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FU N D I N G A N D S U PP O R T 
	  
	  

Over the years, this effort has benefited from generous support from the National Institutes of 
Health, the National Science Foundation, the Alfred P. Sloan Foundation, Howard Hughes 
Medical Institute, and Educational Testing Service.  We have also enjoyed productive 
collaborations with the National Academy of Sciences, American Society for Cell Biology, the 
American Society of Plant Biologists, American Association for the Advancement of Science, 
and Long Island University. 

	  
In September 2013, a NIGMS T36 MARC grant from the National Institutes of Health (Grant 
No.1 T36 GM 102000) was awarded to Long Island University and it currently provides long- 
term support for the following: 

	  
Organization of conferences that will provide: a) venues for dissemination of 

interventions research and related training; b) opportunities for 
researchers/practitioners to interact and collaborate; and c) a mechanism for discourse 
on research-based interventions’ implementation across modalities, stages, and venues. 
A monograph will be published that captures the proceedings of each annual 
conference. 

	  

	  
An enhanced and interactive Understanding Interventions website that will: a) 

facilitate linkages among members of the Understanding Interventions (UI) community; 
and b) feature an accessible and searchable internet-based annotated database of 
Interventions articles and other resources. This will expand the dissemination of 
broadening participation research. 

	  
An online/email-based publication that distills and disseminates research 

findings, development opportunities, and general announcements to provide an 
additional platform for growth of the Understanding Interventions community.  
Social/behavioral sciences, student affairs, and professional societies and organizations 
such as American Association of University Professors, American Association of State 
Colleges and Universities, and Association of American Universities that influence higher 
education are welcomed to register to the annual list and receive the newsletter. 

	  
We would like to extend our sincere appreciation to the National Institutes of Health for 
considerable investment that has been made in providing a stable base for our operations.   

	  
To all our collaborators, and participants, thank you for your generous contributions to this very 
important work. 

	  
	  
	  
	  
	  
	  
	  
	  



W E LCOM E 
	  
	  
We are delighted to welcome you to Philadelphia, the site of the 8th Conference on 

Understanding Interventions that Broaden Participation in Science Careers.  Since the work that 

preceded the first conference on Understanding Interventions, the value of collaborative 

activities in enhancing knowledge and advancing outcomes has been recognized.  These have 

included the critical roles for expertise in the social science disciplines in forming the questions 

and methodologies (the “Why”), as well as those who develop relevant externally funded efforts 

in the life and physical sciences (the “How”).  Collaborative activities also extend to programs 

and practices coordinated vertically and horizontally within the training spectrum. 
	  
	  
The 8th UI Conference seeks to highlight examples of such “Collaborative Interventions.”  We 

are interested in showcasing projects featuring special teamwork among colleagues—perhaps 

from different disciplines, with complementary talents and experiences—within and beyond a 

single institution. 
	  
	  
Among the questions we ask are:  What are the strengths and challenges of such 

collaborations?  How are they formed and sustained?  What is the division of labor among 

them?  And most important to the UI mission, how do they produce better outcomes? 

	  
The program features a variety of topics and formats under the umbrella of Collaborative 
Interventions.  Through a dozen workshops, four plenary sessions, 20 symposia, and 
approximately 45 poster presentations, we will explore science interventions together over two 
and a half intense days. This work will continue through interactions on the ever-evolving UI 
website, www.understanding-interventions.org. 

	  
	  
Thank you for joining us in Philadelphia! 
 
Sincerely,	  

	  
	  
Anthony L. DePass & Daryl E. Chubin, Co-Chairs 

	  
	  
	  
	  
	  
	  
	  
	  
	  
Conference Cover:  Carol McDonald, Barefoot Creations 
Program Design:  Shanta Outlaw, Long Island University 
Conference Website:  http://www.understanding-interventions.org	  
	  



	   5	  

A C K N O W L E D G E M E N T S 
	  

C O - C HA I R S 
An t h o n y L . D e P a s s 

Long Island University-Brooklyn 
	  

	  
Da r y l E . C h u b i n 

Independent Consultant, Savannah, GA 
 

  ADVISORY COMMITTEE 
	  
	  
Da v i d A s a i 
Howard Hughes Medical Institute 

	  

	  
Phi l l i p B ow m a n 
University of Michigan 

	  

	  
Go l d i e B y r d 
North Carolina A&T University 

	  

	  
Br a d l e y S . D u e r s t o c k 
Purdue University 

	  

	  
Calvin Br iggs 
Lawson State University 

	  

	  
Ba r r y Ko m i s a r u k 
Rutgers University 

	  
	  
Ke l l y M a c k 
Project Kaleidoscope 
American Association of Colleges and 
Universities 

	  
	  
Jo h n M a t s u i 
University of California, Berkeley 
 
 
Lydia Villa-Komaroff 
Cytonome/ST, LLC  
 
 
Angela Ebreo 
University of Michigan 
	  
	  

Ri c h a r d M c G e e 
Northwestern University 
Feinberg School of Medicine 

	  
Port ia  F lowers  
University of Missouri 
	  

	  
Cl i f t o n P o o d r y 
Howard Hughes Medical Institute 
	  

	  
Cl a u d i a R a n k i n s 
National Science Foundation 
	  

	  
Lau r a R o b l e s 
California State University, Dominguez Hills 
	  

	  
Al b e r t o I . R o c a 
DiverseScholar 
 
Luis Cubano 
Universidad Central del Caribe 
 
Yoel Rodriguez 
Hostos Community College 
	  
	  
C ON F E R E N C E P LA NN I N G T EA M 
	  
	  
Sha nt a O ut l a w 
Long Island University-Brooklyn 
	  
Ca r l e t a J o s e p h 
Long Island University-Brooklyn 

	  



8th C O N F E R E N C E O N U N D E R S T A N D I N G I N T E R V E N T I O N S  
T H A T B R O A D E N PA R TIC IP A TIO N IN S C IE N C E C A R EE R S 

February 26 th - 28th, 20 16  
Phi l a d e l p hi a ,  PA  

“Collaborative Interventions ” 
	  

	  
	  
	  

 
FRIDAY, FEBRUARY 26, 2016 
 
 
8 : 0 0 a m - 7 : 0 0 p m  Re g i s t r a t i o n  O p e n  

FOYER, FOURTH FLOOR 
	  
	  
	  

	  
9 : 0 0 a m - 4 : 3 0 p m  C o n c u r r e n t  W o r k s h o p s  
	  

	  
	  
9:00 am – 10:30 am   99:  Qualitative Interviewing: From Design to Detail 

Christine V. Wood, Veronica Womack, Bhoomi Thakore, Remi Jones, and Richard McGee—Northwestern 
University Feinberg School of Medicine 
FRANKLIN HALL 1 

 
In this workshop, members of our team will lead an active learning experience in designing and conducting 

qualitative interviews that elicit responses that researchers and program directors can use to reveal, richly 

describe, and analyze their subjects’ experiences. Through discussion, demonstration, and other activities, 

we will cover principles of developing interview questions, interview techniques, and strategies to help 

participants develop interview guides that reflect their research and evaluation questions. The goal will be to 

make qualitative interviewing more accessible as a tool for a range of users, from those who have small 

questions to answer with small number of participants to those interested in more elaborate studies. 

Participants are encouraged to bring research and evaluation questions that they want to pursue for 

refinement during the workshop. 
	  
	  

9:00 am – 10:30 am  119:  Evaluation as a Tool to Strengthen Programs: A Primer for the Non- 
 Evaluator 
 A n t h o n y  L .  DePass—Long Island University, Brooklyn and Elisabeth Russell-McKenzie—Temple University 

FRANKLIN HALL 13 
 
For many, success of training programs that employ interventions that promote research related 
careers is often in the numbers of students that enter doctoral programs or attain the PhD. These metrics 
often serve as the primary measures for success or failure. This workshop will explore ways that a non-
evaluator can think about and use appropriate evaluation strategies to measure broader institutional impact 
as well as cognitive and non-cognitive student development.   
As STEM educators move towards more integrative and active modes of teaching and learning, how can 
they ensure that the experiences they are designing are leading to the intended student learning outcomes? 
How are evaluation and assessment methods being designed in ways that connect quantitative and 
qualitative data to help refine learning environments so that all students benefit from high-quality, high-
impact practices?  We will examine the links between program design and program evaluation, to illustrate 
how assessments might be designed, data collected, and findings used to advance student success and 
contribute to faculty scholarship, promotion, and tenure. 
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9:00 am – 12:00 pm  100:  Do You Play Fair? A Workshop about Bias in Academia  
 Christine Maidl Pribbenow and William T. L. Cox—University of Wisconsin, Madison 
 FRANKLIN HALL 4 

      

This session will introduce participants to Fair Play, an NIH-sponsored intervention to explore and address 

biases that impede student success in STEMM fields. Fair Play is a video game designed to raise awareness 

about stereotypes, microaggressions, and other racial biases in academia (Gutierrez et al., 2014; McGabe, 

2009). In the game, players step into the shoes of Jamal, an African-American graduate student who 

experiences bias incidents as he navigates through his academic career and interacts with faculty, staff, and 

students on a college campus. Fair Play enables attendees to experience and learn about many forms of 

racial biases firsthand, providing an engaging and dynamic environment for perspective taking and 

increasing bias literacy. The content of Fair Play was developed and based on the scientific literature on 

racial biases, as well as the personal experiences of minority students in postsecondary education 

institutions. 

 
	  

10:45 am – 12:15 pm  108:  Thinking Beyond the Box:  Strategies for Institutional Change 
 Michael L. Penn—Gladstone Institutes, Sherilynn J. Black—Duke University, Steven P. Lee—University of 

California, Davis, Terrance R. Mayes—Stanford Medicine, and Anthony DePass—Long Island University 
FRANKLIN HALL 3 
 
The goal of this workshop is to outline some of the key principles of driving organizational change and 

institutional transformation. This workshop addresses the need to extend the benefits of successful 

interventions across and beyond a given institution—to enable climate transformation instead of limited local 

improvement.  Diversity professionals, program directors and key staff, being the likely architects of such 

change, can best achieve that change in environments that empower and facilitate transformation.  What 

then can be done to determine and/or influence their environments?  Attendees will have the opportunity to 

learn about essential leadership and communication skills to bring about meaningful change at their 

respective institutions. A particular emphasis will be placed on empowering the individual—irrespective of 

their role—to make an impact. This workshop will be structured as a series of brief vignettes that highlight 

the skills needed to meet the challenges of institutional transformation coupled with small group 

opportunities for individuals to identify simple actions they can take at their respective institutions to 

advance change.  Through the acquisition of these skills, individuals may be positioned to amplify the impact 

of successful interventions developed to increase representation in the biomedical workforce.  

While the amount of progress that is desired often requires time and hard work, we hope to help 

participants develop strategies to transform our current efforts into broad, scalable solutions that will 

ultimately result in real diversity in our nation’s biomedical workforce. 

 
10:45 am – 12:15 pm  105:  Changing the Face of STEM: Recruiting & Retaining Latina STEM  
 Scholars in the Academy 

Yvette Flores, Lisceth Brazil-Cruz, and Marylou de Leon Siantz—University of California, Davis 
 FRANKLIN HALL 1 

 
This workshop will focus on findings from in-depth interviews with scholars from the Center for the 
Advancement of Multicultural Perspectives on Science, CAMPOS. Findings include the importance of 
focused mentoring and coaching on limit setting and prioritization, the need for clear tenure guidelines 
from departments chairs, and benefits of creating a supportive network for junior faculty with both cohort 
and generational guidance. Additionally, workshop will share the research center’s strategic focus to 
attract and support women in STEM, emphasizing Latina tenure track faculty scholars, who value diversity, 
mentorship, and are exceptional STEM scientists at the University of California, Davis. 
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10:45 am – 12:15 pm 109:  Peer mentoring as an intervention for increasing student success among URM STEM 
majors 

 Brian Booton and Linda Blockus—University of Missouri, Anthony L. DePass—Long  
 Island University, and Elisabeth Russell-McKenzie—Temple University 
 FRANKLIN HALL 2 
 
 This workshop will outline an effective peer-mentoring model for the mentorship of  

underrepresented STEM majors participating in the University of Missouri’s NIGMS IMSD program. This 
innovative peer-mentoring program has resulted in the growth and success of our IMSD participants, as 
well as yielding significant learning outcomes for the peer mentors. In the past eight years, our program 
has grown from 20 to more than 100 underrepresented undergraduates. We now have a cadre of 10 
trained peer mentors who work with our 80 freshmen, sophomores and transfer participants. The specifics 
of the peer mentor training will be discussed including selection, responsibilities, a three-day training 
retreat, and on-going weekly professional development workshops. 

 
12:15 pm – 12:45 pm  New Attendee Orientation:  What’s UI All About? 
    Daryl E. Chubin—Independent Consultant, Savannah, GA 
    FRANKLIN HALL 2 
 

This half-hour session is recommended for first-time attendees of the UI Conference.  The conference co-
chair provides insight into the history of UI, aspects of the conference program and the participants. The 
session is also a networking event with the opportunity for business card exchange.  A Q&A concludes the 
session.    

  
	  

1:30 pm – 4:00 pm  LEAD Consortium Networking and Discussion 
    FRANKLIN HALL 1 
 

The LEAD Consortium is comprised of program directors of NIH and NSF-funded student training and 

professional development programs with common concerns for challenges that plague training programs 

across the nation, with a goal of coordinating a network to serve student research training. This networking 

opportunity will facilitate discussions about high impact practices across institutional training levels as well as 

developmental activities among the program directors and their institutions.  

 
1:00 pm – 4:00 pm   106:  Facilitating intellectual coaching skills in student mentors 

Dylan S. Audette, Breonna J. Martin, Anne M. Terrell, Jacqueline L. Hilsenbeck-Fajardo, Mark T. Baillie, and 
Alenka Hlousek-Radojcic—University of Delaware 
FRANKLIN HALL 3 
 

This workshop will facilitate discussion on developing sustainable, multi-level infrastructure of mentors that is 

essential to the instruction of laboratory sciences, and the success of diverse populations of students in 

introductory level biology and chemistry classes. The Integrated Science Learning Laboratories (ISLL) 

developed a program to integrate the foundational concepts discovered in introductory science courses at 

the University of Delaware. The ISLL instructional team consists of faculty, preceptors and graduate teaching 

assistants who have expertise either in biology or chemistry disciplines. This enables development and 

implementation of active and significant learning experiences that integrate knowledge typically restricted to 

individual fields/courses is strategically designed lab and classroom spaces. The curricular materials were 

designed to promote social interaction and engagement within the context of learning and to enhance their 

application of course content across disciplinary boundaries. However, the success of the ISLL’s courses 

requires educators to serve a role apart from curriculum development and implementation.  

 
 
 
 
 
 
 



	   9	  

1:00 pm – 4:00 pm  101:  Breaking the Bias Habit®: A Workshop to Promote Racial Diversity in STEMM Careers 
Molly Carnes, Eve Fine, and Jennifer Sheridan—WISELI at the University of Wisconsin – Madison 
FRANKLIN HALL 4 
 
This workshop consists of three modules focusing on implicit bias as a remediable habit. Module 1 explores 
the origins of bias as a habit, Module 2 promotes "bias literacy," and Module 3 provides strategies for 
overcoming bias. The modules can be adapted to address various issues. We will present two adaptations of 
Module 2.  One adaptation focuses on minimizing race and ethnicity bias to achieve a more diverse STEMM 
workforce; and the other concentrates on understanding the role of race and ethnicity bias on health care 
disparities. The workshop will provide members of the UI community with theoretically supported, evidence-
based content, resources, and tools to develop similar workshops at their own institutions or to modify their 
own personal behaviors, reactions and judgments. 
 
If you are not familiar with the Implicit Association Test (IAT), please go to this website: 
<https://implicit.harvard.edu/implicit/takeatest.html> https://implicit.harvard.edu/implicit/takeatest.html and 
take at least one IAT, preferable the "Race IAT," before attending the workshop.  

 
1:00 pm – 4:00 pm  104:  Boosting Trainees’ Science Identity and Career Commitment Through Scientific 

Communication Skills:  A Collection of Activities That Anyone Can Implement 
Carrie Cameron and Shine Chang—The University of Texas M D Anderson Cancer Center 

  FRANKLIN HALL 13 
 

This workshop for mentors and training administrators presents a range of uncommon speaking and writing 
activities that are designed to boost science identity, outcome expectations and sense of communal goal 
affordances via the medium of SCS. Participants will understand the rationale for the activities, learn how to 
use them to best effect, compare the feasibility of using various activities in their own settings, and develop a 
plan for implementation. 

 
3 : 00 p m – 3 : 30 p m   New Attendee Orientation:  What’s UI All About? 
    Daryl E.  Chubin—Independent Consultant, Savannah, GA 

 FRANKLIN HALL 2 
 

This half-hour session is recommended for first-time attendees of the UI Conference.  The conference co-
chair provides insight into the history of UI, aspects of the conference program and the participants. The 
session is also a networking event with the opportunity for business card exchange.  A Q&A concludes the 
session.    

 
 

5 : 0 0 pm W e l c o m e  a n d  Opening Plenary  
LIBERTY BALLROOM 

	  

Welcome  
Anthony L. DePass and Daryl E. Chubin 

	  

	  
Plenary  I  
“Creat ing Opportun i t ies  Through the  Enhancement  o f  P reparat ion  fo r  K-12”  
Chad Milner—National Director of Technology, Media & Communications, The Young People’s Project 
Jay Gillen, Ph.D.—Math Teacher, Baltimore City Schools, Adult Advisor to the Baltimore Algebra Project, 
Inc., and Author of Educating for Insurgency:  the Roles of Young People in Schools of Poverty (AK Press, 
2014) 
Frank E. Davis—Research & Evaluation Consultant, Boston MA 

 
  	  

7 : 0 0 pm - 9 : 0 0 pm R e c e p t i o n   
 INDEPENDENCE BALLROOM 
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7 : 0 0  a m  –  5 : 0 0  p m C o n f e r e n c e  R e g i s t r a t i o n  a n d  I n f o r m a t i o n  
FOYER, FOURTH FLOOR 

	  
	  
7 : 3 0 am  – 8:30 am B r e a k f a s t Buffet  

LIBERTY BALLROOM FOYER 

 
8 : 3 0 am  - 1 0 : 1 5 am P l e n a r y II  

LIBERTY BALLROOM 
 

1 0 : 1 5 am  – 10:30 am R e f r e s h m e n t Break  
FRANKLIN HALL FOYER 

1 0 : 3 0 a m - 1 2 : 0 0 p m C o n c u r r e n t S y m p o s i a a n d  D e e p e r  D i v e s   

  
 Theoret ica l  Approaches to Undergraduate Engagement &  
 Success in  Sc ience ( D e e p e r  D i v e )  

FRANKLIN HALL 1 
Chair:  Anthony L. DePass—Long Island University 

 
91: Exploring Mechanisms for Utility-Value Interventions that Close Achievement Gaps  
Judith Harackiewicz, Elizabeth Canning, Stacy Priniski, and Yoi Tibbetts—University of Wisconsin-Madison  
 

98:  Engaging and Retaining STEM Students using a Strength-based Hybrid Bridge Program 
Model 
Drew Kohlhorst, Kristin Gordon, Amanda Marie James, and Patricia Marsteller—Emory University 
 

3:  Increasing Mentors’ Ability to Promote Research Self-Efficacy in Their Students: An SCCT 
Intervention in STEM Fields 
Amanda R. Butz, Angela M. Byars-Winston, Janet L. Branchaw, and Christine Pfund—University of Wisconsin—
Madison  

	   	   	   	  
 
Does Mentor  Tra in ing Make a Di f ference? (Deeper Dive)  

FRANKLIN HALL 2 
Chair:  Laura Robles—California State University, Dominguez Hills 
 
8:  A Discipline-Based Peer Leadership Program: I.M.P.A.C.T. (Integrated Mentoring Program 
and Core Training) 
Jerry Whitmore, Jr. and Janet Branchaw--University of Wisconsin-Madison 
 
10:  The Impact of Mentor Training on Faculty Perceptions of Diversity within Mentoring 
Relationships 
Stephanie House, Kimberly Spencer, Christine Pfund, and Christine Sorkness—University of Wisconsin-
Madison  
 
12:  Using Team Science and Mentoring Constellations to Enhance Translational Research 
Activity: An Overview of the Mentoring Academy at Morehouse School of Medicine 
Winston Thompson, Japera Johnson, Vincent Bond, Elizabeth Ofili, and Judith Gwathmey—Morehouse 

School of Medicine 

SATURDAY, FEBRUARY 27, 2016 
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Rethink ing Intervent ions  

FRANKLIN HALL 3 
Chair:  Phillip J. Bowman—University of Michigan 
 
112:  Females of Color and STEM Persistence: The Role of STEM Talent, Identity and Interest 
Michele Randolph, Angela Ebreo and Phillip J. Bowman—University of Michigan 
 
113:  Males of Color and STEM Persistence: The Role of Critical Racial Consciousness 
Gordon Palmer, Angela Ebreo and Phillip J. Bowman—University of Michigan 
 
114:  First Generation College Students and STEM Persistence: Informal Social Support as a 
Means of Alleviating Student Distress 
Nathanael Boorsma, Angela Ebreo and Phillip J. Bowman—University of Michigan 

 
 
 

Case Studies in  Pre-col lege & F i rs t -year  Intervent ions 
FRANKLIN HALL 4 
Chair:  Calvin Briggs—Lawson State University 
 
6:  A Model of Scale: Integration of Three Different Student Success Programs at a Large 
Decentralized University  
Cinda-Sue Davis, Shannon Zuniga, Darryl Koch, and Sandra Gregerman —University of Michigan 
 
51:  Academic Success & Retention Through Institutional Research Immersion 
Patrick J Killion —University of Maryland 
 
97:  Effect of TEACH Research on Career Interest and Intention in Clinical Research  
Audrey Tanksley, Samantha Ngooi, Vineet Arora, Barbara Schneider, and David Meltzer—University of 
Chicago 
 

 
Mult i - inst i tut ional  A l l iances 

FRANKLIN HALL 13 
Chair:  Melody L. Russell—Auburn University 
 
115:  The Tuskegee Alliance to Forge Pathways to Academic Careers in STEM (T-PAC): 
Program Evaluation and Progress for Year 1 
Melody L. Russell —Auburn University, Mohammed A. Qazi, Shaik Jeelani—Tuskegee University, and Bokai 

K. Robertson—Alabama State University 

116:  The California AGEP-T Alliance  
Mark Richards and Colette Patt –UC Berkeley, Mohammed A. Qazi, Shaik Jeelani—Tuskegee University, 

and Bokai K. Robertson—Alabama State University 

117:  CIC professorial advancement initiative: Challenges and Opportunities to mentor 
underrepresented minority postdocs transition into the professoriate. 
Aman Yadav—Michigan State University, Cristina Soto—Purdue University, Mark Smith—Purdue University, 
Amber Cox—Committee on Institutional Cooperation, Kathy Dixon—Purdue University, Mohammed A. 
Qazi, Shaik Jeelani—Tuskegee University, and Bokai K. Robertson—Alabama State University 
 
118:  PROMISE AGEP 
Renetta G. Tull—University of Maryland, Baltimore County, Mohammed A. Qazi, Shaik Jeelani—Tuskegee 

University, and Bokai K. Robertson—Alabama State University 
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1 2 : 1 5 pm  - 2 : 0 0 pm L u n c h e o n and Plenary III  
LIBERTY BALLROOM 

“Institutional Transformation” 
 
13:  Big Data and Analytics as Tools for Closing the Achievement Gap: Succeeding with At-Risk 
Students at Georgia State University “ 
Timothy Renick—Georgia State University  
 
17:  Institutional Transformation to Promote Student Success” 
Andrew Grosovsky—University of Massachusetts, Boston  
 
 

2 : 1 5 pm  - 3 : 4 5 pm C o n c u r r e n t S y m p o s i a a n d  D e e p e r  D i v e s  
	  

 Context  Matters  (Deeper Dive)  
FRANKLIN HALL 1 
Chair:  Daryl E. Chubin—Independent Consultant, Savannah, Georgia 

 
76: Understanding the complexity of variables through the Lens of Contextual Mitigating 
Factors 
Alejandro J. Gallard, Wesley Pitts, Lorena Claeys, and Belinda Flores Busto—Georgia Southern University  

 
94:  Alternatives to Tinto: Applying Culturally-Relevant Frameworks to Study STEM Success  
Tonisha B. Lane and Christopher Newman—University of South Florida, Blanca Rincon—University of 
Connecticut, and Renata Alonso—University of Illinois at Chicago 
 

48:  Social Psychological Innovations to Broadening Participation within the Academy one 
Faculty Microclimate at a Time  
Jessi L. Smith, Sara Rushing, Chatanika Stoop, and Dustin B. Thoman—Montana State University 

	  
 HBCU Models  

FRANKLIN HALL 2 
Chair:  Anita Wells—Morgan State University 

 
74: HBCU Models of STEM Scholar Cultivation  
Anita Wells and Amber B. Hodges—Morgan State University, Dawn McNair—Johnson C. Smith University , 
and Clytrice Watson— Delaware State University 
 

78:  Using Intrusive Advising to Increase First Year Retention  
Clytrice Watson—Delaware State University, Dawn McNair—Johnson C. Smith University, Anita Wells, and 
Amber B. Hodges—Morgan State University 
 

77:  Engaging First and Second Year Students in the Community of Research: A Shared 
Responsibility 
Dawn McNair—Johnson C. Smith University, Clytrice Watson, Delaware State University, Anita Wells, and 
Amber B. Hodges—Morgan State University 

	  
75:  The Implementation of a STEM Pre-professional Workshop Series 

Amber B. Hodges and Anita Wells—Morgan State University, Clytrice Watson—Delaware State University, 

and Dawn McNair—Johnson C. Smith University 
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Promoting Divers i ty  in  Sc ience:   R1 Inst i tut ion Exper iences 

FRANKLIN HALL 3 
Chair:  Michael Sesma—National Institute of General Medical Sciences, National Institutes of Health 

 
85: Undergraduate research experiences: A longitudinal assessment 
Paul R. Hernandez—West Virginia University, Anna Woodcock—California State University, San Marcos, 
Mica Estrada—University of California, San Francisco, and P. Wesley Schultz—California State University, 
San Marcos 
 

87:  Creating Momentum Around Diversity at a Research 1 Institution: Duke University 
(A Case Study) 
Sherilynn J. Black and Dona Chikaraishi—Duke University 
 
95:  Do Structured Networks Enhance URM Advancement? Study of a cross-cohort STEM 
network at UC Berkeley 
Colette Patt, Mark Richards, Ira Young, and Rodolfo Mendoza-Denton—UC Berkeley 

   
 
 Intervent ions & the Roles of  Profess ional  Societ ies 

FRANKLIN HALL 4 
Chair:  Alberto Roca—DiverseScholar  

 
86: Diversifying the Life Sciences Workforce using Society-Driven, Targeted Interventions at 
Critical Pipeline Junctures  
Marion B. Sewer, Squire Booker, Sonia Flores, Regina Stevens-Truss, and Takita Felder-Sumter—American 
Society for Biochemistry & Molecular Biology Minority Affairs Committee 
 

89:  Factors that Influence Women's Attrition from Astronomy and Physics  
Rachel Ivie, Susan White, and Raymond Y. Chu—American Institute of Physics 
 

90:  The Role of Undergraduate STEM Research Experiences in Academic Success 
Casey Shapiro, Brit Toven-Lindsey, Shannon Toma, Hannah Whang Sayson, Marc Levis-Fitzgerald—University of 
California, Los Angeles 

  
 Nurtur ing Talent  

FRANKLIN HALL 13 
Clifton Poodry—Howard Hughes Medical Institute 

 
5: Giftedness and Talent Development: Asian Teachers’ Perspectives 
Echo Wu and Yuejin Xu—Murray State University 
 
18:  Can GRE or GPA predict Biomedical Graduate Student Success? A Large-Scale Objective 
Analysis  
Joshua Hall and Jean Cook—University of North Carolina at Chapel Hill 
 
84:  A Retrospective Test of Non-Traditional Predictors of Persistence in Research 
Kyle J. Frantz, Christopher T. Goode, Karen B. Brakke, Jennifer L. Larimore, and Yoland O.  Smith—
Georgia State University 

 
 
3 : 4 5 pm  – 4:00 pm  R e f r e s h m e n t Break  

FRANKLIN HALL FOYER 
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4 : 0 0 pm  – 5:30 pm C o n c u r r e n t S y m p o s i a a n d  D e e p e r  D i v e s 	  

	  
 Models  for  Graduate Student Retent ion and Success (Deeper Dive)  

FRANKLIN HALL 1 
Chair:  Kelly Mack—Association of American Colleges and Universities 

 
56: Facilitation Style and ‘Safe Space’ Development during a Coaching Intervention for 
Biomedical PhD Students: The Academy for Future Science Faculty  
Veronica Y. Womack, Simon N. Williams, Bhoomi K. Thakore, Letitia A. Onyango, and Richard McGee—
Northwestern University 
 

70:  #THINKBIGDIVERSITY: A Hacking Intervention for Graduate Student Retention  

Renetta G. Tull, Shawnisha Hester, Amanda Lo, and Yarazeth Medina—University of Maryland, Baltimore 
County 
 
71:  The Master’s Degree as a Path to the PhD:  Are Master’s Degree Programs a Good 
Investment? 
Frank Bayliss, Carlos Gutierrez, Kenneth Rath, and Alan Peterfreund—San Francisco State University 
 
 

 Tra in ing in  Computat ional  Sc iences (Deeper Dive)  
FRANKLIN HALL 2 
Chair:  Goldie Byrd—North Carolina A&T University 

 
9:  Undergraduate research in the e-Science era: Utilizing computational and data-enabled 
science for authentic undergraduate research 
Lior Shamir and Franco Delogu—Lawrence Technological University 
 

67:  Guided Online Group Discussions to Retain Students in Computing Majors 

Anu A Gokhale and Kenton F. Machina—Illinois State University 
 

 
 Extending the Meyerhoff  Model  

FRANKLIN HALL 3 
Chair:  John Matsui—University of California, Berkeley 
Discussant:  Richard McGee—Northwestern University 

 
80: The Meyerhoff Adaptation Project (MAP): Meyerhoff Program Outcomes and Processes  
Mariano R. Sto. Domingo, Kenneth I. Maton, TaShara Bailey, Tiffany Beason, and Surbhi Godsay—
University of Maryland Baltimore County 
 
82:  Multisite mixed methods evaluation of the Meyerhoff Adaptation Project (MAP): PSU’s 
Millennium Scholars Program (MSP) 
Leticia Oseguera, Jeanine Staples, Elyzza Aparicio, Rachael Gebeley, Hyun Ju Park, Alison Tyler, and 
Marciela Carrera—Pennsylvania State University  
 
83:  Multisite mixed methods evaluation of the Meyerhoff Adaptation Project (MAP): UNC’s 
Chancellor’s Science Scholars Program 
Viji Sathy, Abigail Panter, Chelsea Nehler, and Noah Greifer—University of North Carolina at Chapel Hill 
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Curr icu lum-based Intervent ions at  HBCUs  

FRANKLIN HALL 4 
Chair:  Mona Trempe—National Institute of General Medical Sciences, National Institutes of Health 

 
92: Seeding Innovations in Pedagogy at a Minority-Serving Institution 
Zakiya S. Wilson, Sayo Fakayode, Arwin Smallwood, Ademe Mekonnen, and Goldie S. Byrd—North 
Carolina Agricultural and Technical State University 
 
96:  Transforming STEM Pedagogy and Institutional Teaching and Learning at a Historically 
Black College and University  
Margaret I. Kanipes, Kathy Cousins-Cooper, Marion Franks, Faye Maor, and Angela White—North Carolina 
Agricultural and Technical State University 
 
120:  Improving Critical Thinking in Underserved Minority Students through Broad-based 
Explicit and Discipline-specific Pedagogical Approaches 
Linda R. Johnson, University of Maryland Eastern Shore, Dia Elnaiem, University of Maryland Eastern Shore, 
Mobolaji Okulate, University of Maryland Eastern Shore, Anthony L. DePass, Long Island University, 
Elisabeth McKenzie-Russell, Temple University 

 
 

5 : 3 0 pm  - 7 : 3 0 pm P o s t e r R e c e p t i o n  
INDEPENDENCE BALLROOM 
 

5:30 pm – 6:15 pm Poster Session A 
 

    1:  Developing a collaborative student faculty learning community 
    Felicia Wider Lewis and Anita Mandal—Edward Waters College 
 

19:  Project Pipeline Baltimore: A Brain Sciences Internship Program for High School Students  
    Amanda M. Brown, Glenn Treisman, Deborah Carran, Charlene Gamaldo, Rachel Salas, and Justin C.  

