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A Measurement of Systemic STEM Educational Wellness at a Minority-
Serving Institution using the Eco-STEM Educational Ecosystem Health
Survey

Abstract

This research paper presents preliminary results of the Educational Ecosystem Health Survey
(EEHS), a survey instrument designed by the Eco-STEM team at California State University,
Los Angeles, a regionally serving, very high Hispanic-enrolling Minority Serving Institution
(MSI). The purpose of the instrument is to quantitatively measure the health of the STEM
educational ecosystem from the perspectives of the actors within it. The Eco-STEM team is
implementing an ongoing NSF-funded research project aiming to change the paradigm of
teaching and learning in STEM and its aligned mental models from factory-like to ecosystem-
like. We hypothesize that this model of education will better support students and their
individual needs. The pilot results of administering the EEHS to students within the College of
Engineering, Computer Science, and Technology and the College of Natural and Social Sciences
provide a baseline from which the Eco-STEM team will analyze diversion — and, hopefully,
improvement — over the coming years of the project.

The pilot survey was administered to undergraduate and graduate students at California State
University, Los Angeles, of which the majority have ethnically- and socioeconomically-
minoritized backgrounds. The EEHS is comprised of validated survey instruments that query
students’ perceptions of various aspects of systemic educational health. These instruments
measure the constructs of Classroom Comfort, Faculty Understanding, Belongingness, Thriving,
Mindfulness, and Motivation. T-tests and ANOVA models are employed to analyze variations in
responses among students based on a host of demographic identifiers. Pilot results from the first
administration of the survey include, for example, statistically significant lower reported levels
of thriving and mindfulness for students who identify as LGBTQIA+ than those who do not, as
well as far lower levels of ecosystem health overall for students who do not have access to stable
housing. Additional statistically significant results are identified on the bases of students’ gender,
race/ethnicity, disability status, veteran status, undergraduate versus graduate student status,
college of study, employment situation, and more detailed housing situation.

The pilot results of the EEHS provide detailed insight into the experiences and needs of students
in STEM programs at MSIs and regionally serving institutions. The results may also be useful
within the contexts of a diverse range of institutions as they strive to serve students from
historically marginalized backgrounds.
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Introduction

California State University, Los Angeles (Cal State LA) is a teaching-focused, public institution
of higher education located on the East side of Los Angeles. There are 23,298 undergraduate and
3,734 graduate students enrolled at the university, as of April 2022 [1]. The function of the
university is to serve the local population of the region in which it is located. 95% of students are
commuters [2], and over a third of the student body are transfer students, predominantly from the
large network of community colleges serving the East side of Los Angeles. A very high
Hispanic-enrolling Minority Serving Institution (MSI), 70% of students identify at
Hispanic/Latinx [1], which is also consistent with the regional population.

Student demographic characteristics at Cal State LA are also reflective of the systemic
oppression broadly experienced by Communities of Color on the East side of Los Angeles. The
median family income of students at Cal State LA is $40,300 per year [3], and 60% qualify for
federal Pell Grants [4]. While exact data is not readily available, about 2% of students in the
California State University system are undocumented [5], and 11% experience housing
insecurity [6]. Food insecurity is a rampant problem. Public K-12 educational quality is a
challenge due to chronic underfunding, and 81% of students at Cal State LA do not have a parent
with a bachelor’s degree [4].

Within this context, it is highly difficult for students at Cal State LA to complete their degree
programs. As of October 2022, 4-year graduation rates were 10.5% and 21.7% for undergraduate
students in the College of Engineering, Computer Science, and Technology and the College of
Natural and Social Sciences, respectively, and 6-year graduation rates increased only to 30.3%
and 36.9% [4]. Many college- and university-level initiatives have attempted to address poor
retention rates by implementing interventions intended to support student success, but none have
resulted in extremely dramatic changes to the educational system or to students’ overall
outcomes within it.

Conceptual Framework

The Eco-STEM team at Cal State LA employs an alternative theory of change for the STEM
higher educational system. Rather than view a university as a factory, in which the inputs,
students, are expected to be uniform and met with initiatives meant to “correct” them when they
are deemed “deficient”, we attempt to utilize the mental model of an ecosystem to instead
understand how actors within the system relate to one another, recognizing that every actor is
different and every relationship is different [7]. A healthy ecosystem, in our framework, is one in
which everyone is valued and supported according to their own individual needs. These needs
are greatly impacted by systems of social oppression, which disproportionately affect our
students. We also recognize that these systems of oppression are active within the university
itself, and even within our own classrooms. To build STEM educational systems that prioritize
equity and justice, we require the development of the critical consciousness [see 8] necessary for
faculty to begin to understand how systems of oppression are reproduced, albeit often
unintentionally, within their own classrooms. To this end, the Eco-STEM project has developed



Communities of Practice for faculty and department chairs, which are described in [9] and [10],
respectively. By changing the mental models of these powerful actors within the educational
system, we hope to address head-on the “roots” of educational inequity, rather than reacting to its
symptoms.

