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CURRENT INSIGHTS
Expanding Research on Responsive Teaching
Julia Gouvea and Lara Appleby

This Current Insights presents new research on “responsive teaching” in STEM education.

EVIDENCE-BASED TEACHING GUIDES
Teaching Discipline-Based Problem Solving
Regina F. Frey, Cynthia J. Brame, Angela Fink, and Paula P. Lemons

This essay describes an LSE online, evidence-based teaching guide (https://lse.ascb 
.org/evidence-based-teaching-guides/problem-solving) intended to facilitate instruc-
tors’ use of empirically derived principles for teaching problem solving.

ESSAYS
Using Systems and Systems Thinking to Unify Biology Education
Jennifer Momsen, Elena Bray Speth, Sara Wyse, and Tammy Long

Systems, as a core and crosscutting concept in science, can serve as a unifying para-
digm for biology that helps frame how biology is taught. This article presents the biol-
ogy systems-thinking (BST) framework, which describes the requisite skills for thinking 
about biological systems.

Reframing Educational Outcomes: Moving beyond Achievement Gaps
Sarita Y. Shukla, Elli J. Theobald, Joel K. Abraham, and Rebecca M. Price

This essay addresses the racial consequence of framing research about educational 
inequities with a deficit model, focusing on the history and implications of the term 
“achievement gap.” It suggests that a better alternative is working from asset-based or 
systems-level approaches that center students who are historically and currently 
marginalized.

ARTICLES
Undergraduate GPA Predicts Biochemistry PhD Completion and Is Associated 
with Time to Degree
Itza Mendoza-Sanchez, Justine N. deGruyter, Nowlan T. Savage, and Michael Polymenis

Complex biases may inherently limit efforts to identify predictors of success in PhD 
programs. Nonetheless, undergraduate performance and experience captured by the 
student’s GPA may hold predictive value about completing a PhD. However, once past 
that threshold, other factors may be the major determinants of productivity during 
the PhD.
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A Course-Based Undergraduate Research Experience (CURE) in Biology: 
Developing Systems Thinking through Field Experiences in Restoration Ecology
Erin Stanfield, Corin D. Slown, Quentin Sedlacek, and Suzanne E. Worcester

Instituting a field-based CURE for all biology and allied majors creates a transforma-
tive experience wherein students view themselves as active members in the scientific 
community who are connected to the place they live, increasing equity that can have 
far-reaching implications.

The Experiences of Undergraduates with Depression in Online Science Learning 
Environments
Tasneem F. Mohammed, Logan E. Gin, Nicholas J. Wiesenthal, and Katelyn M. Cooper

This interview study of 24 undergraduates with depression examined how depres-
sion affects student cognitive domains when learning science online and how 
aspects of online science courses affect student depression. The study yielded rec-
ommendations about how to create inclusive online science courses for students 
with depression.

Getting by with a Little Help from Friends: A Qualitative Case Study of Students’ 
Strategies for Coping with Failure in an Undergraduate Biology Laboratory 
Course
Soo Won Shim and Nancy Pelaez

Five students confronted research obstacles in an undergrad bio lab course. Using a 
framework of self-determination theory, this case study explores their emotions, cop-
ing responses, and valuable learning from their failed research experience. Suggestions 
for instruction are informed by examples of coping strategies for managing negative 
emotions.

Cultivating PhD Aspirations during College
Daniela S. Jones, Devyn D. Gillette, Paige E. Cooper, Raquel Y. Salinas, Jennifer L. Hill, 
Sherilynn J. Black, Daniel J. Lew, and Dorian A. Canelas

This article compares the experiences and outcomes of 2069 unique students who 
belong to groups either historically well represented (WR) or underrepresented (UR) 
in science and describes the Biosciences Collaborative for Research Engagement (Bio-
CoRE) undergraduate program using longitudinal data. BioCoRE aims to increase the 
number of people from historically UR groups in science PhD pipelines.

Students’ Emotions, Perceived Coping, and Outcomes in Response to 
Research-Based Challenges and Failures in Two Sequential CUREs
Lisa A. Corwin, Michael E. Ramsey, Eric A. Vance, Elizabeth Woolner, Stevie Maiden, 
Nina Gustafson and Joseph A. Harsh

This study examines students’ experiences with research challenges and failures in 
the context of two sequential research-based courses. As a result of experiencing 
challenges and failures, students experience negative emotions. Yet, when provided 
time to iterate, they respond with adaptive coping behaviors and report positive 
outcomes.