McArthur—Johns Hopkins School of Medicine 
 
21:  STEM-related Research With Undergraduate Students 
Christopher Bassey and Mary C. Bassey—Azusa Pacific University 
 
23:  Master’s Degree in Medical Science at the University of North Texas Health Science Center 
at Fort Worth, Texas 
Patricia A. Gwirtz and J. K. Vishwanatha—University of North Texas Health Science Center at Fort Worth 

25:  National Research Mentoring Network Steps Towards Academic Research Fellowship 
Program: “NRMN STAR” 
Harlan P. Jones and Jamboor K. Vishwanatha—University of North Texas Health Science Center 
 
27:  Culturally sensitive undergraduate course-based research experience as pathway to 
computer science 
Franco Delogu, Lior Shamir, Melinda Weinstein, Hsiao-Ping Moore—Lawrence Technological University 
 
29:  The Undergraduate Research Experience: Correlates of Persistence in the Computing 
Research Pipeline 
Ama Nyame-Mensah and Heather M. Wright—University of Pennsylvania / Computing Research Association 
 
31: Intervention to prepare future minority faculty with a dual identity as scientists and educators 
Luis Cubano and Lycely del C. Sepúlveda-Torres—Universidad Central del Caribe; Liz Russell-McKenzie—
Temple University; and Michael J Leibowitz—University of California-Davis 
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33:  The impact of different early-college/dual-enrollment programs on minority student 
persistence in science disciplines 
David May, Christine Barrow, Michelle Klein, and Anisha Campbell—University System of Maryland 
 
35:  Infrastructure for Broadening Participation in STEM (IBP-STEM) 
Frances Carter-Johnson, David Siegfried, Ashanti Johnson, Liv Detrick, and Lois Ricciardi—Institute for 
Broadening Participation 
 
37:  Choose Development! - A long-term and continuing mentoring program to increase the 
diversity of undergraduates entering research careers in developmental biology  
Ida Chow, Karen Bennett, Frances Carter-Johnson, David Siegfried, Ashanti Johnson, Liv Detrick, and Lois 
Ricciardi—Institute for Broadening Participation 
 
39: Enhancing academic and professional scientific success through grantsmanship training 
Raquel Y. Salinas, Sherilynn J. Black— Duke University 

 
41: Model Programs for Creating and Sustaining Diversity in Science Careers: A Partnership 
Between Louisiana State University and Baton Rouge Community College 
Shannon Watt, Gloria Thomas, Laura Younger, Mary Miller, Ashleigh Wright- Louisiana State University 
 
43: Twenty-five years of influence on undergraduate STEM success and pursuit of graduate 
training: SURE program at Emory University 
Molly Embree, Drew Kohlhorst— Emory University 
 
45: Assessing 10+ Years of Postdoctoral Professional Development Preparation Training of 
Minority Graduate Students: Where are They Now? 
Alberto I. Roca, PhD, Edward Krug, PhD— Diverse Scholar & Medical University of South Carolina 
 
47: Exploring the Impact of the Meyerhoff Scholars Program at UMBC and Beyond 
Patricia Esparza, Mariano R. St. Domingo, Tiffany Beason, TaShara Bailey, Kenneth I. Maton—University of 
Maryland, Baltimore County 
 
49: These are My Keys to Success: The Experiences of Black Male HBCU Graduates Navigating 
STEM Doctoral Programs at PWIs 
Antonio Bush, PhD—University of North Carolina -Chapel Hill 
 
55: Identifying Critical Factors for Success and Measuring its Impact in Engineering Education 
Using Latent Variable Modeling Based on a Quality Management Approach 
Imelda Olague-Caballero, Delia Valles,  Ivan Rodriguez, Loui Reyes—New Mexico State University 
 
59: Early-career fellowships for networking and research initiation improve research capacity and 
undergraduate research at predominately undergraduate institutions 
Kelly Diggs-Andrews, PhD, Amy Chang —American Society for Microbiology 
 
61: Increasing International Experiences of Underrepresented Students via NSF’s L-SAMP 
Program 
Tasha Inniss—National Science Foundation & Spelman College 
 
#69:  Do Lessons from Model Institutions of Excellence Work Elsewhere? An Assessment of 
Impact of A Comprehensive Support on Success in Two Gateway Biology Courses at Elizabeth 
City State University 
Eyualem Abebe—Elizabeth City State University 
 
111: Pathways to Success: An Overview of STEM Persistence Interventions at the University of 
Minnesota  
Meaghan Stein, Robin Wright, Ph.D., Abby Conover—University of Minnesota – Twin Cities 
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6:15 pm – 7:00 pm  Poster Session B 
      

2:  Expanding the Pipeline to the Poor and Underserved: URM Students and Educational 

Persistence 
 Nikki Dyer and Constance Tucker—The University of TN Health Science Center 

 

20:  Bringing Mentees and Mentors together in a National Network 
Jamboor K. Vishwanatha, MariaElena Zavala, Damaris Javier, and Summerly Brown—University of North 

Texas Health Science Center, National Research Mentoring Network 

22:  Text Mining NIH R01 Grant Critiques: Do Reviewers’ Evaluative Remarks Differ for Male and 
Female Applicants? 
Wairimu Magua, Anupama Bhattacharya, Molly Carnes, and Anna Kaatz--University of Wisconsin-Madison 
 
24:  Development and Implementation of Course-Based Undergraduate Research Experiences 
for the Biochemistry Laboratory: A Proven Strategy for Increasing Student Engagement and 
Encouraging Careers in STEM Research 
Shannon C. Timmons, Delaney N. Large, Jaime F. Willbur, Justin D. Vail, and Lindsey N. Mitchell—Lawrence  
Technological University  
 
26:  A one-day event to increase girls’ attitudes towards STEM 
Julia C. Singleton, Debadrita K. Mondal, Heather C. Lou, and Tina Joeh—University of California, Davis 

28:  Effects of mentoring interventions for underrepresented scholars on mentor-protégé 
interactions 
Vivian Lewis, Camille A. Martina, Michael P. McDermott—University of Rochester, and Paula Trief—SUNY 
Upstate Medical University 
 
30:  The Tuskegee Alliance to Forge Pathways to Academic Careers in STEM (T-PAC) 
Shaik Jeelani and Mohammed A. Qazi—Tuskegee University; Melody Russell, Jared Russell, Oladiran Fasina, 
Curtis Shannon and Kayla Whaley—Auburn University; and B. K. Robertson—Alabama State University 
 
32:  GeniConnect: Game-based learning, connections with scientists, and laboratory 
experiences—a model for industry/after school partnerships 
Frieda Reichsman, Chad Dorsey, Aaron Rogat, and Michael Delia—The Concord Consortium 
 
34:  Pilot Project to Increase Applications to Ocean Science REU Programs from 
Underrepresented Minority Students through Representation and Participation at Louis Stokes 
Alliance for Minority Participation (LSAMP) Meetings  
Matthew Gilligan and David Siegfried—Institute for Broadening Participation 

36:  NSF GP EXTRA: Minorities Striving and Pursuing Higher Degrees of Success in GEO REU 
(MS PHD’S-GEO REU) Professional Development Program 
David Siegfried, Frances Carter-Johnson, Vivian Williamson-Whitney, Ashanti Johnson, and Lois Ricciardi—
Institute for Broadening Participation  
 
38: Trainees’ scientific communication productivity and career intentions: Impact of academic 
mentoring 
 Hwa Young Lee, Cheryl Anderson, Carrie Cameron, Shine Chang—The University of Texas M.D. Anderson 
Cancer Center 
 
40:  The Stanford Biosciences ADVANCE Summer Institute 
Terrance Mayes, EdD, Anthony Ricci, PhD, Tiana Moore -Stanford University 
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42: The importance of a cultural connection in underrepresented students’ science pursuit 
Gino Galvez, Ph.D. Matthew Jackson, Ph.D. Dustin Thoman, Ph.D- California State University, Long Beach 
 
 
44: Only 1 Hour a Month: Can an extracurricular research forum serve as a high-impact 
educational practice (HIP) that motivates undergraduates to pursue research-intensive careers 
Stephanie Segur, Isabel Nicasio, Frederick Ernst, Robert Dearth-University of Texas Rio Grande Valley 
 
46: The Peer-Led-Team-Learning as a Learning Tool for First Year Biology Students 
Ana T. Mendez, Lillian Arvelo-Márquez, Karlo Malavé-Llamas, Ezequiel De J. Bayuelo-Florez - Universidad 
del Este, Carolina PR 
 
54:  Can teaching tools help increase retention in STEM fields? 
Steven A. Fleming, A. Baris Gunersel—Temple University 

 
64:  Educating the Globally Competent Engineer 
Cheryl Matherly-University of Tulsa 
 
66:  How Undergraduate Research Experiences Drive Changes in Career Ambitions for 
Underrepresented Students in STEM Disciplines 
Anthony Carpi, Darcy Ronan-John Jay College, the City University of New York 
 
72:  Exploring Hispanic Students’ Motivation: Preparing the Next Generation of Healthcare 
Professionals 
Kendy Oláguez, MA, Renee M. Sednew, MPH, Alan Schwartz, PhD, Jorge A. Girotti, PhD -Hispanic Center of 
Excellence, University of Illinois at Chicago College of Medicine 
 
110:  Incorporating 3D Printing in the Biology Classroom to Enhance Curriculum and Promote 
STEM Education 
Na Xu, Galina Letnikova, Felix Peralta, Seongkeun Ahn - Natural Sciences Department and Library 
Department, LaGuardia Community College; Graduate School of Library and Information Studies, Queens 
College (CUNY), 
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S u n d a y , F e b r u a r y 2 8 , 2 0 1 6 
 
 
7 : 3 0 a m – 8 : 3 0 a m B r e a k f a s t  B u f f e t  

LIBERTY BALLROOM FOYER 
 
 
8 : 3 0 am – 10:00 am P l e n a r y IV  

LIBERTY BALLROOM 
Speaker: P. Wesley Shultz—California State University, San Marcos  
 

1 0 : 1 5 a m - 1 1 : 4 5 a m C o n c u r r e n t S y m p o s i a a n d  D e e p e r  D i v e s  
 

 Novel  Strategies for  Inc lus ion (Deeper Dive)  
FRANKLIN HALL 1 

Chair:  Lydia Villa-Komaroff—Cytonome/ST, LLC  
 
11: Strategies to prepare entering freshmen for participation and success in STEM research: 
the FYRIS program 
Trevor T Duarte, Supriyo Ray, Carlos Serna, Lynnsay Marsan, Danielle Xiaodan Morales; Christina E. D’Arcy, 
Karina Terrazas, Mosi Dane’el, Allyson Hughes, Thomas Boland, Osvaldo Morera, Stephen Aley, Lourdes 
Echegoyen, Jacqueline Loweree, and Guadalupe Corral—The University of Texas at El Paso 
 
57:  A Student Centered Entrepreneurial Research Development Program: A Report from the 
Inaugural Summer 
Avis D. Jackson, Payam Sheikhattari, Farin Karmangar, R. Trent Haines, and Christine F. Hohmann—Morgan 

State University 

7:  Diversifying the Scientific Workforce: Inclusion of Deaf/Hard-of-Hearing Individuals 
Scott Smith and  Peter Hauser—Rochester Institute of Technology/The National Technical Institute for the 
Deaf  

 
Intervent ion Theor ies  & Their  Appl icat ions  

FRANKLIN HALL 2 
Chair:  Barry Komisaruk—Rutgers University 

 
50:  Understanding why the Biology Scholars Program works: Cultivating psychosocial stability 
and integration 
Mica Estrada—University of California San Francisco, Andrew Epigg and John Matsui—University of 
California Berkeley  
 
15:  Leveraging Theory to Create Better Interventions: Maximizing Intervention Effectiveness 
Yoi Tibbetts and Judith Harackiewicz—University of Wisconsin - Madison 
 
79:  Implementing a Utility Value Intervention in Two-Year Colleges 
Elizabeth Canning, Stacy Priniski, and Judith Harackiewicz—University of Wisconsin-Madison 
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 Mit igat ing R isk  in  the Doctora l  Tra in ing Relat ionship:   Faculty  & Student  
 Perspect ives 

FRANKLIN HALL 3 
Chair:  Alison Gammie—National Institute of General Medical Sciences, National Institutes of Health 

 
14: Overload and Burnout: the Contribution of Mentoring? 
Shine Chang, Hwa Young Lee, Cheryl B. Anderson, and Carrie Cameron—University of Texas MD Anderson 

Cancer Center 

81:  Unveiling the Mystery of the STEM Doctoral Trajectory: The Nexus between African American 
Doctoral Students’ Socialization towards and Persistence in STEM  
LaVar J. Charleston and Jerlando F. L. Jackson—University of Wisconsin-Madison 

 
88:  Exploring Value Congruent Mentoring and Goal Setting Among Underrepresented 
Scientists 
Japera Johnson, Cerita Willie, Natasha Berryman—Morehouse School of Medicine, and Joshua Rutsohn—
Northwestern University 

 
Study Abroad  

FRANKLIN HALL 4 
Chair:  Yoel Rodriguez—Hostos Community College 

 
62:  The Frequent Flyer Junior Scientist: Learning to Navigate Science and Culture Abroad 
Michele K. Nishiguchi—New Mexico State University 
 
63:  Science Abroad: The Tuskegee University Experience 
Thierno Thiam—Tuskegee University 
 

NIH Peer Review  

FRANKLIN HALL 13 
Claudia Rankins, National Science Foundation 

 
58:  “Score Talk” and its Impact: A Conversation Analytic Investigation of Reviewer Interaction 
during NIH Study Section Meetings 
Joshua Raclaw, Elizabeth L. Pier, and Cecilia E. Ford—University of Wisconsin-Madison 
 
65:  Patterns of Feedback on the Bridge to Independence: A Qualitative Thematic Analysis of 
NIH Mentored Career Development Award Application Critiques 
Anna Kaatz, Amarette Filut, and Molly Carnes—University of Wisconsin-Madison 
 

 
1 1 : 4 5 am  – 12:00 pm R e f r e s h m e n t Break  

BALLROOM FOYER 
 
 
1 2 : 0 0 pm – 1:00 pm C l o s i n g Session  

LIBERTY BALLROOM 
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Abstracts 

 
1: Developing a collaborative student faculty learning community (P) 
Felicia Wider Lewis and Anita Mandal-Edward Waters College 
  
The mathematics and science department developed a stem learning community through course collaboration and an experiential learning 
project. The purpose of the faculty student learning community is to engage both faculty and students in academic service learning 
projects, develop more research opportunities for students, and transform the department into research and teaching institution. This 
presentation will provide insight on the lessons learned from students and faculty. It was also provide information on the struggles to 
change the institution at the faculty and department levels. The department is offering new courses, new degree programs and building 
more research opportunities for students and faculty at an HBCU that is centered more on teaching than research. The transformation 
within department is a work in progress with several lessons learned on how to engage students, advise students, and create opportunities 
for research with limited resources. 

 
 

2: Expanding the Pipeline to the Poor and Underserved: URM Students and Educational Persistence (P) 
Nikki Dyer, Constance Tucker -The University of TN Health Science Center 
 
This presentation will share the design, findings, and recommendations of a qualitative study conducted at the University of Tennessee 
Health Science Center. Underrepresented minority (URM) students’ educational persistence to health careers is hindered by numerous 
demographic, social, and motivational barriers. In this study we explored how URM students persist in pre-health careers and used the self-
determination continuum theory (Ryan & Deci, 2000) as one of our theoretical and epistemological frameworks. The study examined how 
motivational variables, and more specifically students' perception of their autonomy, competence, and relatedness impacted URM pre-
health students’ educational persistence. The focus of this study was on (a) what psychological needs are satisfied when URM students 
participate in supportive academic and social experiences; (b) how need satisfaction supports URM students’ abilities to persist in the face 
of challenge; and (c) the extent in which previous research and the current study are confirmatory or contradictory? This narrative inquiry 
qualitative study utilized storytelling and photo-elicited interviews, memo writing, and previous literature to explore URM students’ 
experiences as they persist to health careers. The results can provide a more comprehensive view of the URM health student educational 
persistence experience. UI's focus on understanding interventions that broaden participation in science careers highlights the purpose of 
this research study, but also the importance of talking about the results. While the research study highlights minority student recruitment, 
retention, and graduation, the presentation of the results at the 2016 UI's conference will allow us to move from theory and research to 
praxis. 

 
 
 

3:  Increasing Mentors’ Ability to Promote Research Self-Efficacy in Their Students: An SCCT Intervention in STEM Fields (D) 
Amanda R. Butz, Angela M. Byars-Winston, Janet L. Branchaw, Christine Pfund -University of Wisconsin – Madison 

       
Efforts to retain underrepresented minorities (URM) in the sciences have received considerable attention. Valantine and Collins (2015)  
recently highlighted several challenges to diversifying the biomedical workforce, including the need to identify psychological and social  
factors that can address barriers to workforce diversity. Self-efficacy, the belief that an individual has in his or her ability to complete a given  
task (Bandura, 1986, 1997) is one psychological factor that can begin to address these barriers. 

       
Mentors have the potential to profoundly influence students’ beliefs about themselves, their capabilities, and their future career plans. Is it  
therefore critically important that mentors receive effective training on the development of research self-efficacy. Although several  
interventions aimed at URM retention have been developed and implemented, few have employed a theoretical frame to inform their  
practice. Researchers have offered strategies on how instructors can support students’ developing efficacy beliefs (e.g., Margolis &  
McCabe, 2006), but to our knowledge no one has attempted to inform science mentors about the application of self-efficacy to research  
using an intervention. This study seeks to build on the existing literature by examining the effectiveness of a mentor training intervention  
designed to educate mentors about self-efficacy and its sources using social cognitive career theory (SCCT; Lent, Brown, & Hackett, 1994)  
as a framework. 

       
Mentors of undergraduate mentees (N = 28) participated in a 1-hour mentor training workshop designed to educate mentors about the 
concept of self-efficacy and its sources in the context of a research lab experience. Participants were primarily graduate students (57%); 
71% of participants identified themselves as White. Fifty-three percent of participants identified themselves as female.  

        
The training session took place in Summer 2014 and Summer 2015 at a large research university located in the Midwest. At the conclusion 
of the mentor training, all mentors were invited to participate in a brief online survey that provided them the opportunity to evaluate the 
training and provide feedback. Items designed to assess gains mentors’ confidence and skills to assess mentees’ self-efficacy and enact 
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efficacy-building behaviors were included in the survey. Paired samples t tests were conducted to determine whether individuals who 
participated in the training reported significant gains in confidence or skill.  

      
 Individuals who participated in the self-efficacy training module in 2014 saw a significant increase in their perceived confidence to employ 
strategies to build mentees’ research self-efficacy. Significant gains were not found in assessing a mentee’s confidence for research or 
recognizing deficits in a mentees’ confidence for research. Mentors who participated in the self-efficacy training seminar reported 
significant gains in their skills across all four measures. The most significant skill gains were reported in the areas of assessing a mentee’s 
confidence for research and recognizing deficits in a mentee’s confidence for research. 

      
 Results in combination with feedback from intervention facilitators and mentor-participants will be discussed. We will also highlight 
implications for programmatic interventions aimed at broadening participation of historically underrepresented groups in STEM and 
implications for career-related interventions in STEM contexts. 

 
 

5: Giftedness and Talent Development: Asian Teachers’ Perspectives (S) 
Echo Wu, Yuejin Xu-Murray State University 

 
In Western literature, giftedness has long been considered as potential or innate ability to learn. Identification is considered as the first step 
for provisions and services to the gifted, which leads to talented performance and future success. This “giftedness-identification-success” 
process might be different in China, or more broadly, in many Asian countries (Zhou & Wang, 2001). In Chinese literature on gifted 
education, there is a tendency of de-emphasis of giftedness as an innate ability to learn, which seems to be an unchangeable entity, and an 
emphasis of the incremental development of talent (Wu, 2005). It is believed that even children with average innate abilities have the 
potential to achieve talented performance with an optimal, encouraging influence and support from parents, teachers and others close to 
them (Lee, 1999; Chung, 2015). The task of talent development in both academic and non-academic areas is more significant than the task 
of identifying giftedness.  
 
The concept of giftedness seems to have different meanings to the Western and the Eastern world. The understanding of giftedness may 
vary across time, culture, and even persons within a culture (Csikszentmihalyi, & Robinson, 1986). Yang & Sternberg (1997) report that 
Ancient Chinese philosophical conceptions of intelligence greatly differ from those in the ancient Western tradition, and also from 
contemporary Western conceptions. Certain culture influences people's thinking and behavior, and considerable and important cultural 
differences even exist in theories of intelligence (Lim, Plucker, Im, 2002). In the West, giftedness and talent are mostly used as two 
synonyms, which may include both potential and future talented performance, while in Chinese culture, giftedness or Tian Fen is the innate 
ability to learn, which is endowed from birth, while talented performance is the future success, which may or may not be the direct result 
from innate ability, but also from other developmental efforts.  
This study was designed to examine Chinese teachers’ conceptions of giftedness and their beliefs on what factors are the most important 
to affect students’ talented performance. Using a carefully designed survey with five point Likert-scale of 70 questions and 4 open-ended 
questions, data was collected from 24 schools in a school district in Beijing, and there were 447 valid responses. The first part of the survey 
includes demographical information on teachers’ educational background, teaching experience, age and gender. The second part, which is 
the main body of the survey, focuses on nine factors that are closely related to concepts of giftedness and talent. The third part of the 
survey contains open-ended questions on teachers’ further thoughts on talent development and their suggestions regarding the 
questionnaire.  
 
 Results of data analysis show that among the nine factors, four factors (i.e., importance of self-effort, influence from family and parents, 
deliberate training and practice, and influence from schools and teachers) are considered to be the four most important, while three factors 
(i.e., peer influence, chance and opportunity, and social environment) are important, and two factors (i.e., importance of giftedness and 
influence of media) are not regarded as important as other factors. The open-ended questions indicate that the Chinese teachers are not 
very much concerned about the innate ability of students – what they are, rather, they pay more attention to their effort to learn – what they 
do.  
      The result implies that Chinese teachers’ perspectives may have been influenced by Confucian philosophy on learning and achieving, 
which emphasizes the importance of hard work and self-effort. This study provides a foundation of the development of a Chinese Model of 
Talented Performance, and it may also offer insights for future research and practice on nurturing talent performance among gifted as well 
as general population. 
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6: A Model of Scale: Integration of Three Different Student Success Programs at a Large Decentralized University (S) 
Cinda-Sue Davis, Shannon Zuniga, Darryl Koch, Sandra Gregerman- University of Michigan 

       
In 2008, the University of Michigan (UM) launched the M-STEM Academy within the College of Engineering. This high school to college to 
graduation academic support program is modeled on the Meyerhoff Scholars Program at the University of Maryland Baltimore-County. It 
begins with an intensive 6-week pre-freshman summer program and continues into the academic year with academic support, 
individualized “academic coaching”, peer mentoring, professional development activities, and continued community building. In recent 
years, the College of Literature Science and the Arts has joined this initiative bringing a total of over 100 science, mathematics, and 
engineering students annually to participate in this novel cross-university effort.  
        
UM is a large decentralized research university with multiple academic support and student services initiatives. In an effort to utilize existing 
resources, thus increasing the impact while maintaining or reducing an overall budget, the M-STEM Academies has partnered with a large 
number of offices and programs across the University. This presentation will examine two of these partnerships: the Undergraduate 
Research Opportunity Program (UROP) and the Engineering Learning Center (ELC).  
UROP is a nationally recognized undergraduate research program that serves over 1,300 first and second year students annually. During 
the summer program, M-STEM Academies scholars are introduced to UROP via presentations by current UROP students. Through this 
initial exposure, the students gain a better understanding of the benefits of conducting research alongside faculty and are much more likely 
than other entering students to participate in UROP. Students can participate in either an academic year program or an intensive 10-week 
summer research program. The program also provides peer advising, journal clubs, biweekly entering research seminars, and research skill 
building workshops and culminates with a research symposium. The ELC provides academic support including peer tutoring, supplemental 
instruction, practice exam sessions, and academic skills workshops. Students in the M-STEM Academies begin utilizing ELC services in the 
summer program in a very structured way. They become accustomed to accessing these resources and the benefits of such, and they are 
much more likely than other first-year students to utilize the services as they enter the academic year.  
         
In this session, we will present operational details of the M-STEM Academies, UROP, and the ELC and then discuss how we integrate our 
efforts to provide a holistic approach to student success. Various assessment approaches and data will be presented. 

 
 

7: Diversifying the Scientific Workforce: Inclusion of Deaf/Hard-of-Hearing Individuals (D) 
Scott Smith, MD, MPH, Peter Hauser, Ph.D.- Rochester Institute of Technology/The National Technical Institute for the Deaf 
        
Despite many programs sponsored through NSF and NIH to diversify the science workforce, the number of underrepresented minorities, 
particularly in the scientific research sector, remains very low. For individuals with disabilities, the landscape is even more dire. Specifically, 
Deaf and hard-of-hearing (D/HH) individuals have been under-represented historically compared to their hearing counterparts in research-
based science professions and those requiring the highest levels of education for career entry and advancement. 
 
This presentation will focus on the unique value of Deaf and Hard-of-Hearing individuals to diversity efforts. Topics to be covered include: 
the unique characteristics of D/HH individuals related to the challenges they face entering and succeeding in science research fields, 
successful short-term interventions now under way through NIH-sponsored training grants, and a conceptual model for a specialized 
National Hub of Excellence (NHE) concentrating on training individuals who are Deaf or Hard-of-Hearing (D/HH) for the scientific workforce. 
Due to the very limited participation of D/HH in NIH research fields and because of the unique academic development, professional 
training and career advancement needs of this population, the National Hub of Excellence: D/HH would address and help resolve 
disparities faced by D/HH individuals thus leading to productive careers as research scientists. 
 
NHE: D/HH would also serve as a national resource with a focus on: 
• conducting multi-disciplinary programs of research aimed at identifying key factors contributing to the success of D/HH research scientists 
in diverse science disciplines; 
• implementing, evaluating, and disseminating best practices programs with institutions working with D/HH individuals; and 
• serving as a national outreach and technical assistance resource supporting D/HH individuals within science research fields. 
 
The proposed NHE: D/HH will address and help resolve disparities faced by D/HH individuals in accessing and successfully navigating 
education and career development programs leading to productive careers as research scientists. As a national resource, the NHE: D/HH 
would greatly facilitate entry by qualified D/HH individuals into the scientific workforce through developing, evaluating, and disseminating 
evidence-based programs addressing a variety of institutional realms. It would bring together learners, teachers, institutional leaders, 
enhanced curricula, innovative instructional strategies, change-oriented administrative policies, and state-of-the art technology to facilitate 
the culture change needed in research and training programs aspiring to support D/HH people. 

 

 
 
 
 



	   25	  

8: A Discipline-Based Peer Leadership Program: I.M.P.A.C.T. (Integrated Mentoring Program and Core Training) (D) 
Jerry Whitmore, Jr., Janet Branchaw-University of Wisconsin-Madison 
 
Institutions increasingly emphasize leadership and learning experiences that integrate students into community activities and connect to 
personal leadership growth (Wooten, Hunt, LeDuc, & Poskus, 2012). In the proposed workshop, student leadership experiences offered 
through a new program at the University of Wisconsin-Madison is defining mentoring/leader relationships, which provide critical personal 
and professional development. Scholars studying the experiences of African American male and minority undergraduate students have 
identified mentorship as one of the most salient factors in facilitating their academic and social success, fostering higher levels of 
persistence, retention and individual satisfaction (Strayhorn, 2008). These mentoring/leader relationships focus on the importance of 
fostering a critical mass of underrepresented students, who often lack access to formal and informal networks and information (Thomas, 
2007). 
 
The Wisconsin Institute for Science Education and Community Engagement (WISCIENCE) peer leadership program aims to increase the 
number of underrepresented students in science. The WISCIENCE Peer I.M.P.A.C.T. program includes a 1-credit hour leadership course, 
workshops, and trainings. The program encourages students to evaluate and reflect on personal experiences among a group of peers who 
challenge and learn from each other as they explore leadership. Activities are designed to develop critical thinking around student 
development issues and provide strategies for integrating discussions of diversity, ethics, social justice, community, and civic responsibility 
into leadership experiences. Quantitative and qualitative measures are being designed as part of a comprehensive evaluation plan that will 
collect formative and summative data to guide development of the program and to measure success in achieving the program objectives. 
Overall the program introduces key concepts of leadership and how to become a critical thinker in discipline and co-curricular 
environments. The program is designed to help students strategically make changes that will lead to positive growth, development, and 
awareness of diversity. The deeper dive symposium will engage scholars in conversation about leadership and mentoring programs in 
science, evaluation and study of such programs, and the need for empirical research on the experiences of underrepresented students in 
science. 
 
As scholars in the field we are committed to developing effective approaches that colleges and universities can use to create and sustain 
discipline-based leadership and mentoring opportunities for underrepresented student populations. We aim to gather input from 
experienced colleagues about effective research methods to use in our study and to conclude the session with a discussion of the 
implications for this topic. Specifically, we propose to discuss how researchers can use theoretical approaches to yield practical outcomes. 
 

 
9: Undergraduate research in the e-Science era: Utilizing computational and data-enabled science for authentic 
undergraduate research (D) 
Lior Shamir, Franco Delogu—Lawrence Technological University 
 
Computational science and e-Science have been transforming research in virtually all STEM fields, and with the consistent advancements in 
Information technology and data-enabled science that trend is bound to continue. The growing availability of publicly available scientific 
databases in different disciplines combined with the availability of data analysis tools allows undergraduate students to perform research by 
mining scientific data, making authentic scientific discoveries while using merely virtual resources, and without the need for highly 
expensive research facilities or materials. It can also provide practical research experience to students who would not otherwise participate 
in lab activities, especially non-traditional students. 
 
In this presentation we will discuss practical approaches to data-enabled science in the light of undergraduate research experience, with 
the goals of a) Introducing undergraduate students to the emerging concepts of e-Science and Big Data, b) Providing students with 
scalable student-owned research opportunities leading to authentic scientific discoveries, and c) Broadening the population of students 
exposed to research also to non-traditional students (e.g., commuter students, working students, high school students, parents) who often 
cannot attend a physical lab during the regular working hours. 
 
We will describe the use of computational tools and data-driven research, and their application to engaging students in STEM research to 
allow student-owned research that leads to authentic scientific discoveries. We will present examples of student data-enabled research 
leading to peer-reviewed publications in several disciplines such as astronomy [1,2], medicine [3], marine biology [4], computer science [5], 
and more, and specify tools and resources that can be used by students and instructors to make their first steps in data-enabled research. 
Since the number of publicly available scientific databases increases, and the number of experiments that can be done with each database 
is virtually unlimited, data-enabled science scales to provide research opportunities to a large number of students, and also allows students 
to propose their own direction of research, yet without committing financial resources or special research instruments. That also makes 
data-enabled science a practical tool to involve undergraduate students in research at smaller institutes of higher education, where the 
availability of research instruments and funding for materials is limited. 
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10: The Impact of Mentor Training on Faculty Perceptions of Diversity within Mentoring Relationships (D) 
Stephanie House, Kimberly Spencer, Christine Pfund, Christine Sorkness-University of Wisconsin – Madison 
 
Cultivating a more diverse scientific community is of benefit to science as well as society. Mentoring is a key factor in this process, as it 
substantively impacts mentee academic success across career stages. Mentor training, which has been shown to improve mentoring 
relationships, could act as an important link to better prepare mentors to work with diverse mentees. In our study we examine the impact of 
training on faculty mentors’ awareness of diversity and on their subsequent behaviors. We report the results of qualitative analysis from 
interviews with 134 mentors from 16 academic health centers who participated in 8 hours of mentor training, with one hour specifically 
focused on issues of diversity. Sixty one percent (N=84) of mentors reported some level of change in their diversity awareness from the 
training, with 20% of those (N=17) describing behavioral change. These data provide insights into the ways that mentors make sense of 
diversity within mentoring relationships, the role of bias, and the ways mentors can move from awareness to action. Implications for 
mentoring relationships, mentor training initiatives, and institutional efforts to address diversity will be discussed. We will give a brief 
overview of these data followed by a discussion to further explore the data and discuss implications. 
 
 

11: Strategies to prepare entering freshmen for participation and success in STEM research: the FYRIS program (D) 
Trevor T Duarte; Supriyo Ray; Carlos Serna, Lynnsay Marsan; Danielle Xiaodan Morales; Christina E. D’Arcy 
Karina Terrazas; Mosi Dane’el; Allyson Hughes Thomas Boland; Osvaldo Morera; Stephen Aley; Lourdes Echegoyen 
Jacqueline Loweree; Guadalupe Corral—The University of Texas at El Paso 
 
Undergraduate participation in research is a high impact educational practice1 demonstrated to increase the probability of student 
persistence and graduation in STEM fields and enrollment in STEM graduate programs2,3,4,, particularly for students from 
underrepresented groups5,6. A few studies suggest that the earlier the experience the larger the impact on retention7,8. At the University 
of Texas at El Paso (UTEP), with an 85% Hispanic undergraduate student population, the potential benefits of such engagement and its 
significance to advance the representation of Hispanics in STEM are substantial. There are, however, limitations to the number of students 
who can be engaged in traditional research experiences, such as lack of available bench-space, lack of familiarity with the culture of 
research, and/or a lack of essential skills prior to involvement9. In order to broaden participation and start as early as possible, UTEP has 
implemented a program designed for an institution with open access serving an underprivileged population of students. The program is 
framed around a pre-freshman summer boot camp followed by a Freshman Year Research Intensive Sequence (FYRIS), designed to prepare 
students for and engage them in STEM research projects. This Deeper Dive symposium will have research educators present initial 
implementation results and challenges of three aspects of two parts of the program: 
 
1. Summer boot camp: Bridging the gap between high school graduating seniors and college freshmen.  
Prior to their first semester, a selected group of students take a 3-week summer ‘boot camp’, focusing on the required quantitative skills 
needed for first year calculus and statistics, as well as reading-comprehension. The camp includes supplemental programs in stress 
management, nutrition and wellness, and financial literacy. Training takes place in a technology enhanced, collaborative space, which 
allows students to work in groups and access information online. Details on the approach and results will be presented. 
 
2. Research Foundations Course in a SCALE-UP space: Increasing freshman preparedness for biomedical research.  
The Research Foundations Course (RFC) is the first of a three-course research-intensive sequence, designed to introduce students to basic 
aspects of scientific research with an emphasis on the interdisciplinary nature of research and teamwork. Training takes place at a 
technology-enhanced Student Centered Active Learning Environment for Upside Down programs (SCALE-UP) space. This session will focus 
on results obtained during the first semester of implementation in which 4 sections totaling 165 students participated. Results presented 
will include this year’s STEM retention numbers from semester 1 to 2 (including control groups) and comparisons from prior years.  
 
3. Alternative formats for Research Foundations Courses: accelerated summer sessions and variances for small class sizes.  
Although the research foundations course (RFC) was originally designed as a 15 week, large enrollment class, all the learning objectives 
could be met within a two-week format, given the total hours are nearly equal (48 vs. 40). Here we will discuss strategies to generate active 
engagement from both large and small class sizes and for overcoming the disengagement inherent in full-day classes. Student self-
assessment measured by pre and post surveys showed a significant improvement in knowledge gained over the two-week course. 
 
 

12: Using Team Science and Mentoring Constellations to Enhance Translational Research Activity: An Overview of the 
Mentoring Academy at Morehouse School of Medicine (D) 
Winston Thompson, PhD, Japera Johnson, PhD Vincent Bond, PhD, Elizabeth Ofili, MD, Judith Gwathmey, VMD, PhD 
 
Morehouse School of Medicine (MSM) seeks to accelerate the translation of scientific discovery into health equity by developing diverse 
translational and implementation investigators. Over the past forty years, MSM has established a nationally recognized track record of 
success in developing minority investigators through its pipeline programs. In 2011, MSM launched the Mentoring Academy, an initiative 
designed to centralize research training and professional development programs for academic faculty. As a smaller institution, MSM 
aggregately has an impressive funding record but, disaggregated there are few senior-level investigators that can serve as mentors for 
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early-career faculty. Moreover, as MSM positions itself as a leader in translational science and health equity, it recognized the need to 
provide opportunities to transform its traditional structure of development programs in discrete disease-based or scientific discipline areas 
to a broader, translational research approach. Thus, it developed the Mentoring Academy based on the need for an aggregate core of 
cross-disciplinary senior investigators to guide mentoring and provide professional development translational research activities. In this 
Deeper Dive Symposium, the authors will overview the structure of the Mentoring Academy and explain its theoretical foundation in both 
team science and mentoring constellations. Team science, which promotes a cross-disciplinary method of exploring research questions, 
fosters the seamless translation of scientific discovery from bench to bedside, and from bedside to community (Stokols et. al, 2008). More 
specifically, team science, leverages the wide-ranging skillsets of varied scientific disciplines and perspectives (Stokols et. al, 2008). As it has 
become progressively more challenging to attract, train, mentor and conserve a quorum of early-career clinical and translational scientists 
(Zerhouni, 2005), MSM contends that the combination of mentoring and team science creates a synergistic platform from which early career 
scientists are optimally equipped to benefit from access to cross-disciplinary senior-level mentors that are engaged in translational research 
and have sufficient social, technical and scientific capital to develop junior faculty. Studies demonstrate that this type of mentoring 
positively impacts research productivity, career satisfaction, and promotion and tenure among academic faculty (Longo et al., 2011).  
 