Methods

To test the theory of change of the project, a quantitative, Likert-scale survey, which we refer to
as the Educational Ecosystem Health Survey (EEHS) is distributed to students, staff, and faculty
in the College of Engineering, Computer Science, and Technology and the College of Natural
and Social Sciences at Cal State LA each semester, which began with its administration in the
Spring 2022 semester. The administration of the survey was approved by the Institutional
Resource Board. Ten VISA gift cards were raffled to the respondents to provide incentive to
complete the survey. 517 students responded to the survey in English. A Spanish language
version of the survey was offered, but only 3 students chose to take the survey in Spanish. We
only consider English responses in this study, considering that we lack sufficient responses to
validate the translation of our survey into Spanish. 74 of these survey responses did not include
any responses to the demographic items that were included after the Likert-scale questions, so
these responses are excluded from this study. Thus, this study analyzes 443 student responses.

The Likert-scale survey questions consisted of 15 existing survey constructs, all of which had
previously been validated in higher educational contexts. These constructs are described in [11].
These constructs were intended to measure the “health” of the educational ecosystem from the
perspectives of the actors within it. Upon further statistical validation with our dataset, many of
the constructs did not meet standards of internal consistency when applied to our student
population (publication forthcoming); thus, the results of these constructs are not presented in
this study. The dependent variables in our study are measured by the responses to the six
constructs that successfully validated. These measure students’ perceptions of classroom
comfort, faculty understanding, belongingness, thriving, mindfulness, and motivation. These
survey constructs are shown in Table 1.

The demographic identifiers queried include: gender identity, race/ethnicity, LGBTQIA+ status,
multilingualism, socioeconomic status, disability status, veteran status, first-generation student
status, legal status, living/housing situation, employment status, full/part-time student status,
undergraduate/graduate student status, year in program, and frequency of in-person study.
Results from undergraduate students are additionally disaggregated by transfer status and field of
study, and those from graduate students are by whether the student completed their
undergraduate degree at the same institution as well as by field of study. To provide more
information on the impact of living/housing situation on educational health measures, students
who live off-campus are asked to provide the average duration of their commute, and those who
live off-campus are asked whether they live with the individuals who raised them as children and
whether they have responsibilities to care for children themselves. This demographic information



Table 1: Dependent Variables

Thriving” from Su et al.
[17]

Variable Construct and Source | Survey Items (Adapted)
Classroom | “Perceived Classroom Please rate your agreement with the following statements, which
Comfort Comfort” from Hoffman et | relate to your comfort levels about having discussions, academic,
al.’s “Sense of Belonging personal, or otherwise, with members of the Cal State LA
Scale” [12] community.
e Speaking in my classes is easy because I feel
comfortable.
e [ feel comfortable volunteering ideas or opinions in my
classes.
e [ feel comfortable contributing to discussions in my
classes.
e [ feel comfortable asking a question in my classes.
Faculty “Empathetic Faculty Please rate your agreement with the following statements, which
Under- Understanding” from relate to your comfort levels about having discussions, academic,
. Hoffman et al.’s “Sense of | personal, or otherwise, with members of the Cal State LA
standing Beloneine Scale” :
elonging Scale” [12] community.
e [ feel that my professors would take the time to talk to
me if [ needed help.
e [ feel that my professors would be sympathetic if I was
upset.
e [ feel that my professors would be sensitive to my
difficulties if I shared them.
e [ feel that my professors really try to understand my
problems when I talk about them.
Belonging- | “Engineering The following items are about how you feel that you fit in your
ness Belongingness Scale” from | major and belong in this community. Please rate your agreement
Scheidt et al.’s “SUCCESS | with the following statements.
Survey” [13], developed o [ feel comfortable in my major.
from prior work [14-16] e [ feel I belong in my major.
e I enjoy being in my major.
e [ feel comfortable in classes in my major.
e [ feel supported in classes in my major.
o [ feel that I am part of classes in my major.
Thriving “Brief Inventory of Please rate your agreement with the following statements, which

are related to your experience at Cal State LA.
e  There are people who appreciate me as a person.
I feel a sense of belonging in my community.
In most activities I do, I feel energized.
I am achieving most of my goals.
I can succeed if I put my mind to it.
What I do in life is valuable and worthwhile.
My life has a clear sense of purpose.
I am optimistic about my future.
My life is going well.
I feel good most of the time.




