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ABSTRACT
Nearly half of all college students and the majority of college students of color begin their 
studies at 2-year colleges. The educational quality that these students experience will af-
fect future success, but little research to date has focused on the professional development 
(PD) of their instructors. We offer an exploratory study on PD needs and preferences of ten 
2-year college biology instructors who have experience with evidence-based instructional 
practices. Using a literature review and interview data, we address four research questions. 
We contextualize the interview results by describing interviewee teaching styles and their 
teaching and inclusion strategies, drawing on categorizations from education research 
literatures in and beyond biology. We then summarize interviewee experiences, prefer-
ences, and recommendations for PD. Most interviewees preferred PD that could be readily 
applied to their courses and included follow-up community support. While our purposive 
sample is limited, we note high levels of interest in PD supporting inclusive pedagogy and 
non-biology learning goals, such as study skills, metacognition, and quantitative skills. We 
describe implications for inclusive design of biology instructor PD.

INTRODUCTION
Two-year colleges (2YCs) play a crucial role in higher education in the United States 
and serve highly diverse students. Two-year college instructors are also highly diverse 
in many dimensions, including educational background (Willie and Stecklein, 1982), 
their part- or full-time work status (Akroyd et al., 2011), number of classes to prepare 
(Belfield, 2015), outside employment, and salary (Cataldi et al., 2005). As a group, 
they have different characteristics and work experiences than four-year college (4YC) 
instructors (Cataldi et al., 2005; Reece, 2021). In this paper, we document a diverse 
range of teaching styles, teaching strategies, and professional development (PD) pref-
erences as reported among a group of ten 2YC biology instructors. We embarked on 
this study to support a proposed PD project, recognizing that little research to date has 
focused on characterizing 2YC biology instructors or their instruction (Schinske et al., 
2017; Lo et al., 2019). PD providers can use the data presented here to better prepare 
learning experiences for 2YC biology instructors.

Our collective lack of investigation of 2YC contexts comes at a cost. More than 
half of all 4YC students begin their studies in a 2YC, where they may develop funda-
mental study skills (Windham et al., 2014) and attitudes toward engaging in scien-
tific research (Nerio et al., 2019). Their experiences in 2YCs may variously lead them 
to resist evidence-based instructional practices (EBIPs) or to demand them 
(Mohamed, 2008) and affect their ability to transfer and succeed at 4YCs (Eagan 
and Jaeger, 2009). However, student success and teaching reform movements have 
largely focused on instructors and students at 4YCs (Edenfield and McBrayer, 2020; 
Jensen et al., 2020). In a review of biology education research, only 3% of all papers 
between 2012 and 2015 focused on the 2YC context (Schinske et al., 2017). If 
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biology education research aims to equitably support students 
in higher education, we must apply more attention to this 
context.

PROJECT ORIGIN AND RESEARCH QUESTIONS
This project was initiated to support the design of new PD 
workshops by leaders of the Howard Hughes Medical Institute’s 
(HHMI) BioInteractive project. BioInteractive classroom 
resources include interactive lessons, videos, lesson sequences, 
and planning resources. HHMI leaders seek to help 2YC instruc-
tors make effective use of this material to improve 2YC biology 
education. To support them and other PD providers in planning 
effective experiences for 2YC biology instructors, we addressed 
four research questions (RQ). The first two are broad questions 
to identify what is already known about the use of EBIPs and PD 
in the specific context of 2YCs, and thus were addressed by 
summarizing science, technology, engineering, and mathemat-
ics (STEM) education literature:

RQ1. Which EBIPs and course structures benefit 2YC students?
RQ2. What is known about 2YC instructor use of EBIPs and PD?

a. What barriers and supports affect 2YC instructor use of 
EBIPs?

b. How do 2YC instructors engage in PD?
c. What PD structures are effective for 2YC instructors?

For a closer look at faculty perspectives on these topics, we 
interviewed ten 2YC biology instructors who had some experi-
ence with HHMI BioInteractive resources. These interviews pro-
vided the basis for addressing the last two research questions 
and their associated subquestions:

RQ3. What supports and barriers do 2YC biology instructors 
encounter around teaching?

a. What teaching strategies do interviewees use?
b. What are barriers and supports affect interviewees’ use of 

EBIPs?

RQ4. What experiences and preferences do 2YC biology 
instructors have around PD?

a. What kinds of PD have interviewees experienced?
b. What barriers and supports do interviewees encounter 

around PD?
c. What preferences do interviewees have for teaching-re-

lated PD?

We developed these questions because we did not find a 
strong 2YC literature base in these areas and found value in 
integrating relevant literature across K–12 and higher educa-
tion (Boyer, 1990). In approaching the interview study, we 
thought that existing teaching strategies might influence the 
barriers, supports, and preferences that interviewees might 
have. Understanding linkages between existing teaching strate-
gies and factors that affect the use of EBIPs, as well as PD pref-
erences that affect whether and how faculty participate, could 
shed light on ways to design effective PD for 2YC biology 
instructors.

LITERATURE REVIEW ADDRESSING RQ1 AND RQ2
Research-based instructional strategies (Dean and Hubbell, 
2012), EBIPs (Stains and Vickrey, 2017), active learning 

(Bonwell and Eisen, 1991), scientific teaching (Handelsman 
et al., 2007), and student-centered learning (Beach et al., 2012) 
are all similar labels for teaching practices that differ from 
didactic lecture and are based on education research. In this 
paper, we collectively refer to all of these terms as EBIPs, and 
we included all variations in our review of literature addressing 
RQ1 and RQ2. Missett and Foster (2015) characterize EBIPs as 
“clearly described curricular interventions, programs, and 
instructional techniques with methodologically rigorous 
research bases supporting their effectiveness” (p. 97).

Best Practices for 2YC STEM Students
Which EBIPs and course structures benefit 2YC students? In 
examining RQ1, we found that literature from investigations of 
active learning involving 2YC STEM students is largely consis-
tent with the 4YC literature. Two-year college biology students 
struggle to engage effectively with lecture-based teaching 
(Lysne et al., 2013). Two-year college STEM students show atti-
tudinal, performance, or retention gains with a wide variety of 
EBIPs (Lloyd and Eckhardt, 2010; Hawkins, 2011; Smith et al., 
2012; Paige, 2013; Bonney, 2015; Tamari et al., 2015; 
Pape-Lindstrom et al., 2018), transformed course structures 
(Lloyd and Eckhardt, 2010; Huang, 2018), and research experi-
ences (Prunuske et al., 2016; Nerio et al., 2019).

As in 4YC settings, the impacts of EBIPs on 2YC student out-
comes appear related to the extent of change from traditional 
instruction. Small reforms such as reading quizzes, demonstra-
tions involving props, and case studies are associated with 
improvements in student attitudes and perceptions of learn-
ing (Bonney, 2015), and increased performance on questions 
(Tamari et al., 2015) or exams (Pape-Lindstrom et al., 2018). 
Clicker questions are associated with increased retention within 
individual courses (Hawkins, 2011).

More extensive instructional reforms are associated with 
more profound outcomes for 2YC students. For example, trans-
forming a sequence of three chemistry courses such that stu-
dents experienced an inquiry-based class, then a flipped class, 
and finally a project-based learning class increased student 
course performance and persistence across the sequence, with 
the largest gains found among Hispanic students (Burke, 2020). 
In another study of an immersive introductory chemistry class, 
in which students take a reduced course load to accommodate 
an intensive course structure, students showed increased course 
performance in the reformed course itself and a subsequent 
organic chemistry course and were more likely to graduate 
(Lloyd and Eckhardt, 2010). Two-year college students taking a 
set of Carnegie Math Pathways courses, which provide a trans-
formed developmental math curriculum, instructor support, 
and institutional support, had much higher course completion 
than peers who took traditional developmental math (Huang, 
2018).