Increasingly, it is acknowledged that the use of multiple mentors, especially a network of mentors is essential to achieving career success 
(van Emmerik, 2004). The mentoring literature suggests that having diverse mentoring constellations, or constellations of relationships from 
a variety of sources, provides benefits over a single mentor relationship (Kram 1985, van Emmerik, 2004). Mentoring constellations allow 
greater access to resources, information, and career sponsorship that have been positively associated with increased salary, promotions 
and career satisfaction (Sorcinelli and Jung, 2007). To that end, MSM established an internal infrastructure to provide access to an 
organized constellation of mentors. Pragmatically, this positioned MSM to more effectively and efficiently leverage its scarce resource of 
senior-level investigators to provide intensive mentoring to accelerate the professional development of translational scientists. 
 
 
13:  Big Data and Analytics as Tools for Closing the Achievement Gap: Succeeding with At-Risk Students at Georgia State 
University (P) 
Timothy M. Renick, Allison Calhoun-Brown-Georgia State University 
       
One of the most pressing challenges in higher education is the large gap in graduation rates that persists between college students from 
different racial, ethnic and socio-economic backgrounds. Georgia State University has engaged in a multi-faceted effort to use data and 
analytics to create an institution at which students from all backgrounds succeed at comparable and high rates. Large-scale initiatives 
include an advising tracking system based on predictive analytics that has produced 43,000 one-on-one interventions between advisors 
and students over the past twelve months and a micro-grant program that has prevented 6,300 students from being dropped from their 
classes since 2012. Through such innovations, Georgia State has increased graduation rates by 22 percentage points and eliminated all 
achievement gaps based on race, ethnicity and economics. It now confers 1,700 more degrees annually than it did five years ago and more 
bachelor’s degrees to African Americans than any non-profit college or university in the nation. Over this time, Georgia State has made 
significant gains in the number of STEM degrees being granted, especially to at-risk students, while simultaneously reducing time to 
degree for STEM majors. 
 
 

14: Overload and Burnout: the Contribution of Mentoring? (S) 
Shine Chang, Hwa Young Lee, Cheryl B. Anderson, Carrie Cameron-University of Texas MD Anderson Cancer Center 
 
INTRODUCTION: Today, many responsibilities shouldered by faculty, including mentoring, are required for career success in academia. 
However, responsibilities that overwhelm threaten success when faculty burn out, a state comprised of emotional exhaustion, greater 
depersonalization of others, and low personal accomplishment [1]. The role in faculty overload and burnout of mentoring has not been 
previously evaluated, but has ramifications for interventions to improve mentoring quality and faculty performance and satisfaction. 
 
METHODS: In a sample of 136 faculty mentors of doctoral students and postdoctoral fellows, we examined the association of mentoring 
with burnout and overload. We measured burnout using a single validated item with five response choices [2], where burnout was indicated 
by choosing “I am definitely burning out and have one or two symptoms of burnout, such as physical and emotional exhaustion” or two 
increasingly intense options. Overload was indicated by a mean score greater than 3 from a 6-item version of Reilly’s Role Overload Scale 
[3, 4] scored on a 5-point Likert scale (strongly disagree=1, strongly agree=5). Mentoring was characterized by number of trainees (current 
and total), trainee demographics [e.g., doctoral student or postdoctoral fellow, racial/ethnic group, primary language, first generation 
college status, mentor academic rank, self-efficacy in mentoring (research methods and scientific communication skills)] and years of 
mentoring experience. 
 
RESULTS: Almost a quarter of faculty were neither burned out nor overloaded (n=32, 24%). One third (n=45, 33%) reported feeling burned 
out and of them, all but two reported overload. The remaining 59 faculty reported overload but not feeling burned out (43%). Of all faculty, 
75% reported overload (n=102). Higher burnout and overload were each associated with mentoring fewer postdocs (current and total) but 
neither was significantly associated with length of mentoring experience. Importantly, some factors associated with burnout differed from 
those for overload. For example, burnout was inversely associated with only two of five items related to teaching self-efficacy, those related 
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to research methods, and overload was significantly associated with none. Also, burnout was not associated with the number of current 
doctoral students being mentored, but overload was. 
 
SUMMARY: Our preliminary analysis suggests that faculty burnout and overload are related constructs, but not the same. In particular, 
meaningful differences in their associated factors hint at distinct mechanisms that influence mentoring when faculty struggle against 
burnout, but not overload. That faculty self-efficacy in meeting the unique needs of trainees at different ranks may influence faculty well-
being has critical implications for how they manage and choose their responsibilities, including the types of trainees to mentor. Although 
the lack of influence in our analysis of years of mentoring on overload and burnout implies that experience gained over time does not 
reduce risk, our analysis did not account for the potential benefit from teaching faculty mentoring skills, which has been demonstrated to 
have value [5]. 
 
 
15: Leveraging Theory to Create Better Interventions: Maximizing Intervention Effectiveness (S) 
Yoi Tibbetts and Judith Harackiewicz—University of Wisconsin-Madison 
 
First-generation (FG) college students (students for whom neither parent has a 4-year college degree) earn lower grades, drop out at a 

higher rate, and worry more about whether they belong in college, compared to continuing-generation (CG) students (who have at least 

one parent with a 4-year college degree). Last year, we presented data from values-affirmation (VA) intervention demonstrating that when 

FG students had the opportunity to write about their important values (i.e., participants in the VA condition) in an introductory Biology 

course they obtained better grades and were more likely to continue taking Biology courses. We explored possible mechanisms by testing 

if the values-affirmation effects were predicated on first-generation students reflecting on interdependent values (thus affirming their values 

that are consistent with working-class culture) or independent values (thus affirming their values that are consistent with the culture of 

higher education). 

Evidence from a simple holistic coding scheme that noted the presence or absence of independent and interdependent themes in the 

essays suggested that the VA intervention’s effectiveness was predicated on FG students writing about their independence. In order to 

investigate this possibility more fully, we have since conducted a thorough text analysis of nearly 1600 essays from the 798 students in our 

original VA intervention to determine what kind of writing was most beneficial for FG students to engage in, and which values, when 

selected, induced the greatest amount of beneficial writing.  

Consistent with our hypothesis, analysis using Linguistic Inquiry and Word Count software indicated that FG students performed better in 

the Biology course when they used more independent words. Although these results suggest that writing about independence accounted 

for the efficacy of the VA intervention for FG students, stronger evidence would come from an experiment in which independent writing 

was experimentally induced, to isolate the causal role of independent writing. Thus, we examined the benefits of independent writing for 

FG students in a separate controlled laboratory study. Specifically, we manipulated independent writing by encouraging students to write 

about the values that induced the most amount of independent writing (e.g., independence, learning and gaining knowledge) and 

compared their performance on a math test to students who were either in the control condition (i.e., not writing about important personal 

values), the standard VA condition, and an interdependent VA condition in which they wrote about values that elicited greater amounts of 

interdependent writing. Consistent with the results of our text analysis, a positive VA effect emerged on FG students’ math test 

performance that was strongest for FG students who were encouraged to write about their independent values. The fact that affirming 

independence proved to be beneficial for FG students across two different samples, using different measures of academic performance, 

supports our hypothesis that affirming independence can be particularly beneficial for FG students. 

Building on previous research that has demonstrated the positive effects of VA and the advantage of perceiving a cultural match between 
students’ motivations and university values, the present research indicate that the social-class achievement gap can be addressed by 
designing VA interventions to target the unique challenges faced by FG students. 

 
 
17:  Institutional Transformation to Promote Student Success (P) 
Andrew Grosovsky, Felecia Edwards, Marietta Schwartz—University of Massachusetts Boston 
 
Retention and graduation rates are of particular national concern in the Science, Technology, Engineering, and Mathematics (STEM) 
disciplines, since current data shows them to be far below those in other fields. A 2010 study produced by Hurtado, Eagan and Chang for 
the Higher Education Research Institute in UCLA noted that “[Students who initially enter undergraduate STEM programs have substantially 
lower degree completion rates than their same-race peers who enter other academic disciplines.” UMass Boston College of Science and 
Mathematics had been no exception to the problem of low retention and graduation rates in STEM, an issue made particularly urgent 
considering the opportunity we have, as a minority-majority college, to contribute to the diversity of STEM graduates. This urgent issue led 
to careful analysis of student data and the utilization of a multidimensional approach incorporating data-driven strategies and interventions 
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that transformed our institutional practices and improved success rates for students in STEM fields.  
 
The strategies and interventions work synergistically to create a rich matrix: student-centered philosophy inside and outside the classroom, 
strong faculty participation; commitment from academic leadership, a proactive academic advising and academic support model, 
collaboration with campus partners, and our centerpiece, the Freshman Success Community (FSC) program. In an effort to promote post-
graduation success, the College of Science and Mathematics also developed collaborative relationships with external corporate and 
institutional partners to support student research, internships, and community leadership opportunities.  
 
Our outcomes show the impact of our new practices and the scalability of our program. Most significantly, our 6-year graduation rate is on 
track to double, to approximately 60%, which is higher than the average national 6-year graduation rate for all fields. Average time to 
degree has been reduced by a year, from 5.2 to 4.2 years. The average GPA among FSC students is also strong at 3.02, and students are 
much more commonly participating in undergraduate research, internship, and campus leadership activities. Since retention, persistence, 
academic performance, and involvement in experiential learning and training opportunities has improved, our program is on track to 
greatly increase the number of under-represented minority students graduation from UMass Boston with STEM degrees, and who will be 
competitive for admission to graduate or professional school, or enter the STEM workforce. 
 
                                      
18:  Can GRE or GPA predict Biomedical Graduate Student Success? A Large-Scale Objective Analysis (S) 
Joshua Hall, PhD and Jean Cook, PhD—University of North Carolina at Chapel Hill 
 
Universities in the United States rely heavily on quantitative measures such as the GRE to select students for admission into their graduate 
programs. There is increasing evidence, however, that this practice may, at best, select for qualities that do not necessarily contribute to 
graduate student success and, at worst, disproportionately restrict women and minority applicants from entering graduate school. Miller 
and Stasum (Nature 2014) examined ETS data and demonstrated that women and minority test takers, on average, score lower on the GRE; 
therefore, programs with strict GRE cutoffs severely limit the diversity of their applicant pool. A recent UCSF study (MBoC 2014) 
demonstrated that general GRE scores and GPA were not predictive of graduate student success as defined by faculty assessments. This 
analysis, while innovative, was low-resolution (only high and low student performance), subjective, and limited to a relatively small number 
of students (n=52). To increase our understanding of whether GREs and GPA can predict biomedical graduate student success, we sought 
to utilize publication number as an objective measure of biomedical graduate student productivity. One challenge of this methodology is 
the time-consuming nature of collecting accurate and up-to-date publication data on a large number of students. To overcome this hurdle, 
we developed a Python script to mine PubMed records, which efficiently collects publication data for a large number of graduate students. 
We collected publication data for 280 graduate students in 15 biomedical PhD programs who entered graduate school between 2008-
2010. We divided students into four groups based on their number of first author publications: those with 3+, those with 1-2, those with 0 
first author but at least one middle authorship, and those with no publications. We then examined the application data from these students 
to assess whether GRE or GPA was predictive for student productivity. There were no significant differences in the GRE scores or GPAs 
among any of the groups, including between the most highly productive (3+ first author papers) and least productive (no publications) 
students. To our knowledge, this is the first large-scale analysis of GRE and GPA relative to objective measures of graduate student 
productivity. In this session, we will also discuss how these data have impacted our biomedical PhD admissions process and, thus, 
increased inclusion of under-represented groups at UNC Chapel Hill. 
 
 

19: Project Pipeline Baltimore: A Brain Sciences Internship Program for High School Students (P) 
Amanda M. Brown, Glenn Treisman, Deborah Carran, Charlene Gamaldo, Rachel Salas and Justin C. McArthur -Johns Hopkins School of 
Medicine 
 
Seventy-five percent of college students in STEM fields decide in high school to study science. Therefore, targeting students at this stage 
has the potential to have a large measureable positive impact on feeding the neuroscience and mental health pipeline with qualified 
clinician/scientists from diverse backgrounds. Project Pipeline Baltimore: A Brain Sciences Internship Program for High School Students 
could potentially fill a critical gap in the brain sciences pipeline by attracting bright under-represented (UR) students in Baltimore city and 
the surrounding metropolitan area at the very earliest stages when they are making critical career pathway choices. Our overall hypothesis 
is that provided with the right pre-college exposure, bright, intelligent, academically capable UR students educated in Baltimore City public 
schools can successfully complete an advanced degree in a science/medicine career tract. Through tangible one-to-one connections, best 
served by a small, high-impact program providing direct mentoring, opportunities to shadow neurologists and psychiatrists in the clinic, 
and hands-on basic and clinical research experiences, we can reprogram the mindset, and expand the horizon of career possibilities UR 
youth. The first specific aim is: to provide during the summer, an 8-week research/mentoring immersion program in brain research and 
mental health sciences for Baltimore City high school juniors and seniors. The underlying hypothesis is that a high-quality hands-on 
mentored research experience, combined with clinic shadowing, and relevant enrichment and professional development activities will 
significantly increase the entry into and retention of students who have participated, into STEM fields in college. The second specific aim is 
to significantly increase the pool of under-represented graduate student candidates in science and medicine that will test the hypothesis 
that a significant increase in the number of students from Baltimore City who enter graduate and medical school will result from early 
exposure to brain and mental health science research and long-term mentoring. To date 106 students have completed the program and of 
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those who have matriculated to college, 83% are majoring in STEM fields. Several participants from the 2007-2009 cohorts have completed 
advanced degrees in pharmacy, social work, nursing, and neuroscience. Our results thus far, compared against data available on students 
with similar demographics available through the Baltimore Education Research Consortium and the US Department of Education Office for 
Civil Rights suggests that our approach has potential. The long-term goals and outcomes of the program are to over 10 years increase the 
pool of under-represented graduate student candidates from Baltimore City in the sciences and medicine by 50%. An evaluation design 
with a collaborative stakeholder approach is being used for this program. Data is being collected at specific stakeholder levels including 
interns, primary/secondary mentors, and program director. The overall Impact Evaluation will assess the impact of the program across the 
aforementioned stakeholders, as well as evaluate the impact of the program infrastructure on outcomes. 
 
 
20: Bringing Mentees and Mentors together in a National Network (P) 
Jamboor K. Vishwanatha, MariaElena Zavala, Damaris Javier, and Summerly Brown—University of North Texas Health Science Center, 
National Research Mentoring Network  
 
Through an initiative funded by the National Institute of General Medical Sciences of the National Institutes of Health (NIH), the National 
Research Mentoring Network (NRMN) was established to provide enhanced networking and mentorship in support of the training and 
career development of individuals from groups identified by the NIH as under-represented in biomedical, behavioral, clinical, and social 
science research careers (collectively termed biomedical research careers). NRMN is intended to enable mentees across career stages to 
find effective mentors who will engage in productive, supportive and culturally responsive mentoring relationships. NRMN consists of five 
cores: Administrative Core at Boston College, Mentorship and Networking Core at UNTHSC, Mentor Training Core at University of 
Wisconsin‐Madison, Professional Development Core at University of Minnesota and Research Resources and Outreach Core at Morehouse 
School of Medicine. 
       
The Mentorship and Networking Core (MNC) is housed at UNT Health Science Center and develops an in-person and online network of 
mentors and mentees. The MNC oversees the development and management of the NRMNet (www.nrmnet.net ) website as an online 
resource for mentorship, networking and professional development. The NRMNet portal provides mentors and mentees a one-stop shop 
to resources, mentorship and networking opportunities, professional development and training across all their career stages from 
undergraduate education to junior faculty status. Additionally, MNC recruits mentors and mentees to NRMN, manages NRMN social 
media. 
       
The objectives of this poster presentation are to: 
• Provide information on the resources available for mentees and mentors through NRMN  
• Provide information regarding the NRMNnet web portal 
• Provide best practices for developing a virtual and in person mentoring program 
• Provide prospective mentors and mentees an opportunity to participate in the program. 
 
 

21: STEM-related Research With Undergraduate Students (P) 
Christopher Bassey, Mary C. Bassey-Azusa Pacific University 
 
It is very important to involve undergraduate students in faculty-mentored-research as it enriches their education and provides 
opportunities for close interaction with professors and colleagues. This helps the students to learn to function as a significant part of a 
research team, and prepares them to enter the workforce or go to graduate school.. Despite these benefits, the number of undergraduate 
students involved in STEM or STEM-related research is very low, and the number of minority students involved in this type of research is 
even lower. This study explores the factors responsible for this low-involvement and reports the efforts made at Azusa Pacific University to 
broaden participation in STEM research. These efforts include targeted recruitment of minority students, setting short-term and long-term 
goals, providing incentives such as summer pay, involvement in school visits, summer camps and conference participation. These activities 
are effective in the attraction and retention of minority students in STEM fields. 
 
 

22:	  Text Mining NIH R01 Grant Critiques: Do Reviewers’ Evaluative Remarks Differ for Male and Female Applicants? (P) 
Wairimu Magua,	  Wairimu Magua, Anupama Bhattacharya, Molly Carnes, and Anna Kaatz—University of Wisconsin-Madison 
 
Objectives: Female applicants have lower success rates than male applicants in renewing their NIH R01 grants (1). This contributes to the 
attrition of female scientists from research careers (2). Quantitative and qualitative studies of NIH grant critiques suggest that subtle gender 
bias may operate in peer review and contribute to the differential success of men and women (3). The objective of this study was to first 
investigate whether state-of-the-art text mining algorithms combined with content analysis can be used to reliably detect evaluative 
differences in male and female PIs’ application critiques, and then to examine the extent to which identified differences aligned with results 
from studies on the impact of gender stereotypes on reviewers’ judgments.  
 
Methods: We collected 739 critiques, 268 from 88 unfunded and 471 from 153 funded R01 grants awarded to 125 Principal Investigators 
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(PIs) (Male=76, 61% Female=49, 39%) at the University of Wisconsin-Madison between 2010 and 2014. We used two text mining 
algorithms for analysis: classification, with support vector machines (SVM), which can detect words most strongly associated with an 
indicator variable; and topic modeling, with latent Dirichlet allocation (LDA), which produces words within a topic with the highest 
probability of co-occurrence in a body of text. For our first method, we tested how accurately SVM classifies words in critiques by applicant 
sex. For our second method, we tested whether co-occurring words detected by our topic model are used differently in male and female 
PIs’ critiques. We examined the context in which words in topics were used and engaged a panel of experts to validate our interpretation. 

 
Preliminary Results: The SVM algorithm classified words in critiques by applicant sex with high accuracy, precision, and recall (all 94%). 
Preliminary results suggest that reviewers may more commonly use words like “research” and “leadership”, and positive descriptors (e.g., 
“good”) in critiques of male than female PIs’ applications. Preliminary examination of context windows from LDA suggest gendered 
patterns of language: particularly for R01 renewals, male PIs’ critiques appeared to contain more abstract praise (e.g., "PI has been a 
pioneer in…; "the PI has done extremely well in…”), while female PIs’ critiques appeared to contain more specific examples of positive 
characteristics (e.g., " pi makes a plausible argument that…”). A panel of 20 experts in scientific workforce diversity expressed agreement 
with interpretations. 

 
Discussion: Preliminary results provide compelling evidence that combining state-of-the-art text mining algorithms with context windows 
may be useful in detecting evaluative differences in R01 critiques of male and female PIs. Importantly, findings align with a large body of 
research showing that abstract praise and concrete praise afforded to men and women, respectively, can strengthen stereotype-based 
assumptions about men’s competence and women’s incompetence in fields like science where stereotypes operate (4-5). If future studies 
confirm that gender stereotypes are operating to disadvantage women in NIH peer review and that text mining can reliably identify bias, 
our method may be useful in evaluating peer review outcomes and assessing the effectiveness of interventions designed to reduce gender 
bias in peer review. 

 
 

23: Master’s Degree in Medical Science at the University of North Texas Health Science Center at Fort Worth, 
Texas (P) 
Patricia A. Gwirtz, Ph.D., FACC	  J. K. Vishwanatha-University of North Texas Health Science Center at Fort Worth 
 
The Master’s Degree in Medical Science Program at the University of North Texas Health Science Center (UNTHSC) provides an 
opportunity for individuals to enhance their credentials for entry into medical, dental, physician assistant school by offering a challenging 
graduate level biomedical science core curriculum. The program is completed in 12 months (mid-May through mid-May). In addition to 
courses in Biochemistry, Molecular and Cell Biology, Immunology and Microbiology, Physiology, Pharmacology, and Structural Anatomy, 
and Histology, students take coursework in Biostatistics, Health Disparities, Epidemiology, Clinical Research and Ethics of Clinical Research. 
Workshops are provided to help students with school applications, interviewing skills (including a mock interview), essay writing, 
presentation skills, study skills, time management skills, stress management, as well as MCAT/DAT preparation. Since our first year in 2000, 
there have been 3,903 applicants, 1,570 students have matriculated, and 1,048 students have graduated. Approximately 62% of graduates 
have been admitted into professional schools and 15% of students decide to pursue other STEM careers. Medical science students 
admitted into the Texas College of Osteopathic Medicine have performed well compared with their medical school classmates. Overall, 
average scores for medical science students are above those of their medical school classmates. In addition, medical science students have 
taken class leadership positions, served as student regents on the Board of Regents, served on the Texas Higher Education Coordinating 
Board, served as tutors and mentors, and have served as school ambassadors for new applicants. The Medical Science premedical program 
has proven to be very successful in preparing students for the rigors of a medical school curriculum by allowing these students to develop 
the skills and confidence necessary to compete. 

 
 

24: 	  Development and Implementation of Course-Based Undergraduate Research Experiences for the Biochemistry 
Laboratory: A Proven Strategy for Increasing Student Engagement and Encouraging Careers in STEM Research (P) 
Shannon C. Timmons,	  Delaney N. Large, Jaime F. Willbur, Justin D. Vail,	  Lindsey N. Mitchell-Lawrence Technological University 
 
Laboratory courses in science are predominantly taught using a cookbook-style approach in which students follow step-by-step instructions 
in an attempt to produce a prescribed result. Scientific skill development is the focus of these experiments and students are not typically 
included in the experimental design process, nor do they produce any original data. While it is undoubtedly important to expose students 
to a wide variety of scientific techniques, these skills can be taught in the context of course-based undergraduate research experiences 
(CURE), which allow students to participate in an authentic research project in a classroom setting (1). In a CURE-inspired laboratory 
module, students participate in the experimental design process and aim to generate new knowledge or insights on a significant 
scientifically relevant project. Students are encouraged to participate in the experimental design process in a collaborative environment 
that stresses the iterative nature of science. Involving undergraduate students in authentic research experiences increases student 
ownership of experiments and creates excitement for STEM research, while improving critical thinking skills and impacting students’ career 
choices (1). Furthermore, research project participation by undergraduate students has been shown to improve the retention and 
graduation rates for underrepresented minority students, strengthening the STEM pipeline and enhancing diversity in STEM fields (2-3). In 
an effort to further engage students in the laboratory and promote careers in STEM research, two novel CURE-inspired modules have been 
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developed and incorporated into our junior-level biochemistry laboratory course at Lawrence Technological University. One module 
involves the expression, purification, and characterization of a carbohydrate-active enzyme (4), while the second module involves the 
identification of chemical mutagens using a modified Ames test (5). Lessons learned from the development and implementation of these 
discovery-focused laboratory modules will be discussed, along with assessment results and future plans for additional CURE-based 
projects. 
 

 

25:  NATIONAL RESEARCH MENTORING NETWORK STEPS TOWARD ACADEMIC RESEARCH FELLOWSHIP PROGRAM: 
“NRMN STAR” (P) 
Harlan P. Jones,	  Jamboor K. Vishwanatha-University of North Texas Health Science Center 
 
Through an initiative funded by NIH, the National Research Mentoring Network (NRMN) was established to provide opportunities for 
mentees across career stages to find culturally competent mentors and engage in productive, supportive mentoring relationships. The 
National Research Mentoring Network Steps Toward Academic Research (NRMN STAR) is one of four professional development-training 
programs offered through the NRMN professional development core network that is committed to increasing the number of underserved, 
including underrepresented populations, successfully obtaining NIH grants.  
  
Recognizing the difficulty for junior faculty to accept a summer-long fellowship, which would require an extended absence from home and 
family, the NRMN STAR provides a yearlong schedule. The program provides a unique approach that combines on-site professional 
development and education with distance learning techniques that include on-line digital meetings, and "store and forward" technology. 
Programs include: a) workshops on principals of basic, clinical and translational research b) intensive grant writing workshops; c) biostatistics 
refresher; d) navigating NIH and other funding agencies; and e) professional and career development workshops. 
 
Anticipated program success is expected to increase the number and proportion of: a) applications submitted by and awarded to URMs 
under various NIH grant mechanisms; b) publications authored in peer-reviewed journals; c) diverse populations promoted and tenured in 
research tracks; d) underrepresented populations participating in the NIH grant review process; e) underrepresented populations 
participating in the peer review process for scientific journals, and f) underrepresented populations serving in research leadership positions 
at their institutions or professional organizations. At the conclusion of this initiative, a diverse cadre of early-stage faculty will have achieved 
greater success in securing external sponsorship of their research, in transitioning to independent research careers, and in turn mentoring 
their younger counterparts. 

 
 

26: A one-day event to increase girls’ attitudes towards STEM (P) 
Julia C. Singleton,	  Heather C. Lou, Tina Joeh,	  Debadrita K. Mondal,	  Julia C. Singleton-University of California, Davis 
 
In an effort to increase participation and retention of girls and women in STEM, many schools and organizations encourage girls to get 
involved. This effort has paid off, as more women have been drawn to STEM fields. However, retention is still a problem and women remain 
underrepresented at all levels of STEM education and training, particularly at high levels (e.g., only 13% full professors are women; Carr, 
2013). Previous research has shown that the transition to middle school is especially critical in academic achievement (Blackwell et al., 2013) 
and therefore may be an effective age to intervene. During this transition students often struggle with motivation, self-concept, and interest 
in school (e.g., Zanobini & Usai, 2002) and have lower achievement (i.e., lower grades; Alspaugh, 1998). While many schools use different 
programs (e.g., specific classroom units designed to engage students in STEM) and strategies (e.g., experiments) to increase interest and 
engagement in STEM during middle school, few have been studied. The current study examines a program, STEM for Girls, which has 
been implemented at a large state university for four years. This intervention combines knowledge of social and developmental psychology 
to approach this issue by attempting to increase interest in engagement in STEM amongst middle school girls. 
 
Method. 56 middle school girls (aged M = 11.56, SD = 1.20) from four schools within bussing distance of the university attended the event. 
Teachers chose which students to recruit from their classes, emphasizing recruitment of girls from low-income households or minority 
groups. 46% were from households that made less than $25,000, 27% from households that made $25,000 - $49,999, 11% from 
households that made $50,000, - $74,999, 14% from households that made $75,000 - $99,999, and 2% from households that made over 
$100,000 annually. In regards to ethnicity, 61% were Latina, 16% were Asian/Pacific Islander, 7% Caucasian, 2% African American, 11% 
multiracial, and 3% other. 
 
Every girl participated in four hands-on workshops led by experts (i.e., chemistry, circuits, food science, and veterinary medicine) and 
toured university labs. Girls were surveyed in the morning before they began workshops, during workshops, and in the afternoon after they 
came back from the tours.  
 
Results. Girls reported on their mood, interest in STEM, belonging in STEM, and future goals in STEM. There were increases in imagining 
oneself in college, wanting to take more STEM classes, and envisioning oneself in a STEM career (p < .05). In addition, girls felt more like 
they belonged, had a greater interest in STEM, better overall mood, and felt that they had a good role model in STEM more after the event 
than before (p >< .05). 85% of girls reported that the event helped them decide they wanted to go into a STEM career.> 
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Discussion. This event shows the short-term positive effects of a one-day immersive STEM event. STEM for Girls showed significant gains in 
belonging, interest, and future plans in STEM. While these findings are promising, future research should investigate long-term effects of 
similar programs, and what can be done to prolong the benefits. By evaluating current programs that aim to increase participation in 
STEM, researchers and educators can enhance the efficacy of these programs to increase retention of girls and women in STEM. 

 
 

27: Culturally sensitive undergraduate course-based research experience as pathway to computer science (P) 
Franco Delogu,	  Lior Shamir, Melinda Weinstein, Hsiao-Ping Moore-Lawrence Technological University 
 
While substantial efforts have been invested in attracting more students to careers in STEM, the increase in participation of 
underrepresented minorities in STEM is still insufficient, and enrollment numbers do not show significant improvement. Some disciplines, 
such as computer science, even exhibit a regression over the years. One of the problems typical to computer science is that its 
foundational topics are often related to engineering, and therefore provide fewer opportunities for students to express their personality, 
ethnicity or culture. 
 
Here we describe the integration of computer science course-based research experience (CRE) modules in core-curriculum courses in 
biology, psychology, and the humanities. The modified courses expose students to research as early as their freshman year, without the 
need to participate in extracurricular activities or compete for a research assistantship position, making the courses available to a broad 
audience of students. Target student population includes computer science students, but also students from other disciplines who are 
exposed to research and computer science through the CRE courses. 
 
The interdisciplinary approach allows the students to express their personality, culture and ethnicity in the research, while performing 
authentic research related to computer science. For instance, in a modified freshman year psychology course the students use 
computational methods to study the way people express themselves in social media, providing the students with the opportunity to study 
cultural aspects by demographic analysis of the data. For example, students can apply computational methods to analyze the response of 
social media users to certain holidays, events, etc. In humanities, students analyze visual art of their choice using computers, allowing them 
to study art of different countries, cultures, religions, etc. In biology the students use computational techniques to study the toxicity of 
different foods, perfumes, or other toxins. As food is also closely related to culture, that form of research allows the students to explore 
cultural diversity by studying the effect of the food or toxins of their choice. The research is original since it is not based on mortality, but 
instead performs computer-based quantitative analysis of the tissue alteration resulted from the exposure to toxins. 
 
The methodology achieves two goals: 1) exposing all students to authentic STEM research as early as their first year, and 2) allowing 
students to express their culture and ethnicity through research to attract more underrepresented minority students to STEM research. Our 
preliminary experience shows strong correlation between the ethical background of the student and the topics they choose to study in the 
course. It also led to several student-authored peer-reviewed publications. 

 
 

28: Effects of mentoring interventions for underrepresented scholars on mentor-protégé interactions (P) 
Vivian Lewis, Camille A. Martina, Michael P. McDermott—University of Rochester, and Paula Trief—SUNY Upstate Medical University 

 
Intervention focus  
Quality mentoring is vital for the success of early career scholars; yet there is little empirical evidence about the best type of mentoring 
(traditional versus newer models) or mentor training to meet the needs of underrepresented scholars. We hypothesized that mentoring 
interventions based on self-determination theory and social capital theory would enrich mentor-protégé dyad discussions about topics that 
are important for academic advancement, professional and personal development of underrepresented scholars.  
 
Methods, context and population 
This was a 1-year, randomized controlled study at 3 academic medical centers and 8 colleges and universities in western New York. Our 
study population consisted of protégés who were graduate students, fellows or junior faculty and their mentors from biomedical and 
behavioral disciplines. Protégés were all underrepresented based on gender, race/ethnicity, disability or socioeconomic status (graduate 
students only). We randomized 150 protégé/mentor dyads to compare:1) mentor training, 2) peer mentoring for protégés, 3) mentor 
training and peer mentoring combined, 4) control/usual practice. We used online questionnaires to measure satisfaction with the amount 
and quality of mentor-protégé dyad time and which topics they discussed at baseline and after 1 year. We performed logistic regression 
analyses on the questionnaire responses at 1 year with the item response at baseline, intervention group, and respondent (mentor, 
protégé) included in the model. We used models that also included the interaction between intervention group and respondent to 
examine intervention effects separately in mentors and protégés. This poster will also describe the topics discussed by the protégés during 
peer mentoring workshops. 
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Outcomes 
Compared to dyads that did not receive the intervention, dyads that completed mentor training were more likely to discuss teaching and 
work-life balance. Dyads who received peer mentoring were more likely to discuss clinical care and career plans. Combined intervention 
dyads were more likely than controls to perceive that the quality of their time together was good/excellent. Overall, mentors and protégés 
differed in their perceptions of which topics had been discussed and mentors were more likely than protégés to assess the amount of time 
together as adequate (OR=2.01; CI=1.24-3.29, P=.005). However, mentors of Black and Hispanic protégés were less likely than mentors of 
White protégés to perceive that their time spent together was adequate (OR=0.33; CI= 0.13-0.82; p=.02). In contrast, Black and Hispanic 
protégés were no more likely than White protégés to perceive that the time spent with their mentor was adequate. We found no 
differences in amount or quality of time with mentor based on protégé gender. Nor did we find differences in perceived quality of time 
together based on protégé race or ethnicity. We found that protégés were interested in talking about both academic topics and 
professional/personal development amongst themselves. Themes related to being of underrepresented status commonly emerged in 
workshops focused on professional and personal development- regardless of the planned topic. 
 
Conclusions & next steps 
Our study supports the value of mentor training and peer mentoring to enhance mentor-protégé interactions. Future research should 
explore potential differences in needs of minority protégés as perceived by mentors. 

 
 

29: 	  The Undergraduate Research Experience: Correlates of Persistence in the Computing Research Pipeline (P) 
Ama Nyame-Mensah, Heather M. Wright-University of Pennsylvania / Computing Research Association 
 
A great deal of literature has documented the overall benefits of undergraduate research (UR) on the academic and career aspirations of 
students pursuing a degree in Computing, Science, Technology, Engineering, or Mathematics (C-STEM); however, very little empirical work 
has tried to explain why this type of educational intervention is particularly effective in improving these students’ research career intentions. 
The current work seeks to fill this gap in the literature by developing and testing a model that helps to explain how UR programs influence 
the research career intentions of computing undergraduates. Drawing from social capital theory and social cognitive theory, we predicted 
that research and academic confidence gained through UR participation would mediate the relationship between capital gains in graduate 
preparation (resulting from UR participation) and intent to persist in computing research. We also tested a moderated mediation model, 
where the mediated relationship between capital gains in graduate preparation and intent to persist in computing research was 
hypothesized to be contingent on students’ minority status (underrepresented vs. well-represented in computing). To test these 
hypotheses, 378 students who participated in a formal undergraduate research program were surveyed during the fall of 2014 using an 
online questionnaire distributed by the Computing Research Association. Preliminary results indicate that research and academic 
confidence gained through UR participation fully mediated the relationship between capital gains in graduate preparation and the intent to 
persist in computing research. In addition, we found this mediated effect was further moderated by students’ minority status. More 
concretely, we found that underrepresented students’ research career intentions were more positively influenced by the amount of 
confidence they gained through UR participation, as compared to well-represented students. These results have both practical and 
theoretical implications for the larger C-STEM community and provide a possible explanation for why UR programs are an effective 
intervention for recruiting and retaining underrepresented students in the computing research pipeline. 

