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Abstract

Informal STEM education institutions seek to engage broader cross sections of
their communities to address inequities in STEM participation and remain rel-
evant in a multicultural society. In this chapter, we advance the role that eval-
uation can play in helping the field adopt more inclusive practices and achieve
greater equity than at present through evaluation that addresses sociopolitical
contexts and reflects the perspectives and values of non-dominant communi-
ties. To do this for specific projects, we argue that evaluation should privilege
the voices and lived experiences of non-dominant communities, engage com-
munities in identifying desired outcomes, and ensure multicultural validity of
instruments, measures, and inferences. At the field-wide level, we urge evalu-
ators to examine conceptualizations of “broadening participation in STEM,”
evaluate community-based partnerships, and address replication and scaling.
Ultimately, these actions can lead to greater equity in evaluation and in infor-
mal STEM education. © 2019 Wiley Periodicals, Inc., and the American
Evaluation Association.

. . . the reproduction of social disadvantage in [informal science education (ISE)]
has less to do with purposefully exclusive practices on the parts of ISE institutions
and their representatives, than with the ingrained values, systems and behaviours
of ISE practitioners, their visitors and their “non-visitors”, as well as society more
broadly. (Dawson, 2017, p. 221)
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Those who attempt to study and advance knowledge of multicultural and cultur-
ally competent evaluation inevitably find that the central issue is to move beyond
narrow culture-bound assumptions toward diverse sociocultural perspectives and
experiences. (Hopson, 2003, p. 1)

Evaluation of informal science, technology, engineering, and mathe-
matics (STEM) education programs and exhibitions is fundamen-
tally tied to issues of equity. As the above quotations illustrate,

informal STEM education (ISE) and evaluation are rooted in values and
assumptions that reflect cultural, social, and historical forces that shape
professional and institutional practices. In ISE, these practices privilege the
perspectives, concerns, and preferences of dominant groups and disadvan-
tage non-dominant groups (Ash & Lombana, 2013; Dawson, 2014a; Fein-
stein, 2017; Philip & Azevedo, 2017). Likewise, evaluation practices reflect
the larger power and social structures in society (House & Howe, 1999;
Mertens, 1999); they are often grounded in the dominant culture worldview
and values and marginalize non-dominant communities (Hopson, 2003;
Stanfield, 1999; Thomas & Madison, 2010).

This chapter explores the relationship between equity and evaluation
in the context of ISE in the United States, focusing specifically on this is-
sue’s theme of summative evaluation of ISE outcomes. We advance the role
that evaluation can play in the future to help the field enact more inclusive
practices and achieve greater equity by assessing outcomes in ways that
explicitly consider sociopolitical contexts as well as the values, practices,
and lived experiences of non-dominant communities. We situate our argu-
ments in two bodies of literature: the emerging discussion about equity in
ISE and the flourishing literature on foregrounding culture and context in
evaluation.

Equity and Informal STEM Education

Though STEM is increasingly important for daily life and work, communi-
ties of color have been traditionally underrepresented in STEM careers and
inadequately served in STEM education (Dawson, 2014a; Herrenkohl &
Bevan, 2017; U.S. Bureau of Labor Statistics, 2017). Engagement in ISE,
for example, is dominated by privileged groups (Ash & Lombana, 2013;
Dawson, 2014a, 2017; Feinstein & Meshoulam, 2014), and ISE institutions
actively seek to engage broader cross sections of communities to help reduce
educational inequities and remain relevant in an increasingly multicultural
society (Farrell & Medvedeva, 2010; Feinstein, 2017). This positions ISE in-
stitutions as key actors in national efforts to broaden participation in STEM
(Bell, Lewenstein, Shouse, & Feder, 2009; Center for the Advancement of
Informal Science Education [CAISE], 2018; Committee on Equal Opportu-
nities in Science and Engineering [CEOSE], 2017). Most often, broadening
participation activities are defined as those that encourage full participation
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in STEM education and careers by communities of color, White women, and
people with disabilities (CEOSE, 2017). To date, however, ISE efforts have
largely focused on diversifying ISE participants without addressing the con-
ditions that have created inequities (Dawson, 2014a; Feinstein, 2017; Philip
& Azevedo, 2017).

