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Abstract— This work in progress research paper describes how 
three theoretical frameworks – funds of knowledge, community 
cultural wealth, and cultural and social capital – have been used 
in engineering and science education research. It also highlights 
the small sample of prior work focused on bridging or combining 
these frameworks. This paper concludes by describing a systemic 
scoping review that is underway to compare the research contexts, 
definitions, and measures used in science or engineering education 
studies which employ one or more of these frameworks.  
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I. INTRODUCTION  

Although extensive time and funding has been dedicated in 
recent years to addressing disparities in outcomes for 
nondominant students in science and engineering, such 
disparities remain largely unaltered. One potential reason for 
these lasting gaps is that much of this prior work has been 
approached from a deficit perspective [1], focused on 
identifying what nondominant students lack as the reason for 
outcomes such as their low persistence in engineering education. 
These deficit-based approaches can lead to ineffective 
interventions and overlook the entities that are truly lacking, 
namely the educational systems that are structured to support the 
success of some students while failing others [2]. 

In response to the need to improve the systems of 
engineering education that have historically failed nondominant 
students, anti-deficit and asset-based theoretical frameworks 
have been proposed to reframe research and develop educational 
structures that leverage the resources nondominant students 
bring to their educations. Funds of knowledge (FoK) and 
community cultural wealth (CCW) are two of the asset-based 
theoretical frameworks used most frequently in engineering 
education research currently. In addition, a third theoretical 
framework, Bourdieu’s concept of cultural and social capital, 
has been used by education researchers to illuminate the power 
structures that currently define engineering education and 
identify what is needed to succeed in engineering as it exists at 
present. 

These three theoretical frameworks – FoK, CCW, and 
cultural and social capital – each have their own strengths and 
applications within educational research. Recently, there have 
been calls from equity-focused education researchers to bridge 

these theoretical frameworks to more effectively support the 
educations of nondominant students [3], [4]. However, the 
definitions used to describe each framework, the research 
contexts in which the frameworks are applied, and the 
methodological tools used to identify or measure each concept 
in a study all vary widely in the literature. In addition, there has 
thus-far been little attention given to the ways that students 
bridge their assets and social and cultural capital to succeed in 
engineering. 

In this paper, we give an overview of how FoK, CCW, and 
Bourdieu’s cultural/social capital have been applied in education 
contexts, broadly, but with special attention to their use in 
engineering and science education research. We then propose 
how four asset bridging actions have been operationalized in 
past research. We conclude by describing a systematic scoping 
review which is underway to more rigorously explore the prior 
use of these frameworks, with specific attention to the study 
designs and research questions where they have been applied, 
the measures used in such studies, and efforts to bridge two or 
more of the frameworks [5], [6]. A scoping review is similar to, 
but distinct from, a systematic review [7], and can be used when 
researchers are trying to develop an overview of how concepts 
are used in the literature. Though our primary interest is in 
engineering education, we look at the fields of both engineering 
education and science education, as these two fields have 
different disciplinary histories, training structures, and 
theoretical biases. Spanning both allows us to better scope how 
these frameworks are employed by diverse research teams, and 
in turn, to better develop recommendations for future areas of 
research within engineering education. 

II. OVERVIEW OF THE THREE THEORETICAL FRAMEWORKS  

A. Community cultural wealth and funds of knowledge: 
origins and existing applications in STEM education 

Community cultural wealth (CCW) and funds of knowledge 
(FoK) are two of the most frequently used asset-based 
frameworks to understand disparate educational outcomes and 
address them in socially-just ways. Community cultural wealth 
was first proposed by Yosso as a way to identify and emphasize 
the strengths and abilities nondominant students – especially 
students of color – bring to their classrooms, yet which often go 
unacknowledged in traditional educational systems [8]. CCW is 
intended to shift the focus away from discussing what 



nondominant students lack (or are deficit in) to instead 
acknowledge the diverse forms of cultural wealth that such 
students possess. Yosso identifies six forms of CCW: 
aspirational, navigational, social, linguistic, familial, and 
resistant capital [8]. Since it was first developed, CCW has been 
applied widely across many educational contexts, including to 
explore the experiences of Latina/o and Black students pursuing 
higher education [9], [10], [11], [12] and graduate school [13], 
to understand the experiences of teachers and faculty of color 
[14], [15], and to document the impacts of Latina/o parental 
involvement in their children’s educations [16], [17]. 

