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The purpose of this paper is to detail the initial validation of a scale to assess engineering students’ attitudes toward the

value of diversity in engineering and their intentions to enact inclusive behaviors. In study 1, we administered the scale four

times.We subjected the first administration to exploratory factor analysis (EFA), and the remaining three administrations

to both confirmatory factor analysis (CFA) and tests of longitudinal measurement invariance (LMI). All tests indicated

strong evidence for the internal structure of the factor structure of the survey. The four factors were: engineers should

value diversity to (a) fulfill a greater purpose and (b) serve customers better; and engineers should (c) challenge

discriminatory behavior and (d) promote a healthy work environment. In study 2, we again assessed the structure of

the data as described in study 1 and then used the scale to assess potential differences between undergraduate students who

participated in activities designed to promote diversity, equity, and inclusion (DEI) (n = 116) and those who did not (n =

137). Students in the intervention classes demonstrated a small statistically significant increase in their intention to

promote a healthy team environment in reference to the comparison classes. No differences were observed between the

classes on the other factors. Future directions and implications are discussed.
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1. Introduction

In many parts of the world, engineering is a profes-

sion with a history of exclusion. In the U.S., the

disparities in engineering education and careers are

glaring where Black, Hispanic, Native American or

Alaska Native men and women, White women,

Asian women, and people with disabilities are all

underrepresented as compared to their proportion

of the United States (U.S.) population [1]. But the

lack of representation is not just a U.S. issue. For

example, in the European Union, women account

for 41% of scientists and engineers [2], and in the

U.K., women make up only 12% of the engineering

workforce [3]. There are many explanations for the

gaps in representation in engineering degree pro-
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grams and the lower number of degrees earned by

individuals from these underrepresented categories.

One frequently identified concern is the culture of

engineering education, particularly a lack of diver-

sity and limited appreciation for inclusion. A vari-

ety of structural, curricular and co-curricular steps
can be taken to enhance the culture of an educa-

tional organization with regard to diversity, equity,

and inclusion and to provide the groundwork for

graduates to carry these more inclusive attitudes

into the profession. However, no psychometrically

sound measure currently exists to assess students’

perceptions of student attitudes toward the value of

diversity in engineering nor their intentions to enact
inclusive behaviors – both important indicators of

culture. The purpose of studies presented here is to

detail the assessment of a new scale, namely the

Valuing Diversity and Enacting Inclusion in Engi-

neering (VDEIE), designed to measure engineering

undergraduate students’ attitudes toward the value

of diversity and intentions to enact inclusive beha-

viors.
Culture is a compelling explanation for under-

representation as studies have shown issues of

culture affecting many populations of underrepre-

sented students. In their signature book about why

undergraduates leave the science, technology, engi-

neering and mathematics (STEM) disciplines, Sey-

mour and Hewitt [4] analyzed data from hundreds

of hours of ethnographic interviews and focus
groups to highlight the deleterious impacts of

teaching STEM content aimed toward teaching

the dominant population: white cis-gender men.

Teaching toward and focusing the curriculum on

the dominant culture has many negative conse-

quences. For example, undergraduate women cite

informal interactions and sexism in teams as pro-

pagating a culture that is unwelcoming to women
[5]. Further, women of color are particularly nega-

tively impacted by such culture. A recent systematic

synthesis examined the social pain experienced by

women of color and the navigational strategies they

use to address that pain [6]. Employing strategies to

address the social pain diverts their cognitive

resources away from their education to managing

their environment – thus creating greater inequities.
Queer students, those who identify beyond cisgen-

der and/or heterosexual binaries, experience similar

unwelcoming environments that require additional

navigational strategies to participate in and persist

in STEM [7–9]. Additionally, students with physi-

cal disabilities have encountered not only physical

barriers to participation in science and engineering

laboratories, but also social barriers, such as lack of
understanding from instructors, unaccommodating

faculty, and assignment to observing and notetak-

ing roles [10].

Although higher education institutions and poli-

tical bodies laud the benefits of diversity [11], the

presence of diversity in and of itself is insufficient

toward creating robust outcomes in classrooms,

teams, workplaces, and societies [12]. In addition

to creating teams that represent diversity in terms of
gender, race, and problem-solving perspectives [13,

14], such heterogeneous teams must be sustained

through purposeful activities where people under-

stand how diversity can help engineers make pro-

gress toward project goals [15]. Otherwise,

engineers risk tokenizing and not fully engaging

with diversity. Efforts aimed at broadening the

participation of those who have been persistently
underrepresented in engineering must address cul-

ture and attitudes toward the value of diversity and

inclusive behaviors in engineering and should be

part of the explicit curriculum for undergraduate

students.

2. Inclusive Professional Identities

Our larger project is aimed at the development of

inclusive professional identities [16], in which we

apply the theoretical framework of professional

identity development [17, 18]. Engineering identity

development requires students to understand and

define for themselves what it means to be an

engineer and to negotiate their understanding of
engineering with their own social identities [17–19].

As defined in Paguyo et al. [20], engineers who

possess inclusive professional identities demon-

strate exceptional technical skills, recognize and

disrupt stereotypes and negative biases, promote

inclusive behaviors on teams, and embrace the need

to serve all groups of people. As part of students’

inclusive engineering identity development, we
focus our efforts on promoting positive attitudes

toward diversity – by illustrating the benefits of

diversity both inside the profession and outside for

those whom engineers serve – and inclusive beha-

viors in teams.

To this end, we engage students at the early stages

of engineering identity development and deliber-

ately present an inclusive vision of the engineering
profession through classroom-based activities,

which directly align engineering content with the

broader goal of developing an inclusive engineering

identity. Specifically, we partner with engineering

faculty to integrate activities into their existing

course curriculum to help students (a) value diverse

perspectives of their teams as an asset to problem-

solving, (b) consider issues of equity and how their
products or services might impact people who are

different from them, and (c) enact inclusive beha-

viors on their teams. Consistent with Page [12], in

this project we define diversity quite broadly to
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include diversity based on social identities, such as

race/ethnicity, gender, and sexual orientation, as

well as individual and cognitive dimensions of

diversity, such as differences in backgrounds, exper-

tise, and experiences. Our definition of diversity is

consistent with the results of a recent study of how
students in the U.S. perceived diversity, which

included race, country of origin, gender, engineer-

ing discipline, and approaches to solving problems

[21].