In line with this trend, strong impacts were found for 2YC 
students engaging in 1- or 2-year-long mentored research expe-
riences. These students experienced a stronger sense of connec-
tion to college, were more likely to graduate and remain in 
STEM fields, and were more likely to transfer to a university 
compared with peers (Prunuske et al., 2016; Nerio et al., 2019).

In sum, EBIPs involving structural changes to courses, 
course sequences, and cocurricular experiences appear most 
likely to improve 2YC student persistence, graduation, and 



CBE—Life Sciences Education • 21:ar39, Summer 2022 21:ar39, 3

Interviews of Two-Year College Biology Faculty

transfer rates and to narrow equity gaps. Smaller, class-
room-level interventions can improve student success in a par-
ticular course and thereby assist students’ persistence through 
a program. While the literature for 2YC students is neither 
expansive nor detailed, it confirms that EBIPs benefit these stu-
dents, in response to RQ1.

Two-Year College Instructor Use of EBIPs and PD
Barriers and Supports for Use of EBIPs. Despite the proven 
effectiveness of EBIPs in STEM disciplines, their use is not 
widespread among instructors at 4YCs (Henderson and Dancy, 
2007; Stains et al., 2018) and has not been measured among 
2YC biology instructors. What do we know about barriers and 
supports that affect 2YC instructor use of EBIPs? These are 
also not well documented, but a significant body of more gen-
eral literature helps us to answer RQ2A. Across this literature, 
some of the most commonly reported barriers to the use of 
EBIPs include: the need to cover a specified body of course 
content (Henderson and Dancy, 2007; Bathgate et al., 2019; 
Sturtevant and Wheeler, 2019), instructor time constraints 
(Michael, 2007; Brownell and Tanner, 2012; Hora et al., 
2012), student resistance (Michael, 2007; Herreid and Schil-
ler, 2013; Bathgate et al., 2019; Apkarian et al., 2021), unsup-
portive departmental culture (Henderson and Dancy, 2007; 
Hora et al., 2012; Bradforth et al., 2015; Corbo et al., 2016; 
Shadle et al., 2017; Wieman, 2017; Bathgate et al., 2019), 
instructors’ own lack of confidence in or negative attitude 
toward EBIPs (Shadle et al., 2017; Sturtevant and Wheeler, 
2019), classroom layouts not set up for group work (Stur-
tevant and Wheeler, 2019; Apkarian et al., 2021), and lack of 
resources to acquire new materials or support new implemen-
tations (Elrod and Kezar, 2017).

Recently, Bathgate and colleagues (2019) found that per-
ceived supports were more influential than barriers in relation 
to 4YC instructors’ use of EBIPs. Thus, instead of focusing on 
eliminating barriers, supporting EBIP use may be more effec-
tive. Identified supports for using EBIPs are generally the oppo-
site of barriers (Bathgate et al., 2019), and they include aca-
demic receptivity (departmental support for research-based 
methods, positive department culture); logistic support 
(resources, time, agreements about course content coverage, 
classroom spaces conducive to group work); student receptivity 
toward EBIPs; instructors’ personal comfort, confidence, and 
ability to use EBIPs; and prior experience with EBIPs (Apkarian 
et al., 2021), including engaging with educational research 
around EBIPs (Hyson et al., 2021). Other research has found 
that faculty beliefs regarding the positive results of EBIPs are the 
best predictor of their use (Madson et al., 2017).

One study did examine 2YC biology in particular and 
reported similar barriers and supports to those seen in the wider 
literature. Corwin et al. (2019) identified several barriers to 
teaching quantitative biology using EBIPs, including percep-
tions of student deficits, tension between time to teach quanti-
tative skills and cover biology content, and gaps in content and 
pedagogical content knowledge. They identified supports to 
implementation, including PD, use of previously developed cur-
ricular resources, collegial and peer support, course-level auton-
omy to use EBIPs, explicit course learning goals, student sup-
ports such as developmental courses and tutoring, and 
instructional grants (Corwin et al., 2019).

Engagement in PD. Similar to the research on teaching prac-
tices in 2YC settings, there is limited research on PD for 2YC 
instructors (RQ2B). However, 2YC biology instructors identi-
fied PD as most influential in changing teaching practice 
(Corwin et al., 2019), consistent with other literature (Laursen 
et al., 2019). Further, 2YC instructors prioritized spending time 
on PD over conducting teaching research and basic research 
(Hardré, 2012). Instructors in the Corwin et al. (2019) valued 
PD workshops that taught them new skills and how to apply 
these skills to biology content.

Not all 2YC instructors engage in PD, however. They encoun-
ter barriers in finding time and funding (Hardré, 2012). Two-
year college instructors are more likely to be motivated to par-
ticipate in PD when they perceive the department, chair, and 
institution are supportive of it (Hardré, 2012; Diegel, 2013).

Effective PD. What does research on PD suggest about the 
design of effective learning experiences? We again must go 
beyond 2YC literature to infer answers to RQ2C. Among profes-
sional developers, conventional wisdom favors experiences that 
are substantially long. The “one-shot workshop” has been 
roundly criticized (Kennedy, 1999). In K–12 education, effec-
tive programs using both discrete and sustained formats have 
been reported (Kennedy, 1999), though some authors suggest 
that programs must have a sustained component and be at least 
20 hours in length (Desimone, 2009). Some reviews of pro-
grams (Kennedy, 1999; Gonzalez et al., 2022) found no rela-
tionship between contact time and effects, while another review 
noted that a 15-hour experience (Allen et al., 2011) had a 
higher effect size than a different experience three times as long 
(Kennedy, 2016). That is, while very short PD experiences 
clearly do not provide sufficient time to support most practi-
tioners in implementing an EBIP (Daly et al., 2021), long dura-
tions do not guarantee effectiveness either. Such findings have 
led to a call for researchers to focus more on the underlying 
theory and content that drive PD design (Kennedy, 2016; 
Gonzalez et al., 2022).

Recently, Kennedy noted that, although PD is valued, “there 
is little consensus about how PD works, that is, about what hap-
pens in PD, how it fosters teacher learning, and how it is 
expected to alter teaching practice” (Kennedy, 2016, p. 945). By 
classifying the underlying theory of action for different K–12 PD 
programs, Kennedy found that programs prescribing specific 
practices to teachers had low effect sizes, while others that 
focused on teaching strategies and developing insight had rela-
tively high effect sizes. Within the strategy- and insight-focused 
modes of action, the most effective programs were presented by 
coaches or facilitators who adopted a collaborative approach 
with participants. Kennedy’s findings emphasize the impor-
tance of the theory of change embedded in the PD, while also 
echoing some elements identified in an earlier review of PD 
design features. That review found that effective K–12 PD pro-
grams include follow-up steps in teachers’ schools, active-learn-
ing methods, collective participation, and substantive attention 
to how students learn specific content (Blank and De Las Alas, 
2009).