Currently, the ISE field lacks shared terminology and definitions of no-
tions such as diversity and equity (Feinstein & Meshoulam, 2014). We use
the term diversity to refer to the ways in which people are similar and dif-
ferent, including but not limited to identities, social locations, lived experi-
ences, and values (Garibay & Huerta Migus, 2014; Nightingale & Sandell,
2012). Equity implies fair access to resources (such as education) that ad-
vances social justice by allowing for self-determination and full participa-
tion in society (Dawson, 2014a; Feinstein, 2017; Philip & Azevedo, 2017).
Efforts to achieve diversity in ISE may also advance equity, depending on the
extent to which the underlying assumptions and norms that shape experi-
ences are addressed. While ISE is often considered sufficiently self-directed
for all individuals to orchestrate rewarding experiences (e.g., Falk, 2001),
ISE institutions are fundamentally structured to align with the dominant
culture practices of “expected” visitors (Dawson, 2014b; Garibay, Lannes,
& González, 2017). Members of non-dominant communities, in contrast,
often find their practices and norms are not reflected, leading them to expe-
rience ISE as unwelcoming, confusing, and/or irrelevant (Dawson, 2014b;
Garibay, 2009; Garibay et al., 2017).

Efforts to diversify ISE participation that focus exclusively on provid-
ing greater access, inadvertently locate the “problem” within underserved
communities. These efforts aim to help communities overcome limitations
in their ability to access, navigate, and/or appreciate traditional ISE prac-
tices, reflecting deficit-based, assimilationist, and/or colonialist perspectives
(Bell et al., 2009; CAISE, 2018; Dawson, 2014a; Garibay et al., 2017; Philip
& Azevedo, 2017). In contrast, equity-focused efforts locate the “prob-
lem” within ISE institutions and aim to reconceptualize ISE to reflect a
broader range of cultures and practices (CAISE, 2018; Dawson, 2014a;
Garibay et al., 2017). Consistent with literature in the field of organizational
change, we refer to these actions as inclusive practices (e.g., Sabharwal,
2014).

Foregrounding Culture and Context in Evaluation

The practice of evaluation has faced similar calls to address its ground-
ing in dominant culture practices and assumptions. Like ISE, evaluation is
shaped by values and beliefs that are culturally defined (Hood, Hopson, &
Kirkhart, 2015). Though frequently portrayed as value-neutral, evaluation
advances particular values through decisions around study purposes and
audiences, key questions, methods, dissemination of results, and social re-
lational aspects of the evaluator’s role (Greene, 1997, 2012). These choices
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are often guided by a form of “epistemological ethnocentrism” (Reagan,
1996, cited in Hopson, 2003) through which evaluation practice is shaped
by norms and assumptions that privilege dominant worldviews and cul-
tures and marginalize those of non-dominant communities (Hopson, 2003;
Thomas & Madison, 2010). The very notion of value-free evaluation as-
sumes dominant culture experiences are normative and universal (Hopson,
2009; Stanfield, 1999).

To counter this ethnocentrism, approaches have been developed that
attend explicitly to culture and privilege the lived experiences of people of
color, indigenous peoples, and others that have been historically marginal-
ized (Chouinard & Cousins, 2009; Hopson, 2009; Samuels & Ryan, 2011).
Among these, culturally responsive evaluation (CRE) has emerged as a
prominent framework that recognizes the fundamental importance of the
culture(s) of programs, individuals, and communities; engages issues of
power, privilege, and marginalization; and advances equity and social jus-
tice (Frierson, Hood, & Hughes, 2010; Hood et al., 2015; Hopson, 2009;
Samuels & Ryan, 2011). CRE and related approaches also attend closely
to context, including the sociopolitical climate, geographic location, eco-
nomic conditions, and timing associated with a program (Thomas, 2004).
Evaluators who foreground culture argue that a program must be evaluated
in light of its own unique context (LaFrance, 2004).

In this chapter, we draw on this literature to illuminate the key role
evaluation can play in ISE as we look to the future. Although cultural re-
sponsiveness in ISE evaluation does not in itself guarantee equity, it can—
when done with intention—help illuminate unexamined assumptions, per-
spectives, and practices that perpetuate inequities. Evaluation can foster
more inclusive practices and can play an important role in advancing equity
at two levels: specific ISE projects (such as programs or exhibitions) and the
ISE field overall. For particular projects, we illustrate how evaluation can
and should (a) privilege the voices and lived experiences of non-dominant
communities, (b) engage communities in identifying desired project out-
comes, and (c) ensure multicultural validity of instruments, measures, and
inferences. Concerning the ISE field overall, we describe how evaluation
can and should (a) examine conceptualizations of broadening participation,
(b) evaluate community-based partnerships, and (c) address replication and
scaling.