Our approach is consistent with the well-estab-

lished Theory of ReasonedAction [22], which states

that behaviors are a function of attitudes and

perceived subjective norms. Thus, contextualized
in our larger study, students’ likelihood to enact

inclusive behaviors is a function of their attitudes

toward diversity, inclusion, and equity as well as

their perceived norms of how relevant groups

perceive diversity, with the group norm of interest

to the research team being how students perceived

the campus climate toward diversity, equity, and

inclusion. Existing scales [23] assess student percep-
tions of the campus climate toward diversity,

equity, and inclusion; however, no scales were

available to assess student attitudes toward the

value of diversity, equity, and inclusion within the

context of engineering nor how likely students were

to enact inclusive behaviors on teams. To this end,

here we detail the refinement and initial validation

of a scale we developed [24] to assess engineering
students’ attitudes toward the value of diversity in

engineering and their intentions to enact inclusive

behaviors.

Engineering students’ attitudes toward diversity

must go beyond a general appreciation of diversity

and be specific to the context of engineering if

students are to act on those attitudes and enact

inclusive behaviors in their engineering courses
and professional practice. Consistent with the

Theory of Reasoned Action and drawing from

the literature, we sought to create items contextua-

lized in engineering to assess student attitudes

toward their value of diversity and their intended

behaviors.

2.1 Attitudes toward the Value of Diversity in

Engineering

One reason to value diversity in engineering is to

address social justice concerns. Social justice can be

defined as ‘‘. . . full and equal participation of all

groups in a society that is mutually shaped to meet

their needs. Social justice includes a vision of society

that is equitable, and all members are physically
and psychologically safe and secure’’ [25, p. 1]. This

definition relates to engineering in more than one

way. First, to achieve social justice, all members of

society with the interest and aptitude must have the

opportunity and support to fully participate in

engineering practices that simultaneously shape

technology to meet their needs and benefit from

the economic opportunity associated with engineer-

ing careers [26]. Second, as described in the pre-

amble to the National Society of Professional
(NSPE) Engineers Code of Ethics, ‘‘Engineering

has a direct and vital impact on the quality of life for

all people’’ [27], and thus engineers must create

products and design solutions to meet the needs of

all people. Numerous historical examples demon-

strate how engineering/scientific/technical teams

have contributed to biased and inequitable designs

and products, such as automobile testing standards
based solely on an average male occupant [28], the

destruction of neighborhoods and communities of

color to build the interstate highway system [29],

and higher rates of funding for coronary artery

disease for men despite women being at higher

risk [30]. Thus, the social justice perspective values

DEI because of its foundation in taking humane

and moral actions [31].
Another pragmatic and instrumental rationale

behind many diversity efforts in the engineering

context is to improve the bottom line. A recent

report studied the financial performance of compa-

nies in the UK and North America and found that

companies with leadership demographics ‘‘in the

top quartile of racial/ethnic diversity were 30 per-

cent more likely to have financial returns above
their national industry median’’ [32, p. 1] while

companies in the bottom quartile for both ethnic/

racial and gender diversity lagged behind in their

industry. While the demonstrated link between

diversity and financial performance is not causal,

several possible reasons behind the link have been

hypothesized, such as the ability of diverse engi-

neers to better understand customer needs and to
design improved products. This link is particularly

relevant considering the changing demographics of

the United States [33].

Additionally, diversity can be used as a mechan-

ism to improve the work environment. Because of

the power of diversity to foster creativity and

provide new perspectives on a problem, diverse

teams are more capable of solving truly difficult
problems than teams of similar ‘‘smart’’ people [12].

Diversity in leadership has also been shown as a

way of attracting and retaining the best talent [32].

For example, women have been shown to leave the

engineering profession due to poor workplace cli-

mate [34].

2.2 Inclusive Behaviors in Engineering

While student attitudes toward diversity are an

important characteristic, we argue that behaving

inclusively is an equally, if not more, critical trait
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that educators can teach students as they develop

inclusive professional identities. For example, engi-

neering students should learn how to enact inclu-

sion by valuing all team members, creating an

environment free of discrimination and bias in

teams, and leveraging diversity to improve teams.
This notion of teamwork as critical to engineering

work is supported by statements from the National

Academy of Engineering [35] and ABET, the engi-

neering accreditation body [36, 37]. More specifi-

cally, NAE has articulated the important role

teamwork plays in the engineering profession, and

ABET accreditation criteria effective beginning with

the 2019-2020 review cycle require engineering pro-
grams to show their graduates possess ‘‘an ability to

function effectively on a team whose members

together provide leadership, create a collaborative

and inclusive environment, establish goals, plan

tasks, and meet objectives’’ [38, p. 40]. Student

teams that work effectively exhibit positive inter-

dependence, which is the relationship between indi-

vidual success and team success [39], where a team
cannot experience overall success unless each

member on the team experiences success. Arguably,

opportunities for students to engage in robust team-

work can be facilitated when educators increase

students’ awareness about the benefits of valuing

all team members, which is often implied but not

explicitly discussed in teamwork literature.

A prerequisite for collaborating productively is
to purposefully design and facilitate a robust envir-

onment where people recognize and work to

address their own biases. According to Cooper

[40], teams function better when space and band-

width exist for teammembers to reflect on how well

they work together. While overt forms of discrimi-

nation and bias exist, there are implicit forms of

discrimination and bias as well. When educators
organize curricular and co-curricular experiences

for students to reflect on their own potential biases

and discriminatory actions, students can learn to

acknowledge and act to address their explicit and

implicit biases.

2.3 The Current Study

When we first attempted to assess the inclusive

professional identity development of students [16],

we quickly discovered there were no psychometri-

cally sound measures to assess engineering students

and their attitudes toward the value of diversity and

their intentions to enact inclusive behaviors in the

context of engineering. While some scales exist that

address diversity broadly (e.g., Appreciation of

Cultural and Ethnic Diversity scale, [41]) no scales

existed that captured student attitudes toward the

value of diversity within engineering specifically or

how strongly students intended to enact inclusive

behaviors. As a result, we created a new scale (see

[24] for details on the initial creation of the scale and

pilot study). Thus, the purpose of this manuscript is

to present two studies to further detail the refine-

ment and initial validation of a scale to assess

engineering students’ attitudes toward the value of
diversity and their intentions to enact inclusive

behaviors, namely theValuingDiversity andEnact-

ing Inclusion in Engineering scale. Specifically, our

research questions for study 1 and 2 respectively

were: (a) Does the VDEIE scale accurately and

consistently measure students’ attitudes toward

the value of diversity and intentions to enact

inclusive behavior? and (b) Are the scores obtained
using VDEIE sensitive enough to detect differences

between students who participated in diversity

promoting activities and those who did not?