Kennedy (2016) also categorized what primary type of 
teaching challenge was targeted by the PD: conveying content, 
managing a classroom, engaging students, or understanding 
student thinking. She found that a focus on any of these areas 
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can be beneficial to student learning. However, looking closely 
at programs focused on conveying content, she found that, in 
the most successful programs, “content was subsumed under a 
broader goal, such as helping teachers learn to expose student 
thinking” (Kennedy, 2016, p. 971). Likewise, a focus on under-
standing student thinking is also supported by a recent 
meta-analysis (Gonzales et al., 2022)

What can we learn from the literature about PD supporting 
faculty use of EBIPs? A recent American Association for the 
Advancement of Science (AAAS) report summarized STEM PD 
in higher ed aimed at developing EBIP use (Laursen et al., 
2019). These opportunities have varied from shorter, 12-hour 
workshops (Stains et al., 2015), to weeklong intensive experi-
ences (Yoshinobu and Jones, 2012; Yoshinobu et al., 2021), to 
graduate student training, faculty learning communities, and 
new faculty co-teaching experiences lasting a semester or more 
(Finelli et al., 2014; Seidel et al., 2017; Stang et al., 2017; 
Corrales et al., 2020). The opportunities are most frequently 
designed to raise awareness of EBIPs (Brawner et al., 2002; 
Dokter, 2008; Henderson, 2008; Felder and Brent, 2010), help 
faculty create community around implementing EBIPs (Finelli 
et al., 2014; Seidel et al., 2017), develop courses and curricula 
that use such practices (Pelch and McConnell, 2016), or sup-
port new and future faculty (learning assistants, graduate 
teaching assistants, and postdocs) in planning for and imple-
menting these practices (Otero et al., 2010; Pfund et al., 2012; 
Yoshinobu and Jones, 2012; Ebert-May et al., 2015; Prevost 
et al., 2018; Connolly et al., 2018; Chasteen and Chattergoon, 
2020). Several PD opportunities have resulted in at least half of 
faculty participants adopting or persisting in using EBIPs 
(Brawner et al., 2002; Henderson, 2008; Felder and Brent, 
2010; Yoshinobu and Jones, 2012; Wieman et al., 2013; Stang 
et al., 2017; DeMonbrun et al., 2018; Archie et al., 2021); how-
ever, there are some concerns that the reported gains may not 
be sustained over time (Wieman et al., 2013; Chasteen et al., 
2015; Stains et al., 2015). Other initiatives have sought to sup-
port PD providers in structuring and assessing impact of their 
offerings (Prather and Brissenden, 2008; Olmstead and Turpen, 
2016). Laursen and colleagues (2019) note that these STEM PD 
opportunities have offered a strong focus on EBIPs, but less 
emphasis around shaping instructor beliefs and attitudes or 
helping them implement approaches that advance equity in the 
classroom.

To address RQ2C, our review suggests that PD can be effec-
tive in promoting EBIPs, but also points to an overemphasis on 
prescriptive structures for teaching-related PD. Providing PD 
that focuses on providing supports and developing teaching 
insights and strategies may be more productive. For all college 
instructors, new models for PD and instructor supports promot-
ing EBIPs warrant attention.

STUDY METHODS
Interviews
We chose to interview 2YC biology instructors to illustrate the 
variety of their PD needs and interests and to contextualize 
these needs and interests by individuals’ professional experi-
ences, strategies, and styles. Interviews provide particular value 
for exploratory investigations where the literature base is not 
deep (Miles and Huberman, 1994), as in this case (Schinske 
et al., 2017). Interviews are well suited for exploring a real-

world phenomenon in depth in a natural context; they empha-
size participants’ lived experiences and the meaning people 
make of these experiences (Miles and Huberman, 1994). The 
resulting rich description may be used in developing hypotheses 
and instruments for other types of studies, such as surveys. In 
the context of the overall project, these interviews provided 
guidance to professional developers planning a program and a 
basis for developing a survey that will characterize 2YC biology 
instructor professional needs and interests from a larger 
sample.

Following project Institutional Review Board approval (pro-
tocol 20-0721, University of Colorado Boulder), we recruited 
ten 2YC biology instructor interviewees with some active-learn-
ing experience, using a list of contacts from HHMI and addi-
tional suggestions provided by Dr. Lisa Corwin, a biology edu-
cation researcher. Interviews with consenting participants were 
semistructured, with probes related to our research questions, 
especially teaching strategies, PD experiences, and PD needs 
and preferences (see Supplemental Material). Interviews were 
conducted and recorded using Zoom online conferencing and 
lasted about 1 hour. We stopped recruiting interviewees once 
we had a pool that was diverse with respect to gender, race, 
ethnicity, geographic location, teaching style, and full-time/
part-time teaching status and after we noticed patterns emerg-
ing in interviewee responses. Following the interviews, inter-
viewees completed a brief survey to confirm demographic and 
contextual information that was not collected systematically in 
the interview.

The interview sample included full-time biology instructors, 
each with more than 4 years of teaching experience. They 
worked at 10 different 2YCs located in the southeastern, north-
eastern, and western United States. About three-quarters 
worked in a multi-campus system, rather than on a stand-alone 
campus. Two interviewees were part-time adjuncts; those 
teaching full-time had a variety of titles, including instructor, 
associate professor, and professor. One interviewee was also the 
department chair. Two interviewees taught occasionally at a 
second 2YC campus, and two taught at another 2YC regularly. 
All interviewees taught class sizes of 15–60 students; only one 
taught a class of more than 100 students. The interviewee sam-
ple included individuals identifying as men and women and as 
Black, Hispanic, and white.

Data Analysis
Interview analysis began immediately after the interviews, by 
writing analytic memos that noted emergent themes and pat-
terns in the data. The memos and automatically generated 
Zoom transcripts provided the basis for a thematic analysis 
(Saldaña, 2016), which was guided by the literature review and 
research questions. This analysis included compiling tables of 
teaching and inclusion strategies, levels of collegial and admin-
istrator support, and PD experiences reported by each individ-
ual. A theme emerged related to whether instructors engaged 
students in group work, and we began to look at whether this 
related to their other teaching, collegial, and PD experiences. 
Difficulty in comparing collegial and PD experiences across 
interviewees led us to request additional information systemat-
ically, using a short questionnaire.

Finally, we went back to the original interview topics to clas-
sify individual teaching styles, reported teaching strategies, and 
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inclusion strategies based on existing frameworks. To describe 
the range of teaching activities across the sample in ways that 
are aligned with other studies, we classified the reported teach-
ing strategies according to types of active learning in biology 
developed by Driessen and colleagues (2020). We used these 
data, along with transcripts and survey results, to further clas-
sify individuals’ overall teaching styles as didactic, interactive, 
or student centered, in parallel with categories derived from 
observation work of Stains and colleagues (2018). In addition, 
we categorized interviewee-reported strategies for advancing 
equity and inclusion in the classroom according to five princi-
ples summarized by Draffan and colleagues (2017). Descrip-
tions of these categorization schemes are presented alongside 
the results in the next section. Categorizations are based on the 
entirety of the interview transcript; not every piece of evidence 
supporting the category is presented in the Results section.

RESULTS
We first present an overview table referencing interviewees by 
their pseudonyms and describing their teaching styles, specific 
examples of their teaching and inclusion strategies, and an esti-
mate of their relative amounts of PD experience (Table 1).

To address RQ3, we then explore and explain the classifica-
tion of interviewee-reported teaching strategies, teaching style, 
and inclusion strategies, using illustrative quotes. These pro-
vide important context for results related to RQ4 about experi-
ences around and preferences for PD. Addressing that question, 
we describe interviewee perceptions of collegial support, 
reported PD experiences, barriers to and supports for PD, and 
PD preferences. We explore the preferences of both the group as 
a whole and within the subgroup of interviewees who had few 
experiences with PD.