Evaluating Specific Projects

To strengthen ISE going forward, we argue that evaluations of specific
projects should advance equity and inclusive practices in three ways: (a)
privilege the voices and lived experiences of non-dominant communities,
(b) involve community members in identifying desired project outcomes,
and (c) strive for multicultural validity of instruments, measures, and
inferences.
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Privilege Community Voice

Attending to context and culture in ISE evaluation begins with privileg-
ing the voices and lived experiences of community members, particularly
communities that have traditionally been excluded or marginalized (Hood
et al., 2015; Hopson, 2009). This positions communities as experts about
their own lives rather than relying on proxies (Madison, 2007) and en-
sures that findings reflect a range of perspectives beyond those currently
engaged in ISE. Further, when seeking to understand the experience of
non-dominant communities, evaluators must actively reject a deficit view
(Hopson, 2009; Stanfield, 1999) and guard against deficit models embed-
ded in programs that, in essence, blame individuals for social or educational
problems (Thomas & Madison, 2010). This requires specific awareness and
sensibilities of the evaluator (Kirkhart, 1995), often enhanced by shared
lived experience between evaluators and community members (Hood et al.,
2015; Thomas, 2004). Thus, there is a critical need for evaluators of color
within ISE, a need shared with the field of evaluation more generally (Hood,
2001; Hopson, 1999).

Centering community perspectives also supports reflective practice, a
type of “double-loop learning” in which ISE staff and evaluators examine
their own assumptions, attitudes, and understandings about communities
and practices (Argyris & Schön, 1995; Rogers & Williams, 2006; Samuels
& Ryan, 2011). Through reflection, ISE staff and evaluators can gain in-
sight about the diversity of communities, uncover and examine institutional
attitudes, and identify practices that foster or preclude full participation.
Ultimately, this builds the organizational capacity necessary to implement
inclusive ISE practices (Garibay & Huerta Migus, 2014).

To illustrate, we consider a summative evaluation of an outdoor
“parklet” developed to engage Latino families in STEM content (Garibay
Group, 2015). Parklets are temporary public spaces that typically extend
sidewalks to the width of parking lanes on which they are installed and pro-
vide communities with public space and amenities (City of San Francisco,
2015). Located in San Francisco’s Mission District, a historically Latino
neighborhood, the parklet featured exhibits about water and sustainable
water use that were designed and installed by the Exploratorium, a San
Francisco science center. The ISE team identified three primary intended
outcomes for the parklet: families would (a) actively engage with the ex-
hibits, (b) deepen their understandings about STEM content, and (c) con-
nect to the experience personally and find it culturally relevant. Evaluation
of the parklet was grounded in the lived experiences of Mission neighbor-
hood residents, and the evaluation team included bilingual/bicultural eval-
uators, some of whom were familiar with the Mission’s Latino community.
The team worked with a neighborhood school to broker relationships with
families and interviewed administrators to deepen understanding of con-
textual issues.
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Several aspects of the evaluation findings provided a basis for reflection
among ISE staff and evaluators. First, the evaluation illuminated aspects of
the Mission’s sociopolitical context that had not been considered during the
parklet’s conception and initial development. Findings revealed that gentri-
fication in the Mission and potential displacement of neighborhood resi-
dents had led many community members to feel skeptical of organizations
coming from outside the neighborhood. This had affected where the parklet
could be placed, and its eventual location was in an area that was less fre-
quented by Latino residents than other candidate locations.

During the design process, exhibit developers anticipated that families’
preferences for using Spanish and English would vary (reflecting the com-
plexity of linguistic practices in informal learning; see Garibay & Yalowitz,
2015; Yalowitz, Garibay, Renner, & Plaza, 2015), but the evaluation illu-
minated many other important dimensions of diversity within the commu-
nity beyond language that needed to be considered. For example, the study
revealed nuances in how families with varying levels of formal education
engaged with the exhibits and made meaning of their experiences. Among
families in which caregivers had more formal education, group interactions
focused on knowledge acquisition, concepts were “taught” or facilitated by
a more knowledgeable individual (usually a parent), and learning unfolded
unidirectionally. This resembled interactions documented in studies of fam-
ilies visiting museums (e.g., Briseño-Garzón, Anderson, & Anderson, 2007;
Moussouri, 2003) and the learning arrangements in schools.

Families in which caregivers had less formal schooling displayed more
fluid, dynamic, and exploratory interactions. These groups engaged with
the exhibit topics but did not focus exclusively on the science content or
processes depicted. Instead, group members introduced a range of ideas and
drew on past experiences to make sense of what they encountered. Conver-
sations often involved storytelling and discussion of related experiences.
Adults and children worked together to interpret content rather than one
person facilitating the interaction.