As mentioned above, we conducted a pilot study

and followed the recommendations of Netemeyer,

Bearden, & Sharma [42] for item development and

initial validation by experts. Based on the literature

previously described, we developed items to capture
student attitudes toward the value of diversity,

equity, and inclusion and student intentions to

enact inclusive behavior on teams. According to

the theory of reasoned action, intentions are reli-

able indicators of actual behavior [43], although the

strength may be culturally dependent. The results

from this first pilot administration were subjected

to exploratory factor analysis [24], and the results
indicated students responded to the items such that

four factors were evident: fulfill a greater purpose,

serve customers better, promote healthy behavior

versus challenge discriminatory behavior.

2.3.1 Research Team Positionality

The team is collectively committed to creating spaces

where engineering students, regardless of their back-
grounds, are welcomed, appreciated, and respected.

We seek to augment existing programs targeted at

underrepresented students by attempting to change

the culture of engineering to be more welcoming and

supportive of all students, but particularly students

of color, women, and queer students. Individually,

our team espouses multiple lenses and identities, and

when trying to assess the impact of curricular
changes, we noted the lack of psychometrically

sound instruments relevant to our key outcomes,

and thus became impetus for the studies presented

here. Of note, no one on the research team had direct

contact with the participants.

3. Study 1: VDEIE Refinement Methods

3.1 Participants and Procedure

This validity study sits within a larger study focused

on changing engineering curricular activities; our
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sample are all first-year engineering students who

participated in the study. The study was deemed

exempt by the university’s Institutional Review

Board and consent was collected within the

survey. All students were from a large, R1 rocky

mountain public university and enrolled in at least
one of three first introductory engineering classes

(mechanical engineering, civil and environmental

engineering, and a general engineering course that

covered multiple engineering disciplines). All stu-

dents were invited to participate. Out of approxi-

mately 400 invitations to participate, 326 students

responded to the survey (82% response rate). Stu-

dents responded to the survey via an online plat-
form. Students were mostly first-year (82%) and

white (89% with 7% identifying as Hispanic). In

addition, 67% of students identified as male, 32% of

students identified as female, and 1% identified as a

gender other than male or female (e.g., gender fluid,

genderqueer, or non-binary). The students were

mostly from civil (26%), environmental (16%),

mechanical (34%), or open option engineering (no
specific discipline selected, 11%).

Students responded to the scale five times

throughout the course of the semester. The first

administration of the survey was used in the pilot

study previously mentioned [24]. The second

response set was subjected to an exploratory

factor analysis detailed below. The final three

response sets were subjected to confirmatory
factor analysis and used to determine whether the

factors demonstrated longitudinal measurement

invariance.

3.2 Measures

To assess the two factors, fulfill a greater purpose

and serve customers better, students were prompted

by the following statement, ‘‘Engineers should

value diversity in order to’’ followed by a series of

statements, such as ‘‘better serve a diverse popula-

tion.’’ Students were asked to respond on a Likert

scale (1-strongly disagree to 7-strongly agree). To
assess the two factors challenging poor behavior

and promoting healthy behavior, students were

prompted by the following statement, ‘‘While

working on a team, I’’ followed by a series of

behaviors, such as ‘‘encourage every team member

to share their perspective.’’ Students then

responded to each statement on a Likert scale (1-

very unlikely to 7-very likely).

3.2.1 Factor Extraction and Item Retention.

We used the results from the first administration

[24] to revise the survey. For the second adminis-

tration described here, we trimmed items that did

not meet the specified criteria in the pilot study and

added items to address the serve customers better as

this factor had the fewest items relative to the other

factors. Consistent with the results of the pilot

study, we hypothesized a four factor solution.

Because we both trimmed and added items for

the second administration of the scale, we con-

ducted an exploratory factor analysis on the data
in the second administration. We applied explora-

tory factor analysis (EFA) with principal axis

factoring [44] to the data using direct oblimin

rotation. We examined the Kaiser-Guttman rule,

scree plot, parallel analysis [45], and Velicer’s mini-

mum average partial [46] test to determine the

number of factors. To maintain simple structure,

on the initial extractions, items were retained if the
item had a pattern coefficient of at least 0.40 on the

primary factor and less than 0.30 on any secondary

factor. All exploratory factor analyses were con-

ducted in SPSS v. 25. Additionally, to create a

short, efficient scale to assess engineering students’

valuing of diversity and intention to enact inclusive

behaviors, we selected only the four highest loading

items on each of the factors.

3.2.2 Confirmatory Factor Analysis and

Longitudinal Measurement Invariance

To assess the stability of the factor structure, we

subjected the data from the third, fourth, and fifth

response sets to confirmatory factor analysis. We

examined the chi-square test to assess model fit.

However, the chi-square test can be oversensitive
with larger samples, so we used the following

indicators of acceptable model fit: Comparative

Fit Index (CFI) exceeding 0.90 [47], root mean

square error of approximation (RMSEA) below

0.08 or a 90% confidence interval that contained

0.05 [48], and standardized root mean squared

residual (SRMR) of 0.08 or less [49]. To provide

initial information for discriminatory validity, we
examined the correlations of the factors at each

time point.

To assess longitudinal measurement invariance,

we assessed the increasingly restrictive models of

configural invariance, metric invariance, and scalar

invariance. The more restrictive model was com-

pared to the less restrictive model using changes in

the CFI values. If the change in CFI between the
more and less restrictive models was less than 0.01,

the more restrictive model was retained [50]. All

confirmatory factor analyses and tests of longitu-

dinal invariance were conducted in MPlus v. 7.02.

4. Study 1: VDEIE Refinement Results

4.1 Exploratory Factor Analysis

For the data obtained in the second administration

of the scale, the MAP, scree plot, and Kaiser-Gutt-

man rules all indicated a four-factor solution, and
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the parallel analysis indicated a three-factor solu-

tion. Like the pilot administration, the results

indicated a four factor solution and all factors

demonstrated acceptable reliability (Table 1). The

extracted factors explained 78% of the variance in
the data. See Table 2 for the final retained items and

factor loadings. Asmentioned above, the final items

retained on the scale were the four highest loading

items on each factor. However, we chose to retain

five items on the challenge discriminatory behavior

because the item with the fifth-highest loading,

‘‘challenge homophobic behavior,’’ was a discrimi-

natory behavior that needed to be represented in the
list. Had we left it off, we would have discriminated

against a group of people who needed to be

represented. The four factors are described below.