 
 

30:	  The Tuskegee Alliance to Forge Pathways to Academic Careers in STEM (T-PAC) (P) 
Shaik Jeelani,	  Mohammed A. Qazi, Melody Russell, B. K. Robertson-Tuskegee University 
 
This poster provides an update on the progress of the Tuskegee Alliance to Forge Pathways to Academic Careers in STEM (T-PAC) 
National Science Foundation Alliances for Graduate Education and the Professoriate-Transformation funded research project. This 
longitudinal project is a collaborative effort among three doctoral granting institutions in the state of Alabama consisting of two Historically 
Black Universities, Tuskegee University (TU) – the lead, Alabama State University (ASU); and a Traditionally White Institution, Auburn 
University (AU). The T-PAC program provides virtual based graduate education resources to 18 underrepresented minorities (URM) doctoral 
students (T-PAC Scholars) initially recruited as first-year doctoral students across three Alliance institutions. This virtual graduate education 
model is designed to provide enriched professional development, STEM research experiences and academically based resources to better 
prepare URMs for STEM faculty careers. The project promotes strategic interventions or activities designed to eliminate mitigating factors 
that adversely impact degree completion for URMs in STEM graduate programs. Moreover, the project through the various interventions 
provides a social network for URMs to collaborate with STEM faculty and other STEM graduate students across disciplines to promote a 
sense of community for students both within and across the three institutions. This poster highlights the T-PAC interventions and program 
activities that have been implemented for year one of the project and provides and overview of outcomes from year one of the project. 
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31: 	  Intervention to prepare future minority faculty with a dual identity as scientists and educators (P) 
Luis Cubano and Lycely del C. Sepúlveda-Torres—Universidad Central del Caribe; Liz Russell-McKenzie—Temple University; and Michael J 
Leibowitz—University of California-Davis 
 
Focus of the intervention: The Preparing Future Faculty Program has been developed by Universidad Central del Caribe (UCC) under the 
sponsorship of a Research Initiative for Scientific Enhancement (RISE) grant R25GM110513 to train Ph.D. candidates in biomedical research 
and in educational methodology. The purpose is to develop both expertise and dual identity as scientists and educators among the 
participants to prepare them for future careers as academic scientists and educators. Students receive training in research, pedagogy, and 
service/administration; the three areas necessary to be successful faculty members. 
 
Outcomes of the intervention: The RISE program was initially funded in September 2014. The intervention has had a multiplying effect as 
students not supported by the RISE program are taking part of activities and participating in the RISE curriculum. Students are obtaining 
pedagogy training and providing research methodology lectures to undergraduate students. They are also publishing research manuscripts 
and successfully applying to external funding. 
 
Contextual factors: Factors that were measured through surveys and data collection include: undergraduate research experience, research 
experience, productivity and satisfaction as a graduate student, identity as a scientist and educator, teaching preparation, and career 
objectives.  
 
Study population: Five students (2 males and 3 females) all Hispanics are participating in the intervention. Only two entered graduate 
school directly upon graduation. Their average age is 28 years. Other students not in the RISE program are also participating in the 
interventions. 

 
Relevance to the UI community: The early development of a dual identity as a scientist and educator appears to be successful in this small 
sample. The sample size needs to increase and long-term tracking needs to occur to increase the validity of evaluation of the intervention. 
Students that have participated in pedagogy training and are near to graduation are applying for faculty positions. One has been hired. 

 
 

32:	  	  GeniConnect: Game-based learning, connections with scientists, and laboratory experiences—a model for 
industry/after school partnerships 
Frieda Reichsman,	  Chad Dorsey, Aaron Rogat, Michael Delia-The Concord Consortium 

 
STEM employment is projected to grow far faster than the rate of overall employment in the coming decade, (Change the Equation, 2014), 
yet students’ performance in STEM subjects lags far behind that of other nations (OECD, 2012). But research-based models for engaging 
learners, furthering their awareness of STEM careers and helping them learn the content these careers require are sorely lacking. In 
particular, effective methods for employing industry partners to support learners are not well identified. In addition, learning takes place in 
a wide variety of settings and contexts. While students spend many hours in formalized school, they spend considerably more hours in out 
of school settings, many of which emphasize learning opportunities.  
 
This project will provide a model for engaging students in rich learning of biotechnology and genetics content across four key learning 
settings: school, after school, biotechnology laboratory and home, and with the central goal of offering middle school students 
foundational experiences with the tools and skills necessary to prepare them for the biotechnology workforce of tomorrow. 
 
We are developing a coherent series of experiences centered on biotechnology and genetics and situated in real-world scenarios, hands-
on laboratory work, and connections to industry partners including Biogen Idec, Genzyme, Amgen and others. The project will center on 
three related core experiences for students: immersion in a game-like genetics learning environment, biotechnology laboratory 
experiences, and supportive guidance from industry professionals and graduate students. The game-like Web-based environment 
Geniverse (Lord and Reichsman, 2014) (http://learn.concord.org/geniverse), developed by the Concord Consortium to support student 
learning of genetics, will have a central role in connecting students with rich experiences in STEM. Students will play Geniverse both in 
school and in the after school setting, individually and with other students or with industry volunteers. The game’s narrative will serve as a 
central pole for students’ genetics learning and a means for situating additional project activities.  
 
Students will engage with the second of the core experiences through hands-on work at the Biogen Idec Community Lab, the longest-
running, hands-on corporate science lab in the nation. The Cambridge Community Lab, considered the gold standard in the industry, 
features a dedicated laboratory classroom where students conduct activities developed in close collaboration with the Cambridge and 
Somerville public school systems. This lab has exposed nearly 20,000 students in Greater Boston to authentic laboratory science through its 
interactive approach.  
 
The third core experience will involve industry volunteers drawn from multiple high-profile biotechnology companies within walking 
distance of the Cambridge Public Schools and the East End House community center, including Biogen Idec, Genzyme, Genentech and 
Amgen. Students will meet with industry volunteers individually for four hours per month, engaging in pre-planned project activities, 
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playing within Geniverse at the community center, and leading students through labs at the Community Lab.  
 
All participating students will have at-home access to technology, provided in conjunction with Tech Goes Home, a program that provides 
Boston Public School parents and caregivers, and their children, access to the skills and hardware needed for 21st century success. 

 

 
33: The impact of different early-college/dual-enrollment programs on minority student persistence in science disciplines (P) 
David May,	  Christine Barrow, Michelle Klein, Anisha Campbell-University System of Maryland 
 
Focus: To address the representation gap in the sciences, a partnership of institutions implemented two different early-college/dual-
enrollment courses for high-school students, each of which ran for 5 years: 
 
• A concurrent-enrollment program: science faculty from Prince George’s Community College (PGCC) came to area high schools and 
taught credit-bearing science courses during the regular school year. A total of 307 students participated. 
• A summer residential program: on the campus of Bowie State University (BSU), area high-school students enrolled for three consecutive 
summers during their high-school careers. Students took supplemental courses and tutoring in mathematics and college skills along with 
credit-bearing science courses. A total of 74 students completed the program. 
 
The study was designed to determine if participation in dual-enrollment science courses in high school increases the likelihood that 
minority students would consider majoring in science or decreases the rate at which students leave STEM majors. Through longitudinal 
student records, many students were tracked into their college careers where we identified their choice of academic major or program. 
 
Outcomes: 
Altogether, more than 3,000 college-credit hours in science were awarded to 381 students while they were still in high school. We tracked 
nearly half of them after they graduated. Nearly all of them entered college immediately, and more than half declared majors in STEM 
fields. In contrast to the typically low persistence rate of students in STEM majors (about half overall and one third of African Americans), 
80% of our dual-enrollment students remained in STEM for over one year and/or are still in STEM today. These outcomes were the same 
regardless of which of our two dual-enrollment programs the students had completed. 
 
Contextual factors: 
The types of interventions are described above and are generally replicable by most college-school partnerships. The particular context is a 
very large, urban and suburban school district with a majority African-American population. 
 
Study population: 
Nearly 400 high-school students participated in the programs, nearly all of them African-American, from 10 different high schools in the 
district. The comparison group was the total student population at the participating colleges, which mirrored the treatment group’s 
demographics. 
 
Relevance to the UI community: 
There is considerable evidence that minority students benefit from early exposure to college-credit courses while in high school. 
Researchers have also studied minority students’ predisposition to pursue higher education. However, the question of whether or not the 
benefits of dual enrollment for minority students include increased persistence specifically in science fields has been largely unexplored. 
This study explored this question in a specific context: two dual-enrollment interventions implemented in a large majority-minority school 
district. 
 
With this study, we have learned a great deal about how to help minority students persist in college science. In particular, we learned that 
both types of dual-enrollment program can have a positive impact on students’ persistence in STEM disciplines, at least into the first few 
years of college. This points to a need for institutions of higher education to partner with their local school districts in designing and 
implementing similar programs. 
 
 

34:  Pilot Project to Increase Applications to Ocean Science REU Programs from Underrepresented Minority Students 
through Representation and Participation at Louis Stokes Alliance for Minority Participation (LSAMP) Meetings (P) 
Matthew Gilligan,	  David Siegfried-Institute for Broadening Participation 
 
Underrepresented minorities (African Americans, Hispanic Americans, and American Indians/Alaska Natives) do not participate in higher 
education in the same proportion as non-Hispanic whites. However, among those who complete bachelor's degrees, similar percentages of 
underrepresented minorities and whites earn their degrees in Science Technology Engineering and Mathematics (STEM) fields. The number 
of degrees earned in the marine sciences by underrepresented minorities remains alarmingly low: From 2009-2012 only 18 African 
Americans graduated with a B.S. in Ocean Sciences, and just over 300 in Earth Sciences and only American Indian/Alaska Native URMs earn 
fewer degrees than African Americans. In September 2015 the NSF website listed 30 Ocean Sciences REU sites. Only 3 of them are 
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designed to attract ‘critical mass’ numbers or URM students at early undergraduate level and few have achieved significant results. A 
combined strategy of increasing the number of ‘critical mass and critical period’ Ocean Sciences REU programs with increasing the number 
of applications from UMs to all Ocean Science REU programs could provide a key to increasing the number applying to graduate programs 
and earning graduate degrees. The goal of the project is to increase the number of applications from underrepresented minorities (URMs) 
to Ocean Science REU programs by 100% from the REU summer of 2014 to the REU program summer of 2016. The Louis Stokes Alliance 
for Minority Participation (LSAMP) program is a long term effort by NSF to increase the numbers of URM students successfully completing 
higher education degrees in STEM. The project is partnering with 6 of the 35 alliances involving over 300 schools nationwide to recruit 
students to OS REUs. 
 
The project objectives include Direct Engagement by attending six LSAMP meetings to optimize exposure and engagement with target 
students, Recruitment Support by collecting and sharing contact information gathered from students attending LSAMP meetings who 
express interest in an Ocean Science REU programs with appropriate REU programs directors, Virtual Outreach by adding students to IBP’s 
National Student Directory, thereby including them in IBP’s ongoing outreach to students, and Community Networking Support by 
providing an opportunity for LSAMP program affiliated staff and faculty to meet REU host institution staff/faculty by inviting REU staff to 
attend LSAMP meetings. Evaluation will focus on the primary goals of the initiative and answering questions such as: Did OS REU programs 
experience changes in application rates by URM students? How many OS REU applications originated from students engaged through 
project activities? The primary methods used to evaluate final outcomes include surveys of students engaged during recruitment activities 
in order to ascertain whether they applied to OS REUs, and surveys of OS REU program directors designed to gauge changes in applicant 
pool demographics and possible influences. Preliminary results indicate that LSAMP programs welcome the effort because they encourage 
their scholars to apply to REU programs in order to leverage and supplement the activities and research opportunities at their home and 
alliance institutions. Data will include the numbers of students, staff and mentors engaged at the meetings and subsequent to the meetings 
application rates information and successful recruitment examples. Analysis will be completed in 2016. 
 
 

35:  Infrastructure for Broadening Participation in STEM (IBP-STEM) (P) 
Frances Carter-Johnson,	  Ashanti Johnson, Liv Detrick, Lois Ricciardi,	  David Siegfried-Institute for Broadening Participation 
 
The IBP-STEM project is a response to the National Science Foundation (NSF) and its Directorate for Geosciences’ (GEO) calls for increased 
diversity in geosciences, and the dual need for greater awareness of available funding and research opportunities among underrepresented 
minority (URM) students and the faculty who support them. The overarching goals of the project are to 1) increase diversity in STEM 
(especially GEO) graduate and undergraduate NSF funded program application pools, and 2) increase faculty awareness of program and 
funding resources for students as well as broadening participation resources for faculty. 
 
IBP’s approach through IBP-STEM includes the following complementary and interdependent strategies aimed at both students and 
faculty: Education and Outreach activities, Mentoring and Professional Development, Synthesizing Information, and Catalyzing Partnerships 
among the players in the best positions to promote URM student success. IBP is able to support activities and deliver services through 
web-based, management and on-the-ground infrastructures that have been carefully developed over the past decade.  
 
IBP-STEM impact evaluation efforts have focused on IBP’s influence on student and faculty awareness of IBP resources and services, and 
how and whether increased awareness of IBP resources results in changes in attitudes and behaviors among both students and faculty. 
While IBP utilizes a broad array of tools to monitor and evaluate its strategies and wide ranging implementation, this presentation focuses 
more narrowly on the results and analysis of annual surveys of both faculty and students specifically designed for the IBP-STEM project.  
In order to limit the scope of survey evaluation, yet maintain a degree of discipline heterogeneity, IBP’s annual surveys are distributed to 
PI’s and administrators of Research Experience for Undergraduates (REU), and the students who are most likely to have been eligible for 
these internships for the summer just prior to the survey distribution. 
 
Mixed methods analyses have been conducted for the first two (of three) years of the project and have focused on correlating URM and 
non-URM student respondent awareness and use of IBP resources to their engagement in activities related finding and applying to REUs, 
as well as correlating faculty respondent awareness and use of IBP resources to URM participation in their REUs. Findings to date suggest 
that IBP resources positively impacted student survey respondents’ submissions and frequency of applications to REUs. For faculty 
respondents, no differences were found in the number of program participants from underrepresented groups for faculty who used or did 
not use IBP resources. However, since only about 40% of faculty respondents reported interacting with IBP resources, the lack of 
relationship may suggest the need for process improvements of IBP faculty interactions.  
 
Additionally, the use of incentives for students in the year 2 surveys, correlate strongly with higher response rates. 
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36: 	  NSF GP EXTRA: Minorities Striving and Pursuing Higher Degrees of Success in GEO REU (MS PHD’S-GEO REU) 
Professional Development Program (P) 
David Siegfried,	  Frances Carter-Johnson, Vivian Williamson-Whitney, Ashanti Johnson,	  Lois Ricciardi-Institute for Broadening Participation 
 
Since its inception in 2003, the Minorities Striving and Pursuing Higher Degrees of Success (MS PHD’S) in Earth System Science program 
has provided professional development, mentoring and participant community support for 238 students. Of these, 98 have completed 
degrees and are employed in geoscience fields and the remainder are enrolled in geoscience degree programs. Here we describe the 
evaluation design of GP Extra: MS PHD’S GEO-REU (a recently funded extension of MS PHD’S). The goal of the project is to increase the 
number of URM students engaged in geoscience graduate programs or geoscience-related professions. While previous evaluation design 
for this long-running program has had a formative focus, the design for the newest project will examine undergraduate persistence, post-
graduate academic, and/or STEM career decisions outcomes of participants as compared to similar applicants who were not selected as 
participants. The MS PHD’S GEO-REU evaluation is considered innovative in itself for several reasons. First, comprehensive impact 
evaluation is difficult and often more costly than the budgets of small undergraduate research programs can support. The impact 
evaluation aims to demonstrate a low-cost and novel approach to utilizing comparison groups for impact evaluation, which could be 
replicated by other small programs and provide clearer results on program impacts. The target population consists of students who 
previously participated in an REU and applied to participate in MS PHD’S GEO-REU. The program application and selection process allows 
for two distinct comparison groups, those who applied and were accepted compared to those who were not selected to participate in the 
program. The evaluation will focus on one cohort per using propensity score matching (PSM) to select a representative comparison group 
of applicants who were not selected as participants. To assess the outcomes of interest, a mixed method approach will guide examination 
of the relationship among quantitative data with participation in the program, and further correlation with specific program activities, and 
conduct qualitative analysis to examine the similarities and differences among prevailing themes observed in the results of questionnaires 
completed by participants vs. comparable non-participants. 
 
The project will establish the effectiveness and validity of the proposed evaluation design, which may in turn inform other small-scale 
programs to adopt and adapt similar approaches to designing and conducting impact evaluation. If such evaluations can establish the 
effectiveness of specific broadening participation strategies, future evaluation designs and program designs for all STEM programs will 
improve URM participation in STEM careers. 
 
This project is in its first year. Over a period of 3 years, this project will directly engage participants in mentoring, professional 
development, and career exposure activities, while fostering collegial relationships that will provide opportunities, assistance, as well as 
positive reinforcement of academic and professional career goals/decisions into the future. The evaluation design will provide validation 
and refinement of program strategies, and dissemination of results through published articles and at Geoscience and general STEM 
professional conferences, which is hoped to guide a lasting contribution to the STEM Geoscience communities and their broadening 
participation efforts in the future. 
 
 

37:  Choose Development! - A long-term and continuing mentoring program to increase the diversity of undergraduates 
entering research careers in developmental biology (P) 
Ida Chow,	  Karen Bennett, Christine M. Weston, Graciela A. Unguez-Society for Developmental Biology 
 
Built upon a culture of inclusiveness, Choose Development! is a three-year (2013-2016) NSF/IOS-funded program through which the 
Society for Developmental Biology (SDB) aims to increase the number of undergraduate students from underrepresented (UR) groups and 
students with disabilities entering into doctoral programs in fields related to developmental biology. Recent studies have shown that 
despite the interest in science, technology, engineering and mathematics by UR students in their freshman year, a dismal number actually 
graduates with majors in these areas. Data show an attrition that might be due in part to insufficient mentoring, peer support, low personal 
or societal expectations, and an unwelcoming environment; as well as “one-time fixes” have yielded low returns. Choose Development! 
emphasizes professional development and research training under the continuing supervision by research faculty, advanced graduate 
students and postdocs, a multi-level mentoring approach. A total of 15 SDB Fellows were selected and matched to research laboratories of 
active SDB faculty members across the country (http://www.sdbonline.org/choose_development) for three summers (2013-15). The Fellows 
present their previous summer data at the SDB Annual Meetings, and are introduced to the SDB community. Five are in their final years, 
three have been accepted to graduate programs at Stanford, NYU and Lehigh, one is doing a research internship in Germany, one is in the 
Harvard Post-baccalaureate program, one will work as a lab assistant in a research lab, three are preparing for GRE/MCAT and one has 
withdrawn from school. Preliminary data using SURE III Survey advocate our approach to provide several mentors to the Fellows throughout 
the years that cover their multiple intensive summer research experiences. Remarkably, all participating mentors reported a positive impact 
on their lab environment and excitement toward student mentoring in the lab. Supported by grant NSF-IOS 1239422. 
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38:  Trainees’ scientific communication productivity and career intentions: Impact of academic mentoring (P) 
Lee, Hwa Young,	  Cheryl Anderson, Carrie Cameron, Shine Chang-The University of Texas M.D. Anderson Cancer Center 
 
Introduction: Previous mentoring research suggests that academic mentoring improves trainees’ research productivity (1,2), and may result 
in greater intention to stay in an academic research career (3,4). Although scales measuring several types of general academic mentoring 
behaviors have been developed, to our knowledge none have measured how specific mentoring behaviors regarding improvement of 
scientific communication skills affect trainees’ productivity and career intention. Productivity was defined as the number of times a trainee 
was involved in the following behaviors: writing manuscripts and abstracts, delivering presentations, and participating actively in research-
related conversations. This study sought to understand how scientific communication mentoring behaviors, in comparison with career and 
psychosocial mentoring behaviors, impact trainees’ productivity and their intentions to remain in academic research careers. 
 
Methods: Participants included 477 pre- and post-doctoral trainees at academic institutions in the Texas Medical Center. Trainees 
responded to 24 items indicating to what extent the trainees' current mentor engages in the mentoring behaviors on a 5-point scale, 
ranging from 1 (never) to 5 (always). The latent construct of “general mentoring” was designed to measure career support (6 items) and 
psychosocial support (4 items). The latent construct of “mentoring in scientific communication” was designed to measure mentoring 
behaviors that help trainees improve their writing (6 items), rehearsed presenting (4 items), and spontaneous speaking (4 items) skills. 
Productivity was measured by 3 writing items, 2 presenting items, and 3 speaking items. Trainees’ intention to remain in a research career 
was assessed with four 5-point scale items (pursue the next-step position in research, stay in a research career as a principal investigator, 
stay in a research career, but not as a PI, and pursue a research career outside of academia). 
 
Results: Career mentoring was significantly related to productivity in writing and speaking, but psychosocial mentoring was not related to 
any measures of productivity. Mentoring in both speaking and presenting was positively related to all three types of productivity, i.e., 
writing, presenting and speaking. Mentoring in writing, however, was related to only trainees’ writing productivity. With regard to career 
intention, all five types of mentoring behaviors were positively related to trainees’ intention to be a PI and pursue the next-step position in 
research. These were not related to intention to pursue a research career, but not-as-a-PI and to pursue a research career outside of 
academia.  
 
Discussion: Our results indicate that career mentoring and mentoring in scientific communication skills are both important for trainees’ 
productivity. Trainees’ productivity, even writing productivity, improves when mentors engage in the mentoring behaviors that help 
trainees’ presentations or talks. Thus, mentors should consider developing strategies for mentoring their trainees’ everyday spoken 
interactions in science conversations and their presentation skills more effectively. All five types of mentoring behavior appear to be 
important for trainees’ intentions to pursue careers that depend on substantial ability to communicate science. However, if trainees intend 
to pursue a career outside of academia, none of the mentoring behaviors measured are essential. 
 
 

39:	  Enhancing academic and professional scientific success through grantsmanship training (P) 
Raquel Y. Salinas,	  Sherilynn J. Black-Duke University 
 
It is critical that all biomedical PhD students learn to effectively develop and write a research grant proposal. Training in grantsmanship is 
highly requested by PhD students, as the skills obtained through effective grant writing are required for success in academia and a wide 
variety of careers in the biomedical sciences. In addition to improving a student’s persuasive writing skills, the grant writing process can 
also serve as a platform for teaching skills related to experimental design, methodology, and analysis. There is also a strong correlation 
between students who secure their own grant funding and future scientific success. For students who may suffer from low self-efficacy or 
low scientific confidence, obtaining a competitive grant could provide a high level of external validation and lead to increased confidence 
in their abilities. However, navigating the grant application process, gathering the required documentation, and employing the expertise of 
their research mentors can prove to be significant roadblocks to successfully completing the process. In order to address these challenges, 
we designed and implemented an intervention that addresses the logistical and conceptual tasks required to successfully submit a grant 
application. We designed a series of workshops that guide students through step-by-step instructions on the grant application process, 
including topics such as how to develop an idea with their research mentor(s), how to work with a grants management office, and how to 
design an appropriate timeline for completion of the research proposal and supplemental documents. We partnered with an official grant 
writing course to improve student writing skills. We also employed a peer-mentoring methodology to provide student participants with 
examples of successfully submitted proposals and specific advice and tips on how to craft a strong research proposal. Students 
participating in this intervention report feeling more encouraged to complete the grant application process and increased confidence in 
the quality of their proposals. The number of students successfully receiving funding also significantly increased. 
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40: The Stanford Biosciences ADVANCE Summer Institute (P) 
Terrance Mayes, EdD,	  Anthony Ricci, PhD, Tiana Moore-Stanford University 
 
The Stanford Biosciences ADVANCE Summer Institute is an intensive 8-week transition program for PhD students from underrepresented 
and other diverse backgrounds. Through this annual program, developed in 2013, we aim to facilitate the participants’ smooth transition 
into their first year, laying the foundation for a successful and rewarding graduate experience. The ADVANCE Summer Institute provides 
participants (named ADVANCE Fellows) with an early opportunity to begin graduate-level research. They also participate in a journal club 
led by faculty and postdocs, a course in programming, and attend workshops aimed at supporting their successful transition to graduate 
school. Participants also engage in mentoring and social activities hosted by Stanford Biosciences student organizations, as a mechanism 
for fostering a sense of belonging and community. Evaluation data from the first three cohorts of the program revealed that after 
participating in the program students felt better prepared to perform graduate level research; better prepared to plan their academic 
careers; and an increased confidence in their ability to set and achieve short and long-term goals. 
 

 
41:	  Model Programs for Creating and Sustaining Diversity in Science Careers: A Partnership Between Louisiana State 
University and Baton Rouge Community College (P) 
Shannon Watt,	  Gloria Thomas, Laura Younger, Mary Miller, Ashleigh Wright-Louisiana State University 
 
Community colleges play an increasingly critical role in higher education, particularly in STEM. Data from the National Center for Science 
and Engineering Statistics for 2006 and 2007 indicate that 52% and 43%, respectively, of bachelor’s and master’s degree recipients in 
science, engineering, and health fields had attended community college. Notably, American Indian/Alaska Native (71.8%), Hispanic 
(56.1%), Black (54.8%), and Pacific Islander/Multi-racial (53.3%) graduates are more likely than their White (50.1%) or Asian (44.3%) 
counterparts to be community college alumni. Thus, community colleges serve as important access points for students entering post-
secondary education and hold great potential for diversifying STEM disciplines. For biomedical and STEM fields, community colleges 
represent the first step in a training pathway that can culminate in undergraduate and graduate degrees. In addition, early engagement in 
scientific research and active participation of faculty throughout the community college-to-baccalaureate transition is critical to success at 
the undergraduate level. 
 
At Louisiana State University (LSU), the NIH Bridges to the Baccalaureate and the Howard Hughes Medical Institute Professors programs 
are both designed to increase the numbers of biomedical/STEM students who complete an Associate of Science degree at Baton Rouge 
Community College (BRCC), transfer into an LSU 4-year degree program, and successfully complete a bachelor’s degree. The 
undergraduate research, educational, and faculty development models employed in collaboration with BRCC will be presented, and 
preliminary findings in best practices for increasing community college/4-year partnerships will be explored. 
 
 

42: 	  The importance of a cultural connection in underrepresented students’ science pursuit (P) 
Gino Galvez, Ph.D.	  Matthew Jackson, Ph.D., Dustin Thoman, Ph.D.—California State University, Long Beach 
 
Focusing on retention efforts has been recommended as the most effective strategy to build and diversify the science, technology, 
engineering, and mathematics (STEM) workforce (PCAST, 2012). Attrition rates are highest among underrepresented minority (URM) 
undergraduate students (NCES, 2014), who often experience cultural barriers that can curtail the motivation to persist in STEM. Given that 
attrition most often occurs in the first or second year of college, understanding how students’ initial perceptions of science impacts the 
development of their science identity is important to understand and can inform efforts to broaden science participation among URMs 
(Chang, Eagan, Lin & Hurtado, 2013). Freshman URM students were recruited to participate in focus groups interviews (N = 67). Content 
analysis of 11 transcripts indicated differences in motivational characteristics across ethnicities, as well as within ethnicity across first-
generation education status. Specifically, first-generation URM students described interdependent motives (e.g., giving back to community, 
familial financial stability) for pursuing a STEM major and reported additional motivation to increase the status of their family (e.g., 
representing their family, fulfilling parents’ aspirations for a better life). These findings demonstrate the importance of examining ethnicity 
and first-generation status in conjunction to address the disparate reasons why students persist in STEM fields, and suggests interventions 
that could improve retention of URMs in STEM. 
 
 

43: Twenty-five years of influence on undergraduate STEM success and pursuit of graduate training: SURE program at 
Emory University (P) 
Molly Embree and Drew Kohlhorst-Emory University 
 
Over a twenty-five year history of the Summer Undergraduate Research Experience (SURE) program at Emory University in Atlanta, 
Georgia, cohort size has grown from 10 to over 100, and cohort demographics have become more diverse. The SURE program at Emory is 
a 10-week summer research experience for undergraduates combining full-time research, professional development, and research ethics 
training in a living-learning community. We report on the association of interest, preparedness, and pursuit of STEM graduate study in 
Emory SURE alumni from 1990-2015. Using survey and transcript analysis data, and controlling for college-entry STEM aptitude, we ask 
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whether participation in SURE is associated with increased selection and increased success in advanced STEM coursework during senior 
year and increased pursuit of STEM training post-graduation. Following up a 2010-published study of the 1990-2004 cohorts finding 
positive effect of SURE participation on senior year and post-graduation STEM interest and success, we compare the outcomes for the 
more diverse cohorts of Emory SURE 2005-2015. 
 

 
44: 	  Only 1 Hour a Month: Can an extracurricular research forum serve as a high-impact educational practice (HIP) that 
motivates undergraduates to pursue research-intensive careers (P) 
Stephanie Segura,	  Isabel Nicasio, Frederick Ernst, Robert Dearth-University of Texas Rio Grande Valley 
 
High-impact educational practices (HIPs) at colleges and universities positively enhance student learning and development. To date there 
are 10 identified HIPs including service learning, learning communities, capstone courses and undergraduate research. Current research on 
HIPs, especially research, support the value of these programs for underserved students, specifically underrepresented minorities, low-
income and first-generation students. The gains that result from incorporation of these practices can include a wide variety of positive 
academic, social and attitudinal outcomes. The current study explores the impact of incorporating a 1 hour monthly research forum at the 
University of Texas-Rio Grande Valley (UTRGV) a Hispanic serving institution located in southern Texas in an area known as the Rio Grande 
Valley (RGV). The goal was to construct the activity in a way that it could be valued as a HIP. So, the first monthly research forum was 
created for undergraduate students. While common in graduate programs, it is less common at the undergraduate level. It was 
interdisciplinary and pulled students from their disciplinary silos (or scientific colonies) and exposed students to different approaches to 
common goals. It encouraged students to present their research and engage in active discussion with their peers concerning the nature of 
their research. This was a first for all undergraduate students that participated. It also included time to discuss career paths and other non-
academic issues. Uncommon to traditional HIPs it was extracurricular, but like HIPs it increased faculty student interactions. Using student 
feedback and tracking student success, we attempted to determine the effectiveness of an engaged monthly meeting for like-minded 
undergraduates. With the population of the university in mind, the present study argues that incorporating a monthly extracurricular HIP, 
like the undergraduate research forum, will promote deeper approaches to learning in students and, upon completion of their degree, they 
will report larger gains in their own personal development and education. 
 
 
45:  Assessing 10+ Years of Postdoctoral Professional Development Preparation Training of Minority Graduate Students: 
Where are They Now? (P) 
Alberto I. Roca, PhD, -DiverseScholar &Edward Krug, PhD; Medical University of South Carolina 
 
Postdoctoral trainees are the actual talent pool for faculty recruitment particularly in the STEM disciplines at research-intensive institutions. 
Consequently, faculty diversity hinges upon the career outcomes of underrepresented minority postdoctoral scholars. Since its inception in 
the 1870's, the postdoctoral career stage has had little formal structure and educational oversight. Only in the last decade have academic 
institutions begun to examine the training experience for postdocs in general [NAS 2014]. Yet, intervention efforts directed toward the 
much smaller subpopulation of underrepresented minority postdocs have lagged. Since 2003, we have been involved in professional 
development activities to prepare minority graduate students for their postdoctoral training stage. Such efforts have included 90 minute 
career sessions at the annual conferences of the Society for the Advancement of Chicanos & Native Americans in Science (SACNAS) 
[Brooks 2011] as well as 2-3 day workshops organized by the National Postdoctoral Association (Postdoc Preparation Institute) [Arnette 
2004] or the University of California, San Francisco (Postdoc Bootcamp) [Hindery 2009]. Here, we present the lessons learned in the delivery 
of this training. More importantly, we review the career outcomes from past graduate student attendees to assess any effect by the career 
preparation training. We will compare these trainee outcomes to those from a national pool of diverse postdocs collected in the 1,300 
member MinorityPostdoc.org email listserv as well as the DiverseScholar Doctoral Directory CV recruiting database. 
 
 

46:  The Peer-Led-Team-Learning as a Learning Tool for First Year Biology Students (P) 
Ana T. Mendez-Merced, Lillian Arvelo-Márquez, Karlo Malavé-Llamas, Ezequiel De J. Bayuelo-Florez-Universidad del Este, Carolina PR 
 
The low rate of success of science students within the gate-keepers science courses has been singled out as one of America's unconquered 
educational challenge. This trend has also been painfully observed within our mostly underrepresented Hispanic students enrolled in our 
Undergraduate Programs at Universidad del Este, Carolina, Puerto Rico. In order to increase competencies and the understanding of core 
concepts taught within the General Biology courses and student's final grades, we have adopted the Peer-Led Team Learning (PLTL) 
model. The PLTL initiative introduces to the traditional class format an additional 1.5-hour session in which students interact in small groups 
to solve challenging exercises under the guidance of a "Peer Leader" student (PL). The PL is a student who recently passed the course with 
grade of A or B, and has been trained in techniques that facilitate discussion and group management. Each weekly PLTL session focuses on 
activities designed by their professors, in order to address the issues discussed in class. The questions to be answered within the pilot 
project are: (1) Does PLTL model promotes the learning of biology concepts within the course? (2) Does the PLTL model promotes an 
increase in the number of students passing the course? (3) Does the PLTL model contributed to develop critical thinking skills in students?  
 
Our methodology consisted of a quantitative approach with a quasi-experiment design with Pre and Post-test distributed between an 
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experimental and control group. The investigation lengthens for one academic year with two experimental and two control sections within 
each semester. Two experienced professors were in charge of one control and one experimental group each semester. After corroborating 
that our groups distributed normally (Kolmogorov and Shapiro-Wilk) a Pair T-Test was used to compare the Pre and Post-test results. The 
statistical analysis reflects that students in both groups, experimental and control, increased knowledge (p-0.000), however no significant 
quantitative differences (p>0.05) in critical thinking skills exist when comparing the execution between experimental and control groups.  
 
Furthermore, during the second semester the experimental group attained higher final grades and less withdrawals than control groups. 
The PLTL model has been implemented to all diurnal Biology sessions this year. The results of this study provide information to educators 
and academia administrators who want to design targeted academic assistance for students who are struggling in introductory courses. 
 