Mindful- “Mindfulness Attention Below is a collection of statements about your everyday

ness Awareness Scale” from experience at Cal State LA. Using the scale below, please
Rieken et al. [18], indicate how frequently or infrequently you currently have each
developed from the prior experience. Please answer according to what really reflects your
work of Brown and Ryan experience rather than what you think your experience should be.
[19] Please treat each statement separately from every other statement.

e It seems I am "running on automatic," without much
awareness of what I'm doing.

e I rush through activities without being really attentive to
them.

e Ido jobs or tasks automatically, without being aware of
what I'm doing.

e I find myself doing things without paying attention.

Motivation | “Perceptions of the Future” | The following questions relate to your attitudes and beliefs about

from “Future Time your experiences within your major. Please rate your agreement
Perspective” within Scheidt | for each statement.

et al.’s “SUCCESS Survey” e [ am confident about my choice of major.

[13] e Going into my current major is the most rewarding

future career I can imagine for myself.

e My interest in my major outweighs any disadvantages I
can think of.

e [ wantto work in my major.

serves as the independent variables in our analyses of students’ perceptions of educational
ecosystem health.

The administration of the EEHS each semester allows us to track any significant changes in the
reported “health” of the educational ecosystem over the lifetime of the project. In this study, we
present the initial results of the survey upon its first administration. These results will serve as a
“baseline” from which deviation will be measured from results in future semesters. Assuming
interval data (which appeared to be a reasonable assumption given the average skewness and
kurtosis of the validated constructs), means and standard deviations of the construct were
calculated for each demographic population and for each of the six dependent variables,
assuming equal weighting of all survey items. To compare results between demographic
populations, t-tests were conducted to test for statistical significance across two groups.
Likewise, one-way ANOVA was used to compare results across three or more groups.

Results and Discussion

The average and standard deviation for each construct, disaggregated by demographic
population, are shown in Table 2. The statistical significance of discrepancies between various
demographic populations’ responses, determined through t-tests and AVONA, are shown in
Table 3. The results of each of the six constructs are described below.



Table 2: Means and standard deviations of baseline EEHS results

Mean (standard deviation) for

“ Minimum of the sample sizes of each of the six constructs

Mean Values: * 3.0 <Mean < 4.0 _

. 7. . Class- Facult
con.structs within student p ({p ulations room Under}-’ Belong- | Thriving | Mindful- Motiv-
(Likert Scale from 1-5, where 5 is the most Comfort standing ingness ness ation
positive response)
Independent | Variable ‘n’*
Variable Categories
Undergraduate 332 342 * 3.60 * 3.88 * 3.85* 335* 4.11
(1.26) 1.12) 1.11) (1.10) 1.19) (1.09)
Graduate 65 373 % 371 % 4.22 3.88* 3.41 % 4.26
(1.19) (1.17) (1.10) (1.19) (1.14) (1.05)
Full-Time 339 3.47* 3.63* 4.05 3.85* 3.33% 4.13
1.24) 1.13) 1.07) (1.10) 1.18) (1.08)
Part-Time 58 347 * 3.51 * 4.06 3.86 * 3.50 * 4.18
(1.36) 1.14) 1.22) (1.20) 1.19) (1.14)
18t 160 3.54 * 3.62 * 4.11 3.90 * 3.44 * 4.21
(1.22) (1.09) (1.07) (1.07) (1.14) (1.05)
2nd 101 331 % 3.61 * 3.98 * 3.78 * 3.27* 4.02
(1.35) (1.22) (1.16) (1.20) (1.24) (1.16)
3rd 58 3.44 * 3.73 * 3.99 * 3.88 * 3.36 * 4.16
Year in Program (1.25) (1.04) (1.15) (1.01) (1.20) (1.02)
4th 35 3.60 * 3.44 * 4.11 3.85* 3.22 % 4.13
(1.26) (1.16) (1.02) (1.02) (1.13) (1.04)
5th 21 3.57 * 3.74 * 4.08 3.90 * 3.48 * 4.26
(0.96) (1.11) (1.08) (1.16) (1.18) (1.00)
6th + 22 3.50 * 3.53 * 4.10 3.82* 3.23 % 3.93 *
(1.31) 1.17) (0.99) 1.37) (1.26) 1.27)
First-Gen 291 3.46 * 3.63 * 4.04 3.87* 3.40 * 4.15
1.17) (1.15) (1.09) (1.12) 1.19) (1.08)
Not First-Gen 97 3.48 * 3.55* 4.05 3.78 * 3.25* 4.12
1.24) (1.08) 1.12) 1.13) 1.15) (1.13)
On-Campus 25 4.12 3.62 * 4.23 3.96 * 3.25* 4.43
(1.03) (1.07) (0.98) (1.03) (1.20) (0.83)
Off-Campus 30 3.49 * 3.46 * 3.84 * 3.77 * 3.28 * 4.10
Alone (1.36) 1.21) (1.29) .17 (1.35) (1.19)
Off-Campus 43 3.56 * 3.61 * 4.12 3.81* 3.24* 4.05
Living / Housing | with Friends / (1.33) 1.21) (1.14) 1.12) 1.12) (1.26)
Situation Roommates
Off-Campus 287 342 * 3.65* 4.06 3.86 * 3.39* 4.13
with Family 1.23) 1.12) (1.06) (1.10) 1.18) (1.05)
No Stable 4 2.81 %% 3.38 . R el ECE
Housing (1.69) (1.23) (1.57) (1.83) (1.28) (1.70)
Rarely / Never 53 331 % 3.67 * 4.14 4.01 3.63 * 4.15
(1.41) 1.12) (1.06) 1.01) 1.11) (1.08)
1-2 days/wk 109 3.48 * 3.66 * 4.12 3.88 * 3.38* 4.09
Commuting 1.21) (1.08) (0.99) (1.05) 1.23) (1.13)
Frequency 3-4 days/wk 162 3.46 * 3.60 * 4.01 3.83 3.34 % 4.14
(1.20) 1.13) (1.14) 1.13) 1.11) (1.05)
5 + days/wk 74 3.63 * 3.58 * 3.98 * 3.77 * 3.18 * 4.19
(1.32) (1.22) (1.16) (1.21) (1.29) (1.08)