4.1.1 Fulfill a Greater Purpose

Ahigh score on this factor indicated the engineering
student perceived valuing diversity aligned with a

strong inward desire for purpose and fairness in

their work. As shown in Table 1, students mostly

agreed with the statements with amoderate amount

of variation.

4.1.2 Serve Customers Better

Ahigh score on this factor indicated the engineering

student believed customers are better served when
diversity is valued. The mean scores of students,

illustrated in Table 1, indicate that students

strongly endorsed the importance of diversity in

service to customers. Also, the smaller deviation, in

comparison to fulfilling a purpose, shows that

students generally agreed valuing diversity pro-

moted better customer service.

4.1.3 Challenge Discriminatory Behavior

A high score on this factor indicated that the

engineering student would call out any type of
discriminatory behavior while working on a team.

Valuing Diversity and Enacting Inclusion in Engineering (VDEIE): Validity Evidence for a New Scale 1387

Table 1. Reliabilities and Descriptive Statistics for Valuing Diversity and Enacting Inclusion in Engineering

Broad Construct Factor n r M SD

Valuing Diversity Fulfill a Greater Purpose 267 0.90 5.82 1.07

Serve Customers Better 267 0.81 6.05 0.83

Inclusive Behaviors Challenge Discriminatory Behavior 266 0.89 5.50 1.19

Promote a Healthy Work Environment 267 0.90 6.14 0.64

Table 2. Pattern Matrix with Factor Loading for the Final Items

Pattern Matrix

Engineers should value diversity to: Fulfill Serve Challenge Promote

F1 Fulfill a social responsibility for making the world better 0.87 0.11

F2 Work for a greater cause 0.84 –0.12

F3 Help improve the bottom line 0.82 –0.13

F4 Do the right thing 0.95

S1 Help them understand client and customer needs –0.81

S2 Improve products –0.93

S3 Increase public access to technology and engineered
products

0.11 –0.84

S4 Collaborate effectively with stakeholders in an
engineering project

0.26 –0.69

While working on a team, I:

C1 Challenge homophobic behaviors –0.11 0.75 –0.13

C2 Challenge racist behaviors 0.94

C3 Challenge any type of discriminatory behaviors 0.93

C4 Challenge sexist behaviors 0.87 0.12

C5 Challenge xenophobic behaviors, which are behaviors
that discriminate against people from other countries

0.82 0.11

P1 Include everyone in all team meetings 0.89

P2 Make sure to give credit to team members who make
contributions to the project

–0.17 –0.11 0.16 0.65

P3 Make sure all team members have the opportunity to
take part in decision-making

–0.12 0.82

P4 Make sure every team member has the opportunity to
contribute to the project

0.14 0.11 0.86

Note: Factor loadings less than or equal to |0.10| are not shown for simplicity.



As indicated in Table 1, compared to the other

factors, scores for this factor were the lowest with

the largest standard deviation. In general, students

were only somewhat likely to intend to behave in

ways that challenge discriminatory behaviors.

4.1.4 Promote a Healthy Team Environment

Ahigh score on this factor indicated the engineering

student would take measures to ensure every team

member was included and valued and sought to

have a variety of skills represented on the team. In

contrast with challenging discriminatory behavior,

students strongly agreed with the statements in
promoting healthy team environments, as shown

in Table 1. This relatively high mean and small

standard deviation show students more readily

endorsed promoting a healthy team environment

than challenging discriminatory behaviors.

All of the factor means were positively corre-

lated. The fulfill a greater purpose reason to value

diversity factor was positively correlated with serve
customers better (r = 0.66), challenge discrimina-

tory behavior (r = 0.33), and promote a healthy

team environment (r= 0.36). Serve customers better

was positively correlated with challenge discrimi-

natory behavior (r = 0.43) and promote a healthy

team environment (r = 0.51). Finally, challenge

discriminatory behavior and promote a healthy

team environment were also positively correlated
(r = 0.51).

4.2 Confirmatory Factor Analysis

After the pilot and second administration, we

administered the scale three times over the course

of approximately two months to the same group of

students previously described. With the data col-

lected in each administration, we conducted three

separate CFAs for the four-factor model. The three

models were named Time 3, Time 4, and Time 5,

respectively (See Table A1 supplementary materi-

als. The Chi-square values for Time3 (�2 = 307.04,

df = 113, p < 0.001), Time4 (�2 = 376.75, df = 113,
p < 0.001), and Time5 (�2 = 250.03, df = 113, p <

0.001) were statistically significant, which is a

common result when using the Chi-square statistic

with large samples. The CFI values suggest that all

three models obtained values of >0.90, which is

regarded as acceptable models. Time 5 presented a

particularly good fit with a CFI value of 0.958. The

RMSEA value of Time 5 also exhibited adequate fit
(<0.08) while the Time 3 and 4 models did not.

Nevertheless, the SRMR values of the three models

showed a good fit (<0.08). In general, the results

indicated that the four-factor model had a reason-

able goodness-of-fit overall. Furthermore, all items

exhibited high factor loadings throughout the three

factor models, see Table 4. The Cronbach’s alpha

and composite reliability (CR) of the Time 5 model
were calculated for the internal consistency relia-

bility measures (Table 3). All factors were found to

be internally consistent considering both Cronba-

ch’s alpha and CR values exceeded 0.70 [47]. The

correlations between factors (see supplemental

materials Tables A2, A3, A4) were moderately

stable across three models except for the correlation

between ‘‘Fulfill a greater purpose’’ and ‘‘Serve
customers better’’ were higher at times 4 and 5.