The concept of funds of knowledge was first operationalized 
by Velez-Ibanez in a study of communities at the US-Mexico 
border [18]. It was later applied as a way to acknowledge the 
assets that Mexican American children bring to the classroom 
[19], [20]. Moll et al. define FoK as the “historically 
accumulated and culturally developed bodies of knowledge and 
skills essential for household or individual functioning and well-
being” [19, p. 133]. Like CCW, FoK emphasizes the assets that 
students can gain from their home lives, seeing their families as, 
“containing ample cultural and cognitive resources with great 
potential utility for classroom instruction” (p. 134). While CCW 
has been most frequently applied to illuminate the ways that 
students and professionals of color navigate formal systems (of 
education, of employment) [2], [21], FoK has been applied 
within the classroom itself to change pedagogy [22], [23], [24].  

In engineering education, both community cultural wealth 
and funds of knowledge have been used in research studies in 
recent years. Denton et al.’s systematic review of applications of 
CCW in STEM education yielded 33 studies that utilized 
Yosso’s framework [21]. The studies identified by Denton et al. 
include ones that sought to categorize engineering students’ 
CCW and FoK [25], [26] and to explore the dynamics of how 
different forms of CCW interact with each other in engineering 
education contexts [27]. Other related work includes Revelo and 
Baber’s study focused on how Latina/o engineering students 
develop one specific form of CCW, resistant capital, during their 
engineering studies [28]. Finally, Smith and Lucena identified 
the FoK of low-income, first-generation students in engineering 
[29], [30]. 

B. Bourdieu’s analysis of capital: definitions and uses 

Bourdieu proposed the notion of capital to explain, “what 
makes the games of society . . . something other than games of 
chance” [31, p. 241]. For Bourdieu, capital represents, “the 
immanent structure of the social world, i.e., the set of 
constraints, inscribed in the very reality of that world, which  
govern its functioning in a durable way, determining the chances 
of success for practices” (p. 242). Bourdieu identified three 
forms of capital: economic capital; cultural capital (the 
knowledge, skills and behaviors that an individual acquires from 
sociocultural contexts); and social capital (social connections 
and relationships) [31]. Bourdieu argued that one form of capital 
can usually be converted into another. For example, social 
capital can often lead to securing a job offer in a desired field, 
which translates to an increase in economic capital. Foor 
identified potential cultural capital in engineering as, “knowing 
how to study, to write a cover letter to go with a resume, or to 
get a haircut and wear a plain dark suit and white shirt when 

interviewing for a job” [32, p. 106]. An example of engineering 
social capital could be “having a parent who is able to forward 
their child’s resume for a summer internship to a friend working 
at a company that hires engineers” (p. 106). Others have 
similarly explored what makes up science cultural capital [33], 
[34]. 

Bourdieu divided cultural capital into three forms [31], [35], 
[36]: embodied cultural capital, which includes “long-lasting 
dispositions of the mind and body” [31, p. 243] and can be 
transmitted from one person to another; objectified cultural 
capital, which takes the form of cultural goods (pictures, books, 
dictionaries, instruments) and can easily be shared due to its 
materiality; and institutionalized cultural capital, in the form of 
academic or other formal qualifications. Bourdieu originally 
conceived of cultural capital as a way to explain the unequal 
academic achievement of children from different socioeconomic 
backgrounds [31]. As academic distinction is defined in terms 
of a set of cultural and arbitrary norms, it is theorized that 
students who possess the “right kind” of cultural capital (i.e., the 
forms valued by schools), and a lot of it, achieve more in the 
education system [35], [37]. From this perspective, schools are 
not neutral in their role but rather actively legitimize, value and 
distribute certain forms of cultural capital, most commonly that 
of the dominant groups [38]. 

Social capital is linked to one’s network of connections – 
their “membership in a group” [31, p. 248], which could include 
a family, tribe, school or political party. A person’s social 
capital, “depends on the size of the network of connections he 
can effectively mobilize and on the volume of the capital 
[possessed] by each of those to whom he is connected” (p. 249). 