Engaging Students around the Complex Socioscientific Issue of Sustainability: 
Affordances and Tensions of Faculty Working across Disciplines to Develop 
Transdisciplinary Curricula
Cindy Lenhart and Jana Bouwma-Gearhart

This phenomenological study that describes natural science, business, and social sci-
ence faculty experiences across three institutions during the development of a transdis-
ciplinary curriculum module. Implications for stakeholders interested in future efforts 
that involve faculty working across disciplines to develop curricula to meet societal 
needs are discussed.
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Student Thinking in the Professional Development of College Biology 
Instructors: An Analysis through the Lens of Sociocultural Theory
Sophia Jeong, Jakayla Clyburn, Nikhil S. Bhatia, Jill McCourt, and Paula P. Lemons

Sociocultural theory revealed the type of learning that occurred among college biology 
instructors in a long-term professional development program. Instructors leveraged 
the social space and access to student thinking for new insights about student thinking 
and plans to improve their teaching.

Undergraduate R Programming Anxiety in Ecology: Persistent Gender Gaps and 
Coping Strategies
Chiara Forrester, Shane Schwikert, James Foster, and Lisa Corwin

Women students in ecology reported higher R programming anxiety than their classmates 
who are men, a gap that narrowed but persisted over the course of a semester in a class 
that used R. However, specific coping skills were associated with decreases in R anxiety 
that may be targets for educational interventions.

Students with Disabilities in Life Science Undergraduate Research Experiences: 
Challenges and Opportunities
Logan E. Gin, Danielle Pais, Katelyn M. Cooper, and Sara E. Brownell

A national survey of undergraduate researchers was conducted to determine whether 
students with disabilities are underrepresented in undergraduate research. In fol-
low-up interviews, students revealed specific challenges in research, accommodations 
and solutions, and unique benefits from participating in research with a disability.

“It made me feel like a bigger part of the STEM community”: Incorporation of 
Learning Assistants Enhances Students’ Sense of Belonging in a Large 
Introductory Biology Course
Thomas P. Clements, Katherine L. Friedman, Heather J. Johnson, Cole J. Meier, Jessica Watkins, 
Amanda J. Brockman, and Cynthia J. Brame

Incorporation of undergraduate learning assistants (LAas) increased students’ sense of 
belonging in an introductory biology course, promoting engagement, allowing more 
use of active learning, and reducing feelings of isolation. These findings demonstrate 
that LAs can contribute to multiple elements of inclusive STEM teaching.

Similarity and Contact Frequency Promote Mentorship Quality among Hispanic 
Undergraduates in STEM
Rachelle M. Pedersen, Carinna F. Ferguson, Mica Estrada, P. Wesley Schultz, Anna Woodcock, and 
Paul R. Hernandez

This study tests the process-oriented mentorship model (POMM) regarding how 
mentor–protégé similarities and the moderating role of contact frequency influence 
mentorship quality, coauthoring experiences, and STEM career persistence inten-
tions among faculty-mentored Hispanic STEM majors in their senior year of college.

Exploring Student Perspectives: How Graduate Students in a Life Science 
Department Define Success
Maryrose Weatherton and Elisabeth E. Schussler

This study explores how 10 life science graduate students define success and how they 
describe their experiences related to success. Results indicate that students have multi-
ple, diverse components within their definitions of success. Connections between stu-
dents’ definitions and their sense of belonging, well-being, and persistence are discussed.

Beyond the Traditional Classroom: Increased Course Structure and Cooperative 
Learning Remove Differences in Achievement between Students in an In-Person 
versus Hybrid Microbiology Course
Dawn Foster-Hartnett, Gwantwa Mwakalundwa, Lisa Bofenkamp, Liz Patton, Richard Nguyen, and 
Patricia Goodman-Mamula

In a hybrid microbiology lecture/lab course with interventions that encouraged collab-
orative learning and the increased structure of online discussions, students reported 
similarly high levels of team satisfaction (assessed using Comprehensive Assessment of 
Team Member Effectiveness) and similar exam scores as students in a parallel section 
with more traditional face-to-face lectures.
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Investigating Instructor Talk among Graduate Teaching Assistants in 
Undergraduate Biology Laboratory Classrooms
Katharine A. Gelinas, Dax Ovid, Wilmer Amaya-Mejia, Rafael Ayala, Hanna E. Baek, Eric Gasmin, 
Karina Hissen, Amanda Johnson, Emily Kossa, Lauren Levesque, Kurt R. Lutz, Amichai S. Lyons, 
Alan F. Mata, Casey G. Mitchell, Lisa Paggeot, Maria José Pastor-Infantas, Cheryl Patel, 
Susan Prestol-Casillas, Kevin Xu Chen, and Kimberly D. Tanner

Use of Instructor Talk-noncontent language used by instructors in classrooms-by grad-
uate teaching assistants (GTAs) teaching undergraduate laboratory courses was inves-
tigated. The Instructor Talk of GTAs with and without pedagogical training could be 
categorized using the existing frameworks and differed from Instructor Talk of faculty 
teaching lecture courses.

“Big Ideas” of Introductory Chemistry and Biology Courses and the Connections 
between Them
Zahilyn D. Roche Allred, Laura Santiago Caobi, Brittney Pardinas, Andrea Echarri-Gonzalez, 
Kathryn P. Kohn, Alex T. Kararo, Melanie M. Cooper, and Sonia M. Underwood

This study investigated what students perceived to be the “take-home” messages for 
their introductory chemistry and biology courses and how students view these courses 
as connected. The findings provide evidence of the connected nature of these two 
courses and serve as a starting point for further discussions.