Teaching Strategies
The teaching strategies discussed by the interviewees were 
highly variable, with almost 40 unique strategies described 
across the group. Most of these strategies are described in the 

education literature, but one strategy of using student notes and 
formative assessment to support the development of transfer-
able study skills was previously unknown to us and was described 
as self-developed. As a group, the reported strategies align well 
with categories generated by Driessen and colleagues (2020) in 
a review of active learning in biology education research (Table 
2). Among the interviewees, all nine strategy categories were 
reported, but Practicing Core Competencies (as defined by Vision 
and Change, AAAS, 2009) and Assessment strategies were the 
most frequently reported. On average, each interviewee reported 
about five specific strategies from about four categories. The 
number of strategies reported by individuals ranged from two to 
eight, and the number of categories that individual strategies fell 
into ranged from two to six. As we only asked interviewees to 
describe “favorite” strategies, these numbers are underestimates 
of their full range of teaching practices.

Teaching Styles
The pedagogical foci of interviewees ranged from presenting 
entertaining, student-relevant lectures to engaging students in 
analyzing biology data sets. Most interviewees involved stu-
dents in some kind of group work in at least some classes. Based 
on their reported teaching strategies, we categorized each inter-
viewee’s overall teaching style as didactic, interactive, or stu-
dent-centered, following the categories derived from classroom 
observation work by Stains and colleagues (2018). In this char-
acterization, a “didactic” style refers to lecture with occasional 
questions, an “interactive” style includes lecture with frequent 
teacher questions and occasional student group work, and a 
“student-centered” style has frequent student group work and 
reduced time lecturing.

We classified seven of the 10 interviewees as having a stu-
dent-centered teaching style; one was classified as interactive 
and two as didactic (Table 2). To illustrate how we arrived at 
these categorizations, we provide quotations from instructors 
classified into each style, along with some of their statements 
about why they chose this style of teaching.

TABLE 1. Interviewee teaching styles, example teaching strategies, example inclusion strategies, and relative amount of PD experiences 
over the last 5 years

Pseudonym Teaching stylea Teaching strategies Inclusion strategies PD experiencesb

Mel Didactic Lecture, no group work Avoiding bias; 1:1 emails Few
Gina Didactic Lecture, no group work Brain breaks; scientist spotlights Few
Jen Interactive lecture Whole-class discussion, adaptive technology Community builder questions; offers 

flexibility and support resources
Some

Margot Student centered Metacognition, inclusion, skills Growth mindset, metacognition activities Many
Ronnie Student centered Flipped, process-oriented guided-inquiry 

learning (POGIL), think-pair-share (TPS)
Intro module to address hidden curriculum Some

Sonia Student centered Metacognition, inclusion, cases, random call Random call; replace office hour with 
interactive practice session

Many

Pieter Student centered Flipped, cases, inquiry based learning, skills Synthesizes peer-review feedback Many
Viktor Student centered Flipped, daily assessment, skills Offers flexibility; works to understand 

student backgrounds
Many

Liana Student centered Flipped, competency-based assessment; 
skills

Rewriting OpenStax text to improve 
scientist representation

Many

Terra Student centered Flipped, cases, community science inquiry Anxiety-reduction strategies; offering 
resources

Many

aBased on Stains et al. (2018).
bFew = 1–4; some = 5–9; many = 10 or more.
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Didactic Style of Instruction. Mel was one of two instructors 
whose teaching we classified as didactic, based on her emphasis 
on presenting information and because she does not involve 
students in group work. Her teaching strategies were classified 
as falling into Discussion and Games (Table 2). Her comments 
emphasized developing individual relationships with students 
and presenting material in a variety of ways.

Mel: I started off a long time ago teaching junior high school. 
That taught me that everybody can learn something, you just 
have to find a way to project that information to those individ-
uals…. So I found different methods to help all of my students. 
I like to use gamification in my classes … and like to use small 
incentives for the gaming…. I like to use Jeopardy with my 
classes… with music and everything. I love to see them get 
excited about the bonus points…. I try to build a relationship 
with them… building a rapport with the students, I think, is 
the number one thing to get them interested…. What I believe 
is that… if you establish a relationship with students, then 
they feel… obligated to do what [they] are supposed to do. So 

they feel a sense of obligation to you. I want that… because I 
know it’s going to keep them accountable.

Interviewer: Do you have students work in pairs or small 
groups at any point in your classes?

Mel: Not in the online [environment]. I’ve never preferred 
working in groups…. I’m very much an introvert. I’ve never 
liked working in groups; …the other reason is that not every 
one carries their weight.

Interactive Style of Instruction. Like Mel, Jen sought to 
include lecture material that connected to diverse student expe-
riences. She also described a passion for leveraging academic 
technologies to support student learning. In this passage, for 
example, she describes strategies that we categorized as Paper 
Work and Discussion (Table 2). Based on the fact that Jen 
described using group work on occasion and integrated a vari-
ety of ways to learn, review, and practice material in class, we 
classified her style as interactive (Stains et al., 2018).

TABLE 2. Teaching strategies reported by interviewees

Categorya Teaching strategy as described by interviewee(s)b Individual teaching stylesc

Games Gamified activities (3) D, S, S
Paper Work In class activities–unspecified (4) S, S, S, S
Conceptual Class Design Flipped/Web enhanced (3) S, S, S

Backward design S
Live-action visuals Using Prezi S

Presents HHMI activities as a part of lecture D
Practice Core Competencies Skill-based learning outcomes (3) S, S, S

Case studies (2) S, S
Lectures with engaging, relevant examples D
Lectures with scaffolded diagramming and note-taking D
Working with data sets S
Encouraging revision of work S
Community science projects S
Virtual labs I

Assessment Very frequent formative assessment (3) S, S, S
Card-based “clicker”; Zoom polling; Mentimeter (3) S, S, S
Two-part assessment, using IF-AT scratch cards S
Competency-based assessment S
Required practice exams I
Prior knowledge assessment with optional practice modules S
Point-less grading scheme S
“Mastering Biology” activities I
HHMI Biointeractive activities (3) I, S, S

Group Work Project-based learning, team-based learning (2) S, S
Process-oriented guided-inquiry learning (POGIL) S
Collaborative review activities (whiteboard or Google Doc) I

Discussion Draw out student connections, expertise (3) I, S, S
Think–pair–share S
Random call S
Online discussion boards D

Metacognition Reading notes/worksheets (2) S, S
Activities drawn from contemplative pedagogy S
Learning journals S

aCategorized according to Driessen et al. (2020).
bIf more than one interviewee reported a strategy, the number is reported in parentheses.
cFrom Stains et al. (2018). The teaching styles of the interviewees reporting each strategy: D, didactic; I, interactive; S, student-centered. 
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Jen: I like to use a lot of variety, because I know there’s differ-
ent learners in the class. So, in the past I’ve used things like 
Edpuzzles, which … has a short video and there are ques-
tions that you can embed within the video.… So I’ve assigned 
that in the past, thinking “that’s going to be the game 
changer!” It helped, but you know, students get out of it what 
they put into it. I’ve consistently used Pearson’s product, 
“Mastering A&P” or “Mastering Biology” to assign … 
Dynamic Biology tutorials where students get feedback about 
how they answer things. Students report that they like it,… 
they find it helpful.