In engineering and science education research, the notion of 
social and cultural capital has been used as a lens to develop 
interventions to increase the chances of success of 
underrepresented minority students [39] and to understand the 
experiences of engineering transfer students [40]. There have 
also been attempts to characterize the social and cultural capital 
accessed by engineering students [25], [41]. Corple et al. found 
that a culture of positioning biomedical engineering students “on 
their own” in their professional development at a large, research-
intensive university posed barriers to students without “ready 
access” to specific types of cultural and social capital not 
provided by their academic program [41, p. 11]. Martin et al. 
used a quantitative “Name and Resource Generator” instrument 
to identify the engineering-related social capital that first-
generation engineering students accessed before and during their 
engineering studies [42].  

One of the most striking applications of a social and cultural 
capital framework to engineering education is found in Foor et 
al.’s use of narrative to highlight the voice of Inez, a low-
income, first-generation student [32]. Foor et al. use Inez’s story 
to make visible the interplay between the institutional cultural of 
an engineering program and Inez’s experiences within that 
program. The authors argue that, in order to change the culture 
of engineering to make it more inclusive of diverse students, “A 
requisite step is to examine the underlying beliefs of the 
dominant culture and their differential impacts on diverse 
faculty and students, like Inez” (p. 111). 



Finally, it is worth noting that some researchers critique the 
ways that Bourdieu’s notion of capital is frequently applied to 
educational contexts [3], [43], [44], arguing that these 
applications promote deficit models for understanding disparate 
educational outcomes among students. While Bourdieu’s 
concept of social and cultural capital is not explicitly anti-deficit, 
it can be applied to support anti-deficit aims, as it provides a lens 
to understand and explain the inequities of the current system of 
engineering education [1], [3]. When used in this way, the 
framework of cultural/social capital places the blame for 
disparate educational outcomes not on students, but on broader 
educational systems and practices; science education research 
has successfully used cultural/social capital in this way [33]. As 
described in the following section, bridging asset-based models 
(like FoK and CCW) and social/cultural capital may be a way to 
avoid this deficit trap. 

C. Calls to bridge funds of knowledge, community cultural 
wealth, and the forms of capital 

In recent years, there have been calls for education 
researchers and practitioners to bridge the asset-based 
frameworks of funds of knowledge and community cultural 
wealth with Bourdieu’s concepts of social and cultural capital in 
order to leverage the strengths of both approaches and improve 
the educational outcomes of nondominant students [2], [3], [4]. 
In the introduction to a special issue of the journal Urban 
Education which aims to put these frameworks into conversation 
with one another, Rios-Aguilar and Neri write, “Without critical 
examination of the relationship [between FoK, CCW and 
social/cultural capital], important dilemmas of power and 
context are left unaddressed, making it difficult to pursue 
equitable schooling outcomes for minoritized students. […] The 
educational pursuit of justice requires both making curricular 
and pedagogic use of learners’ home- and community-based 
knowledge; and making the codes of power explicit and 
practicable for minoritized students” [4, pp. 5–6]. 
Understanding how these theoretical frameworks have been 
bridged in past engineering and science research and 

encouraging such bridging in future studies is one of the primary 
objectives of the work described here. 

Elsewhere, Rios-Aguilar et al. lay out the potential benefits 
of bridging asset-based frameworks and Bourdieu’s notions of 
capital in educational contexts: “The funds of knowledge 
approach can benefit from adopting a capital perspective that not 
only incorporates an examination of power issues within certain 
contexts, but also emphasizes key processes […] that can help 
under-represented students achieve their academic and personal 
goals. In a similar way, the extensive research on social and 
cultural capital could benefit from examining the links between 
power, class, and pedagogical action” [3]. The authors go on to 
describe how bridging these frameworks can lead to four 
processes that may advance educational research and 
opportunities for nondominant students: 1) recognition of 
students’ FoK and CCW, then moving beyond this recognition 
to 2) transmission of “the tools to begin to transform their 
resources, and we argue their sociocultural capital and funds of 
knowledge, into agency and power” (p. 177), 3) conversion of 
students’ and families’ funds of knowledge into forms of capital, 
and finally 4) activation and mobilization of capital, FoK, and 
CCW [3]. Smith and Lucena have proposed a fifth process, 5) 
contortion, in which students both resist the social and cultural 
capital valued by a system (such as engineering) and assimilate 
in order to serve their own end goals [45].  

