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Introduction

Problem Statement
Background

 STEM education prioritizes economic & national

* Science and technology (S&T) have brought competitiveness over social responsibility.

tremendous changes to human society. e Students’ social awareness remains flat during

e S &Tdevelopments often “benefit some and not college (Schiff et al., 2025).

others” or “benefit some more than others” (Leydens .
et al., 2022, p. 3).

* Need for STEM professionals committed to social

Social justice-oriented students tend to leave STEM
fields (McGee & Bentley, 2017).

_  Growing policymakers and scholars recognized the
good and equity. . e )
importance of social justice and STEM students

commitment to social responsibility.

||:> Community service activities ~ Commitment to social responsibility (strong positive)
(Einfeld & Collins, 2008, 2008; Garibay, 2015; Myers et al., 2019; Museus & Sifuentez, 2021; Sax, 2004)

Study Purpose: Whether and to what extend community service promotes social responsibility
II:> commitment among first-year STEM major aspirants using multi-site longitudinal data and quasi-
experimental design.

Background & Research Question Literatures and Theory Methodology Timeline



Community Service and STEM Social Responsibility

Research Questions

* RQ1:

— What individual and contextual factors predict first-year STEM aspirants’
frequent engagement in both curriculum-based and co-curricular community
service activities during their undergraduate studies?

* RQ 2:

— Do first-year STEM aspirants who frequently participated in community service
during college have significantly greater gains in civic awareness, social agency,
and career concerns for social change by the end of their senior year compared
to demographically and intuitionally similar peers who did not participate in
such activities?

* RQ3:

— Does the effect of frequent participation in community service activities on
commitment to social responsibility vary across students’ social identity
characteristics (gender, race/ethnicity, first-generation status)?

* RQA4:

— Does the effect of frequent participation in community service activities vary
across institutional factors, such as institutional type, control, and selectivity?

School of Education & Information Studies
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Who and Where

Main Treatment Effect

Student-level
Heterogenous Effect

School-level
Heterogenous Effect
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Study Significance
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Literatures and Theory
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* Educational Practice and Policy:
— Evaluate average treatment effect of community service.
— Assess heterogenous effect across student-identity and school-context.
— Provide evidence to inform policy and practice.

* Theoretical Contribution:
— Integrate updated socialization model with Expectancy-Value Theory.
— Incorporate human agency as essential element.

— View community service as key socialization process.

 Methodological Contribution:
— Apply potential outcome framework with multilevel modeling.

— Utilize multi-year multi-institutional data.
— Several robustness check and sensitivity analyses.
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Literature Review
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Community Service as a Promising Strategy Factors Influencing STEM Students’

Socially Responsible Outcomes
 Types: Curriculum-based service-learning and co-

curricular volunteer and service activities (astin et al.,
2000; Keen & Hall, 2009; Sax, 2004). _
e Positive associations: Community service oriented values (Allen et al., 2015; Carlone & Johnson, 2007; Garibay,
2018; Martin et al., 2020; McGee & Bentley, 2017).
 School: STEM field, university type, and campus

climate influence civic development (bugan & komives,
after CO”ege (Belanger et al., 2017; Botelho et al., 2020; Collins et al., 2010; Garibay, 2024; Gasparis et al., 2017; Leydens et al., 2022).

2020. W . . * Higher Education: racial/cultural awareness
Participation: Women, URMs, and first-generations workshops, or participating in ethnic/racial student

were more attractive to community service (Collins et L.
reanizations (Batz-B ich et al., 2024: B ., 2016).
al., 2020; Ender et al., 2000; Payton et al., 2015; Saavedra et al., 2022). Organizations (Batz-Barbarich et al., 2024; Bowman etal, )

* Individual: Women, URMs, and first-generation
students show higher social agency and community-

participation and civic values development,
leadership skills, and plans for continued service
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Conception Framework

* Undergraduate Socialization

Disciplinary/Professional

Theo ry. Communities
— How individual characteristics, Internship experience
. Pre-professional clubs
college experiences, and Career consultant
institutional contexts shape
students’ development of —~

a ] Higher Education Institutions

knowledge, dispositions, and skills EVT Components Commitment to
(Weidman, 1989, 2020; Weidman & Student Background |~ History and Culture ¢ommunity Service as.|  Highest degree aspirations Social Responsibility
DeAngelo, 2020). prstpmmions e LA | sty
— Human agency as an essential lfalegjnﬁ:gs‘slgg’ Pe;;;/e foly %ﬁi:;iiﬁ‘;ﬁ Selfs.?gfi?l;ilff'c;(iﬁgzgion Care%?éoﬁ?lfsy for
element (Weidman & DeAngelo, 2020). First-generation status \\PE’P\“laﬁon DR beaming Plgjifgg;;;ﬁiﬁ?n s Chanee
 Expectancy-Value Theory:
— Achievement-related choices are Personal Communities
largely determined by students’ Family
expectations of success and the Employers
Colleagues

value they assign to the activity

(Eccles & Wigfield, 2023; Wigfield &

ECCleS, 2000) Figure 2.3 |ntegrat9d
Conceptual Framework
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Data C@LLEGENQ\'iganr