Interviewer: Do you have things you like to do to get them 
engaged with you, or with each other?

Jen: Less so … getting students to connect with each other… 
that’s kind of up to them … I try to start off with something 
… to try to get them hooked into the subject. I’ll put up an 
interesting picture and ask what they see, what connections 
do they see, to see if they will respond. Mostly they are silent, 
they don’t want to say anything or participate.… I just think 
they’re just used to being very passive. Just sitting there and 
receiving all the answers and receiving all the notes and 
assignments.

Student-Centered Style of Instruction. Finally, Liana is an 
example of an instructor classified as student centered. In this 
passage, she describes her use of Conceptual Course Design, 
Group Work, Practicing Core Competencies, and Assessment 
(Table 2). Like other student-centered instructors in this data 
set, she described using formative assessment to understand 
student thinking and tailor her teaching to support efficient 
learning.

Liana: My biggest thing is trying to figure out … particularly 
with two year college … particularly working as an adjunct, I 
can give it all and my students really, really can’t. They have so 
many demands on their time. So when I have their time and 
attention, [I want to] engage them, be as efficient as possible 
with their learning, … working on things that are high reten-
tion, high recall. Allowing them to trip on the big misconcep-
tions when I have them in front of me, so I can catch it and get 
them over those big spots … [We] do a lot of active learning—
particularly now that we are fully on Zoom, I wander some-
where near flipped. We have reading guides beforehand,… 
[then] two to three activities per three hour class, usually in 
small group. Right now I’m teaching competency-based, which 
I’m absolutely loving … so they have all semester to show 
grasp of the core concepts and … show skill in eight scientific 
skills…. Since we are assessing skill, we have to practice skill 
in class, I can’t just talk at them.

The instructors using a student-centered style reported a 
wide variety of pedagogical foci. Three student-centered 
instructors had flipped their classes, while two focused on 
involving students in investigations using real data. Another 
used daily formative assessment to support students in develop-
ing study and note-taking skills, and another applied contem-
plative pedagogy techniques (Zajonc, 2014) to help students 
make connections between the course material and their lived 
experiences. All of these instructors involved students in exten-
sive group work and described working to reduce the time they 
spent lecturing in class (Stains et al., 2018).

These interviewee statements reflect that instructors using 
different teaching styles have different explicit and implicit 
beliefs about their students’ learning, and the teacher’s role in 
motivating and supporting students. Mel states that student 
learning is aided when students feel a sense of obligation; a 
need to please her, as the instructor, can hold students account-
able to accomplish the course learning objectives. Jen describes 
students as primarily learning individually and somewhat pas-
sively. Like Mel, Jen portrays her role as coaxing them to 
develop the interest to learn on their own. In contrast, Liana 
appears to believe that group work helps time-constrained 2YC 
students learn efficiently. In describing EBIPs such as flipping, 
focusing on misconceptions, and competency-based assess-
ments, she centers opportunities for students to grapple with 
difficult material in her presence and thus puts students in 
charge of their learning while supporting them in this process: 
“We have to practice;… I can’t just talk at them.”

Strategies to Advance Equity and Inclusion
All interviewees reported using strategies to promote equity 
and inclusion in their classrooms, and the numbers of strategies 
they reported were not noticeably connected to teaching style. 
The most frequently described strategies were developing one-
on-one relationships with students, flexibly responding to stu-
dent needs, taking steps to reduce student anxiety, and increas-
ing visibility of people from underrepresented groups in the 
curriculum (Table 3). Many interviewees also connected spe-
cific teaching strategies to equity and inclusion goals. For exam-
ple, Sonia described using random call to promote equitable 
participation in the classroom:

Sonia: Doing the random call method, … that makes sure that 
we’re not having one voice in the discussion. I’m actually 
doing a study right now with colleagues … [about] how does 
getting called on in class benefit, how does it interfere? … We 
were concerned about the anxiety and what that might be 
doing. The biggest response we got was that it does not inter-
fere with their learning. There are some with high anxiety, but 
they do pass. Some of them like hearing other people’s per-
spectives; … [some] like practicing articulating their thoughts. 
The people in a random call classroom are saying they hear 
more voices than in a non-random call classroom…. Students 
said they were more likely to not skip class, if they thought 
they might get called on.

Interviewees varied in their levels of experience with equity 
and inclusion strategies. At least one had been active in national 
conversations on these issues, and several described multiple 
strategies to address equity, while others described fewer strat-
egies. Many of the instructors reporting fewer strategies also 
indicated they would like to learn or do more around equity and 
inclusion, including Jen:

Jen: When I teach about the reproductive system, I try to use 
gender-neutral terminology, like “a person with ovaries”… I’m 
happy to make that change. [My county] is mostly white and 
middle-aged… most of my classes are white and female, but 
we do have Black and Latino students, and there are probably 
LGBTQ students. I don’t ask students about [that]…. One of 
the first assignments is to introduce themselves, it’s online, 
and one of the things I aim to do [in the future] is ask them 
their pronouns.
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Interviewer: Is there anything you do in the hopes to make it 
more comfortable for students, given there is one dominant 
category?

Jen: I’m not sure. I tell students I’m here to help and there’s 
more than one answer. If they have trouble with Internet 
access … and miss a class, I have video recordings that they 
can have. But I don’t have any [strategies] specific to … race 
or gender…. I feel like this is more pertaining to learning 
issues and ADA accommodations…. I teach 4–5 students and 
maybe 3 students have accommodations. If we could capture 
more of them, that number could go up.

Gina described a growing awareness around inclusion, lead-
ing her to check on individual students more frequently:

Gina: Staff members … have made us really aware that there’s 
a large subset of our population that’s food insecure, and I had 
no idea…. So I come off as really strict and then, if a student 
approaches me and says, “Look I missed this,” or “I couldn’t 
take my kids to daycare” … then behind the scenes, I will help 
them out. When students don’t show up, I’ve been sending 
them an email, like, “Hey, are you okay?” and then I have some 
language that I’ve been given to have them reach out to 
resources they need…. Maybe I have always had transgender 
students and I never realized it, but I finally started getting 
students who asked me to use certain pronouns … Of course I 
did what they asked me to and respected that, but I was still 
confused. Now I kind of get it more, and I understand…. The 

last two years, between the MeToo movement, … Black Lives 
Matter, food insecurity … like, where was I four years ago? I 
have no idea … [but] it’s a part of our growth. It’s a seed that’s 
planted [now] when I deal with students.

We classified interviewee-reported equity and inclusion 
strategies using five principles of inclusive teaching summa-
rized by Draffan and colleagues (2017). For example, in the 
passages quoted previously, we identify Gina’s strategies as spe-
cific examples of Supporting Personalization. The full list of 
strategies is shown in Table 3, and the teaching style for each 
interviewee who noted a particular strategy is shown in the 
third column.

The reported strategies most frequently aligned with the 
principles of Being Equitable, Working Collaboratively, and Sup-
porting Personalization. Strategies aligning with the principles 
of Being Flexible and Embracing Diversity were relatively less 
common. On average, interviewees reported about four specific 
equity and inclusion strategies from about two categories. The 
number of strategies reported by individuals ranged from one to 
seven, and the number of categories for those strategies ranged 
from one to five. As we only asked for strategies that interview-
ees “typically use,” these numbers should be taken as underesti-
mates of instructors’ full ranges of inclusive strategies.