Finally, the evaluation illuminated assumptions that broadening par-
ticipation simply requires removing barriers to access. The science cen-
ter aimed to remove barriers to ISE experiences by placing museum-style
exhibits (with an assortment of interactive components and explanatory
panels and labels) in a community setting. When these exhibits were en-
countered in a parklet, however, they seemed out of context and were unfa-
miliar to many families, prompting some adults to wonder: What were these
devices? Were they put there by the local school or the City? Were they demon-
strating something? Some families were unsure whether it was acceptable to
touch or interact with the components and looked to the evaluation team
for information about the content or what they should do. Additionally,
families saw little in the exhibition that was culturally relevant, although
the topic of water was seen as relevant to San Franciscans as a whole. This
revealed the ways in which ISE needs to shift its focus beyond providing
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access and reconsidering its practices in order to reflect a broader range of
cultures and experiences.

By privileging neighborhood residents’ perspectives, the evaluation re-
vealed the meaning community members made of their experiences, pro-
vided insight about the diversity of the neighborhood the science center
sought to serve, and uncovered assumptions about how families interact
with museum exhibitions and, more generally, learn together.

Identify Desired Outcomes

Issues of equity and inclusive practices arise early in the evaluation pro-
cess, often when a project is under development and intended outcomes
are specified. Typically, desired outcomes reflect the aims of ISE leaders and
staff and project funders. These intentions may not align, however, with
the priorities of ISE participants (Allen et al., 2007; Heimlich & Horr, 2010;
Perry, 2012) and/or the broader community. Such misalignment can stem, in
part, from the considerable variability among ISE participants. Disconnects
can also arise due to different perspectives about what counts as learning
and what types of knowledge are important, as these understandings are
informed by cultural values and priorities (Goodnow, 1990; Rogoff, 2003;
Stein, Garibay, & Wilson, 2008). In the same way, conceptualizations of
the “problem” to be solved or “need” to be met by ISE reflect culture, val-
ues, and assumptions and may differ between ISE staff and members of
various communities (Hopson, 2003; Madison, 1992). Further, misalign-
ments can stem from “evaluating down”—that is, adopting a paternalistic
and/or deficit viewpoint when specifying intended outcomes for tradition-
ally marginalized groups (Hopson, 2009).

As the field looks to the future, ISE projects should consider com-
munity perspectives when defining desired outcomes. A key strategy is
front-end evaluation, which is conducted during the beginning phases of
planning and has been frequently used to inform exhibition themes and
content, improve communication of key ideas, and remove barriers to visi-
tor engagement (Diamond, Luke, & Uttal, 2009; Dierking & Pollock, 1998;
Silverman & Korn, 1994). Going forward, we encourage the use of front-
end evaluation to understand community members’ interests and needs and
to enable evaluators and ISE staff to specify intended outcomes that reflect
culturally appropriate norms and values (Allen et al., 2007).

A front-end evaluation of a summer environmental science program
for youth illustrates these ideas (Garibay, 2006). In this study, a bicul-
tural evaluator worked with the ISE team to examine the program’s stated
goals, specify intended outcomes, and develop measurable indicators. Youth
and parents were interviewed to understand the extent to which proposed
target outcomes and indicators aligned with the context and the intended
audiences’ perspectives and experiences. The evaluation revealed important
differences between the ways in which “active parental engagement” was
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conceptualized by the ISE staff and parents. On the one hand, the ISE
staff identified regular attendance at parent meetings and evening events
as the key measure of parental engagement. Parents, on the other hand, saw
parental engagement as multifaceted. They described, for example, the care
and responsibility they took in ensuring that their children were well-rested
and ready for the program, getting their children to the program on time,
checking in with their children to ask about the program, and being sup-
portive and encouraging of the activities and topics in which their children
showed interest. The front-end evaluation also found that parents’ work
schedules and responsibilities for younger children meant that attending
meetings and events was not always possible.

The findings led the ISE team to recognize the hidden assumptions
and dominant cultural norms embedded in the proposed indicators and,
ultimately, to revise and broaden them to include more culturally relevant
behaviors and activities. This process was consistent with calls to “define
‘success’ or ‘effectiveness’ in conjunction with a community, using measures
grounded in that community’s perspectives and values” (Stein et al., 2008,
pp. 191–192).

Attend to Multicultural Validity

A third way in which ISE evaluation should attend to equity and inclusive
practices is by ensuring that instruments and measures used in evaluation,
and inferences drawn from resulting data, are valid for the culture and con-
text in which the evaluation is situated. Validity refers to the soundness
and appropriateness of the understandings and inferences drawn from an
evaluation (Kirkhart, 1995; Messick, 1988; Thorndike & Thorndike-Christ,
2010). In multicultural settings, validity requires the use of rigorous, cul-
turally appropriate methodology; attention to lived experience (including
both the evaluator’s awareness of their own cultural location and incorpo-
ration of community member’s lived experiences into the evaluation); re-
lationships characterized by trust and respect; congruence between theory
and cultural context; and consideration of the evaluation’s consequences
for the community (Kirkhart, 2013b).

