mesosystem, the yelloygiaecond from the inner red individual
wedge. During the interview Maya begins to talk @twer reasons for choosing computer
engineering:

And then when | thought more about it, computereegying, | know everybody
has some type of technology. | have little cousihs are like two or three who
are on little tablets and stuff. It's like, hm, gkavell instead of hindering, what
can | do to help make you better almost.

Maya described wanting to help her cousins be betteugh the use of technology. Her
cousins would act as individuals that may not nealy be in her microsystem but the
cousins would be an additional microsystem in whihindividual, Maya, would have
direct influence. She said she wants to influeheetin a positive way through her
choice of major. Thus, it is suitable to place Ban Maya’s mesosystem as this
aspiration involves two or more settings.

Bar G is positioned in Maya’s exosystem, in theegriayer that is third from the innermost
layer. During her interview she indicates thatfiaanily routinely volunteers, she explains that



she “grew up helping.” When she was asked “So wttuike engineering could allow you to
continue that?” Maya agreed. This demonstratesMiagt is interested in helping people that
are not connected to her in her microsystems. ifdisates that there is at least one
microsystem that Maya aspires to help that doesuoéntly contain her. Therefore, the
aspirational capital indicated by Bar G is bestethin her exosystem.

Finally, Bar H displays aspirational capital in tin@acrosystem, the blue layer located fourth
from the innermost layer. Maya talked about heeeagoals for the future and her major. She
said, “So I'm computer engineering, and | want wrkvfor a company to create devices that will
just help better the world.” This shows that shetsdo affect the world for the better on a
broader level. This indicates that the best fitthas particular aspirational capital would lie in
the macrosystem as it concerns the world, whidirim contains multiple systems creating
cultures.

Discussion

There are several noteworthy takeaways from apglgspirational capital in the?®EST
framework to Maya and Darius’ stories. Both storreficate that the students are looking
towards their immediate future, as their aspiraiaapital appears in their microsystem. The
students are looking towards a future that hassegbroximity to them in the form of research
and internships. If the internship or future in@ddnultiple microsystems such as their home
life, or additional work departments of which thegre a part, then the aspirational capital could
reside in the mesosystem. If the students descalfature where at least one system did not
contain them, then this could be considered patti@f exosystem. For example, this could
include talking about future coworkers, employegssupervisors. It is important for the students
to look towards a future in their microsystem bessatihese goals are closest to them. Aspirations
in their microsystem are also important to achiasé will create additional microsystems for
them to exist in which they can expand their asioinal capital.

We also observed aspirational capital in the mestesyin Maya’s story. Maya mentioned
wanting to help her cousins through her engineeategyee, demonstrating aspirational capital in
the mesosystem. This could also be seen by sorearokers as familial capital. However, it is
common for the different layers in the system tmiae multiple types of capital without forcing

it into a single type of capital. Different typessupport appearing as multiple types of capital
such as aspirational capital and familial capitatking together appears in other works as well
[1] [2]. However, we chose to place this particidrength in aspirational capital alone because
she mentions using her degree to help others,dimguypeople in microsystems in which she
exists. Therefore, this instance in her story bg$on her mesosystem in aspirational capital as it
shows aspirations for people in her microsystems.

Aspirational capital also appeared in systems &urfftom the individual. Maya demonstrated
aspirational capital in the macrosystem and Datisglayed aspirational capital in the
chronosystem. Both students enacting aspiratiotiseimuter levels indicates that the students
are thinking about their aspirations and hopes beybeir own microsystems. At the



macrosystem level, Maya is thinking about how tpact society, cultures, or subcultures in the
macrosystem. This demonstrates a different ancehigivel of aspirational capital due to the
fact that she is attempting to impact larger systeeyond just her own microsystems. Darius
has a desire to impact the “future of America.”sTeihows high aspirational capital in the
chronosystem because it displays both knowledgeaatesire to affect not only the world at
present but also the future of the world. He alemtions that he wants to be at the forefront of
changing society, again demonstrating aspiratioapital that would change over time.

