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@IuseProgram AAAS IUSE Initiative

The AAAS-IUSE initiative supports faculty, students, and the greater undergraduate 
STEM education community by disseminating research and knowledge about STEM 

teaching, learning, equity and institutional transformation.

Check out our website to learn more and view:
• Blog
• Workshops
• Summer Labs On-Demand

https://aaas-iuse.org
• Resources
• Lessons Learned During COVID
• NSF IUSE Proposal Preparation Toolkit
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A framework for equitable, 
student-centered 

undergraduate STEM 
instruction
BETTER in STEM

Dan Hanley, Tran Phung, & Saraswathy Nair

This material is based upon work supported by the National Science Foundation under Grant No. DUE-2111613, 2111610, & 
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and do not necessarily reflect the views of the National Science Foundation.



Reflection



Think about a specific STEM course you have 
taught or taken as a student. To what extent were 
students engaged in these ways?

1. The learning goals were clear and transparent to 
students. 

2. Students knew the criteria for successful tasks, 
activities, assignments, and assessments. 

3. Students’ prior academic knowledge, cultural 
knowledge, and experiences were elicited and 
embedded into the learning activities. 

4. Students engaged in learning experiences that 
incorporated diverse cultures and perspectives.

5. Students had opportunities to make connections 
between what they were learning and relevant issues 
that impact local and global communities and 
ecosystems. 

6. Students were encouraged to participate in group 
discussions in ways that elevated all voices and ways of 
communicating. 

7. Students had a variety of ways to show that they had 
developed the intended knowledge and skills for the 
course.

8. Students reflected on their current learning and 
learning strategies to identify the next steps they needed 
to take to support and/or adjust their learning strategies. 

9. Student assessment and grading practices reflected a 
classroom culture of practice through iteration, 
feedback, and revision that allowed students to learn 
from errors without negative consequences. 

10. The classroom environment promoted connection, 
relationships, and collaboration between students.

11. Students worked together to identify and disrupt 
forms of bias and behaviors that could negatively 
impact the classroom learning community. 



Low-income, first-generation, and systemically non-dominant students benefit 
the most from active, student-centered teaching and learning strategies… 

…yet they are the least likely to experience 
them at higher education institutions across 
the United States (AAAS, 2019). 



…such frameworks should 
redefine equity and inclusion as a 
key component of effective 
instruction. 

-AAAS, 2019

The biggest barrier to faculty’s use of 
active learning strategies is the lack of 
a shared framework to define and 
measure effective teaching.   

  -Wieman, 2017
 



BETTER in STEM Theory of Change

Quadrant III: Dept/Division Policies and 
Practices

Quadrant I: Curriculum and Pedagogy

Quadrant IV: Shared Vision

Quadrant II: Reflective Instructors

Improved teaching and learning in undergraduate STEM departments can occur through 
the implementation of a coordinated set of concurrent top-down and bottom-up strategies 
to address the four categories of change (Henderson, Beach, & Finkelstein, 2010):



BETTER in STEM
Timeline

Year 1 (Oct 2021-July 2022)
Develop an equitable, student-centered 
instructional framework for undergraduate STEM. 

Years 2 and 3 (Aug. 2022-June 2024):  Cohort 1
Faculty in Instructional Change Teams (ICTs) develop 
their knowledge and skills with the framework 
pedagogies and provide feedback to improve the 
framework, supporting materials, and ICT processes.

Years 4 and 5 (Aug. 2024-June 2026):  Cohort 2
Faculty in Instructional Change Teams develop their 
knowledge and skills with the framework pedagogies 
and ICT processes.

Years 2-5:  
Meetings with 
dept./division
administrators 



BETTER in STEM Theory of Change

Develop a framework that clearly 
defines equitable, student-centered  
teaching and learning in 
undergraduate STEM. 

Quadrant IV: Shared Vision

Improved teaching and learning in undergraduate STEM departments can occur through the 
implementation of a coordinated set of concurrent top-down and bottom-up strategies to address the four 
categories of change (Henderson, Beach, & Finkelstein, 2010):



What is our instructional framework, and what is it not?
• A cohesive structure of research-based components for equitable, student-centered 

undergraduate STEM teaching and learning that is adaptable/applicable across STEM 
disciplines and student needs. 