At a methodological level, evaluators must examine whether instru-
ments, measures, and data collection procedures will generate accurate,
trustworthy understandings (Kirkhart, 2010). This is done in several ways:
considering the extent to which measures are relevant to community mem-
bers’ lived experiences; conducting validity studies using culturally appro-
priate criteria and norming assessments with appropriate reference groups;
ensuring that constructs are equivalent across cultures and languages; and
determining whether generalizations may or may not be extended across in-
dividuals, communities, and cultures (Kirkhart, 1995). Evaluators must ac-
tively recognize and incorporate culturally-specific contextual factors into
the study, use culturally-relevant interpretive strategies to generate findings,
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examine their own values and assumptions, and ensure that interpretations
and evaluative conclusions are aligned with communities’ lived experiences
(Kirkhart, 1995; 2013a; Madison, 2007; SenGupta, Hopson, & Thompson-
Robinson, 2004).

Issues of multicultural validity arose in the parklet evaluation de-
scribed above. Rather than start with predefined, normative measures of
what constituted STEM engagement among dominant group visitors, the
parklet evaluation revealed and centered community members’ authentic
practices and styles of interactions. Instruments were developed simulta-
neously in English and Spanish to address construct equivalence, and data
were recorded and analyzed in the language in which they were collected,
allowing evaluators to capture nuances not always directly translatable be-
tween languages.

The relationship between measurement, equity, and inclusive prac-
tices was also evident in an evaluation of a research project concerning
facilitation strategies used by science center staff at math exhibits (Garibay
& Huerta Migus, 2017). Drawing on established practices for studying
math engagement, ISE researchers created rubrics to code video recordings
of interactions between families and ISE staff. The rubrics ranked varying
types of family interactions as indicators of levels of math engagement (low
to high). The evaluation uncovered a tension between the use of existing
and accepted measures of math engagement and the need to consider the
cultural norms and practices of families from non-dominant groups that
participated in the study. Evaluators noted that using the “low to high”
rubric could lead to unintentional norming of certain interactions by con-
sidering particular behaviors indicative of “more successful” engagement
than others. This, in turn, could devalue other types of interaction.

Resisting dominant-group norming can be challenging; therefore, eval-
uators must scrutinize the contextual and cultural relevance of constructs
and instruments and carefully consider the extent to which they can make
valid, meaningful inferences across communities and cultures (Chouinard
& Cousins, 2009; Kirkhart, 1995). This requires ISE evaluators and staff
to identify and document the assumptions embedded in instruments; to
mitigate those assumptions when possible; and to clearly articulate instru-
ments’ limitations so that evaluative claims can be described and critiqued.
In the math facilitation study, evaluation findings helped the research team
reconsider how they had defined “successful” math engagement and move
away from measures that privileged certain styles of interaction. Instead,
researchers focused on the alignment between families’ behaviors and facil-
itators’ actions. The team also disaggregated data by demographic categories
to check for bias.

Discussion of multicultural validity is particularly critical given the
current conversation about shared or common measures in ISE (see
Allen & Peterman, this issue; Grack Nelson, Goeke, Auster, Peterman, &
Lussenhop, this issue). We recognize that field-wide measures have the
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potential to bring much-needed rigor to ISE evaluation, strengthen the evi-
dence base that underpins evaluative claims, enable cross-project and cross-
institution conversation about findings, and reduce the burden of instru-
ment development for individual evaluators. As Grack Nelson et al. (this is-
sue) emphasize, however, validity arguments are built on evidence gathered
in particular contexts with particular audiences. Evaluators must, therefore,
carefully consider the extent to which a shared measure is valid for a given
context, culture, and population.

Further, we strongly caution that shared measures and constructs can
become de facto representations of normative, dominant culture practices
that are then accepted as defining the intended outcomes of ISE. In efforts
to broaden STEM participation, however, not all programs can be held to
the same standards (Chubin, Harkavy, & Martin-Vega, 2017), since context
and culture can intertwine deeply with programs and, in fact, help constitute
programs rather than merely serve as settings or backdrops (Chouinard &
Cousins, 2009; Greene, 2005; Rog, 2012).