 

47:  Exploring the Impact of the Meyerhoff Scholars Program at UMBC and Beyond (P) 
Patricia Esparza,	  Mariano R. St. Domingo, Tiffany Beason, TaShara Bailey,	  Kenneth I. Maton-University of Maryland, Baltimore County 
 
Due to the Meyerhoff Scholars Program (MYSP) and its radiating effects on campus, UMBC is now the leading primarily white university in 
the country producing undergraduate African American students who go on to receive doctorates in science and engineering (National 
Science Foundation, 2013). As participation in the Meyerhoff program has grown over the years, there has been a simultaneous increase in 
African-American students majoring and graduating in STEM --evidence of the program’s wider impact on the university. The number of 
African-American undergraduates majoring in science and engineering has increased more than 11.5-fold since 1985 whereas overall 
African-American enrollment increased only 1.9-fold. The average GPA of all African-American S&E graduates has increased from 2.7 in 
1989 to 3.2 in 2014. Although a majority institution, UMBC is attracting and retaining a large proportion of highly qualified minority 
students with STEM interests. Over the past five years, 65% of all first-time freshmen entered UMBC with a “declared major” in STEM. 
Academic performance of entering students remains relatively high with mean SAT scores of 1218 (596/622) (verbal/math) for the freshman 
class of 2013. The average SAT scores for entering minority students (n=250) at UMBC in 2012 was 1179, substantially higher than the 
national average for minorities of 961.  
 
With the increasing reputation of the program with students and parents, the Meyerhoff Scholars Program began accepting students as 
program affiliates -- students who did not attend Summer Bridge and are not supported financially by the program but are academically 
qualified, interested and willing to be part of the Meyerhoff experience. Over the years, there has also been a transformation of faculty 
attitudes such that there are now high expectations for minority students in STEM classrooms. MYSP has also led to the formation and 
success of Meyerhoff-like STEM student support initiatives both at the undergraduate and graduate levels, as well as the development of 
STEM curricula that integrate practices that the Meyerhoff Program values such as collaboration, active learning, leadership, and diversity. 
The initiatives that adapt Meyerhoff-like values include MARC-U Star, Louis Stokes Alliances for Minority Participation, Center for Women in 
Technology, and STEM BUILD at UMBC. Following the lead of MYSP, the Meyerhoff graduate Biomedical Fellows Program was initiated in 
1996, providing academic, financial and social support to under-represented graduate minority students (Summers & Hrabowski, 2006). 
PhD STEM degree receipt for URMs increased from an average of 0.8 per year during the five-year period from 1995-1999 to an average of 
7.2 per year during the most recent 2010-2014 five-year period, a nine-fold increase. For non-URMs there was only a 1.4-fold increase 
during this period, from 32.4 PhDs received each year from 1995-1999 to 45.8 in 2009-2014.  
 
Beyond UMBC, at least 8 universities have implemented multiple Meyerhoff Program components, although few have adopted the 
program in its entirety and mounted systematic evaluation efforts. Among the most utilized components are Academic Year Research, 
Faculty Involvement/Mentoring, Financial Awards, and Academic Advising. Most recently, the Howard Hughes Medical Institute funded an 
initiative to support implementation of the entire program at two research intensive universities, and to conduct systematic 
implementation, process, and summative evaluation. Initial findings are promising; ultimately, this project will begin to answer in a rigorous 
way the following question: Can we move beyond the singular success of the Meyerhoff Program at UMBC to achieve comparable 
outcomes at other universities in our effort to diversify the academic and research workforce? 
 

 

48: Social Psychological Innovations to Broadening Participation within the Academy one Faculty Microclimate at a Time (D) 
Jessi L. Smith,	  Sara Rushing, Chatanika Stoop, Dustin B. Thoman—Montana State University 
 
Interventions and curriculum reforms demand integrative, theory-driven social science research that takes into account the unique 
microclimate of the intervention setting. Using three examples, this presentation showcases the innovative methodologies and analyses 
used to examine the multifaceted ways in which social context can undermine or support efforts to diversify biomedicine and STEM fields 
more broadly. First, is a focus on changing the microclimate of a faculty search committee. Drawing from Self-Determination Theory (Deci & 
Ryan, 2000), which posits the importance of three psychological needs, relatedness, competence, and autonomy, a three-step intervention 
for faculty search committees was designed aimed at increasing the participation of women faculty in STEM. Using a randomized control 
trail design, results show searches in the intervention were 6.3 times more likely to make an offer to a woman candidate, and these women 
were 5.8 times more likely to accept the offer from an intervention search (Smith et al., 2015). Second, is a focus on creating a new 
microclimate setting that would enhance the research capacity of woman faculty in STEM. Again using Self-Determination Theory, a 6-week 
grant writing “bootcamp” curriculum was designed. Analyses compared women in STEM participants’ grant activity one year prior to 
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bootcamp to one year following bootcamp and found a statistically significant increase in the number of external grants submitted, 
proposals led as PI, an increase in the average dollar amount requested, a significant increase in the number of external grants awarded, 
and an increase in the amount of funding dollars awarded (all p’s<.05). Faculty research programs are essential to inspiring their students’ 
passion for scientific discovery and innovation, and the lab setting itself is a microclimate for students working and learning with their fellow 
labmates. Third, is a focus on the research lab setting. Informed by Goal Congruency Theory (Diekman et al., 2010) and emotional 
contagion research, it was predicted that the values and norms within a faculty member’s research lab are “contagious” among the 
students. Longitudinal survey data were collected from 522 research assistants in 42 faculty labs. Using multilevel modeling, results showed 
that over and above the student’s own initial beliefs, the aggregate prosocial purpose beliefs of one’s labmates predicted students’ 
subsequent experiences of interest and their motivation to pursue a future science career (all p’s < .05). Underrepresented students were 
especially sensitive to labmates’ beliefs about the prosocial value of science. Although not an intervention itself, this finding sets the 
groundwork for a future theory-informed intervention that targets the microclimate of a faculty’s research lab as the intervention setting.  
Taken together, results highlight how social psychological science is rapidly changing the way scientists and educators regard intervention 
research; it is not an ad hoc kitchen-sink approach, but a systematic hypothesis driven approach to applying classic and contemporary 
theory, methods and analyses to the unique problem of creating a robust and diverse STEM workforce. 
 
 

50:  Understanding why the Biology Scholars Program works: Cultivating psychosocial stability and integration (S) 
Mica Estrada-University of California San Francisco, Andrew Epigg and John Matsui—UC Berkeley 
 
The Biology Scholars Program (BSP) at UC Berkeley challenges the "by the numbers" popular view (e.g., SATs and high school GPAs as 
good predictors of success) about who can and should do science. Over the past 20 years, of the nearly 2500 BSP graduates, 60% have 
been underrepresented minorities (African American, Hispanic, and American Indian), 70% women, and 80% from low-income backgrounds 
and/or the first in their family to attend college. Across repeated studies, the retention and persistence of BSP students has been shown to 
be on par (if not exceed) rates of those “lower risk” students (Matsui, 2003). But an outstanding question regarding this consistent effect 
remains: Why do these students persist?  
 
The “Gift it Forward” study began in 2014 to collect data from 70 BSP students across the academic year at four time points, to assess the 
growth, decline or maintenance of psychosocial variables associated with persistence in STEM careers. Participants included 77% females, 
with 71% from underrepresented minority (URM) groups, (59% self-identified as Hispanic/Latino/Chicano; 9% African American; 4% Native 
American/Alaskan Native); and 69% being first generation students. 99% of participants reported high interest in pursuing a science career 
at the beginning of the study, which included first year (46%), second year (31%), third year (17%) and forth year undergraduate students 
(3%). Consistent with previous BSP years, student academic indicators were below UC Berkeley student SAT and entering GPA averages. 
Repeated measures analysis show that in spite of students being engaged in many entry-level biology and organic chemistry classes, which 
usually result in high attrition of high-risk students, BSP students persist in maintaining interest in science careers. At the same time their 
sense of efficacy that they can do the science, their identity as a scientist, and their endorsement of scientific community values (all shows 
to be associated with persistence, Estrada et al, 2011) are remaining consistent across a full year. Levels of self-reported stress, well-being, 
and joy in work also remain stable, without a linear decline or incline. Further, their levels are not significantly different from other “non 
high-risk” students currently enrolled in their entry-level science courses who have high intentions to remain in science. However, they are 
significantly higher in science efficacy, identity and values than students who have low intention to pursue a science career in those classes. 
These results suggest that the BSP program is providing programmatic effects that result in students remaining integrated into the science 
community in spite of academic challenges experienced throughout the academic year. 
 
 
51:  Academic Success & Retention Through Institutional Research Immersion (S) 
Patrick J Killion-University of Maryland 
 
The University of Maryland (UMD) initiated a major new program in 2014-15 to provide authentic faculty-led research experiences, 
mentorship and accelerated opportunity for first-year freshmen from a wide range of academic backgrounds. The UMD First-Year 
Innovation & Research Experience (FIRE) provides first-year students authentic research experience, broad mentorship and institutional 
connections that impact academic success, personal resilience and professional development. Adapting the proven Freshman Research 
Initiative (FRI) developed at the University of Texas at Austin (UT), UMD is extending the UT FRI model to include a broad spectrum of 
academic disciplines to provide inquiry-based experiences and broad personal and academic mentorship for first-year students through 
participation in faculty-led innovation and research streams. The FIRE mission includes focused attention on undeclared, non-honors and 
transfer student populations in order to reduce academic achievement gaps, expose students to less traditionally considered academic 
units and accelerate student integration into departments. The program contributes to institutional recruitment and retention goals through 
increased student satisfaction, confidence and capacity. 
 
FIRE was launched in 2014 as a novel first-year innovation and research program that offers a broad demographic range of students 
involvement in the institutional missions of innovation and research, a supportive peer community and an more academically immersive 
first-year experience. FIRE includes a diverse first-year student population, expands formalized assessment, provides staff professional 
development, facilitates multidisciplinary research collaboration, and drives integration with extramural research institutes while promoting 
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sustainable institutional replication. FIRE served more than 200 first-year students in 2014/15, more than 400 in 2015/16 and is targeting 
the recruitment of more than 500 students in 2016/17. 
 
Each FIRE cohort is defined by students who matriculate through the FIRE program with the comparison cohort being a demographically 
matched equal number of students controlling for program interest, academic capacity, gender, ethnicity, risk-factor representation and 
socioeconomic status. Primary assessment focuses on metrics for both FIRE and control cohorts. We evaluate impact through the analysis 
of retention, persistence and academic success. Secondary assessment addresses two programmatic objectives: growth in student 
capacities and change of student perspectives. Students who participate in the FIRE program develop critical thinking, research-skills and 
scientific literacy and learn to work collaboratively in interdisciplinary settings, develop ownership and positive attitude towards the degree 
processes and awareness of the research enterprise of the institution. Tertiary assessment will be performed in partnership with the 
University Career Center. Each year the UMD Career Center surveys graduation candidates across a number of issues including post-
graduation plans, education and employment information, experiences at UMD including research, study-abroad and internship 
participation and development of professional skill sets. We will utilize this information in order to compare demographically matched FIRE 
and comparison cohorts to determine the extent to which programmatic intervention had intended outcomes in these areas. 
 
 

54: Can teaching tools help increase retention in STEM fields? (P) 
Steven A. Fleming and A. Baris Gunersel-Temple University 
 
Teaching tools developed for organic chemistry have improved student performance on particular topics. We will discuss the assessment of 
the teaching tools and the reasons for the observed improvement. It appears that there may be an opportunity to target the teaching tools 
at students who enter the STEM courses with less exposure to important topics, particularly those topics dealing with three-dimensional 
analysis. It is our hope that we can have an impact on retention of under-represented minority students using our organic chemistry 
teaching tools. Our measured improvement in learning and other efforts directed at improved STEM learning and teaching at Temple 
University will be addressed. 
 
 

55:  Identifying Critical Factors for Success and Measuring its Impact in Engineering Education Using Latent Variable 
Modeling Based on a Quality Management Approach (P) 
Imelda Olague-Caballero,	  Delia Valles, Ivan Rodriguez,Loui Reyes -New Mexico State University 
 
Complicated job market forces encouraged universities to implement quality improvement techniques to enhance their educational 
services in order to produce more competitive graduates. As main consumers of education, students should be allowed to evaluate the 
quality of the educational service they receive. The quality of the educational experience of industrial engineering students is function of 
several factors that help students to succeed as professionals. This research will explore the relationship between the quality of engineering 
students’ educational experience and salient educational components, identified as Critical Factors for Success (CFS). It is hypothesized 
that this factors are required to produce highly competitive engineering graduates. To better understand this relationship, a conceptual 
model using specific CFSs will be created to explain students’ perception on the quality of their learning experience. This approach 
emphasized the fact that education is a pure service and that students are the main stakeholders of this service. The proposed model will 
be grounded through a quantitative research approach using the partial least squares approach to structural equation modeling (PLS-SEM). 
To test the model, data will be collected by means of a structured survey/questionnaire to assess the significance of latent variables or 
constructs by means of analyzing the collected data through the PLS (Partial Least Squares) technique. The salient critical factors influencing 
the student’s success in engineering considered in this research are students’ satisfaction, experiential learning, self-efficacy beliefs, and 
global/cultural competencies. The literature extensively reported that this constructs (latent variables) are extremely valuable factors in 
improving the student readiness to enter the highly competitive job market. It is expected that the results will provide support to explain 
the importance of implementing CFS to improve the quality of industrial engineering education. Using a quantitative approach to measure 
latent variables or constructs represent a valuable asset in hypothesis-based research. The data gathered will be used to create a Structural 
Equation Model (SEM). SEM is a comprehensive statistical approach for testing hypothesis about relations between observed and latent 
variables. It combines features of factor analysis and multiple regressions for studying both the measurement and the structural properties 
of the theoretical model. SEM is widely used in Social Sciences, Operations and Manufacturing Management (OM) research to empirically 
define and validate constructs, and study causal relationships among them. 
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56: Facilitation Style and ‘Safe Space’ Development during a Coaching Intervention for Biomedical PhD Students: The 
Academy for Future Science Faculty (D) 
Veronica Y. Womack, Ph.D., Simon N. Williams, Ph.D., Bhoomi K. Thakore, Ph.D., Letitia A. Onyango, M.S.,Richard McGee, Ph.D 
Northwestern University 
 
Steele, C. (2011). Whistling Vivaldi: And other clues to how stereotypes affect us (issues of our time). WW Norton & Company. 
In an effort to promote academic persistence among underrepresented minorities (URM), academic institutions are encouraged to create 
activities that facilitate intergroup dialogue (Steele, 2009) and the development of ‘safe spaces’. Environments that validate one's 
experiential reality can increase 'sense of belonging', thereby promoting inclusion (Sue, 2010). However, the development of such spaces 
can be hampered by concerns that one’s opinions will be 1) ignored or marginalized or 2) held against them or cause negative views. Four 
years ago, we developed a coaching group model to supplement traditional research mentoring (Thakore et al, 2014). Each coaching 
group was assigned randomly to achieve an equal number of men, women, URMs, and non-URM students and was led by a senior faculty 
coach in the biomedical sciences. The students and coaches were not affiliated with the same academic institutions. The groups met in-
person once a year for 3 years and virtually between in-person meetings. Given this unique composition of the coaching groups, the 
objective of this study is to qualitatively determine the coach facilitation styles associated with ‘safe space’ indicators during a ‘difficult 
conversation’ on race in science. 
 
During the second of the 3 yearly meetings, an African American male social scientist with expertise in critical race theory provided a 
session on the systemic (i.e. institutional racism) and interpersonal (i.e. stereotypical expectations) factors that impact the experiences of 
Black and Hispanic students. Following this session, each coaching group was instructed to discuss it or diversity in science. The transcripts 
of this discussion and coach interviews are the focus of the current analysis. 
 
The lead researcher on this project read the coach interviews and group discussion transcripts to determine the coach facilitation and safe 
space factors. The coach facilitation indicators extracted for each coach are: 'approach to building group relationships', 'type of virtual 
group engagement', and 'group facilitation strategies during discussion'. The 'safe space' indicators of the group discussion include: 'coach 
generated multi-racial discussion on racial diversity or race-related experiences', 'student-shared anecdotes', and 'student engaged in 
discussion with another student'. The occurrence of these indicators was tallied for each coaching group. Data was assessed to detect 
patterns between coach facilitation and safe space. 
 
The coaches’ 'approach to building group relationships' and 'virtual group engagement' were not associated with the 'safe space' 
indicators. However, the 2 coaches who did not generate a multi-racial discussion on racial diversity had the only discussions in which a 
URM student did not share a race-related anecdote. These coaches talked about their personal experiences with “otherness” before 
soliciting the experiences of the students. The 5 coaching groups that had student-to-student dialogue that was race-related each had a 
coach that built off of the students’ responses by sharing an example or statement that reinforced and acknowledged a student’s position. 
 
This study found that the coaches' comfort with generating a student-focused discussion on race during the 'difficult conversation' was a 
better predictor of ‘safe space’ development than the coaches’ strategies to build group relationships or their mode of group 
communication prior to the discussion. Supported by DP4 GM96807 and R01 GM107701. 
 
 
57: A Student Centered Entrepreneurial Research Development Program: A Report from the Inaugural Summer (D) 
Avis D. Jackson, PhD.	  Payam Sheikhattari, Farin Karmangar, R. Trent Haines ,Christine F. Hohmann -Morgan State University 
 
Research engagement during their undergraduate careers, is one of the strongest indicators of retention and persistence in STEM majors, 
particularly for under-represented minority (URM) students (Pender, et al., 2010). Research programs for undergraduate students have been 
found to enhance self-efficacy, science self-identity, and pursuit/completion of advanced graduate degrees for minority students. 
Student researchers have traditionally been instructed using the master/apprentice pedagogic hierarchal model. The master imparts 
knowledge and skills to a less informed passive learner endeavoring to acquire the master’s knowledge, skills, and perspectives (Harrison & 
Grant, 2015). This model highlights a one–to–one supervisor to learner interaction while insuring learners are acclimated to procedures. At 
the undergraduate level, this can be limited and exceed resources. Further, undergraduates surrender their creativity and innovative ideas 
by working on their mentors’ research. 
 
ASCEND, the BUILD (RL5GM118972) Program at Morgan State University (MSU), was designed to translate the key attributes of an 
entrepreneur to an undergraduate research-training model. These include an achievement orientation and an internal locus of control 
(Brockhaus & Horwitz, 1986), along with an expectation of greater success, a degree of freedom and personal responsibility, a willingness 
to learn information and skills in-process, and to creatively solve and simplify problems including access to resources (Bonnet, et al., 2011). 
The ASCEND training model commences with an eight week Summer Research Institute (SRI), designed to train the students to think like a 
scientist and to understand what constitutes Health Research. Using active learning techniques, a diverse disciplinary team of instructors 
encouraged and supported the students to discover solutions and creatively problem solve while operating in interdisciplinary groups. 
Learning objectives supported the students to understand the research process and methodology, enabling them to design and develop 
small group projects. Students met potential mentors through mini-symposia, visits to labs, and conversing with faculty and graduate 
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students. At the programs’ peak, the students adopted groups around shared research topics. Each group formulated specific research 
questions, culminating into mini-grant proposals, presented to an audience of faculty from MSU and partner graduate/research institutions 
(JHU, UMB, and NIH). Faculty rated projects for scientific significance, innovation, and approach, with eight high-ranking projects selected 
for further development. 
 
The first cohort of 29 students, predominately female and rising sophomores, enjoyed 100% retention; and included 15 biology and 7 
socio-behavioral majors amongst others. A majority were Pell grant recipients. Formative assessment was conducted to determine concept 
acquisition and to inform dynamic re-design of instructional activities. A rubric-based analysis of student performance on assignments for 
their alignment with learning objectives is being conducted to enable directed improvements to the curriculum. Results of pre-post 
measures of self-efficacy and science identity revealed both, were high at entry and higher at the end of the program. For example, 
“belongingness” (Pre-M=3.06, SD=0.76; Post-M=3.34, SD=0.59), and “attitude to research” (Pre-M=2.72, SD=0.37; Post-M=2.95, 
SD=0.42), increased significantly with medium effect size (≥50 for both). 
 
 

58:  “Score Talk” and its Impact: A Conversation Analytic Investigation of Reviewer Interaction during NIH Study Section 
Meetings (S) 
Joshua Raclaw,	  Elizabeth L. Pier, Cecilia E. Ford-University of Wisconsin-Madison 
 
Background: The ability to secure independent research funding is a crucial component of career advancement in academic science. 
Research exploring funding outcomes in peer review for the National Institutes of Health (NIH), the “gold standard” for major research 
funding programs, has identified numerous areas for potential bias in the review process, finding disparities in funding correlated with 
applicant gender (Ley & Hamilton, 2008; Polhaus et al., 2011), applicant race and ethnicity (Ginther et al., 2011, 2012), and the 
application’s focus on clinical versus laboratory research (Kotchen et al., 2004, 2006). Recent research aimed at opening up the “black box” 
of peer review has shown that the language used in written application critiques for NIH grants is a potential indicator for reviewer bias 
(Kaatz et al., 2015). Extending this focus on language as a site for the potential introduction of bias in peer review, we investigate linguistic 
and interactional processes in review panel meetings (or “study sections”) of NIH reviewers. 
 
Method: The research team organized four “constructed” study sections of experienced NIH reviewers evaluating proposals that were 
previously reviewed between 2012 and 2015 by study sections within NIH’s National Cancer Institute. Our goal was to emulate the norms 
and practices of NIH in all aspects of study design, and methodological decisions were informed by consultation with staff from NIH’s 
Center for Scientific Review and a retired NIH scientific review officer who assisted the research team in recruiting grants, reviewers, and 
chairpersons. These constructed study sections were video recorded from start to finish and reviewer dialogue transcribed by the research 
team. Using a grounded theory approach to the data and employing the methods of Conversation Analysis (Atkinson & Heritage, 1984)—
an empirical approach to examining the structures of communicative social interaction—we identified linguistic and interactional structures 
that lead to changes in reviewer scores, and thus serve as a potential site for the introduction of bias during the peer review process. 
 
Results: We identified a communicative genre that we identify as score talk, in which reviewers halt discussion of the grant currently under 
review and move into talk about grant scoring criteria. Although NIH provides reviewers with a general rubric for how to score applications 
(employing a reverse nine-point scale in which 1 corresponds to “Outstanding” and 9 corresponds to “Poor”), an analysis of the transcripts 
from these meetings shows that there is often inter-reviewer disagreement about the meaning of a score. During score talk, reviewers thus 
frequently engage in real-time score calibration. Such calibration often entails the use of joking, laughter, and teasing from members of the 
group; in such cases, reviewers who are the target of these processes may respond by immediately and publicly changing their score. 
Score talk thus provides an opportunity for one or more participants to alter the final scores that another reviewer has previously assigned 
to a grant, which may in turn influence group-wide shifts in final score assignments for the grant under discussion.  
 
Conclusion: This exploratory study suggests that score talk provides reviewers with a key opportunity to influence the scoring practices of 
other reviewers, and may provide a site for the introduction of reviewer bias into the review process. 
 
 
59: Early-career fellowships for networking and research initiation improve research capacity and undergraduate research at 
predominately undergraduate institutions (P) 
Kelly Diggs-Andrews, PhD,	  Amy Chang-American Society for Microbiology 
 
Early-career STEM faculty at undergraduate-serving institutions face unique challenges to establishing successful research programs, 
including limited lab resources, infrastructure, funding, networks, and collaborators. Strategic research partnerships, especially those with 
research-intensive institutions, can overcome some barriers and provide a beneficial solution to advance undergraduate research programs. 
Unfortunately, due to the lack of resources, many undergraduate educators feel ill-equipped to initiate these research partnerships 
effectively and, therefore, require additional support and preparation to engage in these relationships. This report describes the ASM-LINK 
Undergraduate Faculty Research Initiative (UFRI) Fellowship, a professional development resource that trains new STEM faculty to initiate 
and sustain successful research partnerships. By providing funded travel opportunities to national research conferences, coupled with 
structured networking and mentoring support, junior faculty are primed to initiate meaningful research connections within the scientific 
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community. Preliminary results from our inaugural cohort demonstrate increased confidence in engaging research experts about 
collaborations. On average, fellows established six meaningful connections with new researchers as a result of the fellowship. Additionally, 
the fellows report that the experience provided new ideas about undergraduate research projects and new approaches to integrate 
authentic research questions into their courses. Overall, the UFRI fellowship represents a model to increase access, resources, and networks 
for junior faculty. Through participation, fellows build the capacity to expand the undergraduate research opportunities at their home 
institutions. 
 
 
61:  Increasing International Experiences of Underrepresented Students via NSF’s LS-AMP Program (P) 
Tasha Inniss-National Science Foundation & Spelman College 
 
The National Science Foundation’s Louis Stokes Alliances for Minority Participation (LS-AMP) program seeks to increase the quantity and 
quality of underrepresented students who earn bachelor’s degrees in the sciences and engineering. In response to the need for students to 
gain a global perspective, established (senior) alliances are required to include an international research component. Inniss will describe 
examples of how this component has been implemented at several Alliances. 
 
 
62:The Frequent Flyer Junior Scientist: Learning to Navigate Science and Culture Abroad (S) 
Michele K. Nishiguchi-New Mexico State University 
 
How can international field-based research provide opportunities for students from underrepresented groups engaged in basic research at 
their home institutions? Such out of lab experiences enhance students’ skills in observation and critical thinking and allows them to explore 
a broader approach to how scientific knowledge is applied and collected in the field. Experiences abroad also expose students to diverse 
cultures with scientific approaches based on cultural/societal foundations that differ from their own. 
 
 

63:  Science Abroad: The Tuskegee University Experience (S) 
Thierno Thiam-Tuskegee University 
 
Drawing from Tuskegee University’s participation in ACE's Creating Global Citizens Project, Thiam’s analysis will focus on factors that 
strengthen and impede study abroad participation from science and engineering students at Tuskegee University. Thiam’s analysis will be 
grounded in the historical trajectory of an institution that sent four scientists to Togo back in 1900 as well as in our 2012 audit of all 
international activities on Campus, cross-sectional survey data, and focus group. 
 
 

64:  Educating the Globally Competent Engineer (P) 
Cheryl Matherly-University of Tulsa 
 
Matherly’ special area of interest is with the internationalization of science and engineering education, specifically as related to workforce 
development. She will speak about a multi-disciplinary, multi-institution Delphi method investigation of the definition of the “globally 
competent engineer” and its implications for education of U.S. engineering students. 
 
 

65:  Patterns of Feedback on the Bridge to Independence: A Qualitative Thematic Analysis of NIH Mentored Career 
Development Award Application Critiques (S) 
Anna Kaatz, PhD, MPH,	  Amarette Filut, Molly Carnes, MD, MS-University of Wisconsin-Madison 
 
Background: NIH Mentored Career Development (K) Awards bridge investigators from mentored to independent research. A smaller 
proportion of women than men succeed in this transition (1-3). The aim of this qualitative study was to analyze reviewers’ narrative critiques 
of K award applications and explore thematic content of feedback provided to male and female applicants. 
 
Method: We collected 88 critiques, 34 from 9 unfunded and 54 from 18 funded applications, from 70% (n = 26) of investigators at the 
University of Wisconsin-Madison with K awards funded between 2005 and 2009 on the first submission or after revision. We qualitatively 
analyzed text in the 5 critique sections: candidate, career development plan, research plan, mentors, and environment and institutional 
commitment. We explored thematic content within these sections for male and female applicants and for applicants who had received a 
subsequent independent research award by 2014. 
 
Results: Themes revealed consistent areas of criticism for unfunded applications and praise for funded applications. 
Subtle variations in thematic content appeared for male and female applicants: For male applicants criticism was often followed by advice 
but for female applicants it was followed by questions about ability; praise recurrently characterized male but not female applicants’ 
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research as highly significant with optimism for future independence. Female K awardees that obtained subsequent independent awards 
stood out as having track records described as ‘‘outstanding.’’ 
 
Conclusion: This exploratory study suggests that K award reviewer feedback, particularly for female applicants, should be investigated as a 
potential contributor to research persistence and success in crossing the bridge to independence (4-5). 
 
 
66:How Undergraduate Research Experiences Drive Changes in Career Ambitions for Underrepresented Students in STEM 
Disciplines (P) 
Anthony Carpi,	  Darcy Ronan-John Jay College, The City University of New York 
 
Previous studies of undergraduate research experiences (UREs) have cited participation as critical for students’ career development (Barlow 
& Villarejo, 2004; Harsh, Maltese, & Tai, 2012; Lopatto, 2007; Maton, Hrabowski & Schmitt, 2000). For those at Research-I and majority 
institutions, these experiences often refine or prepare participants for well-established career intentions. However, students at Minority- 
and Hispanic-Serving Institutions (MSIs/HSIs) differ in that they have more limited exposure to career options, and the impact of UREs on 
career intentions is not well understood. We examined the impact of a robust URE at a large HSI on career intentions using the lens of 
Social Cognitive Career Theory. 
 
Social Cognitive Career Theory (SCCT) is a theoretical framework from the discipline of career counseling that illuminates how learning 
experiences like UREs can impact career ambitions (Lent, Brown & Hackett, 1994, 2000; Brown & Lent, 1996). This model has previously 
been applied to study student interest and pursuit of STEM fields (e.g. Chakraverty & Tai, 2013; Soldner, Rowan-Kenyon & Inkelas, 2012). 
In the SCCT model, an individual’s thinking about their interests, abilities, and values relative to various careers is influenced by their 
background, experiences and the feedback they receive.  
 
We developed and administered an open-ended questionnaire for both current students and alumni of the program. The questionnaire 
asked students about their career ambitions upon entry to the College, any shifts in ambitions, and to what they attributed those shifts. 
These items reflect the language and content of relevant portions of the previously validated Undergraduate Research Student Self-
Assessment (URSSA) (Hunter, Weston, Larsen & Thiry, 2009). The survey was distributed through email and solicited 47 online respondents, 
including 77% of eligible current student respondents. Survey participants included 30 women and 17 men, across ten cohorts of program 
graduates. Nearly 75% of survey participants are from under-represented groups in the sciences, including 43% African American and 
Hispanic/Latin American students, in-line with program data.  
 
Of the 47 students and alumni who participated in our survey, only eight cited a pre-existing interest in graduate school at the time they 
began their undergraduate studies. Of those with no previous graduate school intentions, 28 students (72%) developed an interest in 
pursuing graduate school during the course of their undergraduate experience. More broadly, 35 students cited a change from their initial 
career plans at the onset of their college experience. Most students ascribed this shift in their ambitions to their experience with the PRISM 
URE program, with 41 students (87%) rating participation in PRISM as “influencing” or “strongly influencing” their career plans.  
Students from underrepresented groups may not initially see themselves as scientists or have been exposed to careers in the sciences. As is 
indicated by our preliminary data, exposure to research careers and pathways through UREs is especially impactful at MSIs. We propose 
that UREs serve as a powerful equalizer for minority representation in science, especially when situated at MSIs, where institutional 
characteristics drive diverse participation. 
 
  

67:  Guided Online Group Discussions to Retain Students in Computing Majors (D) 
Anu A. Gokhale,	  Kenton F. Machina-Illinois State University 
 
Computing jobs are among the fastest-growing and highest-paying, yet few women and minorities are benefiting from these occupations 
(U.S. Dept. of Labor, 2010). Increasing participation of diverse populations in computing is important for promoting equity; additionally, 
diversity improves problem-solving, productivity, and innovation in technology design (Ashcraft & Blithe, 2010). The lack of diversity in 
computing-related fields is a matter of concern because we are missing out on the valuable perspectives that a significant proportion of the 
population might bring to designing the technology of the future. Research suggests that the perceptions of students, educators, and 
other stakeholders play a large role in discouraging women and minorities from pursuing computing-related majors and participating in 
technical occupations. 
 
This study investigates the effectiveness of guided online group discussions to generate more positive attitudes of students toward the 
subject-matter in a beginning programming course. The objective is to utilize social media to foster informal learning communities 
surrounding the course topics with the goal of enhancing student learning of the course material and increasing student engagement, 
especially that of women and minority students. Several authors have argued that the digital culture in which the Net Generation has grown 
up has influenced their preferences in a number of key areas related to education. For example, these students are said to prefer receiving 
information quickly; to be adept at processing information rapidly; to prefer multi-tasking and non-linear access to information; have a low 
tolerance for lectures; to prefer active rather than passive learning; and finally, to rely heavily on communications technologies to access 
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information in addition to carrying out social and professional interactions (Clark, 2012). 
 
The study uses a nonequivalent pretest posttest control group design. The Attitude toward Information Technology scale developed by 
Gokhale, Brauchle and Machina (2013) is used. The project strategies have proved highly effective in transforming students’ attitudes 
toward computing and motivating them to consider computing-related majors. Freshmen enrolled in beginning computing courses in 
college generally become less interested in gaining knowledge about computing and less convinced that these fields are appropriate for 
populations other than white males. However, when students are involved in online learning communities they maintained more positive 
attitudes toward the fields and also maintained a strong belief that these fields are appropriate for women and minorities.  
 
Findings show that these methods do not alienate the majority white males while proving effective in retaining women and minority 
students. The women and minority junior/senior computing majors engaged as facilitators of learning communities serve as role models 
and mentors for first- and second-year students who have the potential to succeed in a computing major. The facilitators themselves gain 
valuable leadership skills and a sense of responsibility, pride and accomplishment for being involved in a worthy project. 
 
 
69:  Do Lessons from Model Institutions of Excellence Work Elsewhere? An Assessment of Impact of A Comprehensive Support on Success 
in Two Gateway Biology Courses at Elizabeth City State University (P) 
Eyualem Abebe-Elizabeth City State University 
 
The Department of Biology, Elizabeth City State University (an HBCU), has the second largest student enrollment of all university 
departments with close to a total of 300 students. However, in the past ten years the program has been seriously challenged by a 40-50% 
student failure rate in the two introductory gateway Biology courses.  Consequently, in 2012 we introduced a comprehensive student 
support program, with the goal of increasing the success of African-American students in the two introductory gateway Biology courses.  
Our program supports a total 25 students in three cohorts and applies the four lessons from model institutions of excellence that were 
reported to enhance the success of students from underrepresented groups: 1) A precollege initiative in the form of four and half week 
summer bridge program, 2) An academic year mentorship, counseling and student support using peer-, graduate student and faculty 
support, 3) Assistance in securing undergraduate research experience through close partnership with other ongoing federally funded 
projects, and 4) A targeted graduate school and science career preparation. The limited data based on two cohorts of students shows that 
the program (Application of Lessons from Model Institutions of Excellence - ALEMIE) enhances retention within the department and 
increases the success rate of involved students significantly. Here we report a statistically significant higher Biology course grade and 
overall GPA of ALEMIE participants over the control Biology Majors group.  