4.3 Longitudinal Measurement Invariance

The results of the longitudinal measurement invar-

iance are presented in Table 4. Without longitudi-

nal measurement invariance, we cannot reliably
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Table 3. Reliability measures for the factors

Factor Item

Factor loading Reliability
Time 5

Time3 Time4 Time5 CR
Cronbach’s
alpha

Fulfill a greater purpose F1
F2
F3
F4

0.919
0.916
0.818
0.875

0.901
0.936
0.868
0.769

0.868
0.925
0.873
0.879

0.936 0.9366

Serve customers better S1
S2
S3
S4

0.799
0.850
0.839
0.774

0.841
0.897
0.904
0.782

0.886
0.932
0.881
0.823

0.933 0.9306

Challenge discriminatory
behavior

C1
C2
C3
C4
C5

0.605
0.902
0.956
0.918
0.828

0.751
0.948
0.964
0.882
0.840

0.678
0.934
0.905
0.903
0.866

0.935 0.9192

Promote a healthy team
environment

P1
P2
P3
P4

0.722
0.835
0.659
0.831

0.826
0.860
0.757
0.794

0.884
0.888
0.783
0.822

0.909 0.9070

*CR: composite reliability.



make any comparisons of the students’ responses

across time as the students would not be perceiving

the constructs in the same way over time. Thus,
longitudinal measurement invariance must first be

established before proceeding with any further

analyses.

The configural invariance (unconstrained)

models of each factor exhibited adequate fit. This

result indicates that these factors represent the data

well across all times of measurement. The test of

metric invariance (weak invariance) showed that
the metric invariance model did not differ from the

configural model (fully unconstrained) across all

four factors considering that the decrease in CFI

was � 0.01. The scalar invariance models (full

strong invariance) also did not significantly

worsen CFI values compared to the metric invar-

iancemodel. Therefore, the factors are concluded to

have full scalar invariance over time.

5. Study 2: VDEIE Sensitivity to
Intervention Methods

5.1 Participants and Procedures

To further assess the validity of the VDEIE, in fall

2017, we administered the survey at a different

university, a large R1 Mid-Atlantic land grant

institution. Students in a total of eight sections of

a common first-year engineering course took the

survey four times throughout the semester and were

taught by three instructors. Of note, unlike the
participants in the first study, the first-year engi-

neering students were taught together without

regard to major. Each instructor had an equal

number of intervention sections (instructor A had

two sections, and instructors B and C each had one

section for a total of four sections, n = 116) and

comparison sections (instructor A had two sections,
instructors B and C each had one section for a total

of four sections, n = 137).

The students in the intervention and comparison

sections largely identified as White (93% and 92%

respectively) and as male (72% and 75% respec-

tively). In the intervention and comparison sec-

tions, there were few students who identified as

Hispanic (1% and 4% respectively), Asian (5% in
both intervention and comparison), Black (3% and

2% respectively), or a gender other than male or

female (0% in all sections). Students in the inter-

vention sections participated in multiple activities,

which are described subsequently.

The activities used in the intervention courses are

more thoroughly described in Paguyo et al. [51] and

Atadero et al. [16], but brief descriptions follow
along with the week of the semester they occurred.

In the Dean’s Talk [52] (week 2), the dean of the

college of engineering spoke to students in the

course to establish egalitarian norms and highlight

the importance of functioning as an engineer in a

global workforce. The Teamwork Activity (week 2)

was designed to align with the aforementioned

ABET outcome. Students were required to watch
a video about the importance of psychological

safety in teams and complete reflection questions

related to the video. Next, for the Implicit Bias

Module (week 3), students were exposed to the

idea of implicit bias by watching a video, taking

an Implicit Association Test of their choice, and

writing a two-page reflection essay. The students

also attended a Panel of Practicing Engineers (week
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Table 4. Study 1: Model fit indices of nested longitudinal invariance models

Model
�2 (df)

Model
Comparison RMSEA

RMSE
90% CI CFI � CFI SRMR

Fulfill a Greater Purpose

F1 Configural 81.74 (39)*** n/a 0.065 0.045, 0.084 0.98 n/a 0.027

F2 Metric 103.66 (45)*** F1 0.071 0.053, 0.088 0.975 0.005 0.074

F3 Scalar 117.19 (53)*** F2 0.068 0.051, 0.085 0.972 0.003 0.083

Serve Customers Better

S1 Configural 116.26 (39)*** n/a 0.087 0.069, 0.105 0.961 n/a 0.044

S2 Metric 124.84 (45)*** S1 0.082 0.065, 0.100 0.96 0.001 0.074

S3 Scalar 140.41 (53)*** S2 0.079 0.064, 0.095 0.956 0.004 0.085

Challenge Discriminatory Behavior

C1 Configural 211.92 (72)*** n/a 0.086 0.073, 0.100 0.958 n/a 0.068

C2 Metric 233.51 (80)*** C1 0.086 0.073, 0.098 0.954 0.004 0.077

C3 Scalar 257.96 (90)*** C2 0.084 0.072, 0.097 0.949 0.005 0.083

Promote a Healthy Team Environment

P1 Configural 63.91 (39)*** n/a 0.049 0.026, 0.071 0.985 n/a 0.046

P2 Metric 72.17(45)*** P1 0.048 0.026, 0.068 0.983 0.002 0.079

P3 Scalar 89.16 (53)*** P2 0.051 0.032, 0.069 0.978 0.005 0.095

*** p < 0.001.



6). The panels were deliberately composed of engi-

neers from diverse personal, educational, and pro-

fessional backgrounds. The moderator posed

questions focusing on topics such as the importance

of teamwork and skills engineers need beyondmath

and science. Students were also allowed to ask
questions to the panelists. After attending the

panel, students completed a homework assignment

that included reflection questions. Students also

completed an Iceberg Activity (week 9) focusing

on exposing how society makes assumptions

about people, either consciously or subconsciously,

and how those assumptions are frequently inaccu-

rate. This activity incorporated a campus-wide
reading and discussion of Hidden Figures. The

final activity was an Interactive Theatre Sketch

[53] (week 9). The students watched trained actors

perform a sketch in which three students (two men

and one woman) are working on a team project.

The team has a variety of issues that lead to

dysfunctional interactions. The sketch was then

performed again and students from the course
were invited to stop the sketch at any time and

intervene as the fourth member of the team to

practice interpersonal skills and mediate conflict.

After each intervention, trained facilitators led the

audience in providing affirmations to the student

who intervened and led a discussion about how the

intervention worked. As part of the course, students

were required to respond to reflection questions on
all of the out-of-class experiences, including the

theatre sketch.

Students (n intervention = 116, n comparison =

137) took the VDEIE Scale. For this sample, the

items on the scale demonstrated acceptable relia-

bility: (a) fulfill a greater purpose (r = 0.88) and (b)

serve customers better (r = 0.91), and whether the

students would (c) promote a healthy team culture (r
= 0.87), and (d) challenge discriminatory behavior (r

= 0.93). Students took the survey four times during

the semester, approximately after the first week of

class, fifth week, tenth week, and thirteenth week.