Relatedly, we recognize that many summative evaluations of ISE
outcomes seek to understand “what works” and to draw comparisons of
relative effectiveness across interventions and settings. Often, the methods
that support causal inferences require evaluators to strive to reduce
complexity and strip away contextual and cultural elements to maximize
internal validity (Allen et al., 2007; Campbell & Stanley, 1963). We
concur with Cronbach and Associates (1980), however, that these efforts
reduce the relevance of evaluation findings. As ISE evaluation continues
to develop, we urge the field to embrace an expanded perspective on
effectiveness by seeking to understand “what works, for whom, under what
circumstances.” To do this, we encourage evaluators to continually ground
their findings (including data from shared measures) in context and to look
to emerging views of causality and causal methods that consider—rather
than strive to strip away—context, culture, and complexity (see Gates &
Dyson, 2017 for an overview).

Contributions to the Larger ISE Field

Addressing inequities in STEM participation and remaining relevant in an
increasingly multicultural society requires the ISE field to look beyond in-
dividual projects and enact field-wide efforts to broaden participation in
STEM. Evaluation can play a key role in advancing equity and inclusive
practices in field-wide efforts if evaluators (a) critically examine conceptu-
alizations of broadening participation, (b) evaluate community-based part-
nerships, and (c) address replication and scaling.

Examine Conceptualizations of Broadening Participation

Evaluators have a key role to play in critically examining how “broaden-
ing participation” is defined and operationalized in field-wide conversations
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about STEM learning and engagement. Therefore, we encourage evaluators
to pose and investigate questions such as: Participation by whom? In which
aspects of STEM? To what end? This requires evaluators to explicitly address
issues of power and privilege and to situate their work in terms of social
justice (Greene, Millett, & Hopson, 2004; House & Howe, 1999), as they
direct evaluative efforts toward the distribution of social “benefits and bur-
dens” (Madison, 2007, p. 108).

As a first step, we encourage evaluators to examine how “broadening
participation” is defined in the specific projects they evaluate, and within
the field more broadly, as well as the extent to which different communi-
ties play—or should play—roles in establishing that definition. Conver-
sations about broadening STEM participation often focus on how to at-
tract and support students in completing degrees and seeking careers in
STEM, practices associated with the STEM career “pipeline” (e.g., Chubin
et al., 2017). Communities, however, may have a range of priorities be-
yond career preparation, such as addressing health disparities (e.g., Logan
et al., 2015), confronting inequities associated with climate change (e.g.,
Morello-Frosch, Pastor, Sadd, & Shonkoff, 2009), or responding to local
environmental health concerns (e.g., Corburn, 2005). Broadening partici-
pation could, therefore, focus on equity of opportunities to access the ex-
isting STEM knowledge base, contribute to the generation of STEM knowl-
edge, and/or realize the benefits of STEM (Thomas, as quoted in Clewell
& Fortenberry, 2009, p. 12)—that is, to live “lives empowered by STEM
literacy, knowledge, and identity” (CAISE, 2018, p. 2).

Considering communities’ perspectives, concerns, and values is nec-
essary to ensure that broadening participation is not “done to” or “done
for” communities but is genuinely aligned with community values, priori-
ties, and needs. This is consistent with calls to develop ISE in cooperation
with communities, rather than seeking to serve them as clients (Feinstein,
2017; Feinstein & Meshoulam, 2014), and calls to include communities in
defining their own needs and solutions (Madison, 1992).

To illustrate how “broadening participation” can be conceptualized dif-
ferently even within the same project, we turn to a citizen science program
which seeks to foster understanding of the value of green spaces for birds
and “reach diverse urban audiences who do not already participate in sci-
ence or scientific investigation” (Cornell Lab of Ornithology, 2016, p. 1).
Implementation research in five U.S. cities revealed two contrasting ap-
proaches adopted in the project (Garibay Group, 2018b). The first approach
focused on having ISE staff provide special, short-term programs and events
for underserved groups. For example, ISE staff developed and led hands-on
activities at an afterschool program in an underserved urban neighborhood.
The second approach sought to build capacity in communities to develop
and lead their own programs on an on-going basis. For example, ISE staff fa-
cilitated activities jointly with afterschool program staff drawn from the un-
derserved community. Afterschool staff increased their level of involvement
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over time, with the explicit long-term goal of equipping the afterschool staff
to implement the program independently.

The two approaches had different implications for program design, de-
sired outcomes, and project timeframe. When “broadening participation”
was conceptualized as reaching out to underserved audiences, the person-
nel and skill requirements centered on developing and implementing pro-
grams, project ownership resided with programming staff, and timelines
were short. The second approach aimed to build capacity within the com-
munity, which required different personnel and skills. Activities centered
on strategy development and relationship building and included staff in se-
nior positions to envision high-level aims and focus explicitly on carrying
out a long-term strategy.

