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Summary
The American Physical Society’s Bridge Program (APS-BP) has significantly higher persistence rates than
physics graduate education across the country (90% vs 60%).  Motivated by this early positive outcome,
the researchers aimed to explore and offer empirical evidence as to what aspects of the Bridge Program
contribute to these higher persistence rates. This paper describes the development and psychometric
evaluation of a survey instrument, the “Aspects of Student Experience Scale (ASES)”, that was designed to
evaluate physics graduate students’ experiences related to different forms of departmental support that
may have made the APS-BP successful, namely: (a) mentoring and research experience, (b) professional
development, (c) social and academic integration, and (d) financial support. This paper supports the
ongoing development and validation of this survey tool.397 physics graduate students across 19
programs participated in the study.  The initial findings reported here reveal that graduate students
experience adequate mentoring and financial support, but have limited social and academic integration
or professional development. Practitioners may be able to use ASES to identify, based on students’
perspectives, which practices they may need to address to better support the student experience.
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Key Concepts Defined

Student Experience of Departmental Support Structures
Student experience reflects one aspect of department climate focusing on patterns of students’
experiences of available opportunities/policies/resources that are intended to better support students
through the program.

Departmental Support Structure
The active and intentional effort on behalf of the program to ensure that certain
opportunities/policies/resources are available to students when needed to improve student experience.

Social Integration
The active and intentional effort on behalf of the program to ensure that students do not become
isolated.

Academic Integration
The active and intentional effort on behalf of the program to ensure that students have an individualized
coursework plan that connects their preparation with course placement and academic support.

Methods
The utility of the ASES was assessed through responses of 397 students from 19 physics graduate programs. The
researchers also collected interview data from chairs and graduate advisors from a subset of these programs to
explore how these reported support structures look from the perspectives of department chairs or graduate
advisors. Some key terms used in the analysis of this study:

● Questionnaire/Survey instrument is a set of items designed to measure one or more underlying constructs.
The item responses are then summarized to yield a score.

● Psychometric Evaluation of a questionnaire is a research method that concerns the implementation of
various tests (qualitative and quantitative) to assess the quality of the developed questionnaire.

● Principal Components Analysis (PCA) aims to optimize the grouping of individual variables into a set of
higher-order components, which we call survey thematic groups or themes. In PCA, the assumption is that
there are larger themes that can be built from looking at the individual survey items. The researchers bring
their knowledge to interpreting what common theme brings the survey items together.
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Selected Findings
Students' responses were used to a) assess ASES’ psychometric properties and b) offer an understanding
of students’ self-reported experiences of the departmental support structures measured by this
instrument. Below, we summarize the key findings:

● Students' responses to the survey suggest that, on average, students experience adequate
mentoring & research experience, and financial support, but report a lack of support in aspects
related to professional development and social & academic integration.

● Results indicate that students at two APSBP affiliated departments reported being better
supported than students at two non-APSBP affiliated departments on all components and with the
stronger signals for the components of social & academic integration and financial support.

● A difference in students’ reports of experiencing Social and Academic Integration and/or Financial
Support aspects could be correlated with increased retention at APS-BP departments, consistent
with prior research that has found a link between social isolation and attrition.

Implications for Practice
The Aspect of Student Experience Scale (ASES) was only designed to help graduate programs assess
students’ experiences with department support structures. One potential limitation is the misuse of the
tool by the community. ASES is not designed to evaluate the effectiveness of the graduate program or
quality of mentoring, but rather whether the student receives adequate mentoring regardless of the
source.  Relatedly, programs whose leaders are less familiar with equity work may misinterpret this
survey as one that assesses programs’ climate for racial, gender, or other marginalized identities.  Climate
assessments, when attuned to issues of equity, can provide programs with information about changes
that may help advance equity in their academic programs.

The early findings on the importance of students’ social & academic integration suggest that the use of
ASES might be particularly valuable for large graduate programs where student-faculty interaction is less
frequent at early stages in the student program, and isolation is more likely to occur.

Discussion Questions
1. How do you know how grad students are experiencing your program?

2. The authors identify (a) mentoring and research experience, (b) professional development, (c)
social and academic integration, and (d) financial support as areas of departmental support that
influence doctoral student experiences.  Would you be able to assess such qualities on your own,
or would you prefer to engage with an existing survey, such as this one?

3. How can you get information about student experiences and your department climate from
racially minoritized students without harming them?
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Supplemental Readings & Resources
Campus Racial Climate Model as explained by the University of Arizona College of Education
A graduate program’s climate can be described as the way students experience the academic,
interpersonal, and professional interactions they have with peers, faculty, and staff in their graduate
program.  A graduate program’s racial climate (Hurtado et al., 1999; Milem et al., 2005) is shaped by the
program’s:

● compositional diversity -  is the numerical and proportional representation of various racial and
ethnic groups on campus or in a graduate program

● The historical legacy of inclusion or exclusion - describes how a campus’s historical legacy of
inclusion or exclusion affects the current campus climate (ie. statues, building names, etc.)

● psychological climate - student, faculty, and staff perceptions about inter-group relations,
discrimination, racial conflict, and institutional responses to diversity

● behavioral climate - describes the nature of interactions between and among individuals (ie.
students, faculty, and staff) from different racial/ethnic groups in the program or on-campus

● organizational structures/practices - such as curriculum, admission practices, budget allocations,
and other routine practices that guide the day-to-day activities of the program.

Equity in Graduate Education Virtual Journal Club Article Summary for  “Am I going crazy?!”: A Critical Race
Analysis of Doctoral Education by Ryan Evely Gildersleeve, Natasha N. Croom & Philip L. Vasquez

Owens, Lindsay & Zwickl, Benjamin & Franklin, Scott & Miller, Casey. (2019). Misaligned Visions for
Improving Graduate Diversity: Student Characteristics vs. Systemic/Cultural Factors.
10.1119/perc.2018.pr.Owens.

Evaluation of a Questionnaire Measuring University Students’ Sense of Belonging to and Involvement in a
Biology Department. Eva Knekta, Kyriaki Chatzikyriakidou, and Melissa McCartney. CBE—Life Sciences
Education 2020 19:3

Campus Racial Climate Model as explained by the University of Arizona College of Education
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