Mean (standard deviation) for
constructs within student populations | €125~ | Faculty o ) )
(Likert Scale from 1-5, where 5 is the most room Undefr_ Belong— Thriving | Mindful M,Otlv_
positive response) Comfort standing | ingness -ness ation
Independent | Variable ‘n’*
Variable Categories
Work 40 + 43 372 3.76 * 4.19 (1.20) | 4.07 (1.06) | 3.61 * 4.31
hrs/wk (1.40) (1.18) (1.30) (1.04)
Work 30-40 21 3.60 * 3.65* 4.20 (0.82) | 4.17 (0.75) | 3.31 * 4.25
hrs/wk 0.99) (1.02) (1.10) 0.97)
Work 20-30 49 3.56 * 3.66 * 3.94 * 373 * 312 4.16
Employment hrs/wk 1.23) 1.19) 1.07) @.11) .17 1.01)
Situation Work 10-20 74 3.49 * 3.83 % 4.20 (1.00) | 4.03 (1.03) | 335 ¢ 431
hrs/wk 1.25) 1.04) 1.18) (0.88)
Work <10 30 3.44 % 3.59 * 4.32 (0.84) | 3.98 * 3.55* 4.22
hrs/wk 1.41) 1.07) 1.05) 0.97) (0.91)
Not Employed | 181 3.37* 3.49 * 3.92 % 371 3.34* 3.99 *
(1.23) 1.15) 1.15) 1.17) 1.19) 1.21)
U.S. Citizen / 355 345 3.62* 4.05 (1.10) | 3.87* 3.35* 4.15
P.R. 1.26) 1.22) 1.10) 1.19) (1.08)
International | 17 4.00 3.78 * 4.16 (0.96) | 3.89 * 3.49 * 4.15
Legal Status Student (0.98) 1.01) 0.99) 1.01) (0.89)
Undocumente | 19 3.40 * 3.54* 4.06 (1.11) | 3.47* 3.26 * 3.99 *
d/DACA .27 1.35) 1.28) 1.19) 1.28)
Recipient
Man 139 3.64 * 373 * 4.18 (1.10) | 3.91* 341 4.23
(1.26) 1.17) 1.17) (1.23) (1.10)
Gender Woman 238 3.38 * 3.56 * 4.02 (1.07) | 3.88 * 3.35* 4.13
(1.25) 1.12) (1.05) 1.15) (1.05)
Non-Binary 10 343 * 3.53 * 341 3.05 * 3.00 * 345
(1.04) (0.88) (1.38) 1.22) 1.19) (1.40)
African 12 3.60 * 3.92* 4.19 (0.92) | 4.22(0.73) | 3.31* 4.48
American / (1.42) 0.96) 1.07) (0.80)
Black
Asian / Asian | 78 3.47* 3.46 * 3.78 * 3.61* 3.18 * 3.86 *
American 1.26) 1.12) 1.19) 1.26) .21 1.20)
Race / Ethnicity | Hispanic / 223 3.42 % 3.63 * 4.09 (1.05) | 3.89 * 341 4.15
Latinx 1.24) 1.13) (1.08) 1.19) (1.04)
White 28 3.96 * 3.99 * 4.55(0.89) | 4.24 (0.84) | 3.60 * 4.50
(1.26) 1.12) (1.06) (1.03)
Multiracial / 36 3.35* 3.51* 4.05 (1.04) | 3.68 * 313 * 4.24
Multiethnic .24 (1.05) (1.08) .19 (1.06)
LGBTQIA+ 74 3.51 * 3.55* 4.12 (1.07) | 3.54* 2.90 ** 4.26
(1.26) (1.18) 1.21) (1.14) (1.01)
Not 294 3.49 * 3.67 * 4.08 (1.09) | 3.99 * 3.51* 4.16
LGBTQIA+ 1.26) 1.10) 1.05) 1.14) (1.08)
* Minimum of the sample sizes of each of the six constructs Mean Values: * 3.0 <Mean <4.0 f