Structural and Collegial Support
Because collegial support may affect implementation of EBIPs 
(Bathgate et al., 2019; c.f. Archie et al., 2021), we asked 

TABLE 3. Strategies for advancing equity and inclusion reported by interviewees

Principlea Strategy reported by intervieweesb

Individual teaching 
stylesc

Being Flexible Willing to alter class structures or policies to meet student needs D, S
Flexible access to materials/providing Zoom recordings (2) I, S
Online classes are largely asynchronous (2) I, S

Being Equitable Not using anti-cheating software (2) S, S
First-week “hidden curriculum” class module S
Structures intended to reduce student anxiety (4) D, S, S, S
Wait time after asking a question I
Combat impostor syndrome S
OpenStax textbook, to reduce costs S
Reduce bias by sticking to written policies/syllabus D
Random call to allow all voices to be heard S

Working Collaboratively Community-building question to start lesson I
Former students explain class to new students S
Stable group assignments S
Instructor synthesizes feedback from group peer review and communicates to individuals S
Replace office hour with optional interactive practice session S

Supporting Personalization 1:1 conversations/emails (3) D, D, S
Gender-neutral language and/or pronouns (2) D, I
Memorize names (2) D, S
Collect information to understand student backgrounds (2) I, S
Growth mindset and metacognitive activities (2) S, S
Explain “I’m here to help” and provide support resources (3) D, I, S
In-class brain break D

Embracing Diversity Real scientist spotlights (3) D, S, S
aOrganized according to principles of inclusive teaching summarized by Draffan and colleagues (2017).
bIf more than one interviewee reported a strategy, the number is reported in parentheses.
cFrom Stains et al. (2018). The teaching styles of the interviewees reporting each strategy: D, didactic; I, interactive; S, student-centered.
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interviewees to report their sense of support from their col-
leagues and college administrators for their teaching. Six of 
the 10 interviewees reported that their colleagues were very 
supportive of their teaching. Five of these six also reported 
feeling somewhat or very supported by their administrators. 
One interviewee who uses a didactic style said, “There are col-
leagues that I can share ideas with and get feedback. They are 
very resourceful and are willing to help as well.” Two of the 
student-centered interviewees cited administrative initiatives 
around integrating research in the classroom and around com-
petency-based assessment as providing strong support for 
their use of EBIPs.

However, feelings of general support did not mean an absence 
of collegial tensions for these instructors. An instructor who 
focused on engaging students with real data sets commented,

Pieter: The whole time I’ve been there, our administration has 
been nothing but … helpful and on board with looking at new 
strategies in the classroom, even this “point-less” [grading] 
approach…. Any sort of supplies that we ever need[ed], I’ve 
never been told, “No.”…The only problem is… I mean, my 
colleagues are great, but maybe this is a common thread [in] 
most places—we have some instructors who are just satisfied 
with … lecturing and then being done with it…. They’re very 
satisfied with just using publisher-based PowerPoints to teach 
from…. So it’s hard to get … the perspective [across] that 
maybe, maybe we can still hit … certain concepts really deep 
… but let’s train the students to be scientists, rather than train 
them to be students.

Three other interviewees reported that collegial support for 
their work was mixed, and one felt unsupported by colleagues. 
Among this group, three interviewees (two with a student-cen-
tered style and one with a didactic style) also felt mixed or lim-
ited support from their administrators. Gina recounted some 
negative collegial interactions.

Gina: So I’ve been feeling more and more, as the years go on, 
that I am considered maybe old-fashioned. The new trend at 
my school is student-based research … even in the non-science 
majors’ [classes], they’re doing labs that have been flipped to 
more of an inquiry-type thing…. Everybody used to be like me. 
And now everybody’s doing something different … I support 
my colleagues who teach differently, but I don’t feel they sup-
port me.… You know, I have been called uninvolved by a 
teacher, and I have been told by another colleague that she 
does “real science” [but I don’t].

Margot, the student-centered instructor who draws many 
techniques from contemplative pedagogy, also related a feeling 
of being judged.

Margot: [When I saw] the impact on the students, I couldn’t go 
back. In a way, it helped me get to a point where I thought, … 
“It’s OK if my colleagues in the department say that I’m ’not 
rigorous enough,’ or ’not traditional.’” [pause] So more 
recently I’ve been looking at … what grades mean, and the … 
way they perpetuate gaps and inequities and racism,… and 
I’ve been looking at alternative ways of evaluating…. And 
that’s really tough, for STEM faculty. And so, I have noticed 
that in department meetings, I tend to be quiet … when it 
comes to this topic. And … feeling … really vulnerable…. 

Yeah, there are days when it’s more difficult.… and I have 
kindness toward [my colleagues], and compassion, and empa-
thy, I know why, they’re probably scared, they’ve probably 
bought into a racist system. They aren’t bad people. It’s just, 
the judgment is so harsh.

Several interviewees also mentioned feeling stigmatized by 
colleagues from other institutions. For example, Terra described 
feeling looked down upon by both 4YC faculty and high school 
counselors:

Terra: I will be in a meeting with four-year colleagues … [and] 
once they hear you work at a community college, whatever 
you have to say is not important…. And you know, we educate 
half of the students in this country … for their first two years…. 
But there’s still that stigma…. We actually hear this in our 
region, [that] high school counselors put us as last resort [in 
advising students].

Overall, while respondents’ experiences of support from col-
leagues and administrative initiatives varied, many interview-
ees experienced ongoing collegial tension related to their styles 
of teaching and the fact that they work in a 2YC. For one inter-
viewee who taught in a student-centered style, this kind of ten-
sion led them to move to another campus, “specifically because 
my current campus has strong support for active learning, for-
mative assessment, and … mastery grading.”

PD Experiences
Interviewees uniformly valued PD, and all reported having had some 
supportive PD experiences. Some noted barriers to engagement, and 
some expressed disappointment with prior PD experiences. Viktor, 
who is chair of his department and engaged on a committee to reform 
PD at his college, voiced a call to action for PD providers:

Viktor: There is a real need for professional development at the 
two-year college…. At a national level, we just haven’t really 
focused on the two-year college. And it’d be great if somebody 
can pull together something … that we can all participate in. 
You know most of folks of color from low-income backgrounds 
start at the community college. So, we can’t close this equity 
gap until we address this.… Where a lot of professional devel-
opment falls short is, you do onetime seminars and then it’s 
like, “Okay, go forth.” And nobody follows up to say, “Does this 
really work?” Yeah, they may find … this is not working for 
any of our participants, so maybe we should rethink what we 
are presenting.

All but three interviewees attended at least one PD event a 
year, and five had attended more than 10 events in the last 
5 years (Table 1). Most had had a wide variety of PD experi-
ences through a number of providers, including their graduate 
training institutions, their colleges and colleagues, local and 
state-level organizations, national professional societies, pub-
lishers, and also social media groups. A few interviewees drew 
strategies from non-STEM books and non-STEM education 
conferences.

Several student-centered interviewees spoke of learning 
EBIP strategies and developing support networks for their 
teaching through their PD experiences. Ronnie, a student-cen-
tered instructor, described her network as filling an unmet 
need.
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Ronnie: Even having been involved in the HHMI BioInterac-
tive Academy, for this short period of time, it’s given me a 
network that I feel is lacking at my current job…. I am able to 
interact with all these people that have similar teaching philos-
ophies to mine, and are as enthusiastic as I am.

Pieter, another student-centered instructor, spoke about hav-
ing a variety of people outside of his department to bounce 
ideas off.