All reliabilities at every time point were acceptable.

5.2 Data Analysis

Before assessing any differences between the two

groups of students, we first assessed the psycho-

metric properties of the survey responses with these

students using the same CFA and LMI methods

described in study 1.We did this for two reasons: (a)

the initial assessment of the psychometric proper-

ties was conducted with the same students as the

exploratory factor analysis, and the scale should be
further validated with a new sample and (b) the

assessment of any differences between the two

groups in study 2 is moot if longitudinal measure-

ment invariance is not established.

After establishing the psychometric properties of

the scale with this new sample, the validity argu-

ment lies in answering two complementary ques-

tions affirmatively: (a) were the two groups

indistinguishable on each of the scales at pretest?

and (b) did students in the intervention sections
respond differently than the students in the compar-

ison sections to the items after participating in

interventions? To address the first question, we

examined the mean scores of each construct prior

to intervention (i.e., pretest). We hypothesized that,

prior to participating in any interventions, the

students in intervention sections and comparison

sections would respond similarly to the scales.
Specifically, we built four sequential regression

models, one for each scale that first accounted for

variability due to instructor and then added inter-

vention status to the model as a predictor. If the

�R2 from the model that added the intervention

status was not statistically significant, then the

groups were determined to be the same prior to

any interventions, which provides some evidence
for the validity of the scales.

To address the second validity question, we built

four separate two-level hierarchical linear models,

one for each scale. Times one, two, and three refer

to the student responses to the scales after pretest

and the onset of interventions. Student mean scores

of responses to each scale at times one, two, and

three (level 1) were nested within students (level 2),
see equation (1).

Equation (1)

Level 1:

yti ¼ �0i þ �1iðtimetiÞ þ eti

Level 2:

�0i ¼ �00 þ �01ðIntervention StatusiÞ
þ �02ðmean at pretestiÞ
þ �03ðInstructor Effect AiÞ
þ �04ðInstructor Effect BiÞ þ r0i

�1i ¼ �10 þ �11ðIntervention StatusiÞ
þ �12ðmean at pretestiÞ
þ �13ðInstructor Effect AiÞ
þ �14ðInstructor Effect BiÞ þ r1i

For ease of interpretation, we will describe the

above equation for promote a healthy team envir-

onment scale. In this equation, yti is the mean score

of promote a healthy team environment at time t for

student i and is predicted from student i’s mean

score at the time 1 (�0i�), which is the first observa-
tion after interventions began, and the expected

linear change in mean scores of promote a healthy

team environment (�1i�) for student i for time 2 and
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time 3. At level 2, there are four predictors of

interest: �00 is the predicted mean of promote a

healthy team environment at time 1 for students in

the comparison group controlling for instructor

effects and pretest promote a healthy team environ-

ment mean; �01 is the predicted difference between
the intervention and comparison sections on the

promote a healthy team environment mean at time

1, controlling for instructor and pretest mean; �10 is
the linear effect of time on promote a healthy team

environment for a student in the comparison sec-

tion, controlling for instructor effects and pretest

mean; and �11 is the expected change from the

comparison sections on the effect of time on pro-
mote a healthy team environment for students in

the intervention sections, controlling for instructor

effects and pretest mean. To test our hypotheses, if

�01 is positive and statistically significant, this

would indicate intervention sections on average

had higher promote a healthy team environment

after interventions began compared to students in

the comparison sections that did not participate;
and if �11 is statistically significant and positive,

then students in the comparison section increased

their promote a healthy team environment relative

to the comparison sections over the semester.

6. Study 2: VDEIE Sensitivity to
Intervention Results

First, descriptive statistics were analyzed across all

four factors on the VDEIE scale. The mean scores

across all factors were high and relatively stable

(Table 5). Notably, variability across all factors was

relatively small and ranged from 0.58 to 1.32 on a
seven-point scale. Generally, intervention and com-

parison sections display similar initial means on all

factors, with the largest difference observed on

challenge discriminatory behavior (difference of

0.24). However, at the end of the semester, the

descriptive statistics suggest that, overall, interven-

tion sections have slightly higher mean scores
across all factors, but this time, challenge discrimi-

natory behavior had the smallest difference between

the groups (difference of 0.04).

We also conducted longitudinal CFAs with the

same four-factor model. The four models are

named as Pretest, Time 1, Time 2, and Time 3,

respectively (see Table B1 in Supplementary Mate-

rials). According to their CFI and SRMR values,
the four-factor model has a reasonable goodness-

of-fit overall. However, RMSEA values did not

meet the Kline [48] criteria for adequate fit

(< 0.08). Considering that RMSEA values are sen-

sitive to the sample size, these high RMSEA values

might be attributed to our sample size (n = 192),

which may not be sufficient. The results of the

longitudinal measurement invariance (see Table
B2 in Appendices) show that four factors represent

the data well across all times of measurement.

Having established the adequacy of the measure-

ment model, we ran the four sequential regression

models previously described for each of the four

pretest means. There were no statistically signifi-

cant changes in R2 with the addition of the inter-

vention variable: fulfill a greater purpose
(�R2 ¼ 0:000; Fð1; 248Þ ¼ 0:014, p ¼ 0:91, serve
customers better (�R2 ¼ 0:000; Fð1; 248Þ ¼ 0:073,
p ¼ 0:78, promote a healthy team environment

(�R2 ¼ 0:000; Fð1; 248Þ ¼ 0:047, p ¼ 0:83, chal-

lenge discriminatory behavior (�R2 ¼ 0:007;
Fð1; 247Þ ¼ 1:818, p ¼ 0:18. The addition of the
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Table 5. Descriptive statistics of the four factors of Interest by Time and Intervention Status