Mean (standard deviation) for

oy Class- Faculty
constructs within student room Under- Belong- | Thriving | Mindful Motiv-
populations (Likert Scale from 1-5, Comfort | standing | ingness -ness ation
with 5 is most positive response)

Independent | Variable ‘n’t

Variable Categories
> $100,000 /yr 18 3.83 * 4.22 4.46 4.12 (1.16) | 3.66 * 4.38
(1.34) 0.97) (0.82) (1.01) (1.01)
$75,000 - 26 3.56 * 3.75* 4.15 4.09 (1.11) | 3.42* 4.08
Annual $100,000 /yr 1.16) 1.01) (1.06) 1.33) 1.22)
Household $50,000 - 35 3.50 * 3.67 * 4.25 3.89 * 3.42* 4.36
Income $75,000 /yr 1.18) (0.99) 0.87) (1.04) @.21) 0.94)
$25,000 - 85 3.49 * 3.70 * 3.94 * 3.79 * 332% 4.06
$50,000 /yr 1.28) 1.12) 1.13) 1.13) .21) 1.14)
< $25,000 /yr 148 3.46 * 3.53 * 4.07 3.88 * 332% 4.17
1.27) (1.14) (1.13) (1.09) 1.19) (1.06)
With Disabilities | 55 352 3.63 * 3.93 * 3.59 * 337+ 3.94 *
(1.40) 1.12) (1.12) (1.24) (1.25) (1.13)
Without 313 3.50 * 3.64 * 4.12 3.94 * 3.38 * 4.18
Disabilities 1.23) 1.12) 1.07) (1.08) 1.18) (1.08)
Veteran 7 313 * 3.00 * 333 * 3.76 * 3.09 * 3.19 *
(1.29) (1.40) (1.49) (1.29) (1.25) (1.65)
Non-Veteran 390 3.48 * 3.63 * 4.06 3.86 * 3.36 * 4.16
(1.25) (1.12) (1.08) 1.11) (1.18) 1.07)
1 111 3.44 % 371+ 4.06 3.84 % 3.30 * 4.12
Number of (1.28) 1.07) 1.07) (1.06) 1.15) (1.10)
Languages 2 260 3.46 * 3.57* 4.05 3.85* 3.39 * 4.16
Fluently Spoken (1.26) 1.17) 1.11) (1.14) (1.20) (1.09)
3+ 27 3.73 % 3.68 * 4.00 3.95* 3.30 * 4.00
(1.08) (0.99) (1.06) (1.05) (1.24) (0.94)
Undergraduate | From Cal State | 19 3.55* 3.68 * 4.21 3.66 * 3.26 * 4.10
Degree (For LA 1.20) .27 1.11) 1.47) 1.34) 1.39)
Graduate Not from Cal 44 3.81* 3.70 * 4.25 3.97 * 347 * 4.33
Students) State LA 1.20) 1.14) 1.13) (1.06) (1.06) (0.87)
[name of 23 3.57* 3.40 * 4.04 341 3.28 * 3.96 *
engineering 1.18) .27 1.19) 1.32) 1.16) 1.02)
Graduate college redacted]

Program (For | [name of science | 23 372 % 3.91* 4.36 4.09 (1.00) | 3.46 * 4.48
Graduate college redacted] .27 (0.99) (0.99) 1.19) 0.97)
Students) Social Science 15 3.98 * 3.93 4.37 4.11(1.16) | 3.40* 4.32

(1.08) (1.26) (1.13) (1.10) 1.17)
Entry Freshman 179 3.39 * 3.56 * 3.96 * 3.78 * 3.28 * 4.04
Mechanism (For 1.23) 1.12) (1.06) 1.13) .21) 1.07)

Undergraduate | Transfer 152 345 3.65 * 4.08 3.94 * 3.44 % 4.21

Students) (1.31) 1.12) 1.12) (1.04) .17 (1.09)