Pieter: We are in the same building … as the nursing school. 
The nursing instructors, I can bounce ideas off them…. And 
SEA-PHAGES [an HHMI initiative: see https://seaphages.
org], they … have people in cohorts,… there are message 
boards and forums, and those folks you can contact anytime, 
bounce ideas off any of them … and all of them are in research-
based practices for students. And so, it’s helpful.

Four interviewees described primarily inventing their own 
teaching techniques or learning from colleagues, as opposed to 
learning techniques from education classes or PD experiences. 
These four included the two didactic instructors, the single 
interactive instructor, and one student-centered instructor. One 
of the didactic instructors, Mel, had only two PD experiences 
outside the college across her career, despite expressing high 
value for such experiences. 

Mel: A lot of stuff has been trial and error for me. Then I find 
later that I’m not the only one doing this stuff; … other people 
through time have found that this is what helps…. After I get 
talking to people—since once again I’m an introvert—[I dis-
cover] I do things the hard way a lot of times, when I could 
have just asked the more experienced person, but I just…. I 
know everyone is busy, and we haven’t had a lot of profes-
sional development opportunities that were specific to my 
area. Even before COVID, they didn’t want to send us any-
where—I guess the funding wasn’t there.

Barriers to Engaging in PD
As documented in the literature (Bathgate et al., 2019; Stur-
tevant and Wheeler, 2019), the primary difficulties interview-
ees cited around engaging in PD were getting released from 

teaching duties and a lack of funding. One interviewee was 
allocated funding only to attend within-state PD. Another noted 
that opportunities requiring instructional teams to attend PD 
together can be a barrier, because many 2YC faculty are the 
only representatives of their disciplines in their colleges. Several 
noted that online PD can ease some of these barriers.

Several interviewees described difficulty in implementing 
what they were presented during PD. Interviewees recom-
mended that curricula provided take a “plug-and-play” form, 
because they lack time to make extensive modifications. They 
also noted that any recommended student materials need to be 
free and open access.

Preferred PD Structures
The K–12 literature contains recommendations for the ways 
that PD should be structured (Desimone, 2009), but we do not 
know whether such structures are compatible with the needs of 
2YC biology instructors. Interviewees were asked to read a non-
comprehensive list of structural options and identify those they 
thought would be most beneficial for PD providers to offer. 
Table 4 lists these structures in order of most to least popular.

Nearly all interviewees noted community support as a desir-
able structure within PD, echoing the needs described earlier. 
This structure was also noted by many to align well with struc-
tures that gave participants time to generate a product. Several 
interviewees suggested PD would ideally involve a cycle 
wherein instructors generate a product, try it in class, and then 
return to their PD communities to discuss it.

Interviewees also expressed strong interest in PD that would 
allow them to advance non-biology learning goals; one charac-
terized this structure as “crucial.” Interviewees wanted to learn 
more about many topics outside biology, including diversity and 
inclusion, science and quantitative skills, study skills, metacog-
nition, growth mindset, and collaboration. This finding may be 
related to a greater focus by 2YC instructors on transferable 
skills, given the importance of 2YC preparation to the success of 
their students in subsequent jobs and transfer institutions 
(Reece, 2021). Of relevance to PD design is the fact that skill-re-
lated learning outcomes for 2YC students are enhanced within 
classes taught with a student-centered teaching style (Haukoos 
and Penick, 1983; Hora et al., 2020).

TABLE 4. PD structures preferred by interviewees 

Structures
No. of interviewees 

preferring this (out of 10)

PD with a follow-up support or a community network component 8
PD about non-biology goals (such as: science skills, quantitative skills, mindset, metacognition, study skills, getting 

students involved in research or other opportunities, avoiding microaggressions, inclusion, peer review, effective 
group collaboration, etc.)

7

PD that gives participants time to work on aspects of their own courses 5
PD in which two or more people from the same department participate together 5
PD scheduled over semester/summer breaks 5
PD in which small groups plan and practice implementing a teaching strategy of common interest 4
PD with a component where participants later teach colleagues about what they learned or have become skilled at 

implementing
4

PD specific to a subdiscipline of biology offered 3
Fully online PD 2
PD that brings people from different STEM disciplines together 1
PD around collaborating in biology education research (focused on 2YC context) 0

https://seaphages.org
https://seaphages.org
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Within discussions of PD for non-biology learning goals, 
interviewees highlighted the need for PD around incorporating 
inclusion and social justice into biology classes. Sonia suggested 
that PD with a theme of inclusion should “bombard with facts 
about what works” while also giving participants enough time 
and space to practice effective techniques. She also mentioned 
that faculty mentoring or community support is particularly 
important for learning to be more inclusive and equitable: 
“Walk with them as they slowly reinvent the wheel.”

Two of the interviewees had few PD experiences, and both 
teach in a didactic style. Both of these instructors teach in a 
didactic style. Compared with others, these interviewees 
expressed more interest in content-specific PD, for example, 
focused on anatomy and physiology or ecology and evolution. 
One noted that the general PD experiences offered by her col-
lege made it hard for her to apply new ideas to her courses.

In line with these patterns, interviewees more experienced 
with PD speculated that subdiscipline-specific offerings “might 
bring new people in” to the EBIP fold. One warned PD providers 
to not “assume [participants] are teaching in their area of exper-
tise.” On the other hand, another interviewee argued that didac-
tic-style instructors especially need PD related to the skills 2YC 
students need to be successful in transferring to 4YCs.

DISCUSSION
Limitations
In this study, the majority of interviewees were classified as stu-
dent-centered instructors, in contrast with national samples 
that document higher proportions of didactic and interactive 
instructors (Stains et al., 2018). Moreover, several individuals 
were engaged in biology education research and national edu-
cation initiatives, and as a group they were active in pursuing 
PD. The interviewee sample in this study was not intended to 
represent all 2YC biology instructors: These instructors had 
used HHMI educational resources and elected to engage in an 
interview about instruction. Therefore, our sample should not 
be considered to represent the broader population of 2YC biol-
ogy instructors; in particular, it lacks depth in didactic, interac-
tive, and adjunct teaching perspectives. Nonetheless, speakers 
offer valuable insights relevant to the design of PD and may 
represent those who would elect to participate in biology teach-
ing PD. It also produced themes about the use of EBIPs and PD 
preferences, and those themes were used to develop a general-
izable survey of 2YC biology instructors. Results of that survey 
are the subject of a future paper.

Ramifications for Design of PD for 2YC Biology Instructors
At the broadest level, these findings from both our review of 
literature and our qualitative study should give confidence to 
professional developers that EBIPs are applicable and relevant 
to 2YC settings. Because the supports and challenges to instruc-
tors in adopting EBIPs are comparable across 2YC and 4YC set-
tings, much of what is known about PD is likely to apply to 2YC 
instructors as well as to their 4YC counterparts. At the same 
time, the study highlights how the context for 2YC instructors’ 
work shapes their teaching needs, interests, and opportunities 
in ways that should in turn shape the design and conduct of 
teaching-related PD for these faculty.