Time

Comparison Intervention

N Mean SD N Mean SD

Fulfill a Greater Purpose Pretest 137 5.91 1.24 115 5.89 1.22

1 123 5.72 1.26 96 5.91 1.32

2 118 5.68 1.22 104 5.79 1.22

3 123 5.89 1.11 102 6.02 1.11

Serve Customers Better Pretest 137 6.16 0.85 115 6.12 0.88

1 123 6.03 0.98 96 5.99 1.27

2 118 5.99 0.94 104 6.03 1.07

3 123 6.12 0.94 102 6.25 0.89

Challenge Discriminatory
Behavior

Pretest 136 5.45 1.54 115 5.69 1.20

1 121 5.71 1.34 96 5.85 1.12

2 116 5.61 1.40 104 5.80 1.14

3 122 5.78 1.31 101 5.82 1.03

Promote a Healthy Team
Culture

Pretest 137 6.35 0.62 115 6.33 0.70

1 123 6.36 0.72 96 6.42 0.73

2 118 6.26 0.92 104 6.37 0.67

3 123 6.23 0.83 101 6.51 0.58



intervention variables did not improve model fit

and provides some evidence for the validity of the

scales. Prior to the students in the intervention

sections participating in any interventions, student

responses were not different from students in the

comparison sections.
Next, after the onset of interventions at time 1,

there were no differences observed across any of the

factors between the intervention and comparison

sections (Table 6). As the semester progressed, there

was no difference in how students changed relative

to the intervention sections for three of the four

factors, namely fulfill a greater purpose, serve

customers better, and challenging discriminatory

behaviors. However, students in the intervention

section increased in their intentions to promote a

healthy team environment relative to students in the

comparison sections (See �11 for promote a healthy
team in Table 6). This increase is illustrated in Fig.1.

While the increase is small, the variability on the

scale was also small. Specifically, prior to adding

any predictors to the model, the standard deviation

of the slope was 0.23 (�11 = 0.055), thus the increase

in the slope of 0.14 for the intervention section
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Table 6. Fixed and random effects of the models predicting each factor at times 1, 2, and 3

Fixed Effects
Fulfill a Greater
Purpose

Serve Customer
Better

Promote a Healthy
Team

Challenge
Discriminatory
Behaviors

Coefficient (SE) Coefficient (SE) Coefficient (SE) Coefficient (SE)

Intercept, �00 5.66 (0.13)** 5.95 (0.13)*** 6.35 (0.09)*** 5.71 (0.13)***

Intervention, �01 0.17 (0.12) –0.05 (0.12) 0.01 (0.08) –0.01 (0.12)

Pretest, �02 0.70 (0.05)*** 0.68 (0.07)*** 0.63 (0.06)*** 0.66 (0.04)***

Instructor Effect A, �03 0.04 (0.14) 0.05 (0.14) –0.02 (0.09) –0.06 (0.14)

Instructor Effect B, �04 –0.1 (0.18) 0.07 (0.18) 0.01 (0.12) 0.02 (0.18)

Slope Intercept, �10 0.1 (0.07) 0.01 (0.07) –0.01 (0.06) 0.16 (0.08)

Intervention, �11 –0.04 (0.07) 0.09 (0.06) 0.14 (0.05)* –0.02 (0.07)

Pretest, �12 –0.06 (0.03)* –0.06 (0.04) –0.10 (0.04)* –0.05 (0.03)*

Instructor Effect A, �13 –0.05 (0.08) 0.06 (0.07) –0.08 (0.06) –0.11 (0.08)

Instructor Effect B, �14 0.10 (0.1) 0.04 (0.09) –0.06 (0.08) –0.16 (0.11)

Random Effects Variance Variance Variance Variance

Intercept, �00 0.41*** 0.53*** 0.09*** 0.69***

Slope, �11 0.01 0.03* 0.01 0.28***

level-1, �2 0.43 0.33 0.30 0.60

Notes: *p < 0.05, **p < 0.01, ***p < 0.001. Each pretest variable was grand mean centered.

Fig. 1. Model implied intentions to promote a healthy team culture across time for engineering students in
intervention and comparison classes. Note the y axis is smaller than the scale used as the standard deviation on this
scale was small.



represents approximately a 0.60 change in standard

deviation units. Thus, providing some validity

evidence for the scale but only the factor related

to student intentions to promote a healthy team

environment.

7. Discussion

This study revealed several findings of interest: (a)

across both samples, students responded consis-

tently across time to the scale, providing strong

evidence for the internal factor structure of this

survey, and their responses were generally high and
similar, (b) students were more likely to intend to

promote healthy team environment than to chal-

lenge discriminatory behaviors, and (c) students

who participated in interventions addressing diver-

sity, equity, and inclusion weremore likely to report

higher intentions to promote a healthy team envir-

onment compared to students who did not partici-

pate in the interventions.
In both study 1 and 2 the scale was stable over

time, meeting the strictest criteria of scalar invar-

iance for each factor. Thus, the factors showed

strong consistency and reliability over time. Long-

itudinal measurement invariance ensures the con-

structs being measured at each time point are the

same and is a necessary condition to proceed with

any further analyses. Of note, in some cases, student
responses across factors started to become even

more similar over time. For example, in study 1,

as evidenced by the smaller correlation between the

factors, students perceived differences earlier in the

semester between the two factors to assess attitudes

toward diversity. However, as evidenced by the

larger correlation at the end of the semester, stu-

dents tended to respond to the items on each factor
extremely similarly by the end of the semester. This

blurring of the factors at the end of the semester

could indicate multiple things. One could be stu-

dents did not see separate reasons to value diversity

by the end of the semester –maybe these two factors

are truly one factor – or the students simply experi-

enced survey fatigue. This is a question to explore in

future studies.
While there were some deflections from this

trend, students generally responded on the higher

end of each factor. All of the means at every time

point were above neutral. These results are

encouraging. At least in response to the items on

the survey, students demonstrated positive atti-

tudes toward diversity and intended to enact inclu-

sive behaviors on engineering teams. However, one
consistent difference was students indicated they

were not as likely to challenge discriminatory

behaviors as they were to promote a healthy team

environment.

Focusing on the results of the second study, prior

to any direct DEI interventions, the results indicate

students in the intervention and comparison sec-

tions did not differ at pretest across any of the

factors. This lack of a difference prior to interven-

tions is a positive indication for the validity of the
survey, as we would not expect students in the

intervention and comparison sections to respond

differently before participating in any interventions.

Further, as the semester progressed, students in the

intervention sections and comparison sections did

not show any distinguishable difference on three of

the four factors. Students in the intervention only

increased relative to their non-intervention peers on
one factor: their intention to enact behaviors that

promote a healthy team culture. Next, we discuss

some potential reasons for only observing increases

on one of the four factors.