• Captures the complexities of teaching and learning and will require significant PD and 
practice for faculty to internalize the components of the framework and enact the 
pedagogies.

• Not a curriculum framework (a set of standards that specifies the content to be learned) or 
a lesson planning framework (what teachers use to organize and plan lessons). 

Purposes and potential uses of the instructional framework
1. Faculty members individually improve their instruction through use of the framework and its 
components.
2. Faculty members collaboratively improve their instruction through use of the framework and a 
structured, formative peer observation process.
3. STEM departments use the framework to define research-based instruction, have conversations 
to improve instruction, and support constructive Review, Tenure, and Promotion (RTP) processes.







BETTER in STEM Theory of Change

Develop the knowledge and skills of 
STEM faculty with the equitable, 
student-centered instructional 
strategies that comprise the 
framework.
Quadrant I: Curriculum and Pedagogy

Improved teaching and learning in undergraduate STEM departments can occur through the 
implementation of a coordinated set of concurrent top-down and bottom-up strategies to address the four 
categories of change (Henderson, Beach, & Finkelstein, 2010):



Supporting Resources
Planning Considerations Documents



BETTER in STEM Theory of Change

Support STEM faculty as they deepen 
their understanding and instructional 
practice through collaborative 
Instructional Change Teams. 

Quadrant II: Reflective Teachers

Improved teaching and learning in undergraduate STEM departments can occur through the 
implementation of a coordinated set of concurrent top-down and bottom-up strategies to address the four 
categories of change (Henderson, Beach, & Finkelstein, 2010):



BETTER in STEM Theory of Change

Engage faculty leaders and 
administrators in professional 
development and conversations to 
support department-level change.

Quadrant III: Policy

Improved teaching and learning in undergraduate STEM departments can occur through the 
implementation of a coordinated set of concurrent top-down and bottom-up strategies to address the four 
categories of change (Henderson, Beach, & Finkelstein, 2010):



STEM instructors (N = 22) and students (N = 365) from 
UTRGV, WWU, WCC in Fall 2022
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Fall 2022 Spring 2023 

N=380 studentsN=365 students
BIS Student Survey Data:  Open-ended items



Thank You!

BETTER in STEM

WWU PI, Dr. Dan Hanley
hanleyd@wwu.edu

UTRGV PI, Dr. Saras Nair
saraswathy.nair@utrgv.edu

WCC PI, Dr. Tran Phung
tphung@whatcom.edu

mailto:hanleyd@wwu.edu
mailto:saraswathy.nair@utrgv.edu
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Fostering Culturally 
Responsive Student 
Services

Grant Coordinator Brandon White 
The National Science Foundation’s STEM Articulation and Transfer 

Collaborative (SATC) Grant at Palm Beach State College

Created by Brandon White 27



Foundations

• PBSC is a 2-year community Hispanic Serving Institution in south Florida with an 
annual enrollment of 25 thousand with nearly 70% of those being in part-time status. 
35.9% identify as Hispanic/Latino, nearly 60% of total enrollments are female, our 
average student age is 24 years old, and nearly half of our enrollments are identified 
as first-generation college students.

• The Appreciative Advising model, pioneered by Dr. Jennifer Bloom, Dr. Bryant Hutson, 
and Dr. Ye He, aims to approach students dynamically by considering the whole host 
of factors at play in their lives including culture, socioeconomics, social constraints, 
interests, personality, characteristics, goals, and language. 
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Setting the frame for 
student development

How much support is enough and how much can we afford? 

Created by Brandon White 29



Student feedback as a guide

• Students’ self identified needs: time-management, handling finances, improving 
study habits and techniques, balancing family and work responsibilities with school, 
help with navigating faculty and peer social dynamics, and seeking out professional 
mentorship in preparing for their career.