As in our sample, people with all three teaching styles—
didactic, interactive, and student-centered—may be present in 

any 2YC PD setting, and their interests and needs likewise vary. 
For example, interviewees with didactic teaching style desired 
more focus on subdiscipline-specific content, while interview-
ees with student-centered styles were interested in topics that 
may not be familiar to those with didactic styles, such as “point-
less” grading (grading approaches that emphasize feedback 
over assigning points; Zerwin, 2020) and contemplative peda-
gogy (approaches that emphasize reflection and awareness to 
generate deeper learning; Barbezat and Bush, 2014). There-
fore, PD participants with different teaching styles may respond 
to different PD approaches and content. To inform design that 
meets participant needs and also advances the use of EBIPs, PD 
providers will need to plan for a varied audience. They may 
wish to use pre-workshop questionnaires to probe the incoming 
teaching styles and interests of participants or to craft differen-
tiated tasks for different subgroups.

We investigated some possible influences on the teaching 
styles of interviewees. We did not find a strong correlation 
between any teaching style and the support of colleagues or 
administrators: most interviewees felt supported by at least 
some colleagues and administrators, while simultaneously 
feeling tension with colleagues who use different teaching 
styles. We were struck by the fact that interviewees tended to 
elaborate upon negative social experiences around teaching 
more than the structural barriers to teaching or attending PD, 
even when structural barriers were present. Understanding 
the relationship between teaching style and support is import-
ant, because local collegial support has been reported to 
affect implementation of EBIPs (Bathgate et al., 2019), even if 
this is weak in comparison to strong PD support (Archie et al., 
2021). Several interviewees reported finding supportive indi-
viduals external to their departments or colleges—often 
through PD experiences. Similarly, almost all interviewees 
identified “PD with community or follow-up support” as an 
important PD structure, and this desire resonates with the 
known efficacy of faculty learning communities in 2YC set-
tings (Cox, 2013). For instructors who lack collegial support 
or who are at small campuses, such broader community sup-
port may be a lifeline.

We did notice a pattern in the origin of individuals’ preferred 
strategies: those with didactic and interactive styles reported 
frequently developing their own strategies or learning them 
from colleagues, while those with student-centered styles 
mostly reported sourcing strategies from PD experiences and 
books. This finding points to a perennial challenge for educa-
tion reform: how to involve instructors who otherwise do not 
participate in PD. Innovative marketing, programming, incen-
tives, and research are needed to investigate what approaches 
will bring such participants in the 2YC setting into PD.

Institutional factors, including a teaching-focused mission 
and smaller class sizes, may support 2YC faculty in using stu-
dent-centered teaching strategies. The most common reported 
class size among these 2YC faculty was 15–29 students, and 
only one individual taught a class of more than 100 students—
smaller than class sizes for many 4YC faculty (Belfield, 2015). 
Two-year colleges are also focused on a teaching mission, while 
many 4YC faculty have research duties. The mission of 2YCs 
and the focus of 2YC instructors on providing quality teaching 
may also support better participation in teaching PD and the 
adoption of EBIPs.
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Small class sizes may also support 2YC instructors in advanc-
ing goals around equity in their classrooms. We found that indi-
viduals’ use of inclusion strategies was independent of teaching 
style. Moreover, the principle of inclusive teaching that was 
least reported by interviewees was Embracing Diversity, or “cre-
ating opportunities to develop awareness of diversity and global 
issues” (Draffan et al., 2017, p. 2). This is a principle through 
which the experiences of students from marginalized groups 
could be directly addressed. Strategies that address the other 
principles, such as Being Equitable, tend to benefit all students. 
This pattern may be related to instructors having relatively less 
experience or comfort with empowering marginalized students 
in the classroom (Calabrese Barton and Tan, 2019).

PD providers would benefit from considering a variety of 
frameworks now available around inclusive teaching when 
designing their offerings. While Draffan and colleagues (2017) 
grounded their work in the universal design for learning and 
the social model of disability, other frameworks aim to decolo-
nize the curriculum (Eglash et al., 2020; Parson and Weise, 
2020). Reviewing such frameworks can help PD developers 
interrogate their goals for PD and find design guidance that 
aligns with their goals. 

We note some differences in 2YC instructor–reported EBIPs, 
compared with the literature describing 4YC instructor strate-
gies. In their review, Driessen and colleagues (2020) found that 
4YC instructors most frequently reported group work, discus-
sion, and metacognitive strategies (out of a set of nine catego-
ries). In this study, interviewees most frequently reported strat-
egies in the categories of Practicing Core Competencies (as 
defined by AAAS, 2009) and Assessment. The emphasis in 2YCs 
on developing skills that transfer to jobs or 4YC programs (e.g., 
Levin, 2000) may lead 2YC faculty to focus on core competen-
cies, and smaller class sizes on average may allow faculty to 
manage more frequent or more varied assessments within a 
course. PD providers may wish to embed core competencies in 
designing and marketing their offerings to potential 2YC 
participants.

Another important characteristic of 2YC instructors is that 
they are often teaching outside their subdisciplines of expertise, 
with a number of different classes to prepare. This may explain 
why some of our interviewees expressed interest in subdisci-
pline-specific PD and prescriptive plug-and-play curricula. 
These desires are in tension with the K–12 research finding that 
prescriptive PD is generally not effective (Kennedy, 2016). 
However, it should be possible to combine rich subdisci-
pline-specific content with strategic and insightful approaches 
to PD (Kennedy, 2016).

One possible approach was suggested by some interviewees 
with high interest in PD related to non-biology learning goals 
such as study skills, quantitative skills, and metacognitive skills. 
Some of these same interviewees expressed desire for PD that 
was directly applicable to their specific biology courses. In 
exploring these apparent contradictions, interviewees often 
imagined PD experiences drawing examples or lessons from a 
specific area of biology, combined with a pedagogical strategy 
around a non-biology goal. For example, a session about teach-
ing students how to take effective textbook notes with daily 
accountability via formative quizzes could be set within the 
context of a unit about evolution. Participants might consider 
examples of student work on evolution, then use individual 

work time to revise materials for their own evolution units or 
adapt the approach to their materials on another topic. Such PD 
would offer instructors both targeted, topical materials that 
they can use soon and a more general strategy that they can 
apply broadly to improve student learning and that may thus 
foster their own reflective practice (e.g., Yoshinobu et al., 2021).

These are some ways that PD developers can answer a call to 
action by the authors of a recent framework for teachers’ peda-
gogical knowledge to carry out active learning. Auerbach and 
Andrews (2018) point to a lack of research around designing 
learning opportunities for instructors that use active-learning 
techniques and offer “legitimate generative work” in the PD 
context, thus modeling the approaches that instructors are 
encouraged to use with students. They suggest that professional 
developers should support seven areas of pedagogical knowl-
edge (Auerbach and Andrews, 2018), including two areas that 
particularly interested our interviewees: prompting metacogni-
tion and increasing equity. In emphasizing these knowledge 
domains, their framework offers useful guidance for designing 
the kinds of strategic PD approaches that Kennedy’s (2016) 
review identifies as particularly impactful.

CONCLUSIONS
In this paper, we have explored the perspectives of ten 2YC biol-
ogy instructors in order to inform the inclusive design of 2YC 
biology instructor PD. Implications drawn include the impera-
tive to design and market PD to meet 2YC instructors where they 
are, regardless of the teaching style they currently use. Didactic 
instructors may be more interested in biology content and stu-
dent-centered instructors may be more interested in new peda-
gogical approaches, but all may be interested in strategies 
around student skill-building in a disciplinary context. We iden-
tify a need for innovative programming to engage more 2YC 
instructors who have not regularly engaged with PD, and we 
suggest an approach based on interviewee preferences and sug-
gestions: combining specific biology content, teaching strategy, 
and an opportunity for participants to work on their own courses.
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