 

 
70: THINKBIGDIVERSITY: A Hacking Intervention for Graduate Student Retention (D) 
Renetta G. Tull,	  Shawnisha Hester, Amanda Lo, Yarazeth Medina-University of Maryland Baltimore County (UMBC) 
 
Mentoring seminars for graduate students in university settings often employ lecture or panel formats to share information. PROMISE: 
Maryland’s AGEP used a crowdsourcing method to mentor underrepresented graduate students in STEM by developing an intervention 
that included diverse faculty mentoring, peer mentoring, and self-efficacy. Titled “#ThinkBigDiversity,” the PROMISE AGEP wrapped a 
mentoring workshop in a technology hacking, design-thinking package, borrowing elements from hackathons of computer science. 
PROMISE used a local hotel as a third space to bring together groups of inter-generational teams to “tweet” solutions for graduate student 
retention using Twitter, a web 2.0 social networking tool. The groups included 1) new/incoming students with no graduate school 
experience who were about to matriculate within one week, 2) continuing graduate students ranging from one year of graduate study to 
Ph.D. candidates, and 3) Postdocs and alumni. Each group had guiding mentors ranging from faculty and administrators, to independent 
STEM professional development consultants. Team participants were parsed according to the three groupings above, but graduate student 
groups also included team members from various university and corporate senior-level administrative ranks (e.g., University System 
Chancellor’s Office, VP, dean, faculty). The Twitter hashtag #ThinkBigDiversity generated 913 tweets between July 1, 2015 and Nov. 1, 
2015, encompassing publicity prior to the 1-day event, responses that were tweeted during the event, and STEM diversity-based 
comments that continued after the event. This presentation will focus on the 66 posts or “tweets” contributed by Group 1 with the 
incoming students. The tweets were analyzed using qualitative content analysis to make inferences from text. A coding schema was 
developed, categories were independently defined and grouped, and inter-rater reliability was ensured. The 66 tweets fell into three 
categories: time management, isolation and family expectations, and obligations to the community. Themed solutions included mindful 
engagement in face-to-face activities, developing accountability systems, and joining organizations with diverse members and similar 
interests. This #ThinkBigDiversity event fostered openness and created a counter-space that facilitated candor and offered professional and 
peer responses that were attentive to addressing needs. In addition, this exercise provided a re-assessment to see if new/incoming 
students for Fall 2015 had needs that differed from students from the past. Results showed that their concerns were similar, and PROMISE 
has interventions in place to address the needs. PROMISE holistic and academic professional development seminars (e.g., When Faculty 
Say X; Addressing Feelings of Stress, Dissertation House, Career-Life Balance) reduce isolation, and foster opportunities for students to ask 
candid questions, receive individual mentoring, and develop accountability. This presentation will discuss ways that #ThinkBigDiversity 
utilized the “membership” and “influence” constructs of McMillan and Chavis’ (1986) Psychological Sense of Community theory to engage 
students in self-efficacy, and mitigated microaggressions by including diverse Mentors-in-Residence who model STEM identity. Further 



	   50	  

discussion will include ways that the hacking activity simultaneously crowd sourced mentoring and developed community among new 
STEM graduate students. 
 
 
71:  The master’s degree as a path to the PhD: Are master’s degree programs a good investment? (D) 
Frank Bayliss, Carlos Gutierrez, Kenneth Rath, Alan Peterfreund-San Francisco State University 
 
Since 1992, when San Francisco State University (SFSU) and California State University Los Angeles (CSULA) started receiving funds from 
NIH to support master’s students in its Training and Workforce Development programs with the goal of preparing them for PhDs in the 
biomedical and behavioral sciences, over 400 students have received master’s level funding for at least a year. Of these, over 300 have 
gone on to enter PhD programs and over 200 have successfully completed PhDs while another 75 are currently in pursuit of PhDs. 
Approximately 90% of these students complete the PhD degree. These are substantial numbers and compare favorably to the national 
STEM PhD completion rate of 55%. 
 
Were these students already so strong that one would have expected them to succeed regardless, or is there something about the support 
they received during the master’s program at SFSU and CSULA that led to their success? In this paper, we will examine the data regarding 
the students’ backgrounds and academic history, data that suggest that most of these students come from situations that would have put 
them at disadvantages compared to most who receive PhDs in the sciences: no history of parental college, low socioeconomic status, and 
sometimes less than stellar undergraduate performance. We will also examine the intervention of the master’s program at SFSU and CSULA 
and the environment it creates, with its mentorship structure, research opportunities, and connections to UC San Francisco and UC Los 
Angeles. 
 
We believe that the success of these programs challenges the traditional model of PhD attainment, in which students either enter PhD 
programs directly out of their undergraduate studies or should be assumed unlikely to be capable of succeeding at a PhD. We believe in 
turn that this has important consequences for NIH and other funding agencies that wish to increase the representation of students from 
underrepresented backgrounds in doctoral-level careers, particularly as many of these students would not traditionally be seen as ready for 
a doctoral program immediately upon graduation from their undergraduate institution. 
 
 

72:  Exploring Hispanic Students’ Motivation: Preparing the Next Generation of Healthcare Professionals (P) 
Kendy Oláguez, MA, Renee M. Sednew, MPH, Alan Schwartz, PhD, Jorge A. Girotti, PhD—Hispanic Center of Excellence, University of 
Illinois at Chicago College of Medicine 
 
Diversity in health care professionals and higher education environments has been linked to improved health and learning outcomes. While 
Latinos are the largest minority in the United States at 17.4%, they still have the lowest rate of bachelor’s degree attainment for adults ages 
25 and over. Further, only 6% of graduates from health professional programs are Hispanic. In terms of health, Latinos suffer 
disproportionately from leading chronic diseases and causes of mortality, including diabetes and stroke. With the growing need to take 
care of Latino patients, it is imperative to develop interventions that increase opportunity for Latinos to pursue health science careers.  
Many interventions aim to increase access to science careers by focusing primarily on the academic component, seeking to enrich 
academic opportunities in and out of school. Phelan, Davison, and Yu’s “multiple worlds” framework posits that students act simultaneously 
in at least three worlds characterized by their academics, family, and peers. As part of University of Illinois at Chicago’s College of 
Medicine, The Hispanic Center of Excellence (HCOE) has developed three initiatives, Medicina Academy Apprentice Program, Latino 
Health Science Enrichment Program, and Academic de Padres Leadership Institute which address aspects of the three worlds. From 2011 – 
2015, HCOE conducted a multi-site, longitudinal mixed-method study to evaluate the impact of participating in HCOE programming, and 
to examine attitudes and behaviors related to pursuing science and science careers, with a specific focus on health science careers among 
high school students. Additionally, this study aimed to assess whether Phelan et al.’s model provides the ability to describe and predict 
educational trajectories leading to the ability to pursue science careers. The study population included high school students and parents 
from five Chicago high schools. Comparisons were made between Hispanic and non-Hispanic students, as well as between participants 
enrolled in an HCOE initiative and those not enrolled. During the course of this four year study, a total of 3,436 students participated in 
surveys with 84% Hispanic and 5% enrolled in HCOE initiatives. Analysis showed that relative to other ethnic groups, Hispanic students 
reported less anxiety toward science, greater self-confidence, and greater desire to pursue science. These effects were statistically 
significant.   
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74:  HBCU Models of STEM Scholar Cultivation (S) 
Anita M. Wells, PhD, Amber B. Hodges, Ph.D., Dawn McNair, PhD, Clytrice Watson, Ph.D. Morgan State University 
 
According to federal reports, 24% of science and engineering doctorate recipients earn their bachelor’s degrees from historically black 
colleges and universities (HBCUs) (National Science Foundation, 2013). This is notable as HBCUs traditionally serve a disproportionate 
number of students underprepared for college. Large percentages of incoming students place into remedial or developmental courses that 
usually are not counted towards the credits required for graduation. This is particularly problematic for science, technology, engineering 
and math (STEM) majors because Calculus I or an equivalent math requirement usually serves as a gateway course, which students must 
successfully pass before they can matriculate through the remainder of their curriculum. Additionally, HBCUs traditionally account for a very 
small percentage of grant recipients from federal agencies. Therefore, many HBCUs lack resources more common at traditionally white 
institutions to develop their students with funded graduate school readiness and/or training programs. Despite these obstacles, HBCUs still 
produce more than 25 percent of black STEM students who go on to earn the doctorate. HBCUs, therefore, can provide guidance and 
direction as successful models for increasing participation of underrepresented students in STEM and ultimately cultivating STEM graduate 
degree recipients. This symposium will present successful evidence-based model programs developed and utilized at HBCUs to increase 
STEM retention and promote STEM graduate education. Programs developed and implemented at Delaware State University, Johnson C. 
Smith and Morgan State University will be highlighted. Johnson C. Smith was awarded a mini-grant to increases research exposure in the 
freshman and sophomore years through fostering a “Community of Research.” The “Community of Research” has enabled opportunity for 
Johnson C. Smith University students to complete a research experience early in their matriculation thus increasing their competitiveness 
for graduate school. Delaware State University implemented an intrusive advising program in which first and second year students are 
advised through academic advisement centers in each college. The model used in the College of Mathematics, Natural Sciences and 
Technology (CMNST) at Delaware State has enabled early identification of students who are struggling academically and/or socially. 
Morgan State University has implemented a STEM Pre-professional Workshop Series focusing on various aspects of graduate school 
readiness. At the conclusion of the workshops, STEM majors have developed the skills needed to successfully apply to STEM graduate 
programs and internships. The symposium will include an examination of data on students placed into developmental courses and their 
outcomes as well as efficacy data from each of the programs highlighted. 
 
 
75:  The Implementation of a STEM Pre-professional Workshop Series (S) 
Amber B. Hodges, PhD, Anita M. Wells, PhD, Clytrice Watson, PhD, Dawn McNair, PhD-Morgan State University 
 
At Morgan State University (MSU), 54% of entering students are placed into developmental math and 52% are placed into developmental 
reading. Similarly, 47% of incoming MSU science, technology, engineering and math (STEM) majors are placed into developmental math 
and 53% are placed into developmental reading. STEM majors at MSU, like those in other HBCUs are required to successfully complete 
Calculus or a comparable math course, before they can matriculate through the remainder of their major courses. Students who are unable 
to pass these courses in a timely manner can become discouraged resulting in them switching to a non-STEM major. Despite these 
deficiencies upon entry, 27 % of MSU STEM majors report that they plan to pursue STEM graduate degrees following graduation. MSU 
produces competitive STEM majors who pursue STEM graduate degrees. This is due to model programs used at MSU to increase retention 
of underrepresented students in STEM and ultimately develop students into competitive applicants who go on to earn STEM graduate 
degrees. This presentation will describe a STEM Pre-professional Workshop Series that aims to increase student's efficacy and knowledge 
in various aspects of graduate school readiness. Four of each of the six workshops presented focuses on an aspect of graduate school 
readiness including personal statement preparation and how to pursue research internships. The workshop series, an unfunded effort, is in 
its second year. The first year of the workshop was purely a service to the students. Based on the success of the first year of the program as 
defined by students applying to internships and graduate school after having attended the workshops and based on the students’ 
expressions of appreciation and need for the information, data is now being collected to measure the efficacy of the workshop series. Data 
presented during the symposium will correspond to the current academic year and will include student STEM self-efficacy and knowledge 
pre-intervention as well as pre and post content session data. The development of the program and challenges in implementation also will 
be discussed. 
 
 

76: Understanding the complexity of variables through the lens of Contextual Mitigating Factors (S) 
Alejandro Gallard, PhD, Wesley Pitts, PhD, Lorena Claeys, PhD, Belinda Flores Busto, PhD-Georgia Southern University 
 
The position that no variable can either be accepted or dismissed unless one unpacks all of the Contextual Mitigating Factors (CMFs) found 
in each variable can be challenging, particularly when values and power relations are confronted in the process. The term CMFs makes it 
explicit that there are cultural, economic, historical, political and social factors within contexts that influence all actions. These actions can 
take placed at a personal, national or worldwide levels, occurring 24 hours a day, 7 days a week.  In addition, CMFs do not have a past, 
present or future action, existence, or thought that has not been mitigated upon by influencing factors that are part of all contexts. We do 
not argue they are defined equally by all contexts. Rather they are unique and defined by a particular context in which their influences are 
experienced. In many research projects, construction of variables is handled at a surface level to investigate social phenomena. This often 
occurs because there is a lack of a critical lens that deeply unpacks the CMFs that are an inherent part of a variable and help define the 
same. For example, in STEM pipeline studies a variable might be persistence to complete a STEM degree. How does one account for 
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persistence in failure and success towards the completion of the degree? Perhaps we need to take into consideration that persistence can 
be associated with multiple CMFs to include poverty and biases. Recruitment in a STEM field to include medicine is highly depended on 
one’s grade point average. Even though a candidate might have a low gpa, controlling for persistence will obfuscate their individual efforts. 
Trying to control for the variable persistence and not unpacking CMFs associated with an individual’s persistence makes persistence an 
indicator with gaps for understanding the potential for success. By using persistence as a variable it ignores the varying levels and vantage 
points of persistency.  Some forms of persistence are defined by a host of social, economic, cultural and political issues that are particular 
to an individual and the communities they traverse. Not all individuals have the same cultural capital. That is why it is important that when 
variables are constructed and used, particularly in STEM pipeline intervention studies, that researchers approach their work by de-
homogenizing variables. In this symposium, we use a critical stance to interrogate how approaches to construction of variables describing 
social phenomena, such as “being persistent in order to complete a STEM curriculum” or “being resilient in order to access STEM learning 
resources,” need to be unpacked using the lens of CMF. 
 
 

77:  Engaging First and Second Year Students in the Community of Research: A Shared Responsibility (S) 
Dawn McNair, PhD, Clytrice Watson, PhD, Amber B. Hodges, PhD, Anita M. Wells, PhD—Johnson C. Smith University 
 
It is widely known that the freshman class at most Historically Black Colleges and Universities (HBCUs) is disproportionately comprised of 
underprepared, socio-economically disadvantaged, first-generation college students. Despite these challenges, HBCUs still manage to 
retain and graduate the majority of students in STEM fields. Like most institutions, Johnson C. Smith University (JCSU), an HBCU located in 
North Carolina, requires all entering freshman to complete a math placement test. As math is the foundation for major coursework in the 
STEM fields, low placement test performance can delay graduation by as much as 1.5 years. Historically, over 75% of JCSU’s entering class 
places in the Pre-Calculus sequence or lower. These courses are prerequisites for the Calculus requirement to enroll in physics, 
engineering, and chemistry. Recognizing this as a barrier to the STEM degree, JCSU implemented an intervention program that included 
an opportunity for students to gain exposure to STEM major course concepts. One of the best practices for learning and retention in the 
“sciences” is to link difficult-to-master course content to meaningful experiences such as research. While undergraduate STEM research has 
been primarily restricted to upperclassmen, Johnson C. Smith University increases exposure in the freshman and sophomore years through 
fostering a “Community of Research.” Through the Smith Institute for Applied Research, a comprehensive mini-grant program, F.A.S.T., 
and research interest groups, all JCSU students are provided the opportunity to complete a research experience early on in matriculation, 
thereby creating a more competitive dossier for graduate and professional school, and/or STEM industry preparation. This presentation will 
discuss the Community of Research design and implementation and how the Community leveraged corporate and other university 
partnerships to impact persistence and retention among STEM students at JCSU. Formative data will be shared. 
 
 

78:  Using Intrusive Advising to Increase First Year Retention (S) 
Clytrice Watson, PhD, Dawn McNair, PhD, Anita M. Wells, PhD, Amber B. Hodges, PhD—Delaware State University 
 
Delaware State University is one of five institutions of higher education in the state and the only Historically Black College and University. 
Delaware State has recognized the challenges many students, particularly first generation college students, encounter in transitioning from 
high school to college and that this difficulty can lead to poor academic performance and low retention. In fall 2012, academic advisement 
centers were created in each of the five colleges at Delaware State to provide advisement for first and second year students. The College 
of Mathematics, Natural Sciences and Technology implemented a shared-advising model, the goal of which is to develop the student as 
scholar, professional and person from first year to post-graduation. This model in the first and second year covers general education and 
pre-major courses and trains students on registration, institutional policies and academic survival skills. Third and fourth year advising takes 
place within the academic departments by assigned faculty who take on a mentoring role as well. The first and second years are critical for 
student retention; the use of proactive or intrusive advisement increases the face-to-face interaction between students and the advisor. 
Intrusive advising incorporates all entities of the student’s network such as financial aid, student accounts, housing and instructors. The 
creation and implementation of individual development plans (IDP) for all first year students has assisted them in identifying academic 
strengths and weaknesses, and developing co-curricular pathways and career preparation. The relationship between the students and 
advisors is more interpersonal than the registration assembly-line approach and has been effective at Delaware State. This presentation will 
discuss the current literature that supports intrusive advising, details of the process at Delaware State and results of our implementation 
since the inception of the advisement center, which has included an increase in fall-to-spring semester retention for STEM students from 
59.6% to 74%. 
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79:  Implementing a Utility Value Intervention in Two-Year Colleges (S) 
Elizabeth Canning, Stacy Priniski, Judith Harackiewicz—University of Wisconsin-Madison 
 
Objective 
Students often lose interest in critical foundational courses that act as a gateway to successive courses and careers, and this is especially 
true in the 2-year college context. Two-year colleges can be a crucial step for many students intending to obtain bachelor’s degrees; 
however, only 36% of these students transfer to a 4-year institution and only 17% complete a bachelor’s degree. If we wish to increase the 
motivation, performance, and graduation rates of students at 2-year colleges, it will be critically important to increase engagement and 
motivation in difficult introductory courses.  
 
Theoretical Background 
One way to promote interest and engagement is by enhancing utility value. A person finds utility value in a task if they believe it is useful 
and relevant for other tasks or aspects of a person’s life. For example, “I will really need this for nursing school,” or “This material will be 
important when I take over the family farm.” Utility value writing interventions have been designed to help students find the personal 
relevance and value of course material and have been shown to promote interest and course performance. Although utility-value 
interventions implemented at 4-year institutions have been shown to promote a number of positive academic outcomes, little is known 
about how best to implement the intervention in other contexts, particularly in terms of the optimal type of scaffolding required. This is 
particularly important in 2-year colleges where students may have different motivational profiles and face different challenges than the 
traditional college samples studied in previous research. 
 
Method  
This project is a large-scale, randomized field experiment in the context of introductory biology and psychology courses across six 
campuses of the University of Wisconsin Colleges. The UW Colleges are a network of freshman/sophomore campuses that offer associate 
degrees and prepare students to transfer to baccalaureate programs. Of the 500 students who participated in this study, 56% were first-
generation students and 16% were underrepresented minority students. All students were assigned three 500-word paper assignments, for 
credit, evenly spaced across the semester. The instructions were the same each time; all students were asked to pick a topic that was 
covered in lecture in the preceding two-week period. Students randomly assigned to the control condition were asked to briefly outline 
and summarize the main points covered. Students randomly assigned to the utility value writing condition were asked to explain how the 
topic is relevant to their own life. Instructors were blind to experimental condition. 
 
Results and Discussion 
We discuss implications for academic performance and interest in course topics, and test whether treatment effects are moderated by 
minority or first-generation status. We also discuss implementation strategies and the importance of tailoring social-psychological 
interventions to the population and context in which they are implemented, in order for them to be effective. Retention in college as well 
as progression toward an associate’s degree or transfer to a 4-year campus will be examined in future analyses. 
 
 

80: The Meyerhoff Adaptation Project (MAP): Meyerhoff Program Outcomes and Processes (S) 
Mariano R. Sto. Domingo, Ph.D., Kenneth I. Maton, Ph.D., TaShara Bailey, Ph.D., Tiffany Beason, M.A., Surbhi Godsay—University of 
Maryland Baltimore County (UMBC) 
 
The Meyerhoff Adaptation Project (MAP) is an alliance forged among UMBC, Pennsylvania State University (Penn State) and University of 
North Carolina at Chapel Hill (UNC), funded by HHMI. The purpose of the alliance is to generate significant increases in the production of 
high-achieving underrepresented minority PhD scientists, engineers, and mathematicians. Evaluation researchers from the three campuses 
have partnered to conduct an extensive, rigorous investigation using mixed methods to examine both program outcomes and processes.  
One purpose of our research on the UMBC campus is to highlight the potential impact of the programs at PSU and UNC in the years and 
decades ahead. Previous research has shown that the Meyerhoff Scholars Program (MYSP) is an effective intervention for underrepresented 
minority (URM) students. African American Meyerhoff students are significantly more likely to enter science, technology, engineering, and 
mathematics (STEM) PhD programs than comparison students. The first set of findings to be presented moves beyond STEM PhD program 
entry outcomes by examining, for the first time, levels of PhD completion for Meyerhoff vs. comparison sample students. With baseline and 
demographic variables controlled, findings indicate that Meyerhoff students are significantly more likely to complete STEM PhDs than 
comparison students. 
 
A second purpose of our research on the UMBC campus is to underscore the mechanisms of influence that may account for the positive 
outcome findings, mechanisms of influence that can be expected to occur at UNC and PSU as well. For this presentation, we examine two 
hypotheses: 1) psychological sense of community during Summer Bridge and perceived benefit of program components at the end of 
students’ freshmen year will each be independently related to science identity and science self-efficacy at the end of sophomore year for 
Meyerhoff students, and 2) perceived benefit of program components assessed at the end of freshmen year will mediate the relationship 
between psychological sense of community during Summer Bridge and science identity and science self-efficacy at the end of sophomore 
year. Science identity and science self-efficacy were selected as the psychosocial criterion variables as previous research has shown their 
role in predicting STEM academic outcomes. For this second study, data were analyzed for Meyerhoff students in the 22nd (fall 2010) to 
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25th (fall 2013) cohorts, when the psychological sense of community measure was added to the Meyerhoff research protocol. With baseline 
and demographic variables controlled, regression analyses confirmed both hypotheses.  
 
The findings presented will be placed in context of a third aspect of the ongoing MAP research initiative--to document the nature of each 
of the Meyerhoff Program components. This work goes beyond a surface understanding of each component, examining details of the 
mechanisms of action. For example, one key component of Summer Bridge is limited technology (e.g., cell phone) access. Students attest 
that this is helpful in keeping them focused on their studies and their new cohort. In terms of Academic Advising and Counseling, staff 
members use a highly engaged approach in which they monitor monthly (sometime more frequently) not only students’ academic planning 
and performance, but also personal problems students may have, knowing that all facets of their lives will affect their academics. 
Furthermore, in terms of research experience, there is early and frequent exposure to hands-on research beginning in summer bridge and 
building upon an extensive network of contacts with leading scientists around the country, and internationally. These and additional 
highlights from the Component documentation provide a more in-depth understanding of the current findings reported. Finally, similarities 
and differences in the nature and pattern of findings on freshmen and sophomore year cohorts across the three campuses will be 
highlighted. 
 
 

81: Unveiling the Mystery of the STEM Doctoral Trajectory: The Nexus between African American Doctoral Students’ 
Socialization towards and Persistence in STEM (S) 
LaVar J. Charleston, Jerlando F. L. Jackson-University of Wisconsin-Madison 
 
Decades of research have demonstrated the importance of teacher-student connections in students’ persistence in college (Astin & Astin, 
1992). Research has shown that faculty members, as a distinct reference group to college students, might help shape students’ perceptions 
of college through advanced engagement and interactions. Accordingly, student’s exposure to role models in the STEM field have been 
linked to improved attitudes toward science (Kekelis, Ancheta & Countryman, 2005). It is suggested that mentoring from faculty members 
could promote students’ personal motivation towards academic success and the development of discipline-specific social connections. But 
for African American students, interactions with faculty might be an even larger predictor of persistence in STEM fields and future 
academic/career plans after graduation, as their opportunities for developing social connections with professionals in STEM fields are 
limited by the social, political and historical context of race (Griffin et al., 2010). As underrepresented racial minority students, African 
Americans are more likely to experience discrimination, feelings of isolation, and low expectations from their White peers and faculty 
members. Thus, having individuals who are professionals in the field that believe in them and their abilities are critical to their future 
development, as the literature has shown that frequent contact with faculty has led to more exposure to research opportunities, information 
about graduate school (institutional level characteristics, departmental climate etc.), social capital in academia, application strategies 
related to research statements, curriculum vitae writing and even interviewing strategies. The current study investigates whether increased 
interactions with STEM faculty in college affected African American STEM (particularly within the computing sciences) PhDs’ persistence 
towards graduate study. Hypotheses predict: 1) interactions with faculty members will help African American students ameliorate the 
negative stereotype about scientists; and 2) interactions with faculty members will promote African American students’ willingness to 
pursue graduate study in STEM fields. Data used in the current analyses were drawn from the NSF project, the Alliance for the 
Advancement of African-American in Computing (A4RC), a Broadening Participation alliance committed to increasing the number of African 
Americans attaining advanced degrees in computing, particularly at the PhD level. A linear regression model confirmed both 
aforementioned hypotheses. Consistent with previous theories and studies, participants’ interactions with professors in their department 
helped ameliorate negative stereotypes of scientists. Additionally, frequent contact with faculty members in the STEM field of computing 
sciences not only helped African American students improve their image of scientists, it also increased the likelihood of advanced 
educational and occupational STEM pursuits. While reaching out to faculty members and building contacts within specific STEM disciplines 
contribute to effective socialization among African American doctoral STEM aspirants, what is the burden of faculty to ensure adequate and 
effective socialization processes for this particular population? What do these “effective socialization practices look like and can they be 
generalized? The proposed study seeks to address these concerns for the Understanding Interventions community. 
 
 
82: Multisite mixed methods evaluation of the Meyerhoff Adaptation Project (MAP): PSU’s Millennium Scholars Program 
(MSP) (S) 
Leticia Oseguera, Ph.D., Jeanine Staples, Ph.D. Elyzza Aparicio, Rachael Gebeley, Hyun Ju Park, Alison Tyler, Maricela Carrera 
Pennsylvania State University 
 
The Meyerhoff Adaptation Project (MAP) is an alliance forged among UMBC, Pennsylvania State University (Penn State) and University of 
North Carolina at Chapel Hill (UNC), funded by HHMI. Currently in year two of a five year funded project, the purpose of MAP is to build 
upon the Meyerhoff Scholars Program (MYSP) at UMBC, specifically a) to develop race and gender inclusive undergraduate scholarship 
programs in STEM disciplines at Penn State and UNC, and b) in so doing, promote institutional cultural changes that lead to significant 
increases in the production of high-achieving underrepresented minority PhD scientists, engineers, and mathematicians. This presentation 
will highlight the evaluation design of the study, the mixed methods evaluation methodology, and our preliminary findings.  
MYSP is modeled around 13 program components (recruitment/selection weekend, financial support, summer bridge, program values, 
academic advising/personal advising, research experience, administrative involvement, program community, study groups, faculty 
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involvement/mentoring, family involvement, tutoring, and community service). In addition to these 13 MYSP program components, PSU is 
also examining students’ identity acuity as a 14th program component. How each component is being implemented and evaluated will be 
detailed during the symposium. 
 
At Penn State, we employ quantitative methods using surveys of MSP students at multiple time points including prior to any program 
participation, during a six-week summer bridge program that all selected MSP scholars are required to attend, and after each academic 
year. In addition to survey assessments linked to academic record data, the Penn State evaluation team also engages in qualitative inquiry 
with focus group interviews and observations of all of the major program features.  
 
This presentation will highlight initial findings from our analyses of both quantitative and qualitative data. In particular, we will focus on how 
MSP students’ STEM identity, science research confidence, and research self-efficacy change as a result of their summer bridge experience. 
We will also document how students’ reported research career expectation and excitement change before, during, and after exposure to 
summer bridge programming. In addition to summer bridge student assessments, we will discuss other data and time points where student 
record data are being collected such as academic and career aspirations, grade point averages, or major changes. We also plan to present 
student responses to the summer bridge program benefits to allow session participants the opportunity to explore programmatic areas 
MSP students found effective.  
 
We will also discuss the Qualitative Evaluation team’s examination of the scholar's verbal and written articulations of programmatic 
experiences in relation to MYSP established components such as Summer Bridge, Program Culture, Tutoring, Advising, Mentorship and 
Counseling. Data collection relies on case study methodology and phenomenological inquiry. Data analysis is conducted through critical 
discourse frames. Preliminary findings suggest that the evolution of race and gender identity play a role in the ways underrepresented 
minorities (or majority students who are a part of a cohort comprised of such students) create and navigate their social and political 
experiences and envision their role as STEM scholars. 
 
We will conclude the presentation by detailing some of the adaptations that program directors have had to engage in given the different 
size and context of PSU. This discussion will prove useful to other campus personnel interested in evaluating successful programs for 
underrepresented students in STEM. 

 
 
83: Multisite mixed methods evaluation of the Meyerhoff Adaptation Project (MAP): UNC’s Chancellor’s Science Scholars 
Program (S) 
Viji Sathy, Ph.D., Abigail Panter, Ph.D., Chelsea Nehler, Noah Greifer—University of North Carolina at Chapel Hill 
 
The Meyerhoff Adaptation Project (MAP) is an alliance forged among UMBC, Pennsylvania State University (Penn State) and University of 
North Carolina at Chapel Hill (UNC), funded by HHMI. The purpose of the alliance is to build upon the Meyerhoff Scholars Program (MYSP) 
at UMBC, specifically a) to develop ethnically inclusive undergraduate scholarship programs in STEM disciplines at Penn State and UNC, 
and b) in so doing, to promote institutional cultural changes that lead to significant increases in the production of high-achieving 
underrepresented minority PhD scientists, engineers, and mathematicians. The MYSP is nationally recognized for its remarkable 
effectiveness in sending underrepresented minorities to STEM PhD programs. Evaluation researchers from the three campuses have 
partnered to conduct an extensive, rigorous investigation using mixed methods to examine both program processes and outcomes. This 
symposium consisting of presentations from the 3 partner universities is designed to highlight the multisite mixed methods evaluation of 
the project and their preliminary findings. 
 
Our HHMI research at UNC includes, but is not limited to the following research questions: (1) To what extent do program participants 
overall, and under-represented minorities (URM) program participants in particular, achieve desired outcomes? (2) Does the UNC program 
have an effect beyond what we would expect for top, highly motivated, science students who are not in the program? (3) How do the CSS 
program components compare to those of the MYSP in terms of: a) implementation of each component (extent implemented, fidelity, 
adaptations); and b) component-specific student outcomes achieved? 4) Will modeling analyses reveal relationships among background 
and baseline measures, component-specific and theory-based intermediate predictors, and longer-term student academic outcomes? 
Measures include: a) Demographic and Background Variables (race/ethnicity, gender, family SES, first-generation status, high school GPA, 
ACT/SAT scores); b) Component-Specific Predictor Variables (e.g. STEM Confidence, STEM Identity); c) Theory-based Intermediate 
Predictors (research self-efficacy, identity as a scientist, sense of belonging to the science community, academic and social integration into 
the university, level of motivation and support, career aspirations); and d) Longer-Term Academic Outcomes (major at graduation, GPA at 
graduation (Overall, Science), matriculation in science doctoral program). 
 
UNC will discuss preliminary findings from the first two cohorts of the Chancellors Science Scholars (CSS), specifically related to academic 
performance and research engagement. Scholars show strong academic performance, secure high quality research internships, and forge 
strong bonds with their cohort in pursuit of program goals. The evaluation includes value-added student academic outcomes using specific 
comparison samples, as well as formative assessments of Meyerhoff implementation fidelity and institutional impact. Additionally, 
presenters from UNC will discuss the origins and development of central measures used in the program’s evaluation, as well as those 
measures’ psychometric properties in this and other samples. For example, the CSS Sense of Community, STEM Confidence, STEM Self-
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Efficacy, and STEM Identity scales will be considered. Also of methodological interest to intervention research is the longitudinal reliability 
and validity of key measures, which will be presented alongside the results. 
 
 
84: A Retrospective Test of Non-Traditional Predictors of Persistence in Research (S) 
Kyle J. Frantz, Christopher T. Goode, Karen B. Brakke, Jennifer L. Larimore, Yoland O. Smith—Georgia State University 
 
Non-traditional predictors of persistence in research training among college undergraduates include curiosity to discover the unknown, 
enjoyment of problem-solving, independence, helping others indirectly through research, and minimally structured views of the future, as 
proposed by McGee et al. (2007). These contrast traditional metrics, such as undergraduate grade point average, scores on the Graduate 
Record Exam (GRE), and writing quality, which may not actually predict success in research programs. In review of applicants for an 
intensive, two-year undergraduate neuroscience education and training program in metro-Atlanta, implicit indicators of curiosity were 
considered, but none of these non-traditional predictors was explicitly queried at any time during the program. Yet participants submitted 
application essays and annual progress reports, providing opportunity to communicate these qualities spontaneously. In the present study, 
a retrospective approach was used to examine these data sources for evidence of non-traditional predictors of persistence in research 
training, and whether these qualities predicted current status in career path. For those program alumni whose current academic and/or 
career status is known and for whom complete data sources were available (n=17), participants were assigned to one of two categories: 
research path (e.g. graduate school in basic STEM, MD/PhD, research technician) or clinical path (e.g. medical school, counseling). Phrases 
from application essays and progress reports were analyzed, and were scored as strong (+2 points) or weak (+1 point) exemplars of the four 
categories predictive of persistence in research: curiosity, enjoyment of problem-solving, independence, helping others indirectly through 
research, and minimally structured views of the future. Other phrases were scored as strong (-2) or weak (-1) exemplars of predictors of 
migration into non-research paths: helping others directly and highly structured views of the future. Applications provided an average of 
4.9 relevant exemplars, and progress reports provided an average of 2.1 relevant exemplars. Based on bootstrapped t-test comparisons, 
summed scores from application essays were not significantly different across career path groups. After one year in the program, however, 
progress reports provided significantly stronger indicators of research persistence among participants who have remained in research, 
compared with those currently in clinical paths. These results support the validity of these non-traditional predictors of persistence in 
research training, at least after some engagement in research has already occurred. The predictors deserve further analysis in various 
student populations for potential widespread use in admissions, retention, and funding decisions for research trainees. 
 
 

85:  Undergraduate research experiences: A longitudinal assessment (S) 
Paul R. Hernandez, Anna Woodcock, Mica Estrada, P. Wesley Schultz-West Virginia University 
 
Increasing the number of Americans with degrees in science, technology, engineering, and mathematics (STEM) is critical to maintaining 
U.S. global competitiveness (Olson & Riordan, 2012). Achieving this increase will involve broadening participation in STEM by improving 
the retention of undergraduate students, particularly women and underrepresented minorities (URMs) in academic STEM disciplines (Olson 
& Riordan, 2012). Participation in undergraduate research experiences (UREs) are almost universally accepted as an effective educational 
tool for increasing interest in STEM careers, but to date the efficacy of this approach has not been well-established empirically (Linn, 
Palmer, Baranger, Gerard, & Stone, 2015).  
 