• Lack of sleep was a major trend in our surveys, as were culturally relative issues like 
missing home and family (from outside U.S.), struggles with language barriers, and 
struggles with making new friends.
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Weak points in the student services model

• Key weak points:
• A lack of coordination between student services departments
• A lack of proper preparation for navigating the higher education 

system
• A lack of holistic student support interactions by design

Created by Brandon White 31



A lack of coordination

• A lack of coordination between student services departments (Academic Advising, 
Career Advising, Mental Health Counseling, Financial Aid support, Tutoring Centers, 
Admissions/Registration team, and student life and activities)

• Two main issues:
• Lack of consistent information
• Lack of comprehensive coordination for support

Created by Brandon White 32



Best Practices: Addressing coordination breakdown

• Best Practices for addressing a lack of coordination among student services:
• Establish a robust referral chain between department contacts across resources 

and make sure to include follow ups with students directly
• Address inter-departmental communication:

Examples of how we’ve addressed inter-departmental communication:
 1) Microsoft teams channels
 2) A STEM Academic Community model
 3) Annual C3 Conferences between PBSC and FAU
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A lack of preparation for navigating higher education

• A lack of preparation for navigating the higher education system
• Orientation and Introduction to College (or Freshman Seminar) limitations

• This lack of support turns into a trial-and-error dynamic for students that takes up 
valuable time and can compound issues students face

Created by Brandon White 34



Best Practices: Preparing students for higher 
education

• Best Practices for preparing students to navigate the higher education system
• Incorporate informal status check-ins with students during routine interactions and help 

bring attention to the bigger picture.
• Encourage social capital development by fostering community mentorship, personal 

support networks, and peer engagement.

• Examples of how we encourage social capital:
• Career Panels
• Invite students to on-campus activities and events
• Introduce students to designated mentors established with career services department

Created by Brandon White 35



A lack of holistic student support interactions

• Current model is built like the 10-items or less checkout line at the 
grocery store

• Mostly build off necessity, and it has its pros from an administrative lens, 
but it leaves a lot of students in the dark and with needs unaddressed 

• There are ways we can improve this approach within reason
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Best Practices: fostering holistic student support 

• Best Practices for fostering holistic student support:
• Appreciative Advising model + open lines of communication over multiple contact types 

and methods
• Faculty development – Summer Institute, Pedagogy of Real Talk Dr. Paul Hernandez, 

culturally responsive pedagogy.

• Simple ways we’ve incorporated elements of appreciative advising:
• Simple open-ended questions about interests, hobbies, and life goals can spring open 

deeper conversations
• We’ve emphasized open communication through several methods – phone, email, group 

chats, attending campus events, and open office hours.
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Student impacts at PBSC

• The SATC team has worked with over 14 thousand students at PBSC during the last 4 years, 
with 2,065 of them incorporated into our direct caseload for tracking and monitoring

• We have seen an increase in graduation rate of our cohort (47.5%) over non grant affected 
students (40%) during this period, including a significant bump for self-identified Hispanic 
students at 53.6% for grant cohort students and 31.3% for non grant affected students at PBSC

  
• Additional research is being conducted to deep-dive the direct influence of social capital 

growth and holistic advising support on broader student impacts
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Thank you!

Created by Brandon White

Contact information 
• Brandon White
• Whiteb@palmbeachstate.edu 

39

SATC Team
• P.I. PBSC Associate Dean Dr. Becky Mercer
• Co-P.I. FAU Senior Associate Dean Dr. Evonne 

Rezler
• Co-P.I. PBSC Chemistry Faculty Chair Cynthia Judd
• Outreach Specialist Jada Brooks
• Grant Tutor Bruna Sharkey
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IUSE: NSF Zoom Office Hours
Meeting ID: 160 278 9750; Passcode: 195275

30-Oct (Wednesday): 3:00PM-4:00PM ET
19-Nov (Tuesday): 3:00PM-4:00PM ET
11-Dec (Wednesday): 3:00PM-4:00PM ET
7-Jan (Tuesday): 3:00PM-4:00PM ET @IuseProgram

AAAS IUSE Initiative
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Thank you for attending!

Slides and recording will be available in the coming days.

We value your feedback, please take a few minutes to complete the survey.
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