We would expect engineering students to have agmed capital in multiple systems because
students often use aspirations as goals to contimpersist in STEM [2]. It is beneficial for
students to have goals that exist in their immediatle, or their microsystem. There are also
benefits to the student looking at the larger peetas they consider additional microsystems in
which they are involved, their mesosystem, or sgstan which they do not currently exist in at
least one, their exosystem. It is also importariiedooking towards impacting society or larger
cultures, their macrosystem, as well as specificalinting to change things over time, which
would appear in their chronosystem. It is necesgaexamine aspirational capital in multiple
systems as it allows students to understand aedaate their own aspirations. This in turn will
aid students implementing these goals in theisliExamining aspirational capital at the various
levels also allows engineering educators to betipare students for their future by being able
to add support tailored to the students’ aspiratiéior example, if a student is interested in
internships, or cooperative educational experieribéswould be aspirational capital in their
microsystem. If the professor is aware of theirnmsgstem level aspirational capital, they can
personally seek the student out to inform themosisible opportunities to fulfill this aspiration.

Conclusion

We used the aspirational wedge of tHRMEST framework to highlight key examples of
aspirational capital mentioned in interviews wittotBlack engineering students. We looked for
further insight into the aspirational capital oétparticipants. Both Darius and Maya have a
copious amount of aspirational capital that sparatedss the system layers of tieNEST
framework. We believe that aspirational capitaMmies an essential impetus to persist in
engineering programs degrees and helps studenttopea focus for how they can use their
degrees in the future. The framework continuesotd promise for explaining the access
students have to their different capitals and hosy tview their aspirations. We believe this
framework will continue to be able to explain tlgpds of capitals and their proximity to students
as seen in the stories of Students of Color.

Future research will continue to explore the abiibf the GWEST framework to explain the
assets of the Black engineering students and additStudents of Color. We will look at the
individual wedges of the framework as well as hbe tapitals could potentially overlap. It is
also important to note that interactions betweersistems are possible as well and highly
likely. The systems have unique definitions, howesanilar to the types of capital, they do not
exist completely separated®@EST is important to explain the access and distatedents



have to their capitals. The framework can be usedew students’ current strengths and
potential ways for engineering educators to addt@aal support. For example, in Maya’s
microsystem she explains that she is looking faepttal internships. Faculty could be sure to
reach out to her individually if they hear aboupogunities. Engineering educators could also
support Darius’ desire for a work-life balance kbgching out to him to provide mentorship on
how they navigate their own work-life balance.

While still under development as a tool for analysie believe that®VEST will have practical
implications as well. First, advancing understagdf the ways that systems interact to help
students accumulate and access capital can iddetyfpoints to promote interaction between
systems or contexts. Second, the framework mightdeful for designing interventions to help
students recognize their many assets.

However, it is imperative to realize that the framoek was not created to explain the real and
perceived barriers that students face on their SpaMway. Future research should examine
how such barriers may promote or hinder the enautwfevarious forms of capital, including
aspirational capital.

We explored the use ofPG/EST as a lens for highlighting aspirational cdgitzoss an
individual's ecosystem. The framework helped dedty identify examples of aspirational
capital within and across multiple contexts. Tkarmaples highlighted provide evidence that the
framework is viable as a tool for analysis of imtew data, and can serve as a guide for
researchers looking to add further dimension to tiealysis.

Acknowledgements

This material is based upon work supported by thgddal Science Foundation under Grant No.
1734347. Any opinions, findings, and conclusionsemommendations expressed in this material
are those of the authors and do not necessarigcteéhe views of the National Science
Foundation.

References

[1] C. C. Samuelson and E. Litzler, “Community Cuitl Wealth: An Assets-Based
Approach to Persistence of Engineering Studen@otdr: Cultural Wealth, Undergraduate
Persistence, and Students of Coldr,Eng. Educ., vol. 105, no. 1, pp. 93-117, Jan. 2016,
doi: 10.1002/jee.20110.