Given the nature of the interventions, lessons on

promoting a healthy team environment were more

overt. For example, the dean’s talk established

egalitarian norms, the panel discussed leveraging
diversity to improve teamwork and designs, and the

teamwork module directly addressed improving

psychological safety by promoting healthy proac-

tive behaviors. Upon reflection, the activities may

not have equally addressed all four factors on the

scale but may have focused on promoting a healthy

team environment over the other three factors. The

only intervention that directly addressed challen-
ging behaviors was the theatre sketch. But even in

this intervention, we anecdotally noted engineering

students tended to intervene in the scene by redir-

ecting others back to the task at hand and rarely

chose to intervene by calling out the aggressive,

misogynistic behavior of one of the actors. Further,

we also suspect it is easier for instructors to teach

how to be a better teammate than how to deal with
microaggressions, racism, sexism, xenophobia, and

the myriad of interactions that can occur on teams.

Despite the interventions yielding some effects,

more work needs to be done to make inclusion,

particularly in the face of differences, more explicit.

8. Limitations

We suspect the student responses to the scale may

be subject to social desirability responses bias [54,

55] or the Hawthorne effect [56]. If students were

influenced by social desirability, then students may

have responded positively simply because they

wanted to think of themselves as having positive

attitudes toward diversity and being inclusive
rather than responding to the items with their true

underlying attitudes. As mentioned above, the scale

has only shown sensitivity to assess changes in

curriculum focused on promoting a healthy team
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environment. The scale should be further validated

by assessing the impact of activities that more

directly target appreciation for diversity and pre-

paring students to challenge discriminatory beha-

vior.

Further, in this study, there were not enough
students from traditionally underrepresented

groups to explore the potential differences between

the well represented and underrepresented groups.

Both of the student groups in the two studies were

largely White, cis-gender men first-year students at

large universities, this scale should be further

assessed in contexts where it is possible to disag-

gregate by race/ethnicity and gender identity.
In light of the recent racial reckonings in the

United States and the ongoing violence against

and systemic barriers facing Black, Indigenous,

and other People of Color, we also suggest explor-

ing another construct: the willingness to address

systemic inequities and privilege. This potential new

construct could further assess how likely engineer-

ing students are to advocate for inclusion and
equity. The constructs we assessed likely do not

fully capture students’ intentions to elevate, pro-

mote, and advocate for diversity.

9. Conclusion

The culture in engineering has long been character-

ized by a lack of diversity in identities and corre-

sponding practices that are hostile to the full

participation of students who have been tradition-

ally underrepresented in engineering. The absence

of these voices of students and engineers substan-
tially limits the positive impact engineering can

have and the wicked problems engineering can

solve. Given the complexity of assessing curricular

change, the VDEIE scale could be used to assess

student attitudes toward the value of diversity and

their intentions to enact inclusive behaviors.

Having a better tool to assess student attitudes

toward the value of diversity and inclusive beha-
viors will enable researchers to take the proverbial

temperature of a group of students and assess the

effect of interventions developed to change the

culture of engineering.
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Appendices

Table A1. Fit indices for the models for Study 1

Model n �2 (df) RMSEA
RMSEA
90% CI CFI SRMR

Time 3 210 307.04 (113)*** 0.09 0.078, 0.103 0.935 0.051

Time 4 190 376.75 (113)*** 0.109 0.097, 0.121 0.917 0.058

Time 5 202 250.03 (113)*** 0.077 0.065, 0.090 0.958 0.037

***p < 0.001.

Table A2. Correlation coefficients of the factors at time 3 in Study 1

Factors 1 2 3

1. Fulfill a greater purpose

2. Sever Customers Better 0.617***

3. Challenge discriminatory behavior 0.474*** 0.377***

4. Promote a healthy team environment 0.499*** 0.381*** 0.472***

Note: ***p < 0.001.

Table A3. Correlation coefficients of the factors at time 4 in Study 1

Factors 1 2 3

1. Fulfill a greater purpose

2. Serve customers better 0.924***

3. Challenge discriminatory behavior 0.544*** 0.522***

4. Promote a healthy team environment 0.515*** 0.488*** 0.575***

Note: ***p < 0.001.

Table A4. Correlation coefficients of the factors at time 5

Factors 1 2 3

1. Fulfill a greater purpose

2. Serve customers better 0.914***

3. Challenge discriminatory behavior 0.567*** 0.552***

4. Promote a healthy team environment 0.474*** 0.523*** 0.618***

Note: ***p < 0.001.

Table B1. Fit indices for the models in study 2

Model n �2 (df) RMSEA
RMSEA
90% CI CFI SRMR

Time 1 192 316.97 (113)*** 0.097 0.084, 0.110 0.892 0.061

Time 2 192 303.83 (113)*** 0.094 0.081, 0.107 0.908 0.049

Time 3 192 306.04 (113)*** 0.094 0.082, 0.107 0.91 0.053

Time 4 192 262.939 (113)*** 0.083 0.070, 0.096 0.924 0.059

***p < 0. 001.

Table B2.Model fit indices of nested longitudinal invariance models for Study 2 1. Fit indices for the models for Study 1

Model �2 (df) Model
Comparison

RMSEA RMSE
90% CI

CFI � CFI SRMR

Fulfill a greater purpose

F1 Configural 179.409 (74)*** n/a 0.086 0.070, 0.102 0.953 n/a 0.044

F2 Metric 198.162 (83)*** F1 0.085 0.070, 0.100 0.949 0.004 0.072

F3 Scalar 227.079 (94)*** F2 0.086 0.072, 0.100 0.941 0.008 0.079

Serve Customers Better

S1 Configural 170.943 (74)*** n/a 0.083 0.066, 0.099 0.95 n/a 0.062

S2 Metric 200.293 (83)*** S1 0.086 0.071, 0.101 0.94 0.01 0.099

S3 Scalar 215.868 (94)*** S2 0.082 0.068, 0.097 0.937 0.003 0.103

Challenge Discriminatory Behavior

C1 Configural 151.813 (74)*** n/a 0.074 0.057, 0.091 0.936 n/a 0.05

C2 Metric 161.380 (83)*** C1 0.07 0.054, 0.086 0.935 0.001 0.076

C3 Scalar 179.231 (94)*** C2 0.069 0.053, 0.084 0.929 0.006 0.084

Promote a Healthy Team Environment

P1 Configural 316.429 (134)*** n/a 0.084 0.072, 0.096 0.944 n/a 0.043

P2 Metric 331.128(146)*** P1 0.081 0.070, 0.093 0.944 0 0.052

P3 Scalar 358.284 (160)*** P2 0.08 0.069, 0.091 0.94 0.004 0.055

***p < 0.001.
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