“ Minimum of the sample sizes of each of the six constructs

Mean Values: * 3.0 <Mean <4.0 _




Mean (standard deviation) for

o Class- Faculty
constructs within student room Under- Belong- | Thriving | Mindful Motiv-
populations (Likert Scale from 1-5, | Comfort standing | ingness -ness ation
with 5 is most positive response)
Independent | Variable ‘n’t
Variable Categories
[name of 95 3.54 * 3.51 * 3.98 * 3.90 * 3.28 * 4.15
engineering (1.20) 1.13) 1.14) (1.08) 1.15) (1.10)
Undergraduate | college redacted]
Program (For Natural Science 91 343 * 3.54 * 3.85* 3.76 * 3.23 % 4.13
Undergraduate (1.29) (1.19) (1.15) (1.18) (1.26) (1.06)
Students) Social Science 136 3.34 % 3.73 * 4.13 3.87* 3.46 * 4.08
(1.28) (1.06) (0.99) (1.03) 1.19) (1.10)
Commute <30 mins 142 342 * 3.65* 4.06 3.84 * 332 % 4.04
Length (For 1.22) (1.09) (1.04) (1.10) 1.19) 1.12)
Students Living | 30 mins —1 hr 152 3.31* 3.52 % 4.04 3.87* 3.39* 4.18
Off-Campus) 1.29) (1.16) 1.07) (1.10) (1.18) (1.03)
>1hr 74 3.63 * 3.73 * 3.95* 3.78 * 335* 4.11
1.25) a.17) 1.28) 1.22) 1.19) (1.20)
Living Situation | With Parents / 256 3.37* 3.64 * 4.03 3.83 * 335* 4.11
(For Students Guardians (1.24) 1.12) 1.07) 1.12) 1.20) (1.06)
Living Off-
Campus with Not With 29 3.79 * 3.68 * 4.32 4.18 (0.85) 3.71 * 4.31
Family Parents / (1.08) (1.11) (0.96) (0.94) (1.02)
Members) Guardians
Childcare Has Childcare 79 3.48 * 3.69 * 4.12 3.86 * 3.28 * 4.13
Responsibilities | Responsibilities 1.20) (1.18) 0.93) (1.08) .27 1.07)
(For Students
Living Of,f' Does Not Have 206 3.38 % 3.63 * 4.03 3.87 % 3.43 % 4.13
Camp“f with | cpideare (1.24) (1.10) (1.10) @1.11) (1.14) (1.05)
Family Responsibilities
Members)

“ Minimum of the sample sizes of each of the six constructs

Mean Values: * 3.0 <Mean <4.0 _




Table 3: Statistical significance of baseline EEHS results

p-values for Constructs Faculty
Across Various Classroom Under- Belong- Thriving Mindful- Motivation
. . Comfort standing ingness ness
Considerations
Undergraduate vs. Graduate 0.066 * 0.472 0.024 * 0.842 0.706 0.304
e Lower for e Lower for
undergrad- undergrad-
uate uate
students students
Full-Time vs. Part-Time 1.000 0.456 0.948 0.949 0.301 0.741
Year in Program 0.744 0.866 0.942 0.977 0.802 0.691
First-Gen vs. Non-First-Gen 0.885 0.547 0.938 0.491 0.274 0.813
Living / Housing Situation 0.066 * 0.914 0.034 * 0.523 0.695 0.158
e Higher for e Lower for
students students
who live in who live
on-campus alone off-
housing campus
e Lower for and
students students
with no with no
stable stable
living living
situation situation
Commuting Frequency 0.555 0.943 0.719 0.652 0.200 0.939
Employment Situation 0.630 0.328 0.185 0.095 * 0.409 0.230
e Lower for
students who
work less
hours per
week
Legal Status 0.185 0.820 0.917 0.304 0.836 0.813
Gender 0.147 0.359 0.053 * 0.044 * 0.525 0.066 *

e Higher for e Higher for e Higher for
men men men

e Lower for e Lower for e Lower for
non-binary non-binary non-binary
students students students

Race / Ethnicity 0.263 0.206 0.019 * 0.043 * 0.312 0.038 *

e Higher for e Higher for e Higher for
white African African
students American / American /

e Lower for Black and Black and
Asian / white students white
Asian- e Lower for students
American Asian / Asian- e Lower for
students American and Asian /