Within and across projects, evaluators should carefully examine the
different approaches to broadening participation in ISE and the implications
of those approaches. Rather than simply measuring a project’s success in
achieving its intended outcomes, evaluators should draw explicit lines be-
tween the project’s intended outcomes and larger initiatives in the field—at
the community, regional, state, or national levels. We encourage evaluators
to examine the rationale underpinning a project’s intended outcomes and
the extent to which the desired outcomes align with larger conceptualiza-
tions of broadening participation.

By making connections and spotlighting alignment, evaluators can
prompt critical reflection at the program level and also advance field-level
efforts to refine our understanding of what it means to broaden partici-
pation. Evaluators are uniquely positioned and equipped to speak across
projects, identify and integrate empirical evidence, and develop strategies
to assess progress. For example, the first author of our chapter serves on
the leadership team of the CAISE Broadening Participation Task Force that
is currently engaging stakeholders across the country to develop a field-
wide strategy for broadening participation in ISE (CAISE, 2017). In a simi-
lar fashion, we urge evaluators to be at the table with researchers, educators,
policy makers, funders, and communities to develop an expansive and crit-
ical conceptualization of broadening participation as we move forward.

Evaluate Community-Based Partnerships

Partnering with local communities is increasingly viewed as critical to
broadening STEM participation over the long term and on a large scale.
ISE organizations, therefore, are encouraged to partner with schools, after-
school programs, and community-based organizations to extend and am-
plify what they could achieve independently (National Research Council,
2014; Ucko, 2016). To advance these efforts, funders are beginning to fo-
cus on partnership-level outcomes such as the development of collabora-
tive infrastructures and the potential for long-term partnership as a critical
aspect of broadening participation (see, e.g., National Science Foundation,
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2018). This represents a shift for the ISE field in that partnerships have often
been considered a means to accomplish participant-level program outcomes
rather than seen as an outcome in and of themselves.

As we move forward, ISE evaluators must be prepared to evaluate en-
tire partnerships, in addition to individual programs or activities, and to
disseminate lessons learned across the ISE field. This will require attention
to partnership features, such as roles, responsibilities, communication, and
relationship dynamics (Garibay Group, 2018b); partners’ varying values,
understandings, and viewpoints (Stein & Valdez, 2016); and partnership
infrastructure such as networks that connect organizations across different
sectors and geographies, shared metrics and measurement strategies, and
systems for communicating promising practices and lessons learned (Na-
tional Science Foundation, 2018).

To illustrate, we share an evaluation of a project through which Na-
tive American and non-Native American youth and their families engaged
with traditional ecological knowledge and western ecological science via
traveling exhibitions, a website, and activity kits (Stein & Valdez, 2016).
The project also provided opportunities and resources for collaboration be-
tween the Oregon Museum of Science and Industry and six Native Ameri-
can partner organizations and groups: the Indigenous Education Institute,
The National Museum of the American Indian, the Confederated Tribes of
the Umatilla Indian Reservation, Tulalip Tribes, Pacific America Founda-
tion and Waikalua Loko Fishpond Preservation Society, and Eastern Band
of Cherokee Indians (Stein & Valdez, 2016). The evaluation examined not
only the outcomes associated with the exhibitions, website, and kits but
also the experience and outcomes of the larger partnership.

The evaluation team enacted a collaborative, participatory process to
examine the intended partnership outcomes, including increasing partici-
pants’ skills and confidence related to collaboration between science mu-
seums and tribal communities. The findings revealed differences in how
science museum participants and tribal participants conceptualized “in-
creased confidence” related to collaboration. “For several tribal partners in
particular, confidence was defined as increased trust toward a non-Native
science institution to represent their story, their voice and their community
in an inclusive and respectful way” (Stein & Valdez, 2016, p. 13). The sci-
ence museum team expressed “increased confidence” through familiarity
and comfort with cultural protocols, reduced fear of making mistakes, and
sharing knowledge with mutual respect. The study also identified similari-
ties across participants’ understandings of collaboration, reflecting themes
of respect, honoring one another’s voices and knowledge, working toward
shared goals, and mutual benefit.

The study illuminated the importance of building relationships over
time and in-person, and allowing sufficient time for collaborative decision-
making. This was illustrated both when partners came to understand
one another’s goals and perspectives as the project unfolded and when
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communication broke down and all voices did not feel heard. The evalua-
tion also noted the importance of building on prior relationships and involv-
ing all partners in the earliest stages of project conceptualization and de-
velopment. By examining the partnership as well as its public-facing “prod-
ucts,” this evaluation provided critical feedback to inform long-term change
by highlighting key elements of a successful partnership; identifying strate-
gies the ISE institution should enact and/or continue to enact in the future;
and, perhaps most important, illuminating similarities and differences in
how partnerships and collaboration were understood and enacted.