Name of School

University of California-Los Angeles

° ucla 405 Hilgard Ave, Los Angeles, California 90095-1405
DataSEt States (use map for more than 1 state) General information: (310) 825-4321
. . No Preference Website: .ucla.edu/
— Student-level data: Higher Education Research Alabama o "Se"‘"“" e 4-year. Public
. Alaska Awards offered: Bachelor's d
Institute’s (HERI) 2018-2021 Freshman Survey . e Masler' degroe

Post-master's certificate

. ZIP Cod i .

(TFS) and 2022-2025 College Senior Survey (CSS) ode (Mies from _ | Doctors degroe - resserc/schalership

Programs/Majors Browse for c . Citv: L

. . . . . 0 Items Selected ® Programs ampus setting: ity: Large
— Institutional-level data: Institutional data from ) Campus housing: Yes
. Level of Award (2) Student population: 46,678 (33,040 undergraduate)
the |ntegratEd POStsecondary Educat|0na| Data 8Certificat'e 8Associate's Student-to-faculty ratio: 18 to 1
st deiabiet Expand All  Collapse All

SySte m ( I P E DS) Institution Type (?) ]

0 Public () 4-year () GENERAL INFORMATION

U private non-profit [ 2-year @ TUITION, FEES, AND ESTIMATED STUDENT EXPENSES

D Private for-profit D < 2-year n
(+) FINANCIAL AID

o StUdy Sample &) MORE SEARCH OPTIONS S NETPRICE
— Students indicating STEM major aspiration on TFS CPENCER S

(+) ADMISSIONS
Guide Me | Clear Search -
— Students who completed both TFS and CSS P uice e % RETENTION AND GRADUATION RATES
. . . . (+) OUTCOME MEASURES
— Institutions with at least one student reporting j
] ] o . (+) PROGRAMS/MAJORS
community service participation (common S SEICENEREERE A0 VETErNE
support assumption) @ VARSITY ATHLETIC TEAMS

(+) ACCREDITATION
(+) CAMPUS SECURITY AND SAFETY
(+) COHORT DEFAULT RATES
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Data

e Variables

— Outcome variables Y;; (CSS)

e civic awareness (HERI Construct)
* social agency score (HERI Construct)
e career concerns for social change

— Treatment variables D;; (CSS)

* 1 =frequently participating community service activities, 0 = otherwise
o Performed community service as part of a class
o Performed volunteer or community service work

— Student-level variables X;; (TFS)

* background characteristics (e.g., race, gender, SES, citizenship, major)
* baseline measurements (initial levels of dependent variables)

e pre-treatment socialization processes and EVT (e.g., STEM AP classes, science identity) . ’

— School-level variables W;; (TFS & IPEDS)

* type, control, selectivity, HSI/HBCU status, Carnegie classification, student body
composition, and STEM degree production
Figure 3.2 Directed Acyclic
Graph (DAG) of Study Design
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M
/Propensity Score Estimation: ) 4 Addresses RQ1: I
Es.timate propensity score using Ipulti.level logist.ic What individual and contextual
r?gr§3510n and non—parametrlc. ML es.tn.natlon to predict the S factors predict first-year STEM aspirants’
likelthood of community service part1c1pe¢iop, agcounting frequent engagement in community
for bqth student-level characteristics and institutional-level service activities during their
kcovarlates. - Qndergraduate studies? )
Stage 1 l
~ ™ /Quality Check: I
Common Support Check: Assess covariate balance at both
Evaluate common support by examining propensity student and institutional levels for each
score distributions across participants and non-participants » weighting scheme using standardized
groups, trimming observations outside the region of mean differences (SMD), with SMD <
common support if necessary. 0.1 as the criterion for adequate balance.
AN i / NG /
— /Inverse Probability Weighting: | | \
Create IPW from the propensity scores generated in
Stage 1 to create adjustments that make students who
Stave 2 participated in community service more comparable to
tage those who did not.
- ATE: Average Treatment Effect.
\Population-wide treatment effect. / Figure 3.1 Five-stage Quasi-
— . experimental Study Design
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i Addresses RQ2:

M \ Do first-year STEM aspirants who
Outcome Model: frequently participated in community
Estimate average treatment effects (ATE) using service during college have significantly
Stage 3 multilevel weighted regression models with students nested y| greater gains in civic awareness, soc.:ial
within institutions, predicting senior-year social responsibility agency, and career concerns for social
outcomes while controlling for baseline measures, students- change by the end of their senior year
and school-level covariates. compared to demographically and
\ ) \ | / intuitionally similar peers who did not
\Qarticipate in such activities? /
O [/ ~ ﬂddresses RQ3: \
Heterogeneous Effects: Does the effect of frequent
Stage 4 Examine how ATE of community service participation / par.tic.i.pation n c.:ommunity. s.erjvice
vary across student identities and school characteristics by activities on social responsibility
adding interaction and cross-intersection terms. outcomes vary across students’ social
N identity characteristics (gender,
l Qace/ethnicity, first-generation status)? /
Robustness and Sensitivity Check: ) g ™
Several model comparisons. Assess ATE sensitivity to Addresses RQ4:
S unobserved confounding that quantifies how strongly an : I.)OGS. thq effect of fr.equent.
tage S . participation 1n community service
unobserved confounder would need to influence both activities vary across institutional factors
community service participation and socially responsible such as institutional type, control, and ’
\outcomes to nullify the observed effect. - ’ ’

\selectivity? )
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* Model Specifications

P(Dy = 1|X;;,W;)

P(D;; = 0|X;;, W;)

Stage 1
Equation (3)

Propensity Score log
Model

) = Qy + C{Xij + ,BVV} + )/(XUXI/V]) + Uj

gender, race/ethnicity, first-generation status

Level 1(StU,d€Tlt): Yl] = :80] + SJDU + ,81]XU + IBZJ(DL]XSL]) + eij, el-j~ N(0,0’z)
Outcome Model  Level 2 (school): Bo;=voo + Vo1 W; + ugj, ug; ~ N(0, 7o)

- . Stage 4
(with interaction 6i = vVso + V51 Wi +usj, usj ~ N(0,75) Equation (7)
terms) ,31]. = Y10,
,32j = Y20
Propensity Score Model Final Outcome Model (with interaction terms)

* @ :avector of student-level coefficients * §; : ATE of community service within institution ]
* B - a vector of institutional-level coeff|C|er.1ts * 9,0: heterogenous ATE across students’ social identities
° ) :interaction effect of §chool-level covariates * 751 heterogenous ATE across institutional contexts

and student-level covariates * ug; ~ N(0,7s): between-institution variability in ATE

u;j ~ N(0,0,,) : institutional random effects controlling for W,
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Limitations

Selection Bias and Unmeasured

SUTVA Assumptions Secondary Data Constrains
Confounders
* Propensity score methods and * Assumes individual outcomes * Limited by variables and
sensitivity analyses cannot unaffected by others' treatment measures in secondary data
eliminate all unobserved status * May not capture all theoretically
confounders * Assume only one version of relevant constructs
— Family values regarding community service participation * TFS lacks direct baseline
community engagement — Peer effects may create measures of community service
— School financial/resource spillover effects participation, civic awareness,
support for participation — SUTVA may be more plausible and career concerns for social
as "local" assumption change

— Students' intrinsic motivation
— MLM partially addresses this

but cannot fully capture
within-institution spillover
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POSlthnallty Committed to advancing social justice through rigorous scholarship

"¢ that centers the experiences of underrepresented students while
% examining the institutional context and students’ agency in shaping

their (our) educational trajectories.

. ‘ *
COMMUNITY x

| CuLTURAL
Beyond traditional measures WEALTH Experience firsthand

of technical competence, distinction between STEM and
focus on outcomes that reflect non-STEM. Aim to incorporate
students’ sense of self-worth, advanced statistical methods

motivation, and personal with higher education

agency. research.
Commitment to asset-based frameworks Recognize the influence from historical legacies,
’* that highlight the strengths and resources ** institutional climate, and departmental contexts in
students bring to their educational * shaping students’ higher education experiences,

journeys. values, and outcomes.
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Timeline
v' Draft Chapter 1-3 v imi
.ra a.p =f Prellm-mary v’ Refine Chapter 4 v Wrap-up dissertation
v’ Dissertation analysis stage 4-5 and 5 v Dissertation defense
proposal defense v Submit ASHE
Spring Spring
Fall 2025 2026 Fall 2026 2027
Winter Summer Winter
2026 2026 2027
v Obtain the HERI v’ Refine the
data analytical models
v
v’ Preliminary v’ Draft the chapter Draft Chapter 6
analysis stage 1-3 4and5
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Q&A

* Thanks for listening!
 Welcome questions and constructive feedback.

: a h
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