multiracial / Asian-

multi-ethnic American

students students
Statistical Significance: *p<0.1 _




p-values for Constructs Faculty
Across Various Classroom | Under- Belong- Thriving Mindful- Motivation
Considerations Comfort standing ingness ness
LGBTQIA+ vs. Non- 0.903 0.406 0.777 0.002 ** < 0.0001 ¥ 0.471
LGBTQIA+ e Lower for e Lower for
LGBTQIA+ LGBTQIA
students + students
Annual Household Income 0.834 0.138 0.313 0.657 0.807 0.568
With Disabilities vs. Without 0.913 0.951 0.222 0.031 * 0.954 0.129
Disabilities e Lower for
students with
disabilities
Veteran vs. Non-Veteran 0.434 0.118 0.079 * 0.802 0.523 0.013 *
e Lower for e Lower for
veteran veteran
students students
Number of Languages 0.528 0.526 0.967 0.895 0.770 0.743
Fluently Spoken
Undergraduate Degree from 0.423 0.950 0.897 0.340 0.500 0.420
Cal State LA vs. Not From Cal
State LA
(For Graduate Students)
Graduate Program 0.588 0.253 0.543 0.089 * 0.865 0.228
(For Graduate Students) e Lower for
graduate
students in
the College of
Engineering,
Computer
Science, and
Technology
Entry Mechanism 0.667 0.466 0.318 0.187 0.221 0.152
(For Undergraduate Students)
Undergraduate Program 0.487 0.255 0.153 0.650 0.297 0.877
(For Undergraduate Students)
Commute Length 0.195 0.375 0.776 0.853 0.877 0.547
(For Students Living Off-
Campus)
Living Situation 0.076 * 0.853 0.163 0.104 0.114 0.327
(For Students Living Off- e Lower for
Campus with Family students
Members) who live
with
parents /
guardians
Childcare Responsibilities 0.536 0.685 0.519 0.945 0.332 1.000
(For Students Living Off-
Campus with Family
Members)
Statistical Significance: *p<0.1 _




Classroom comfort

Classroom comfort is lacking (defined as mean values of less than 4.0) for all student groups
queried, except those who live on campus and international students. It is particularly lacking
(mean value less than 3.0) for students who do not have access to stable housing, with a mean
value of 2.81. Classroom comfort is higher for students who live in on-campus housing and
much lower for students with no stable living situation, with p = 0.066. It is also lower for
students who live with the person or people who raised them than for those who live with other
family members, with p = 0.076.

Reported levels of classroom comfort increase monotonically with increasing numbers of hours
worked and are lowest for students who are not employed. Classroom comfort levels also
increase with increasing number of days on campus weekly. Finally, classroom comfort is lower
for undergraduate students than graduate students, with p = 0.07.

Faculty understanding

Faculty understanding is lacking for all student groups queried, with the single exception of
those from households with incomes above $100,000 per year.

Belongingness

Belongingness is lacking for many student groups queried. Students who live off-campus alone
report low levels of belongingness, and levels are particularly lacking for students who do not
have stable housing, with an extremely low mean value of 2.46. Levels of belonging are
dependent on student living situation with p = 0.034.

Belongingness is lacking for undergraduate students as a whole; belongingness is higher for
graduate students, with p = 0.024. It is also lacking for women, and lowest by far for non-binary
students, with p = 0.053. Belongingness is highest for white students and lowest for Asian /
Asian-American students and is dependent on race/ethnicity with p = 0.019. It is also lower for
veteran students than non-veterans, with p = 0.079. Belongingness also decreases with increasing
number of days on campus per week, with students who come to campus 5 or more days per
week reporting the lowest levels of belonging. Other groups in which students report low levels
of belongingness include: students in the 2" and 3 years of their programs, students who work
20 to 30 hours per week or are not employed, students from households with incomes between
$25,000 and $50,000 per year, students with disabilities, students who entered the university as
freshmen (rather than as transfers), students with commute times longer than an hour, and
undergraduate students pursuing programs in the College of Engineering, Computer Science, and
Technology or the natural science departments within the College of Natural and Social
Sciences.

Thriving

Thriving is lacking for nearly all student groups queried. Students who rarely or never come to
campus report higher levels of thriving than those who come to campus regularly, and levels of
thriving decrease with increased frequency of commuting. In general, thriving is typically lower
for students who worked less hours per week, with p = 0.095; those students who work 30 or



more hours per week or 10 to 20 hours per week report higher levels of thriving. Thriving is
highest for students who are white or African American / Black and lowest for Asian / Asian-
American and multiracial/ethnic students, with p = 0.043 for racial/ethnic differences. Levels of
thriving are highest for students who live off-campus with family members who are not their
parents or guardians and particularly lacking for students who do not have stable housing, the
latter of whom report a mean value of thriving of 2.93. Thriving is also lower for women than
men, and lowest by far for non-binary students, with p = 0.044. It is also lower for LGBTQIA+
students, with p = 0.002, lower for students with disabilities, with p = 0.031, and lower for
graduate students in the College of Engineering, Computer Science, and Technology than those
in the College of Natural and Social Sciences, with p = 0.089. Finally, thriving is lacking for
students from households with incomes less than $75,000 per year, who constitute more than
85% of the survey participants.

Mindfulness

Mindfulness is lacking for all student groups queried. It is particularly lacking for students who
do not have stable housing (mean value: 2.69) and LGBTQIA+ students (mean value: 2.90). The
dependence of mindfulness on LGBTQIA+ status is statistically significant, with p <0.0001.
Mindfulness also decreases with increasing number of days on campus per week.