Findings such as these have critical implications for the field going for-
ward. We urge evaluators to leverage evaluation findings to support reflec-
tion and conversation within and across programs, and within and across in-
stitutions, to foster field-level dialog about partnership and ISE. The robust
infrastructure within ISE offers a number of interconnected platforms (such
as CAISE, InformalScience.org, Association of Science-Technology Centers,
Visitor Studies Association, etc.) that evaluators can use to elevate reflection
and discourse from the project level to the national level.

Address Replication and Scaling

Finally, as efforts to broaden STEM participation take on greater urgency,
STEM educators, funders, and leaders seek to replicate successful programs
and scale them up to reach more individuals and communities. Context
and culture, however, are deeply intertwined with the conceptualization of
needs and desired interventions and with the implementation and outcomes
of programs (Chouinard & Cousins, 2009; Greene, 2005; Rog, 2012). Repli-
cation and scaling can, therefore, actually constrain the ability of programs,
partnerships, and ISE institutions to create meaningful change if expecta-
tions for replication and scaling do not account for cultural and contextual
factors.

To help advance equity and inclusive practices at the field level, eval-
uators should attend to the ways that context and culture constitute pro-
grams, examine how replication may or may not be appropriate for a given
program, and identify what adaptations may be needed if program models
are transferred across contexts. When reporting findings, evaluators should
explicitly address these themes and offer evidence-based recommendations
for scaling.

To illustrate, we provide an example of how evaluation can both il-
luminate the intertwining of program, culture, and context and speak to
policy-level aims for replication and scaling. Children Investigating Science
with Parents and Afterschool (CHISPA) was an initiative that sought to
foster science engagement of Latino children through local-level partner-
ships (Garibay Group, 2018a). In eleven metropolitan areas with growing
Latino populations, science museums led by the Phillip and Patricia Frost
Museum of Science teamed with UnidosUS (formerly, National Council of
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La Raza) and ASPIRA Association affiliate organizations that served these
communities to offer science lessons for children attending afterschool pro-
grams, workshops for their parents, and a science center event for the whole
family. Due to CHISPA’s innovative model and initial successes, there was
considerable interest in expanding the program to serve more families and
communities.

The CHISPA summative evaluation found that participating after-
school programs varied widely in their structures and their relationships
with parents and caregivers. In addition, the families served by the after-
school programs differed considerably from one community to the next in
terms of countries of origin, adults’ and children’s language skills and pref-
erences, adults’ levels of education, and local context. Evaluation reporting,
therefore, foregrounded the ways in which culture and context were inter-
twined with the program, highlighted the importance of customization in
program success, and identified the program’s flexible resources and struc-
tures that could be adapted to particular communities and organizations
while achieving overarching aims. Findings were incorporated into a field-
wide dissemination strategy that included posting the evaluation report to
InformalScience.org, presentations at ISE conferences, webinars for science
museums and afterschool programs, discussions with the funder, and con-
versation during a National Science Foundation video showcase.

Evaluators are uniquely situated to identify evidence-based strategies
for replication, scaling, and adaptation, given their vantage across projects
and their role in examining project outcomes in light of contextual and
cultural factors. Going forward, their insights can support meaningful and
successful scaling of projects to broaden participation in ISE engagement
and learning.

Conclusion

This chapter has explored the relationship between equity and evaluation
in the context of ISE in the United States, highlighting the ways in which
evaluation can be leveraged to enact more inclusive practices and achieve
greater equity going forward. We have argued that evaluations of specific
projects should privilege the voices and lived experiences of non-dominant
communities; engage communities in identifying desired project outcomes;
and strive for multicultural validity of instruments, measures, and infer-
ences. Further, we have called on ISE evaluators to actively engage in
field-wide efforts to broaden STEM participation by critically examin-
ing conceptualizations of broadening participation, evaluating community-
based partnerships, and addressing aims for replication and scaling.

ISE can play a key role in facilitating meaningful learning opportunities
for non-dominant communities (Bell et al., 2009) and supporting commu-
nity members in becoming empowered by STEM (CAISE, 2018). We look
forward to ongoing conversation with other ISE evaluators about how we
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can foster greater equity in our field and, more broadly, we invite continued
discussion with evaluators in other fields of practice about the role eval-
uation can and should play in advancing equity in our communities and
beyond.
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