Data from surveys and interviews indicate that students feel that their UREs improve their scientific knowledge and ability (Bauer & Bennett, 
2003), increase their interest in STEM careers and their expectations of earning a Ph.D. (Russell, Hancock, & McCullough, 2007), and sustain 
their interest in postgraduate education (Eagan et al., 2013; Lopatto, 2004). However, reviews of the URE literature have raised concerns 
about serious methodological shortcomings. Much of this research has relied on self-reports, interviews, and retrospective accounts of 
satisfaction, rather than empirically validated gains in knowledge, understanding, or longitudinal persistence (Linn et al., 2015). In addition, 
the limited longitudinal evidence assessing the effect of UREs on persistence is threatened by reliance on self-reported intentions to persist 
rather than actual behavior. Often these longitudinal studies fail to differentiate between types or level of involvement in UREs (e.g., course 
based research, extra-curricular research, leading a project, supporting a project), fail to control for the duration of the UREs, or are unable 
to disentangle direction of causality (i.e., does the URE cause persistence or do persistence intentions cause participation in the UREs) (Linn 
et al., 2015).  
 
The present study begins to address gaps in the literature through a longitudinal examination of the types, level of involvement in, and 
duration of UREs on URMs longitudinal persistence in STEM. This examines UREs in the context of a well-established intervention and 
training program – the NIH’s Research Initiative for Scientific Enhancement (RISE) program. Previous research has shown that the RISE 
program is effective at retaining underrepresented minorities interest and persistence in STEM careers (Schultz et al., 2011; Woodcock, 
Hernandez, & Schultz, 2015); however, this work did not distinguish between types of UREs and insufficient time had passed to connect 
UREs to STEM persistence post-graduation. We hypothesize that undergraduate research experiences are one of the key mechanisms for 
the success of RISE program. We report analyses of a national sample comparing predominantly African American and Latino(a) RISE 
students with propensity-score matched (PSM) control group of students over an eight year period. Results indicate that the RISE students 
had higher rate of engagement in undergraduate research experiences, compared to PSM control group students. RISE students engaged 
in a wider variety and longer duration of research experiences, taking on different roles (lead, support, etc.). Finally, research experiences, 
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in particular, conducting research as part of a team, mediated the effect of RISE membership on STEM career choice/persistence in STEM. 
 
 
86:  Diversifying the Life Sciences Workforce using Society-Driven, Targeted Interventions at Critical Pipeline Junctures (S) 
Marion B Sewer, Squire Booker, Sonia Flores, Regina Stevens-Truss, Takita Felder-Sumter-American Society for Biochemistry & Molecular 
Biology Minority Affairs Committee  
 
The American Society of Biochemistry and Molecular Biology (ASBMB) Minority Affairs Committee (MAC) has a long-standing commitment 
to diversifying the STEM workforce. Efforts supported by the NIH and other federal agencies have had a positive impact on increasing the 
number of underrepresented minority (URM) undergraduates that pursue biomedical graduate training. However, since these gains in the 
number of URM undergraduates matriculating into doctoral programs are not reflected in the number of URMs in tenure-track faculty 
positions and the number of URM STEM faculty in the US has remained at less than 10% for several decades, there is still a need for 
innovative approaches, particularly at critical junctures in the biomedical career path. The Interactive Mentoring Activities for 
Grantsmanship Enhancement (IMAGE) program was developed to address this disparity and increase the number of federally funded 
minority faculty. The IMAGE program has a three-pronged approach: 1) an annual workshop where best practices on proposal preparation 
are shared and real time feedback on potential specific aims is given by mentors with a demonstrated track record of securing federal 
funding, 2) one-on-one mentoring for intensive guidance for proposal preparation and submission, 3) a web-based interactive forum for 
the dissemination and exchange of career development resources. Data from the first three years of the program indicate that 70% of 
participants felt that the feedback received about their research objectives was likely to improve their grant writing skills and 80% found 
the interaction with the mentors valuable. Significantly, half of the 2013 cohort and 30% of the 2014 cohort have secured funding, with 
45% of these grant recipients being URM faculty. These data provide further support for the importance of mentoring in STEM disciplines. 
Given that 50% of the workshop mentors are URMs, our outcomes emphasize the pivotal role that interactions between junior and senior 
URMs can play in career development. These positive outcomes to date have provided the impetus for an analogous program for graduate 
students and postdoctoral fellows who are interested in non-research intensive careers, such as science policy, undergraduate teaching, 
and science outreach. Key aspects of the workshop will include the opportunity for participants to (a) develop and refine an individual 
development plan that is tailored to their career goals, (b) get real time feedback on key application components, including the cover 
letter, teaching philosophy, position statement, and/or white paper, and (c) establish a network of mentors who are more closely aligned 
with their desired future position. The society continues to fuel the academic pipeline at the K-12 and undergraduate levels by supporting 
outreach activities and fostering undergraduate research and engagement activities. These efforts have provided significant professional 
development for teachers while fostering collaborative research tiers comprised of undergraduates, K-12 teachers, graduate students, 
postdocs and PIs impacting over 5500 K-12 students (of whom approximately 40% are from underserved communities), along with 100 K-
12 teachers and 120 researchers. We conclude that the use of a multipronged approach to providing opportunities for career 
development, networking, and scientific exchange are critical to diversifying the STEM workforce. 
 
 
87:  Creating Momentum Around Diversity at a Research 1 Institution: Duke University:  A case study (S) 
Sherilynn J. Black and Dona Chikaraishi—Duke University 
 
Many institutions are struggling to address the increasing need to diversify the biomedical scientific community. Underrepresented 
scientists hold critically low numbers at each level of advanced training (undergraduate, graduate and postdoc education) and are even 
further underrepresented in the biomedical workforce. The complexity of broadening representation makes it a challenge that mandates 
many levels of coordinated initiatives, institutional support, and highly specific interventions that allow for clearly defined measurable 
outcomes to determine progress and success. In 2010, Duke University created the Office of Biomedical Diversity to address this urgent 
need to diversify its biomedical graduate programs. Through the office’s development of over 15 coordinated interventions addressing 
items such as faculty engagement, institutional funding structures, cross-institutional collaborations and student wellness and support, the 
19 graduate departments and programs in the Duke University School of Medicine have shown a dramatic and significant shift in attitude 
and engagement at all categories of diversity initiatives. This case study will examine several different aspects of graduate education that 
were negatively impacted by low numbers of underrepresented scientific trainees at Duke, and then explore the rapid improvements and 
impactful changes in these areas that resulted from intensive analysis and re-structuring to create a significant change in culture and 
practice. This study can serve as an example of documented institutional change in a short period of time, and ultimately provide an 
adaptable blueprint for other institutions (particularly Research 1 institutions seeking to train increased numbers of underrepresented 
scientists) to partially or fully implement in their own communities. 
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88: Exploring Value Congruent Mentoring and Goal Setting Among Underrepresented Scientists (S) 
Japera Johnson, PhD—Morehouse School of Medicine, Joshua Rutsohn, MPH—Northwestern University, Cerita Willie and Natasha 

Berryman—Morehouse School of Medicine 

Effective mentoring is often highlighted as a key intervention to address the underrepresentation of minorities in Science, Technology, 
Engineering, Mathematics and Medicine (STEMM). It is theorized that as mentors collaborate with mentees to identify career goals and 
strategize professional outcomes, they serve as transformational leaders that promote positive changes in the mentee for the purpose of 
professional development (Scandura and Williams, 2004). Research on this type of mentoring relationship suggests that mentee’s 
experience higher intrinsic motivation and elevated career expectations as a result of transformational leadership mentoring (Sosik, 
Godshalk, and Yammarino, 2004). Additionally, research indicates that transformational leaders positively impact the development of self-
concordant goals (Bono and Judge, 2003). However, it has been demonstrated that underrepresented minorities (URMs) face particular 
social challenges in STEMM related to stereotype threat, resulting in negative expectations, performance and interest in STEMM (for e.g. 
see Shapiro and Williams, 2011). These threats may impact the way in which URM mentees perceive and set goals for personal and 
professional outcomes. To that end, this paper explores goal setting among Ruth L. Kirschstein National Research Service Award (F31) pre-
doctoral mentees to assess the potential role of transformational leadership to enhance goal setting among URMs. We provide a 
theoretical framework for value congruent mentoring, described as a transformational mentoring relationship in which the dyad is 
sufficiently aligned on intended professional outcomes. Further, we explore the relationship between value congruent mentoring and the 
development of self-concordant goals for URMs. Overall, we found that 73% of the mentoring relationships in our sample were value 
congruent. However, the proportions of alignment for URMs and non-URMS were statistically significantly different (X^2 = 383.88, p < 
0.0001). 78% of non-URMs were aligned with their mentor on their intended professional outcomes, while only 53% of URMs were aligned. 
However, we found that URMs were less likely to set self-concordant goals compared to their non-URM counterparts even when in a value 
congruent mentoring relationship (X^2 = 11.6224, p = 0.0088). We conclude with a discussion of future research directions to clarify goal 
setting for URMs in STEM. 
 
 
89:  Factors that influence women's attrition from astronomy and physics (S) 
Rachel Ivie, Susan White, and Raymond Y. Chu—American Institute of Physics 
 
In order to understand gender differences in persistence and attrition from astronomy and physics, the Longitudinal Study of Astronomy 
Graduate Students follows a cohort of people who were graduate students in astronomy or astrophysics during 2006-07. The first survey 
was conducted during 2007-08 and the second during 2012-13, when many of the respondents had left graduate school and were 
working. For respondents who had completed PhDs and were not postdocs, we tested the effects of four major concepts on attrition from 
physics and astronomy. These concepts included: the imposter syndrome, mentoring and advising during graduate school, work-family 
balance, and being female. We hypothesized that women would be more likely than men to work outside of astronomy and physics. 
However, results from the study show that there is no direct independent effect of being female on attrition. Rather, women are more likely 
to leave astronomy because they are more likely than men to (1) experience difficulties related to the need to find a job for a spouse or 
partner in the same geographical area, and (2) report less than satisfactory advising during graduate school. In addition, experiencing the 
imposter syndrome is indirectly related to attrition for women. This research identifies specific areas of concern that can be addressed by 
the scientific community to increase the retention of all people, but especially women, in astronomy, physics, and related fields. Funded by 
National Science Foundation AST-1347723 
 
 
90:  The Role of Undergraduate STEM Research Experiences in Academic Success (S) 
Casey Shapiro, Brit Toven-Lindsey, Shannon Toma, Hannah Whang Sayson, and Marc Levis-Fitzgerald—University of California Los Angeles 
 
Over the past several decades, the proportion of STEM majors among the overall undergraduate population has fallen substantially (2). 
One key factor in this decline is the failure of entering STEM students to complete their undergraduate degrees. Nationwide, six-year 
degree completion rates in STEM majors are less than 40% (3), with particularly troubling early STEM departure rates among women and 
underrepresented racial minority (URM) students. Previous research (1) points to the utility of early research experiences in promoting 
STEM persistence among all undergraduates, but especially for underrepresented students. 

Considering their size and activities, large public universities are arguably best positioned among institution types to address these 
disparities. Yet they face the considerable challenge of developing strategies that are scalable, effective, and sustainable for their diverse 
and sizeable student bodies. This symposium presents studies of two separate, large-scale programs designed to promote STEM academic 
success and retention at UCLA. Study 1 uses multiple comparisons of matched samples to identify the effects of a two-year academic 
support program for underrepresented lower-division students in the Life and Physical Sciences. Study 2 draws on survey data and direct 
assessment of student learning to examine the effects of different types of research experiences embedded in the curriculum of upper-
division Life Sciences courses. The symposium concludes with implications for practice based on findings from both studies. 
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Study 1 
The Program for Excellence in Education and Research in the Sciences (PEERS) is a cohort-based academic support program for first- and 
second-year science majors. Using matched sample designs, including propensity score matching, this study compared PEERS participants 
and their non-PEERS counterparts at UCLA with respect to multiple metrics of academic success. Results show that PEERS students, on 
average, earned higher grades in most “gatekeeper” chemistry and math courses, had a higher cumulative GPA, completed more science 
courses, and persisted in a science major at significantly higher rates than students in comparison groups. With its holistic approach 
focused on academics, counseling, community, and exposure to research, the PEERS program serves as an excellent model for universities 
interested and committed to improving persistence of underrepresented science majors and closing the achievement gap. 
 

Study 2 
The Competency-based Research Laboratory Curriculum (CRLC) comprises a bifurcated curriculum that allows Life Science majors to select 
one of two parallel research pathways to fulfill their upper division laboratory requirements. Path 1 (course-based undergraduate research 
experiences), incorporates team research projects, while Path 2 (apprentice-based research experiences) is based on a mentored, 
independent research project. Examination of registrar data and survey responses for over 700 participants, along with rubric-guided 
content analysis for students in both paths yielded several findings: there were no significant differences between paths with regard to 
perceived gains in research skills; overall, students in both paths reported gains in level of interest in biology; while Path 2 students initially 
demonstrated higher scores for both lower higher order cognitive skills, Path 1 participants effectively caught up to their peers by the end 
of their 20-week curriculum. 
 
 
91:  Exploring Mechanisms for Utility-Value Interventions that Close Achievement Gaps (D) 
Judith Harackiewicz, Elizabeth Canning, Stacy Priniski, and Yoi Tibbetts—University of Wisconsin – Madison 
 
Objective 
Many students start college intending to pursue a career in biosciences, but too many underrepresented minority (URM) and first-
generation (FG) students abandon this goal because they struggle in introductory biology. Social-psychological interventions have proven 
effective in closing some achievement gaps, but it is important to understand how they work.  
 
Theoretical background 
One way to develop interest in activities is to find meaning and value in those activities, and one type of task value that has proven to be a 
powerful predictor of interest and performance is utility value (UV). Our research (presented last year) indicates that it is possible to 
promote performance for URM and FG students with simple interventions that ask students to write about the relevance of course topics to 
their own life or to the life of a family member or close friend. The current work explores the mechanisms of how these interventions work 
by examining the content of their essays. 
 
Method and results 
The utility value intervention was administered in a randomized field experiment in four semesters of an introductory college biology 
course. A total of 1040 students participated; 423 were majority continuing-generation (CG) students (Caucasian/Asian), 126 were CG-URM 
(African-American/Hispanic/Native American), 427 were majority FG students, and 64 were FG-URM students.  
 
The experimental intervention consisted of three 500-word paper assignments, for credit, assigned during the second week of each of 
three 5-week units of the course. Students in the control condition wrote a summary of course material. Students in the UV conditions 
wrote essays describing the relevance of course material to their own lives and/or a letter describing the relevance of the material to the 
life of a close friend or family member. We found that the UV intervention significantly improved grades for FG-URM students, relative to 
all other groups. These students have the “double challenge” of contending with both minority and FG status, and our new results suggest 
that the UV intervention worked because these students became more engaged in the course. Specifically, we used LIWC, linguistic 
analysis software, to examine the content and style of their writing. These students wrote longer essays in the UV condition, and mediation 
analyses revealed that this increased engagement with course material contributed to their increased performance in the course. FG-URM 
students also wrote essays that contained more social words, as well as more words indicative of cognitive involvement with the course 
material. Consistent with our finding that FG-URM students are especially oriented towards helping their families and communities, their 
UV essays contained more family words (but not more friend or human words, suggesting a relative emphasis on family). Moreover, LIWC 
text analyses revealed that their essays contained more words indicative of active thinking, which may help account for their improved 
performance in these conditions.  
 
Significance 
Results highlight the importance of examining the independent and interactive effects of race and social class when evaluating 
interventions to close achievement gaps. Moreover, these new findings highlight the importance of exploring the mechanisms through 
which interventions work to promote performance for underrepresented students, which will help us design even more effective 
interventions in the future. 
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92:  Seeding Innovations in Pedagogy at a Minority-Serving Institution (S) 
Zakiya S. Wilson, Sayo Fakayode, Arwin Smallwood, Ademe Mekonnen, and Goldie S. Byrd—North Carolina Agricultural and Technical 
State University 
 
Academic faculty are key innovation stakeholders in U.S. colleges and universities, including Historically Black Colleges and Universities 

(HBCUs). This is especially true in the area of student success. Numerous studies have directly linked faculty development to improvements 

in undergraduate education [1,2]. However very limited research has focused on the unique development needs of faculty in HBCUs [3]. 

Moreover, very little is understood about how the development of faculty through communities of practices in HBCUs can lead to 

innovations that advance student success. 

North Carolina Agricultural and Technical State University (NC A&T), one of the largest HBCUs in the U.S., has developed a STEM Center 

of Excellence for Active Learning. With support from the North Carolina GlaxoSmithKline Foundation and the University, this project seeks 

to break down silos between science, technology, engineering, and mathematics (STEM) departments and build communities of practices 

that collectively work to transform pedagogy and institutional teaching and learning.  

The NC A&T College of Arts and Sciences (CAS) leads this effort and has used the Center to transform learning environments and teaching 

culture through targeted investments in facilities and faculty. Through the Center, CAS is developing student-centered learning models 

focused on STEM education in gateway courses within the first two years of college. Herein, two large classrooms have been transformed 

for Emporium-style instruction in Mathematics and Chemistry and implementation of the SCALE-UP model in Physics and Mathematics.  

The College supports faculty in advancing innovations in classroom instruction through its Innovations Ventures Fund. This program awards 

up to $40,000 to support collaborative projects aimed at increasing student success. These competitive and peer-reviewed projects 

involving at least two faculty members have been specifically designed to increase inter- and intra-departmental collaboration. 

Accordingly, the Center is cultivating an innovation community focused on the Scholarship of Teaching and Learning (SoTL).  

The emerging SoTL community of practice has led a myriad of course redesigns based on student-centered active-learning. Examples of 

SoTL pedagogies implemented in gateway STEM courses include early research experiences, cyber-enabled active learning in the 

classroom (e.g. SCALE-UP, Math Emporium), flipped classrooms, problem-based and case-base studies, iClicker and TopHat response 

tools, and service learning. Additionally, Guided Inquiry Laboratory Experiments (GILES) have also been implemented in science curricula 

to promote students’ critical, problems solving, and communication skills as well a spirit of team-work. 

The College has conducted an impact analysis of the Innovation Ventures Fund initiative and its related SoTL projects. This inquiry included 
a survey of faculty to gauge perceptions of success of the initiative, network analysis to investigate new connections formed through 
proposals and funded projects, and a survey of products derived from seeded collaborations. Together these results provide insight into 
the development of an innovation culture focused on improving undergraduate education. This symposium will describe the structure of 
the Innovation Ventures Fund and the faculty collaborations developed through this initiative. Additionally, this symposium will disseminate 
findings from this study and highlight three SoTL projects supported through this initiative. 
 
 
94:  Alternatives to Tinto: Applying Culturally-Relevant Frameworks to Study STEM Success (D) 
Tonisha B. Lane, Blanca Rincon, Christopher Newman—University of South Florida 
 
In this symposium, the researchers will present three empirical studies that utilize various theoretical frameworks to investigate the 
experiences and outcomes of underrepresented students in STEM. These theoretical frameworks are proposed as alternatives to the often 
cited theory of college student departure (Tinto, 1987; 1993), which posits that college students’ “academic and social integration” into 
the university is central to student retention. Over the years, higher education scholars have revised (Rendon, Jalomo, & Nora, 2000), and 
critiqued (Tierney, 1992) this theory for its shortcomings. Such critiques suggest that alternative frameworks may be more appropriate for 
examining the success of underrepresented students in STEM. The purpose of this session is to provide the audience with culturally-
relevant frameworks that have been used to explore the success of underrepresented groups in STEM. This session has implications for 
planning evidence-based programming and designing empirical studies.  
 
Dr. Tonisha Lane used in-depth interviewing, participant observations, and document analyses of program content and materials to 
explore the strategies and practices of a STEM enrichment program at a large, public, research university. She focused on ways that the 
program promoted participation and retention of high-achieving, underserved students of color in the STEM disciplines through six 
principles: 1) staff availability, 2) trust, 3) positive motivation, 4) reinforcement, 5) encouragement, and 6) student accountability. She 
advanced a theory of proactive care that embodies this important combination, which is critical for programs that support successful 
outcomes of underrepresented groups in STEM. Finally, implications for a theory of proactive care and its impact are discussed within such 
institutional contexts. 
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Dr. Blanca Rincon and colleagues employ a community cultural wealth framework (Yosso, 2005) that recognizes the aspirational, 
navigational, social, linguistic, familial and resistant capital that shapes Latina/o STEM educational experiences. This study is informed by 
an online student survey of undergraduates enrolled at ten large, public, research intensive Midwestern universities. Results from this study 
suggest that Latino STEM students identify and draw upon wealth external to the campus – their siblings, peers, and community – as 
sources of support and inspiration to succeed. Results also support incorporating a community cultural wealth framework to adequately 
identify other forms of capital not highlighted within the current literature. 
 
Dr. Christopher Newman conducted a multi-campus case study of two historically White public research universities’ colleges of 
engineering. He utilized an Anti-Deficit Achievement framework emphasizing student and institutional success rather than failure. The focus 
on success led him to two colleges of engineering that have proven records of awarding African American students with bachelor’s 
degrees in engineering. Dr. Newman investigated what institutional practices and school agents (i.e., faculty, administrators, and staff) 
contributed to the remarkable outcomes of African American undergraduate engineering or computer science majors with 3.0 and higher 
GPAs. The Anti-Deficit, paired with an understanding of the campus racial climate, and a focus on equity allows for a better understanding 
of strategies that may garner success at institutions with similar characteristics. 
 
 
95:  Do Structured Networks Enhance URM Advancement? Study of a cross-cohort STEM network at UC Berkeley (S) 
Colette Patt, Mark Richards, Ira Young—UC Berkeley 
 
This presentation will describe and discuss a structured cross-cohort network that includes high-school students, undergraduates, graduate 
students and faculty in the mathematical, physical and computer sciences. The network is designed to increase recruitment, retention and 
advancement of students underrepresented in science. Increasing retention and advancement of underrepresented students is both an 
institutional and national priority. (HERI, 2010; HERI, 2015). 
 
The Berkeley Science Network (BSN) is a vertically linked mentoring network that with each group mentoring and being mentored by a 
more junior cohort or more senior cohort, respectively. It connects members to each other horizontally too by providing a social network 
that is deeply embedded in specific academic disciplines. These are closely related disciplines in which URMs are most severely 
underrepresented at every educational and career stage (Chen, 2013; NSF, 2015). They are also fields that are sufficiently intellectually 
related to make interaction between individual in the network academically meaningful.  
 
Mentoring, professional development, and academic enrichment activities are delivered through the network. Participants are referred to 
existing resources and organizers also create new programs in response to emergent needs, for example, scholarship support for students 
with financial need, social events to reduce isolation, academic enrichment activities that range from tutoring sessions to intensive summer 
study programs, early introductions to research for entering graduate students, and community-wide retreats and gatherings. BSN also 
provides opportunities for increasing engagement of diverse students in scientific research and their specific disciplinary communities. The 
goal is to create a largely self-reliant structured network that depends on staffing primarily for coordination, rather than for direct service 
provision. Starting with in-person connections that are cultivated while on campus, and moving into virtual relationships over time as 
students graduate and migrate to jobs and graduate school, BSN offers a new model for connecting students in a science community that 
can be sustained to provide a long-term trusted set of peers, advisers, and mentors to increase the retention and enhance the 
advancement of URM students. The network is structured and designed to allow for the continuity of connections among students within 
and between cohorts, and also among alumni, and between students and alumni, for the long-term career enhancement of its members. 
 
Research on the network will be presented using a case study approach, including data from evaluations of project components and a 
student survey that is repeated every three years. The presentation will describe the process and impact of instituting a structured and 
sustained academically embedded social network, discuss the unique opportunities as well as some of the challenges afforded by this 
model, and focus on impact to date. 
 
Berkeley Science Network (BSN) is supported by the Mitchell Kapor Center for Social Impact, the National Science Foundation-Berkeley 
Science Connections (BSC) program, and the National Science Foundation-BSN- Leadership Program (BSN-LP). 
 
 
96:  Transforming STEM Pedagogy and Institutional Teaching and Learning at a Historically Black College and University 
Margaret I. Kanipes, Kathy Cousins-Copper, Marion Franks, Faye Maor, Angela White—North Carolina Agricultural and Technical State 
University 
 
North Carolina Agricultural and Technical State University (NCA&T) has been recognized as a leader in the production of STEM 
baccalaureate degrees awarded to African Americans. Also, the University is ranked 4th as an institution of origin for African American 
PhDs in STEM. Increasing the numbers of minority students matriculating in STEM degree programs has been challenging, despite 
expanding career opportunities in academia and both the public and private sectors. A STEM Center of Excellence for Active Learning 
(SCEAL) has been created at NCA&T as a result of a major institutional gift from the NC GlaxoSmithKline Foundation. SCEAL involves a 
collaborative effort between the Departments of Biology, Chemistry, English, Mathematics, and Physics. Preliminary results of the SCEAL 
and its ongoing efforts in creating and implementing active learning classroom strategies through the science and mathematics will be 
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presented in a traditional symposium format. 
 
Four presentations will be the focus of this traditional symposium. Presentation 1 will highlight the major goals and activities of SCEAL. The 
overarching goal of SCEAL is to transform pedagogy and institutional teaching and learning at North Carolina A&T to significantly increase 
the production of high-achieving students who will pursue careers and increase diversity in the STEM workforce. SCEAL objectives are 1) 
build a strategic pipeline for high achieving STEM students; 2) Build and implement Math and science models for student-centered active 
learning and 3) Build a faculty community of practice for student-centered learning. 
 
Presentation 2 will focus on the creation and implementation of the emporium models in the Departments of Mathematics and Chemistry 
at NCA&T. Developing a student-centered active learning environment across-class and across-discipline is one way of cultivating a culture 
of responsibility and commitment to inquiry, ownership, and engaged learning among students. In the Emporium model, students spend 
much more time working through mathematics problems, compared to the lecture model in which instructors typically work through the 
problems and students watch and listen, while instructors, graduate assistants, and undergraduate peer tutors are available in the 
Emporium model to answer students’ questions. 
 
Presentation 3 will be on writing across the curriculum. The relationship between reading and writing skills and learning in mathematics and 
science is well documented with research going back to the 1980’s. This project incorporates the development of communication skills as 
an intricate and vital contributor to student success. 
 
Presentation 4 will focus on the efforts in the Department of Biology at NCA&T on transforming the introductory biology course from a 
traditional lecture-based course into an active learning environment that promotes the development of higher order critical thinking skills, 
metacognitive skills, and science literacy. To accomplish these goals, they have taken a multifaceted approach. First, they are exploring the 
efficacy of free response compared to multiple-choice formats for “just in time” teaching via classroom response systems in the 
development of communication and critical thinking skills. Secondly, they have introduced case studies to provide students with the 
opportunity to learn about biological processes in a relevant, real-world context. The results from these efforts will be presented. 
 
The STEM Center of Excellence for Active Learning at NCA&T's desires are to build a dynamic culture and environment that improves 
student learning, engage students in practical and global experiences, and advance large numbers toward graduate and professional 
degrees and careers in STEM. 
 
 
97:  Effect of TEACH Research on Career Interest and Intention in Clinical Research (S) 
Audrey Tanksley MD, Samantha Ngooi MPP, Vineet Arora MD MAPP, Barbara Schneider PhD, and David Meltzer MD PhD—University of 
Chicago 
 
Purpose: Despite the need to diversify the nation’s scientific workforce, few pipeline programs have been theoretically based or rigorously 
evaluated. Training Early Achievers for Careers in Health (TEACH) Research is a program based on ‘aligned ambition’ and designed to 
increase students’ potential to enter clinical research careers. We assess whether a pipeline program that provides access to realistic career 
experiences and a multi-tiered structure of mentors results in formation of aligned ambition consistent with entry into a clinical research 
career. 
 
Methods: Between 2004 and 2014, 158 juniors from an honors precollege program were randomized to TEACH (n=91) or control (n=67) 
and surveyed about their career interests before and one year after the program. Subjects rated interest on a Likert scale and indicated 
intent through open-response questions. Changes in career interests and intents were compared between intervention (TEACH) and 
control groups. 
 
Results: Data suggest TEACH students were better able to sustain interest in research careers than control students (71% TEACH vs. 38% 
control, p=0.08). TEACH students exhibited greater increase in intent to enter a career in clinical research compared with controls (+16.9% 
vs. +4.5% controls, p=0.05).  
 
Conclusions: Our results suggest that pipeline programs based on aligned ambition may be effective for sustaining career interest and 
cultivating intentions toward research careers. The main effect was to preserve interest among those that were initially interested in a 
clinical research career. These findings emphasize the importance of targeting pipeline programs to minority students already interested in 
research. 
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98:  Engaging and Retaining STEM Students using a Strength-based Hybrid Bridge Program Model (D) 
Drew Kohlhorst, Kristin Gordon, Amanda Marie James, and Patricia Marsteller—Emory University 
 
Numerous reports call for universities and colleges to improve student engagement and the success rate of students transitioning to 
college especially in STEM disciplines. A 2012 NSF STEP grant has allowed us to focus on increasing STEM retention and graduation rates. 
We have identified key academic and social skills needed to help garner student success. To this end, we developed an innovative summer 
bridge program incorporating both residential and online instructional models using problem-based learning; science writing, course 
advising workshops, mathematics diagnostics/tutoring and guided self-assessment activities. Our data indicates students (n=210) overall 
performance, as measured by cumulative and science GPA metrics increased slightly, also we noted the formation of a strong student-led 
learning community and resource network for participating students Further, we have noted an overall decrease in DFW rates among 
bridge program participants in introductory Biology and Chemistry courses (3% and 4%, respectively) and a decrease in students electing 
to take STEM courses for which they are unprepared during their first freshman semester. In students eligible to declare a STEM major, we 
have noted a 10% increase in STEM retention among bridge participants vs. bridge-eligible invited non-participants. High levels of 
student-reported metrics of program satisfaction, institutional satisfaction and self-formation of needs-based groups are also noted in our 
findings. During the initial pilot phase of this program, several program structure, technical and communication challenges have been 
addressed to increase the success and retention rate of the program. In the past four years of the program we have utilized best practices 
and student-reported data to inform our program structure and development including the addition of several “Getting Started” and 
“Campus Resource” modules, ALEKS for Math and virtual math tutoring in both our traditional and online curriculum. Additionally, we 
have re-focused our online platform development from Blackboard to Google Apps to our 2015 program platform Microsoft OneNote for 
Classrooms. Based on student data, the incorporation of Microsoft Office building skills has been instrumental in moving forward quickly 
with college readiness needs, as many students are unaware of the functionality or collaboration options in these online platforms. We 
intend to expand this innovative model of student engagement to all incoming pre-freshmen over the next 2-3 years with further 
development into the social sciences and humanities. 
 
The round table portion of this session will hopefully focus on the development, piloting and potential expansion of a successful summer 
bridge program. As this bridge program has been successfully deployed in both online and residential formats we believe our experience 
and practical knowledge will be of great use to attendees and administrators, in helping to build student study, academic and social skills. 
 
 
99:  Qualitative Interviewing: From Design to Detail (W) 
Christine V. Wood, PhD, Veronica Womack, PhD, Bhoomi Thakore, PhD, Remi Jones, and Richard McGee, PhD—Northwestern University 
Feinberg School of Medicine 
 
Qualitative methods are particularly useful for understanding the processes and mechanisms behind a student’s experiences with 
interventions. 
 
In this 90-minute workshop, members of our team will lead an active learning experience in designing and conducting qualitative 
interviews that elicit responses that researchers and program directors can use to reveal, richly describe, and analyze their subjects’ 
experiences. Through discussion, demonstration, and other activities, we will cover principles of developing interview questions, interview 
techniques, and strategies to help participants develop interview guides that reflect their research and evaluation questions. The goal will 
be to make qualitative interviewing more accessible as a tool for a range of users, from those who have small questions to answer with 
small number of participants to those interested in more elaborate studies. Participants are encouraged to bring research and evaluation 
questions that they want to pursue for refinement during the workshop. 
 
This workshop will help participants to: 
 
o Distinguish the types of research and evaluation data qualitative interviewing can provided compared to scaled and open-ended surveys 
o Align interview questions with their research and evaluation aims 
o Go from research questions to obtaining data to answer those questions (“operationalization”) 
o Develop questions appropriate for theory-driven (“deductive”) and exploratory (“inductive” or “grounded theory”) research questions 
o Construct open-ended questions that elicit rich and complete answers 
o Recognize how probing and “active listening” skills are used during interviews to draw out meaning from initial responses without 
“leading” in a particular direction 
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100:  Do You Play Fair? A Workshop about Bias in Academia (W) 
Christine Maidl Pribbenow and William T. L. Cox—University of Wisconsin-Madison  
 
This session will introduce participants to Fair Play, an NIH-sponsored intervention to explore and address biases that impede student 
success in STEMM fields. Fair Play is a video game designed to raise awareness about stereotypes, microaggressions, and other racial 
biases in academia (Gutierrez et al., 2014; McGabe, 2009). In the game, players step into the shoes of Jamal, an African-American 
graduate student who experiences bias incidents as he navigates through his academic career and interacts with faculty, staff, and students 
on a college campus. Fair Play enables attendees to experience and learn about many forms of racial biases firsthand, providing an 
engaging and dynamic environment for perspective-taking and increasing bias literacy. The content of Fair Play was developed and based 
on the scientific literature on racial biases, as well as the personal experiences of minority students in postsecondary education institutions. 
 
The Fair Play game is situated as the central piece within a broader workshop about racial bias and how to address it. The first section of 
the workshop introduces attendees to the scientific literature about unintentional racial bias (i.e., “implicit bias”)—where it comes from, 
how it operates, and how it can influence behavior despite our best intentions. In the second section, we share research on how video 
games impact learning, and specifically why video games like Fair Play are a particularly promising venue for addressing racial biases (Gee, 
2007). Workshop participants then play the game, after which they will participate in a group discussion about their experiences as Jamal, 
and their interactions with other primary characters. We then review literature on how to effectively address one’s own implicit bias, 
teaching a number of evidence-based techniques that have been shown to yield long-term change in implicit bias (Devine et al., 2012). 
Finally, we discuss different ways Fair Play can be used in academic settings, and give workshop attendees the resources and tools they 
need to conduct Fair Play Workshops at their own institutions. 
 
 
101:  Breaking the Bias Habit®: A Workshop to Promote Racial Diversity in STEMM Careers (W) 
Molly Carnes, Eve Fine, and Jennifer Sheridan—WISELI at the University of Wisconsin – Madison 
 
Between September 2010 and March 2012, we implemented a cluster randomized controlled study of an intervention to foster gender 
equity in academic science, technology, engineering, mathematics, and medicine (STEMM). Participants were faculty in 92 STEMM 
departments at the University of Wisconsin – Madison (46 experimental and 46 wait-list control departments). The results were published in 
Academic Medicine in February 2015. 
 