[2] M. Denton, M. Borrego, and A. Boklage, “Commityncultural wealth in science,
technology, engineering, and mathematics educafi@ystematic review,J. Eng. Educ.,
vol. 109, no. 3, pp. 556-580, Jul. 2020, doi: 102[ee.20322.

[3] D. Meanset al., “A Deeper Calling: The Aspirations andPersisteotBlack
Undergraduate Students in Science at a Predomynfitite Institution,”The Review of
Higher Education, 2022, doi: 10.1353/rhe.0.0183.



[4] M. Brown, C. Pyle, and N. B. Ellison, “On Myéad About It": College Aspirations,
Social Media Participation, and Community Cultuféalth,” Social Media + Society, vol.
8, no. 2, p. 205630512210915, Apr. 2022, doi: 107120563051221091545.

[5] T. J. Yosso, “Whose culture has capital? Aicaitrace theory discussion of community
cultural wealth,”"Race Ethnicity and Education, vol. 8, no. 1, pp. 69-91, Mar. 2005, doi:
10.1080/1361332052000341006.

[6] D. Tolbert Smith, “They are here to support’m@ommunity cultural wealth assets and
precollege experiences of undergraduate Black mengineering,J of Engineering Edu,
p. jee.20480, Aug. 2022, doi: 10.1002/jee.20480.

[7] U. BronfenbrennerThe ecology of human development: experiments by nature and
design. Cambridge, Mass: Harvard University Press, 1979.

[8] J. Manning, C. E. Brawner, A. Sayster, C. Mghl®l. K. Orr, and R. Brent, “Introducing
the C2West Framework for Analyzing Assets of Blatidergraduate Students in
Engineering,” presented at the 2023 Collaboratieeadrk for Computing and Engineering
Diversity (CoNECD), Feb. 2023.

[9] J. Martin and S. Newton, “Uncovering Forms oé#®ith and Capital Using Asset
Frameworks in Engineering Education,”2016 ASEE Annual Conference & Exposition
Proceedings, New Orleans, Louisiana: ASEE Conferences, Jub62p. 27087. doi:
10.18260/p.27087.

[10] S. L. Dika, M. A. Pando, B. Q. Tempest, andB Allen, “Examining the Cultural
Wealth of Underrepresented Minority Engineeringsidters,”J. Prof. Issues Eng. Educ.
Pract., vol. 144, no. 2, p. 05017008, Apr. 2018, doi:1081/(ASCE)EI.1943-5541.0000358.

[11] K. A. Renn and K. D. Arnold, “ReconceptualigiResearch on College Student Peer
Culture,” The Journal of Higher Education, vol. 74, no. 3, pp. 261-291, 2003, doi:
10.1353/jhe.2003.0025.

[12] J. Fish and M. Syed, “Native Americans in Higlcducation: An Ecological Systems
Perspective,Journal of College Student Development, vol. 59, no. 4, pp. 387-403, 2018,
doi: 10.1353/csd.2018.0038.

[13] M. McLinden, “Examining proximal and distalfinences on the part-time student
experience through an ecological systems thediggthing in Higher Education, vol. 22,
no. 3, pp. 373-388, Apr. 2017, doi: 10.1080/13562%016.1248391.

[14] F. Mulisa, “Application of bioecological systes theory to higher education: Best
evidence review,Journal of Pedagogical Sociology and Psychology, vol. 1, no. 2, p. 12.

[15] K. Naidoo, H. Yuhaniak, and Y. Abel, “An Ecgizal Systems Approach to Exploring
Facilitators and Barriers to Success for Minoritydgnts Enrolled in a Doctor of Physical
Therapy Program,Health Professions Education, vol. 6, no. 3, pp. 394-405, Sep. 2020, doi:
10.1016/j.hpe.2020.06.001.

[16] U. Bronfenbrenner, “Ecological models of hundevelopment,nternational
encyclopedia of education, vol. 3, no. 2, pp. 37-43, 1994.