The first process, recognition of students’ FoK and CCW, 
has already been explored extensively in science and 
engineering education (e.g. [30], [46]). In this work, we focus 
on the four subsequent processes that can follow the initial 
recognition of students’ assets: transmission, conversion, 
activation/ mobilization, and contortion. We refer to these as 
bridging processes because they are ways that students make 
connections between their assets and the capital required to 
succeed in engineering.  

In Table 1, we define each of these four bridging processes 
in more detail and offer examples of how they have been used 
by other science and engineering researchers in prior work. 

TABLE I.  DEFINITIONS AND PRIOR USES OF FOUR ASSET-BRIDIGING PROCESSES 

Bridging process Definition How this process has been used by other STEM 
education researchers 

Transmission of assets and forms of 
capital within students’ families, 
peers, and university networks [3] 

Includes all the ways that FoK, CCW, and 
social/cultural capital are acquired or learned 
from another person. 

Martin and Newton, 2016 – Coding of the CCW and FoK 
that underrepresented engineering students report as 
significant [25]. 

Conversion of students’ and 
families’ FoK and CCW into forms 
of capital [3] 

Conversion between resources explicitly valued 
in an engineering education context 
(social/cultural capital) and those that commonly 
go unacknowledged or unvalued. Usually entails 
an exchange rate [3] which can be quite costly for 
some students. 

Smith and Lucena, 2016 - How LIFG engineering students 
convert their engineering FoK into social/cultural capital  
[29], [30]. 

Activation and mobilization of 
capital, FoK, and CCW [3] 

Moves beyond availability of a resource to its 
actual utilization to achieve a desired end. 
Usually accompanied by an awareness of the 
relevant power dynamics in a given context [3]. 

Wilson-Lopez & Acosta-Feliz, 2021 – Explored how 
Latinx youth mobilized their workplace FoK in engineering 
education [26]. 
 
L. Martin, 2014 – Bridged CCW and social/cultural capital 
in the design of a support program for STEM Latina/o 
transfer students [47]. 

Contortion [45] A process in which students simultaneously resist 
the capital valued by a system and assimilate to 
serve their goals [45]. 

Smith and Lucena, 2022 – Detailed description of how four 
LIFG students engaged in contortion in their engineering 
educations [45]. 



III. SYSTEMATIC SCOPING REVIEW OF THE THEORETICAL 

FRAMEWORKS 

To better understand how these three theoretical frameworks 
have been employed in science and engineering education, our 
research team has initiated a systematic scoping review. A 
scoping review is the best choice for this undertaking because, 
unlike systematic reviews, scoping reviews are helpful for 
“mapping the key concepts that underpin a research area” [5, p. 
142], which aligns with the objectives of our work. In this 
section, we describe the scoping review protocol that we have 
developed. 

A. Scoping review questions 

The review questions in a scoping review guide the search 
for relevant papers and the inclusion criteria that determine 
which sources are included [5]. Our scoping review has four 
questions: 

1) What are the common study designs and research 
contexts in science and engineering education where 
these theoretical frameworks have been used? 

2) In studies that employ FoK, CCW, or cultural/social 
capital, how are these frameworks defined? 

3) How have two or more of these frameworks been 
bridged or combined in science or engineering 
education research? 

4) How have FoK, CCW, and cultural/social capital been 
measured in science and engineering education 
research? 

B. Inclusion criteria 

We are using the following inclusion criteria in our search: 
 FoK, CCW, and/or cultural/social capital should be 

identified by the authors as one of the primary theories 
applied in the work. 

 The research context should be in science or 
engineering education. 

 We have limited the search to 2005 to 2024, as 2005 
marks the date that the newest of these frameworks 
(community cultural wealth) was first proposed [8]. 

IV. FUTURE WORK 

Our team has begun to develop our search strategy, which 
has included the development of search terms and preliminary 
searches in relevant research databases with support from a 
university librarian. Our next steps in this work are to complete 
this initial search, remove duplicate papers, and begin to review 
the abstracts of the non-duplicate papers to determine if they 
meet our inclusion criteria. 
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