Motivation

Motivation is lacking for several student groups queried. It is lower for women than men, and
lowest by far for non-binary students, with p = 0.066. It is highest for white and African
American / Black students and lowest for Asian / Asian-American students, with p = 0.038. It is
also lower for veteran students than non-veterans, with p = 0.013. Motivation is additionally
lacking for the following student groups: students in their 6 year or more of their programs,
students who do not have stable housing, students who are not employed, students who are
undocumented or Deferred Action for Childhood Arrival (DACA) recipients, students with
disabilities, and graduate students in the College of Engineering, Computer Science, and
Technology.

Overall Ecosystem Health

In querying the varying experiences of different groups of students, we find no notable
differences between the levels of ecosystem health reported by full-time and part-time students,
first-generation and non-first-generation students, students who live off-campus with family
members and students who live off-campus with roommates, students who live off-campus with
family members regardless of whether or not they have regular childcare responsibilities,
students who speak various numbers of languages, and graduate students in natural science and
social science programs within the College of Natural and Social Sciences.

The lack of difference in response to ecosystem health measures between first-generation and
non-first-generation students is particularly surprising given previous findings of research in this
area [20-22]. This result may be due to an element of confusion over the definition of “first
generation”. While the most common definition of the term was provided to students when they
responded to the corresponding demographic item of the survey (a “first-gen” student, by the



federal definition, is a student without a parent who received at least a 4-year college degree)
[23], the California State University system utilizes a different definition in their institutional
records: students with a parent who has attended “some college”, regardless of degree status, are
not defined as first-generation [4]. As more than 80% of Cal State LA undergraduates lack a
parent with at least a 4-year degree but more than 20% of these students do have a parent who
has attended college [4], it is possible that students may be being presented with conflicting
determinations of their first-generation-student status, potentially causing confusion. Future work
in this area should designate between 1) students with a parent with at least a 4-year degree, 2)
students with parents who lack a 4-year degree but have attended some college, and 3) students
whose parents have no college experience whatsoever.

On the other hand, several notable differences in overall ecosystem health by demographic are
also observed. Graduate students report higher levels of ecosystem health than undergraduate
students in all aspects of ecosystem health. This is perhaps unsurprising, as these students have
all successfully completed undergraduate study. Within the graduate student population,
however, students in the College of Engineering, Computer Science, and Technology report
lower levels of ecosystem health than those in the College of Natural and Social Sciences.
Graduate students who completed their undergraduate degrees at Cal State LA report lower
levels of ecosystem health from those with undergraduate degrees from elsewhere. Interestingly,
within the undergraduate student population, students who started at Cal State LA as freshmen
report lower levels of ecosystem health than those who transferred.

Students who reside off-campus and live with the person or people who raised them report lower
levels of ecosystem health than those who live off-campus with other family members. Students
without stable housing report lower levels of ecosystem health than those with stable housing,
regardless of the housing situation. However, we have very low ‘n’-values (only 4 students) who
reported unstable housing. On the other hand, 44 students chose “Prefer not to say” when asked
about their living/housing situation (an option that was given for many of the demographic
items), and it seems plausible that many housing-insecure students may have selected this option.
It is not possible to calculate the statistical power of our result, because the number of students
who experience housing insecurity at Cal State LA is unknown and likely fluctuates rapidly.
Significantly more research and advocacy are required to understand and contend with the
housing crisis facing students in Los Angeles.

Measures of ecosystem health are generally lowest for DACA/undocumented students (with the
single exception of belongingness, which is similar to that of US citizens/permanent residents)
and highest for international students. The financial situation of the household also appears to be
impactful; reported levels of ecosystem health are always highest for the highest income group
and generally decrease with decreasing income. Men report the highest levels of ecosystem
health, and non-binary students generally report the lowest levels (with the exception of
classroom comfort, which is lowest for women). White students report the highest levels of
ecosystem health of every racial/ethnic group in every aspect of ecosystem health, whereas Asian
/ Asian-American and multiracial/multiethnic students generally report the lowest levels. Veteran
students also report lower levels of ecosystem health.



Conclusion

The first administration of the EEHS provides findings that conclude generally low levels of
ecosystem health for students in STEM higher educational programs at California State
University, Los Angeles. Particularly notable and problematic results include the poor levels of
ecosystem health reported by students without access to stable housing as well as poor thriving
and mindfulness of students who identify as LGBTQIA+. Future work must better address the
needs of these students, in terms of both research as well as structural advocacy. The results will
also be used to inform the content and approach of the Eco-STEM Communities of Practice, as
these efforts comprise the theory of change of the project. Over time, results from future
iterations of the EEHS will provide insight into whether the changing mental models of faculty
are producing any impact on students’ perceptions of the health of the STEM educational
ecosystem.
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