The study focused on implicit bias as a remediable habit and hypothesized that strategies used to break other unwanted habits would help 
faculty break “the bias habit.” The intervention, a workshop incorporating principles of adult education and behavioral change, aimed to 
increase awareness of bias in academic STEMM fields; promote motivation to reduce the influence of bias; and develop self-efficacy and 
positive outcome expectations for habitually taking actions to enhance gender equity. In experimental vs. control departments, faculty 
showed significant increases in personal bias awareness, motivation to minimize bias, self-efficacy in their ability to promote gender equity, 
and -- for departments in which more than 25% of faculty participated -- actions to promote gender equity. Faculty in experimental 
departments also reported greater improvements in department climate. 
 
The workshop is offered in three modules. Module 1 presents research on the origins of bias as a habit. Module 2, inspired by the work of 
Daryl Chubin and Ruth Sevo, promotes “bias literacy” by describing and labeling six bias concepts and presenting research demonstrating 
how these concepts operate in academic settings. Module 3 promotes self-efficacy by providing participants with evidence-based 
strategies they can practice to overcome bias. Throughout, the workshop incorporates active learning to promote engagement with the 
content and motivate intentional behavioral change. 
 
The modular structure provides opportunities for adapting the workshop to contexts other than gender bias. Module 1 can serve as an 
introduction for a workshop on a variety of different forms of bias and presents a valuable example of how to initiate a discussion about 
bias that minimizes blame and accusation, allows participants to recognize bias as a normal, though undesirable, part of the human 
condition, and develops motivation to minimize the influence of bias. Module 2 can be adapted, by selection of research studies, to 
address a variety of different forms of bias including racial and ethnic bias; bias based on disability, sexual identify and orientation; 
intersectionalilty, and more. Module 3 can be adapted to present evidences-based strategies for minimizing the biases described in 
Module 2. 
 
For this Understanding Interventions (UI) conference we propose to present a four-hour workshop using two adaptations of Module 2: one 
that focuses on minimizing race and ethnicity bias to achieve a more diverse STEMM workforce; and one that concentrates on 
understanding and minimizing the role of race and ethnicity bias on health care disparities. Module 3 will be adapted to use illustrative 
studies in the context of race and ethnicity. 
 
The workshop we present will provide members of the UI community with theoretically supported, evidence-based content, resources, and 
tools they can use in a practical way to develop similar workshops at their own institutions or to modify their own personal behaviors, 
reactions and judgments. 
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102:  Characteristics of Excellence in Undergraduate Research: A framework for best practices (W) 
Linda Blockus—University of Missouri 
 
Characteristics of Excellence in Undergraduate Research (COEUR), developed by the Council on Undergraduate Research (CUR), is a 
summary of best practices that support and sustain highly effective undergraduate research environments at all types of institutions. 
COEUR is organized in sections that correspond to various functions or units of a typical college or university campus. In CUR’s experience, 
successful programs exhibit many of the characteristics enumerated in this document. Further, many of the characteristics described in this 
document overlap and are important elements in an integrated, synergistic approach to enhancing undergraduate research. 
 
This workshop will walk participants through the 12 sections and along the way ask participants to evaluate successes and challenges 
related to those sections in their own institutional or programmatic context. Participants will then be organized into smaller groups to 
discuss common interests and challenges identified in COEUR. Suggestions on how participants might utilize COEUR on their campus to 
frame discussions and leverage change will be discussed.  
 
Information on resources that CUR can provide will be shared along with information on a new annual award, the CUR Campus-wide Award 
for Undergraduate Research Accomplishments (AURA). This award recognizes higher-education institutions that have both successfully 
implemented some of the characteristics of excellence and have devised exemplary programs to provide high-quality research experiences 
to undergraduates. The depth and breadth of the institutional commitment to undergraduate research as well as the innovative nature of a 
sustained, exemplary program are important criteria for award selection. Information on the inaugural winners (announced in January 2016) 
will be presented. 
 
Undergraduate research experiences are a common intervention activity and a necessary professional/scientific development experience 
for students to successfully pursue an advanced research degree. The COEUR summary provides a framework for institutions and programs 
to discuss and self-evaluate the extent to which their environment supports this high impact educational practice. Of specific interest to UI 
attendees will be sections on administrative support, professional development, student-centered issues, curriculum, summer research 
programs, and assessment. Additionally, program directors and proposal reviewers may wish to utilize this framework to develop and 
review grant proposals that involve undergraduate research components. Intervention researchers may find COEUR helpful in framing the 
components of undergraduate research as an intervention. 
 
 
104:  BOOSTING TRAINEES’ SCIENCE IDENTITY AND CAREER COMMITMENT THROUGH SCIENTIFIC 
COMMUNICATION SKILLS: A COLLECTION OF ACTIVITIES THAT ANYONE CAN IMPLEMENT (W) 
Carrie Cameron and Shine Chang—The University of Texas M D Anderson Cancer Center 
 
Research has shown that science trainees’ attitudes about their own scientific communication (SC) skills independently and significantly 
impacts their career intentions,1-3 and also that mentors themselves experience uncertainty and frustration about how to impart these 
critical skills to their mentees4, (Cameron et al., forthcoming). Moreover, trainees whose mentors actively develop their speaking and 
presentation skills tend to be more productive with respect to oral presentations and publications (Lee et al., forthcoming). The 
mechanisms through which trainee attitudes about their SC skills affect their career intentions include not only self-efficacy, but also 
outcome expectations and sense of identity scientists. Even the promising new approach of fostering trainees’ understanding of the 
communal goal affordances of research careers5,6 can be realized through SC skill development activities. These mechanisms illustrate the 
transformative as opposed to strictly pragmatic value of developing strong communication skills. A greater reliance on transformative 
rather than purely didactic approaches to communication skills (i.e., sending trainees to one-day workshops, providing bald corrections on 
manuscript drafts that do not acknowledge the trainee’s intellectual contribution, and staging occasional presentation rehearsals) may 
provide valuable opportunities to help trainees develop as professionals, especially those whose backgrounds may include less exposure 
than their peers’ to the academic register of English. This workshop for mentors and training administrators presents a range of uncommon 
speaking and writing activities that are designed to boost science identity, outcome expectations and sense of communal goal affordances 
via the medium of SCS. Participants will understand the rationale for the activities, learn how to use them to best effect, compare the 
feasibility of using various activities in their own settings, and develop a plan for implementation. This workshop is intended as a hands-on 
interactive session of 3 hours. 
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105:  Changing the Face of STEM: Recruiting & Retaining Latina STEM scholars in the Academy (W) 
Yvette Flores, Lisceth Brazil-Cruz, Marylou de Leon Siantz—University of California, Davis 
 
Latinas nationally compose close to 7% of the U.S. population aged 25 to 44. Yet they represent less than 3% of STEM PhDs. Furthermore, 
they are unlikely to enter academia lessening their representation on professorial and leadership ranks. In the academy, Latinas comprise 
only 2.5% of STEM faculty. The University of California, Davis is building a welcoming and diverse STEM research community, establishing 
an inclusive institution-wide climate, promoting equitable career advancement for women in science, and investigating barriers to success, 
resources and processes that facilitate the inclusion and success of women, with a particular focus on Latina STEM scholars in an effort to 
increase the representation of Latina STEM scholars on campus. This workshop will focus on findings from in-depth interviews with scholars 
from the Center for the Advancement of Multicultural Perspectives on Science, CAMPOS. Findings include the importance of focused 
mentoring and coaching on limit setting and prioritization, the need for clear tenure guidelines from departments chairs, and benefits of 
creating a supportive network for junior faculty with both cohort and generational guidance. Additionally, workshop will share the research 
center’s strategic focus to attract and support women in STEM, emphasizing Latina tenure track faculty scholars, who value diversity, 
mentorship, and are exceptional STEM scientists at the University of California, Davis. 
 
 
106:  Facilitating intellectual coaching skills in student mentors (W) 
Dylan S. Audette, Breonna J. Martin, Anne M. Terrell, Jacqueline L. Hilsenbeck-Fajardo, Mark T. Baillie, and Alenka Hlousek-Radojcic—
University of Delaware 
 
The provision of mentoring opportunities for first semester college students has been shown to reduce the achievement gap for at-risk 
student populations (Ross-Thomas & Bryant, Education, 115-1994) and increase retention of diverse student populations (Satyanarayana, et 
al., Proc ASEE Conf, 2014). Thus, we suggest that the positive outcomes of mentoring opportunities may similarly benefit retention of 
undergraduate at larger research universities. 
 
This focused workshop will facilitate discussion on developing sustainable, multi-level infrastructure of mentors that is essential to the 
instruction of laboratory sciences, and the success of diverse populations of students in introductory level biology and chemistry classes. 
The Integrated Science Learning Laboratories (ISLL) developed a program to integrate the foundational concepts discovered in 
introductory science courses at the University of Delaware. The ISLL instructional team consists of faculty, preceptors and graduate 
teaching assistants who have expertise either in biology or chemistry disciplines. This enables development and implementation of active 
and significant learning experiences that integrate knowledge typically restricted to individual fields/courses is strategically designed lab 
and classroom spaces. The curricular materials were designed to promote social interaction and engagement within the context of learning 
and to enhance their application of course content across disciplinary boundaries. However, the success of the ISLL’s courses requires 
educators to serve a role apart from curriculum development and implementation.  
 
Central to the successful goals of the ISLL is a program of tiered mentorship whereby faculty and preceptors have daily contact with the 
integrated student population and recruit students from this population to interact with small groups of students both as fellows assisting 
with classroom instruction, and as tutors after their completion of the course. The programmatic experience of these student mentors puts 
them in a great position to influence and connect with students on the basis of their shared experiences. In addition, student mentors have 
regular access to faculty and preceptors who promote ongoing training of our students to help them develop into effective educators and 
mentoring to enable their long term success. 
 
Peer mentors and GTAs are well versed in the course content but lack training in educational methodologies. Thus, the initial success of 
undergraduate and graduate student mentors depends on effective and rapid instruction into effective pedagogical strategies. Throughout 
our focused workshop we will introduce attendees to our own process of fostering pedagogical techniques in student mentors in the ISLL 
program at the University of Delaware and guide participants to refine their own institutions training programs. Furthermore, we will 
describe training strategies that help sustain these peer-mentor interactions with faculty and preceptors throughout the course of a 
semester. We will discuss the structure that allows us to maintain a diverse population of student mentors at a variety of education levels. 
Finally, we will facilitate focus groups that will outline feasible additions or modifications to attendee’s mentoring programs. We hope that 
through the implementation of long-term sustainable mentoring programs the quality of mentoring provided to participant’s programs will 
improve along with student learning outcomes. 
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108:  Thinking Beyond the Box:  Strategies for Institutional Change (W) 
Michael L. Penn, Jr., M.D., Ph.D.—Gladstone Institutes, Sherilynn J. Black, Ph.D.—Duke University, Steven P. Lee, Ph.D.—University of 
California, Davis, Terrance R. Mayes, Ed.D—Stanford University. and Anthony DePass, Ph.D.—Long Island University 
 
While diversity in the scientific workforce remains the major focus of many programs presented at this conference, historical impact 
measures and many outcomes show that success is often invisible beyond the program itself. As a result, underrepresentation persists in 
the workforce. Further, the rates of increases of underrepresented populations in the workforce remain suboptimal—such that time 
projections for parity with representation in the general population raise questions as to the adequacy of return on the collective 
investments toward this effort.  And while many interventions are designed primarily to increase efficiency and efficacy within a program, it 
is necessary to develop strategies for transformation and adoption across larger units of departments, colleges, and institutions.  
 

The goal of this workshop is to outline some of the key principles of driving organizational change and institutional transformation. This 
workshop addresses the need to extend the benefits of successful interventions across and beyond a given institution—to enable climate 
transformation instead of limited local improvement.  Diversity professionals, program directors and key staff, being the likely architects of 
such change, can best achieve that change in environments that empower and facilitate transformation.  What then can be done to 
determine and/or influence their environments?  Attendees will have the opportunity to learn about essential leadership and 
communication skills to bring about meaningful change at their respective institutions. A particular emphasis will be placed on empowering 
the individual—irrespective of their role—to make an impact. This workshop will be structured as a series of brief vignettes that highlight 
the skills needed to meet the challenges of institutional transformation coupled with small group opportunities for individuals to identify 
simple actions they can take at their respective institutions to advance change.  Through the acquisition of these skills, individuals may be 
positioned to amplify the impact of successful interventions developed to increase representation in the biomedical workforce.  
 
While the amount of progress that is desired often requires time and hard work, we hope to help participants develop strategies to 
transform our current efforts into broad, scalable solutions that will ultimately result in real diversity in our nation’s biomedical workforce. 
 
 
109:  Peer mentoring as an intervention for increasing student success among URM STEM majors (W) 
Brian Booton and Linda Blockus—University of Missouri, Anthony DePass—Long Island University, and Elisabeth Russell – McKenzie—
Temple University 
 
This workshop will outline an effective peer mentoring model for the mentorship of underrepresented STEM majors participating in the 
University of Missouri’s NIGMS IMSD program. This innovative peer mentoring program has resulted in the growth and success of our 
IMSD participants, as well as yielding significant learning outcomes for the peer mentors. In the past eight years, our program has grown 
from 20 to more than 100 underrepresented undergraduates. We now have a cadre of 10 trained peer mentors who work with our 80 
freshmen, sophomores and transfer participants. The specifics of the peer mentor training will be discussed including selection, 
responsibilities, a three-day training retreat, and on-going weekly professional development workshops. Our peer mentors assist 
underclassmen with acclimating to the university, achieving academic success, identifying and interviewing for research lab positions, as 
well as maximizing one’s undergraduate research experience. Peer mentors also participate in our comprehensive IMSD program that 
integrates research, faculty mentoring, academic and social support, and professional development to prepare students to matriculate into 
graduate doctoral and medical/doctoral programs. Evidence of this successful intervention has been shown in focus group and external 
evaluator reports, student feedback, and success of our students entering summer research and graduate programs. With limited funding 
available to support professional program staff and varying demands of faculty at a research university, we have leveraged our peer 
mentors to expand, strengthen, and enhance our IMSD program for STEM undergraduates, while making the professional development a 
defining leadership experience for the peer mentors. 
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110:  Incorporating 3D Printing in the Biology Classroom to Enhance Curriculum and Promote STEM Education (P) 
Na Xu1, Galina Letnikova2, Seongkeun Ahn3, Felix Peralta2 –Natural Sciences Department1 and Library Department2, LaGuardia Community 
College (CUNY), Graduate School of Library and Information Studies3, Queens College (CUNY) 
 

Using 3D printing technology in educational settings is now being ventured in colleges and graduate schools. It has been shown that using 
3D printer in the classroom enabled students to experiment design concepts and ideas and helped students to overcome barriers for 
creation (Bushwick, 2013; Chen, 2014; Hidalgo, 2014) . 3D printer has the potential to be used in multiple disciplines, such as science and 
engineering majors. Since the Fall I semester of 2014, LaGuardia Library Department has been offering faculty a portable consumer-end 
3D printer (MakerBot Replicator 2) for classroom use. The overall goal of this endeavor is to provide a hands-on learning conduit for active 
learning of community college students.  To experiment how 3D printing technology can be incorporated in the Biology classes, we 
included a 3D printing education session as part of the introductory biology laboratory classes for both biology major and non-biology 
major students taking entry level Biology class. Using the 3D printer, biology students can print out complex molecules to study and have a 
better understanding about the structure and function of molecules. Students will also understand how certain molecules work together as 
a complex better. After experimenting for three semesters, we collected feedback from students, faculty and library staff, summarized our 
experience and improved the assignment and syllabus for future classes. Using 3D printing, we were able to enhance curriculum by 
providing means to transform biological theory into physical reality. Our survey results also showed that incorporating 3D printing in the 
Biology classroom significantly promoted students interests in learning STEM principles.  
 
 
111:  Pathways to Success: An Overview of STEM Persistence Interventions at the University of Minnesota 
Meaghan Stein, Robin Wright, Ph.D., Abby Conover—University of Minnesota – Twin Cities 
 
In spite of significant investments of effort and money over the past 30 years and more, the data lead to an unfortunate conclusion: we 
have not made as much progress as we want or need toward the goal of increasing the number and diversity of students who earn STEM 
baccalaureate degrees. An emerging body of evidence has identified factors that either enhance or interfere with student persistence. This 
poster describes the University of Minnesota’s efforts, funded through the HHMI Pathways to Advance Student Success grant, to increase 
student persistence and attainment of undergraduate degrees in the biological sciences. 
 
Not surprisingly, a major predictor of persistence is a student’s academic performance. Thus, providing effective support for 
undergraduate academic achievement is a critical component of any program that aims to increase persistence. However, intervening to 
boost academic performance alone is not enough. Students’ psychosocial characteristics are also an important part of the persistence 
equation. As defined by earning a STEM degree within six years of entry into college, meta-analysis has recognized the following 
characteristics as important for student success: Academic Discipline; Achievement Motivation; Academic Self-Efficacy; Institutional Fit; and 
Social Support.  
 
The HHMI Pathways to Advance Student Success grant, awarded in 2014 to the College of Biological Sciences at the University of 
Minnesota, will integrate psychosocial assessment, real-time feedback on student academic performance, and peer mentoring programs in 
order to increase the percentage of at-risk students who earn biological sciences degrees by 10% or more within five years, thus achieving 
the 2012 PCAST report recommendations. This grant will also reveal specific factors that enhance or inhibit persistence of our majors that 
may provide new insights relevant for other persistence initiatives.  
 
As described in this poster, all of the HHMI grant-supported activities aim to 1) identify and respond to student retention risks as they arise 
at the course, program, or college level; and 2) embed students in peer mentoring programs that will support their engagement and 
success. We expect that the real-time academic performance feedback and intervention, together with the peer mentoring programs and 
understanding of students’ psychosocial characteristics, will increase students’ academic performance and engagement, supporting our 
goal of a 10% increase in biological sciences degrees.  
 
 
112:  Females of Color and STEM Persistence: The Role of STEM Talent, Identity and Interest (S) 
Michele Randolph, Angela Ebreo and Phillip J. Bowman—University of Michigan 
 
A better understanding of strengths-based pipeline interventions and the persistence of women of color in science, technology 
engineering and mathematics (STEM) has become a major national challenge with both higher education policy and theoretical 
implications. STEM persistence problems are especially severe for underrepresented minorities including African American and Hispanic 
American women. Michele Randolph’s presentation introduces central aspects of her dissertation work on the relationship between social-
cognitive motivational factors and STEM persistence. Going beyond evaluation studies, this theory-driven dissertation focuses on women 
of color within strengths-based research opportunity interventions for undergraduates to better understand pivotal mechanisms that 
facilitate and undermine intervention efficacy. Ms. Randolph’s reformulation of social cognitive career theory (R-SCCT) considers both: (a) 
the operation of four major sources of self-efficacy within intervention settings; the moderating role of specialized STEM-related talent, 
identity and interest. Within her R-SCCT, STEM-related talent, identity, or interest is viewed as a pivotal personal strength that many 
underrepresented students bring to STEM interventions that may reinforce social cognitive motivation, buffer impact of contextual barriers 
and promote STEM persistence. This study provides new insight into motivational and contextual mechanisms that promote STEM 
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persistence among women of color intervention participants. In addition to the theoretical significance, this policy-relevant study also 
promotes the importance of strengths-based pipeline interventions for increasing global competitiveness by reducing the premature 
foreclose on STEM careers among women of color during the undergraduate-to-graduate school transition.  
 
 
113:  Males of Color and STEM Persistence: The Role of Critical Racial Consciousness (S) 
Gordon Palmer, Angela Ebreo and Phillip J. Bowman—University of Michigan 
 
African American males and other males of color face declining odds in the STEM higher education and career pipeline. For African 
American males, a growing literature on the school-to-prison pipeline highlights the disturbing risks of mass incarceration and systemic 
barriers to success in STEM careers or higher education in general. Guided by a strengths-based framework, this presentation focuses on 
the role of racial consciousness in STEM career persistence challenges for males of color. Guided by theory and research on racial 
attitudes, racial consciousness includes three types of predispositions about inter-group racial inequalities or inequities - cognitive (critical 
system-blame beliefs), affective (feelings of discontent) and behavioral (readiness for collective resistance). Consistent with a strengths-
based framework, past research indicates that cognitive, affective and behavioral dimensions of racial consciousness may promote well-
being, academic performance, as well as goal-directed behaviors. Gordon Palmer’s presentation focuses on the role of the cognitive 
dimension or critical racial consciousness (system-blame beliefs about racial inequalities) on STEM persistence of males of color. Going 
beyond past studies, this presentation will explore several questions: Do males of color have distinct patterns of critical racial 
consciousness or system blame beliefs about racial inequalities? Are males of color who blame the system, rather than group deficits for 
racial inequalities, more or less likely to pursue STEM majors? Do other personal strengths such as STEM-related efficacy or STEM-related 
talent, identity or interest moderate the relationship between critical consciousness and STEM persistence among males of color? This 
presentation provides new insight into STEM persistence challenges faced by males of color with important theoretical, practical and policy 
implications.  
 
 
114:  First Generation College Students and STEM Persistence: Informal Social Support as a 
Means of Alleviating Student Distress (S) 
Nathanael Boorsma, Angela Ebreo and Phillip J. Bowman—University of Michigan 
 
In addition to underrepresented minorities and women, there is also an increasing policy focus on the importance of strengths-based 
interventions to broaden the participation of first generation and low-income students from diverse backgrounds. Studies have indicated 
that levels of psychological distress in the form of anxiety and depression are especially high among first generation students who not only 
come from low-income families, but also face financial, academic and other sources of stress in their pathways to college and career 
success. Therefore, among first generation students, it is especially important to better understand their patterns of informal support, 
psychological distress and STEM persistence. Guided by a strengths-based framework, Nathanael Boorsma’s presentation focuses on the 
importance of various informal social supports from significant others (e.g., mentors, family, and friends) external to interventions in 
overcoming psychological distress. Analyses of data from first generation undergraduates in summer research interventions reveal that 
informal support from specific sources is associated with lower levels of distress, particularly for STEM undergraduate majors. In addition, 
the impact of informal social support on distress depends to some extent on the specific support sources, support functions and STEM vs. 
non-STEM undergraduate majors. This study provides new insight into STEM persistence challenges faced by first generation and low-
income intervention participants with important theoretical, practical and policy implications. 
 
 
115: The Tuskegee Alliance to Forge Pathways to Academic Careers in STEM (T-PAC): Program Evaluation and Progress for 
Year 1 
Melody L. Russell —Auburn University, Mohammed A. Qazi, Shaik Jeelani—Tuskegee University, and Bokai K. Robertson—Alabama State 

University 

This NSF AGEP-T project is a collaborative effort among three doctoral granting institutions in the state of Alabama consisting of two 
Historically Black Universities (HBCU): Tuskegee University (TU), and Alabama State University (ASU); and a Predominantly White Institution 
(PWI): Auburn University (AU). The Tuskegee Alliance to Forge Pathways to Academic Careers in STEM (T-PAC) program is designed to 
implement activities and interventions that enhance the graduate school experience and promote degree completion for the STEM 
doctoral students across all three institutions that have been recruited for the AGEP-T program. This presentation provides an overview of 
the evaluation data and progress of the T-PAC alliance for year 1 of the project. Surveys were administered to T-PAC scholars and their 
faculty advisors for feedback on the development, implementation, and evaluation of the virtual STEM graduate model for URMs. Surveys 
also addressed factors that enhance the graduate school experience for URMs. Key indicator questions on the surveys are aligned with the 
goals and objectives of T-PAC. According to evaluation findings, T-PAC scholars responded positively regarding the current resources 
provided by the program. Based on faculty and student feedback some primary challenges for the program include more involvement for 
scholars and faculty mentors, enhancement of mentorship for scholars, and more exposure to academic assistance.  
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116:  The California AGEP-T Alliance  
Mark Richards and Colette Patt –UC Berkeley, Mohammed A. Qazi, Shaik Jeelani—Tuskegee University, and Bokai K. Robertson—Alabama 

State University 

The California Alliance for Graduate Education and the Professoriate (California Alliance) consists of the University of California, Berkeley; 
University of California, Los Angeles; Stanford University; and California Institute of Technology. The Alliance has been established to 
ensure that URM PhDs from our alliance institutions, in much larger numbers, aspire to and populate the ranks of the postdoctoral 
population, the faculty at competitive research and teaching institutions, the federally funded national laboratories, and scientific think 
tanks. These are career placements for which the California Alliance institutions are exceptionally capable of preparing graduate students 
and postdoctoral fellows, and these are precisely the positions in which underrepresentation is most pronounced and seemingly the most 
intractable nationally (Nelson, 2010). The California Alliance focuses on increasing diversity in the academic fields with the greatest national 
underrepresentation of minorities: the mathematical, physical, and computer sciences; and engineering (MPCS&E) (NSF, 2015; NRC 2010). 
In these fields, the number of URMs declines precipitously from the graduate to the professional levels nationally.  
 
To accomplish its goals, the California Alliance is: 1) Creating an unprecedented community of practice across the four Alliance institutions 
that includes graduate students, postdoctoral fellows, faculty, and key administrators; 2) Engaging faculty as mentors to advance URM 
students’ careers across these four institutions; 3) Setting new standards for professional development; 4) Promoting URM PhD 
advancement to faculty and postdoctoral ranks in STEM through new partnerships and using new tools; and, 5) Conducting research that 
leverages the architecture of the California Alliance to identify factors related to URM students' success and professional ascension in the 
MPCS&E fields, and more generally within STEM.  
 
This presentation will describe the California Alliance’s cross-institutional mentoring and postdoctoral programs, and how it is developing a 
community of diverse scientists across institutions. We will then present evaluative findings to date. 
 
 
117:  CIC professorial advancement initiative: Challenges and Opportunities to mentor underrepresented minority postdocs 
transition into the professoriate. 
Aman Yadav—Michigan State University, Cristina Soto—Purdue University, Mark Smith—Purdue University, Amber Cox—Committee on 
Institutional Cooperation, Kathy Dixon—Purdue University, Mohammed A. Qazi, Shaik Jeelani—Tuskegee University, and Bokai K. 
Robertson—Alabama State University 
 
The goal of our AGEP Alliance is to create and cultivate a mentoring-based professorial advancement initiative for URM postdocs at CIC 
(Committee on Institutional Cooperation) institutions, with the mission of training a new generation of exceptionally well-prepared scholars 
to populate the CIC faculty ranks. The first step in this direction is to better understand challenges that URM students face in STEM fields 
as they transition into the professoriate.  
 
The purpose of our study is to explore the preparedness and the challenges URM postdocs face in STEM fields as they transition into the 
professoriate. URM postdocs in STEM fields completed a Qualtrics survey, which assesses science self-efficacy, science identity, general 
belonging, and discipline-specific sense of belonging. Participants were comprised of URM postdocs (n=49; 37% male; 61% female; 2% 
other) in STEM fields that hold positions at CIC institutions. Participants ranged in age from 27 to 48 (M= 32.08, SD = 6.2). The 
race/ethnicity identification of participants included: 47% Black/African/African American, 35% Hispanic/Latino, 16% multiracial, and 2% 
Native American. Results indicate that participants’ lowest efficacy lies in their abilities to develop theories, analyze data, and write reports 
about research results. More often, participants report incompatibility between their research identities and social identities (e.g., ethnicity, 
gender, social class, etc.). Additionally, participants report they would feel more like researchers in their fields if more people of their 
backgrounds were in their disciplines. 
 
If the United States is to stay globally competitive in the STEM fields, it is imperative to see an increase in the number of URM students and 
postdocs pursuing and succeeding in faculty positions. The predicted change in demographics makes it imperative to understand the 
obstacles that are currently preventing or hindering URM from entering and succeeding in academia. The more we understand these 
challenges the better prepared we will be to create a pathway into academia that will be supportive and reflective of the growing diverse 
population. The current study reveals some of those challenges, some perhaps unique to URM postdocs and others that are likely to be 
challenges to postdocs in general. 
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118:  PROMISE AGEP 
Renetta G. Tull—University of Maryland, Baltimore County, Mohammed A. Qazi, Shaik Jeelani—Tuskegee University, and Bokai K. 

Robertson—Alabama State University 

Maryland Transformation, Maryland’s AGEP-T program, is a university system-wide effort for the state of Maryland to facilitate URM STEM 
graduate student and postdoctoral professional development and pathways to careers to the Professoriate. Founded in 2003, UMBC leads 
the alliance with partners: the University of Maryland College Park and the University of Maryland Baltimore. The PROMISE AGEP consists 
of all 14 colleges, universities, and regional education centers in the University System of Maryland, four community colleges, and a former 
NSF Model Institution of Excellence Hispanic Serving Institution in Puerto Rico. PROMISE has been a critical catalyst for increasing 
enrollment, retention, and graduation rates of students from underrepresented groups. The program also contributes to the higher 
education literature on retention and professional development for graduate students and postdocs.  
 
PROMISE includes programmatic and research components. The research explores questions, including: 1) Does experience of micro-
affirmations/micro-aggressions, a sense of belonging, professional networks, and mentoring experiences influence graduate student 
outcomes such as time to degree, persistence, job placement, and a sense of agency in career advancement?; and, 2) What role does 
participation in the PROMISE AGEP play in these experiences and outcomes?  
 
The goals of the proposed research are to 1) determine whether students are more likely to experience a sense of agency in career 
advancement, persist in their degree programs and STEM, have shorter time to degree, and find academic appointments post-graduation; 
and, 2) explore how the PROMISE program facilitates access to these various academic experiences, promoting educational outcomes for 
URM students in STEM. Theoretical constructs include use of McMillan & Chavis’ (1986) Psychological Sense of Community (PSOC), use of 
counter-spaces to reduce micro-aggressions and validate cultural capital (Solorzano, Ceja,& Yosso, 2000), and a focus on Carlone & 
Johnson’s (2007) STEM Identity recognition component.  
 
PROMISE promotes supportive communities and stimulates STEM identity among participants through innovative, signature programs, 
e.g., the PROMISE Dissertation House, the PROMISE Summer Success Institute (SSI). These programs have been replicated and scaled at 
institutions in the U.S. and Latin America. PROMISE also has a Rotating Postdoctoral Fellowship and the Professors-in-Training program for 
Maryland's institutions, responding to AGEP's call to increase STEM faculty diversity. In addition to academic programming such as 
structural equation modeling and MATLAB workshops which infuse cultural capital concepts from Latino Critical Race Theory (LatCrit – 
Solorzano et. al.) into content delivery settings, PROMISE provides holistic workshops on financial literacy, psychological well-being, and 
career-life balance. Each program employs the four primary aspects of PSOC: Membership, Influence, Integration and Fulfillment of Needs, 
and Shared Emotional Connection. This state-wide alliance eliminates the "silo-effect" or independent STEM diversity efforts, and it 
promotes as a core mission the collaboration to expand and connect a community of scholars through the state. As a result, PROMISE has 
contributed to influencing policy and institutional change around STEM diversity recruitment and retention throughout the academic 
pathway: undergraduate through tenured faculty.  
 
 
119:  Evaluation as a Tool to Strengthen Programs: A Primer for the Non-Evaluator 

 A n t h o n y  L .  DePass—Long Island University, Brooklyn and Elisabeth Russell-McKenzie—Temple University 
 

For many, success of training programs that employ interventions that promote research related careers is often in the numbers of students 
that enter doctoral programs or attain the PhD. These metrics often serve as the primary measures for success or failure. This workshop 
will explore ways that a non-evaluator can think about and use appropriate evaluation strategies to measure broader institutional impact as 
well as cognitive and non-cognitive student development.   
 
As STEM educators move towards more integrative and active modes of teaching and learning, how can they ensure that the experiences 
they are designing are leading to the intended student learning outcomes? How are evaluation and assessment methods being designed 
in ways that connect quantitative and qualitative data to help refine learning environments so that all students benefit from high-quality, 
high-impact practices?  We will examine the links between program design and program evaluation, to illustrate how assessments might 
be designed, data collected, and findings used to advance student success and contribute to faculty scholarship, promotion, and tenure. 
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120:  Improving Critical Thinking in Underserved Minority Students through Broad-based Explicit and Discipline-specific 
Pedagogical Approaches 
Linda R. Johnson, University of Maryland Eastern Shore, Dia Elnaiem, University of Maryland Eastern Shore, Mobolaji Okulate, University of 
Maryland Eastern Shore, Anthony L. DePass, Long Island University, Elisabeth McKenzie-Russell, Temple University 
 
The University of Maryland Eastern Shore (UMES) implemented an HBCU-UP Targeted Infusion Project as an intervention to address poor 
student performance in introductory STEM courses.  We present outcomes from our work with Principles of Biology I, the first of a two-
semester sequence that serves as a gateway for Biology majors at UMES, as well as for students in the health sciences programs such as 
pharmacy or exercise sciences.  In 2010, the course underwent a redesign that implemented online resources that were aimed at 
enhancing student performance by providing tools for review outside of the classroom. Reportedly, this intervention had no immediate 
effect on student performance. There was also the implementation of Learning Communities where students took multiple introductory 
courses as cohorts.  Again, there was no clear impact reported based on the implementation of this intervention. The institution also 
introduced a supplemental instruction intervention where students were provided opportunities to explore course content in greater detail 
in extra sessions.  Attendance to these sessions was “poor” with less than six students on average attendance (20% or less of enrollment) 
from one section. However, positive impacts were observed with most of the students who attended these sessions (3-4 in one section).  
 
We now report outcomes of an intervention that is aimed at enhancing student critical thinking skills and practice through course redesign 
and faculty development in critical skills training. Principles of Biology I faculty were trained in Critical Thinking theory as well as its 
implementation into the classroom using novel pedagogic approaches through a series of six workshops sponsored by the Center for 
Critical Thinking. 
 
Workshop Day 1  

• An introduction to the fundamentals of critical thinking and the art of instruction.  
• Teaching student fundamental and powerful concepts. 

Workshop Day 2 
• Fostering essential intellectual trait in students. 
• Assessing students’ critical thinking skills within and across disciplines. 

Workshop Day 3 
• Bringing critical thinking into the classroom through Socratic questioning. 
• Fostering critical thinking through close reading and substantive writing. 

 
Based on the critical thinking skills training and instruction in pedagogic delivery, participating faculty revised and restructured Principles of 
Biology I in preparation for the implementation phase of the project.  The redesigned course contrasted with the existing structure in that it 
was concept based rather than topic based. The course was organized into three modules that reflected three fundamental and powerful 
concepts in biology. The three concepts were the Cell structure and function, Energy, and Reproduction and Evolution.  The coverage of 
content also varied in sequence as a result of this reorganization. The concerns of the faculty regarding completing all the topics were 
minimized as some material usually covered singularly in the traditional format were combined with other topics in this concept driven 
approach. 
 
Ten questions spanning three levels of Bloom’s taxonomy were selected and introduced into the final exams for two Experimental sections 
that implemented the intervention, and a third Control section that was taught in the regular didactic format and sequential coverage of 
the course topics.  We report statistically significant differences in student performance where in aggregate; the interventions sections 
outperformed the control in all but one question. The impact was even more striking in aggregate and in Bloom’s levels for students at the 
mid and high performing levels.  
 
 
 