Students’ Experiences and Perceptions of the Scientific Research Culture after 
Participating in Different Course-Based Undergraduate Research Experience 
Models
Jessica Dewey, Alaina Evers, and Anita Schuchardt

This paper uses the Culture of Scientific Research (CSR) Framework to explore which 
cultural aspects of scientific research students reported experiencing after participat-
ing in a course-based undergraduate research experience (CURE). The impact of 
different CURE models (i.e., bench based vs. computational) on students’ experi-
ences and perceptions was also investigated.

Unveiling Concealable Stigmatized Identities in Class: The Impact of an 
Instructor Revealing Her LGBTQ+ Identity to Students in a Large-Enrollment 
Biology Course
Carly A. Busch, K. Supriya, Katelyn M. Cooper, and Sara E. Brownell

In this study of more than 400 students, the impact of an LGBTQ+ instructor revealing 
her identity in an upper-level biology course was assessed. Most students perceived a 
positive impact on their confidence and sense of belonging from this short intervention, 
and LGBTQ+ students and women perceived it to be particularly impactful.

SPECIAL ISSUE ON COMMUNITY COLLEGE BIOLOGY EDUCATION 
RESEARCH (Full Issue Coming September 2022)
Exploring Two-Year College Biology Instructors’ Preferences around Teaching 
Strategies and Professional Development
Sarah B. Wise, Tim Archie, and Sandra Laursen

Professional development preferences of ten 2-year college biology instructors are 
reported. Their teaching styles, including teaching and inclusion strategies, a summary 
of interviewee experiences, preferences, and recommendations for professional develop-
ment, and implications for inclusive design of professional development are presented.

Engaging with CC Bio INSITES: Experiences of Barriers, Supports, and 
Belonging in Community College Faculty Participating in Biology Education 
Research
Miranda M. Chen Musgrove, Savannah Nied, Alyssa Cooley, Jeffrey N. Schinske, and Lisa A. Corwin

Community college (CC) faculty encounter several barriers when engaging in biol-
ogy education research (BER), which is in part responsible for the paucity of CC 
BER in the literature. This work demonstrates that three types of support-social, 
intellectual, and resource support-help CC faculty to overcome these barriers and 
engage more fully in BER.
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Promoting Achievement for Community College STEM Students through 
Equity-Minded Practices
Alison K. Varty

This study aims to describe U.S. community college STEM students by highlighting the 
unique characteristics that distinguish them from other U.S. undergraduates while also 
illuminating their academic stumbling blocks and achievement disparities. These anal-
yses are used to propose equity-based strategies to promote this group’s achievement 
in STEM.

Moving the Needle: Evidence of an Effective Study Strategy Intervention in a 
Community College Biology Course
Sheela Vemu, Kameryn Denaro, Brian K. Sato, and Adrienne E. Williams

Community college students were surveyed on their study strategies at the start 
and end of two biology courses that included an intervention to improve study 
strategies. The changes students made in their study strategies and the effects on 
course grades are examined.

Opening the Pathway: An Example of Universal Design for Learning as a Guide 
to Inclusive Teaching Practices
Hayley C. Orndorf, Margaret Waterman, Donna Lange, Denise Kavin, Sam Catherine Johnston, 
and Kristin P. Jenkins

The Opening the Pathway conference focused on raising awareness about careers 
in biotechnology and student success in introductory biology. The conference 
engaged participants in addressing the role of a Universal Design for Learning 
approach in building accessible, inclusive, productive learning environments, par-
ticularly for deaf/hh students.

Broadening Access to STEM through the Community College: Investigating the 
Role of Course-Based Research Experiences (CREs)
David I. Hanauer, Mark J. Graham, Deborah Jacobs-Sera, Rebecca A. Garlena, Daniel A. Russell, 
Viknesh Sivanathan, David J. Asai, and Graham F. Hatfull

In a propensity score–matching design students in course-based research experi-
ences (CREs; here SEA-PHAGES) and traditional laboratory courses at the same 
community colleges were compared on a range of psychosocial variables. End-
point outcomes revealed significantly higher ratings in the SEA-PHAGES for 
women and PEER students on important predictors of persistence.

CORRECTION
To Cope or Not to Cope? Characterizing Biology Graduate Teaching Assistant 
(GTA) Coping with Teaching and Research Anxieties
Miranda M. Chen Musgrove, Alyssa Cooley, Olivia Feiten, Kate Petrie, and Elisabeth E. Schussler

On the Cover

Chicks can hear you talking, by Anubhav Prakash, National Centre for Biological Sciences, Image Honorable Mention, Cell Bio 2021 Image and 
Video Contest put on by the American Society for Cell Biology Mechanosensory Hair cells of auditory epithelium of chicken ear.


