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ABSTRACT The 2011 report Vision and Change: A Call to Action (V&C) resulted from
a national effort to rethink biology curriculum. V&C outlines core concepts and core
competencies for biology undergraduates and promotes evidence-based pedagogy,
undergraduate research, and inclusive practices. However, it is unclear how much
biology educators know about V&C and what motivates educators’ development of
their teaching philosophy and practices. We leveraged the Promoting Active Learning
and Mentoring (PALM) Network, a group that introduced evidence-based instructional
practices (EBIPs) to instructors through mentoring, journal clubs, and a community
of practice, to investigate how much V&C has influenced educator knowledge and
motivation. Through focus groups, 16 mentors and 22 fellows were asked about their
motivations to join PALM, familiarity with V&C, how they learned about V&C, and how
PALM and/or V&C shaped the development of their teaching philosophies and strategies.
We found that the teaching philosophies and practices of these educators align strongly
with V&C principles. V&C provided expectancy (established value), while PALM contrib-
uted to greater instructor self-efficacy in EBIPs, overall resulting in reformed teaching
philosophies and practices. This model highlights the importance of mentorship and
community to successfully drive biology education reform.

KEYWORDS Vision and Change, active learning, evidence-based instructional practice,
mentoring, situated expectancy value theory

Vision and change

bout 15 years ago, the National Science Foundation (NSF) and the American
Association for the Advancement of Science sponsored a large-scale rethinking
of undergraduate biology education, resulting in the 2011 report Vision and Change:
A Call to Action (V&C) (1). V&C outlines a set of core concepts and core competencies
for biology undergraduates and promotes evidence-based instructional practices (EBIPs)
and undergraduate research (see box 1 in reference 2). The report sparked system-
atic efforts to increase the use of evidence-based practices and transform undergrad-
uate biology education, including the open-access journal of peer-reviewed teaching
resources for undergraduate biology, CourseSource (3-7). In addition, multiple tools for
course design aligned with V&C have been published, including the BioCore Guide and
the BioSkills Guide (8, 9). Similarly, there have been several implementation frameworks
and assessment instruments published that align with V&C (10-13).
While some instructors may employ teaching practices aligned with V&C, there is still
a great need for more widespread reform. For example, a recent study documented the
limited application of V&C principles in exam questions from lower-division courses—
particularly a lack of assessing scientific practices (14). Barriers to implementation include
finding resources, especially resources that fit an individual instructor’s context, as
well as sustaining the recommended practices in part due to a lack of departmental
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collaborators (15-17). Despite the proliferation of pedagogical tools and programs
intended to facilitate the implementation of V&G, it is still not applied universally to
undergraduate biology courses.

Mentoring as a tool for implementing V&C reform

Mentoring is one model for instructional reform that provides individual support and
a collaborative and supportive environment to promote that instructional reform.
This type of professional development has been measured as successful and mutu-
ally beneficial (18-20). One mechanism for providing this mentorship is through NSF
Research Coordination Networks for Undergraduate Biology Education (RCNs-UBE) that
support networks of scientists with common goals. Previous research has demonstrated
the success of RCNs in promoting collaboration and knowledge diffusion (21), and
networks like the Northwest Bioscience Consortium and the Advancing Competencies in
Experimentation in Biology have published EBIPs that have resulted from their work (22,
23).

The Promoting Active Learning and Mentoring Network: an RCN-UBE
designed for long-term mentoring in V&C EBIPs

In this study, we interviewed members of Promoting Active Learning and Mentoring
(PALM), an RCN-UBE that established a mentoring network to help faculty include more
active learning in the classroom, as recommended by V&C. Faculty paired together
(mentors and fellows) to implement changes in the fellows’ courses. Many PALM mentors
and fellows teach similar courses, which establishes the mentor as an experienced
expert in implementing active learning in the fellow’s context. Individualized plans were
carried out to introduce a variety of EBIPs into a course selected by the fellow. Monthly
journal clubs were also hosted virtually for mentors and fellows in which discipline-based
educational research (DBER) articles were discussed, and several in-person meetings
allowed for network members’ interaction. PALM networking was largely effective at
reducing barriers, allowing educators to implement EBIP (24). It has resulted in the
dissemination of EBIPs in numerous posters, oral presentations, and 21 publications by
PALM fellows and mentors. Here, we use PALM as a case study for determining how
V&C impacts the development of instructor philosophies and practices, drawing upon
this network of instructors interested in pedagogical change. PALM exists to promote
active learning, which is one of the major recommendations of V&C. While V&C was
foundational to the program’s design, it was not explicitly discussed in PALM. There
was no requirement for mentors to highlight V&C with their fellows, and the PALM
network’s journal clubs or other meetings never directly discussed V&C, the BioCore
guide, the BioSkills guide, or the Bio-MAPS assessment. Thus, the PALM network provides
an interesting case study to analyze how much V&C has permeated the community of
biology instructors who are interested in pedagogical reform.

Research questions

The dissemination efforts previously mentioned (RCNs, published resources, communi-
ties of practice, and mentoring) are intended to inform instructors in their day-to-day
practices. We assume that this will ultimately lead to changed teaching philosophies
(beliefs and motivations about teaching); however, the specific ways in which these
pedagogical training activities influence teaching philosophies and teaching strategies
remain underexplored.

Thus, this study addresses the following research question:

1. How much do instructors in a network looking to implement evidence-based
instruction know about V&C?
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2. To what extent does V&C motivate instructors in this network to engage in
pedagogical reform and form the basis of their pedagogical decisions?

3. Have instructors in this network observed a link between V&C principles and
education reform?

To answer these questions, we interviewed PALM network mentors and fellows and
analyzed their responses. The resulting model provides information for future STEM
educational reform on how instructors make choices about their courses in relation to
V&C principles in the context of a mentoring network.

Motivation framework

Situated Expectancy Value Theory (SEVT) explains how various factors can affect
(influence) an individual’s choices and actions (25-27). We used SEVT as a framework to
understand instructor motivation for choices about educational practices. SEVT outlines
three components of an individual’s decision-making process: (i) self-efficacy: perception
of current abilities, (ii) expectancy: perception of likeliness to succeed, and (iii) task value:
personal beliefs about the value of the task, which include usefulness, importance, and
interest (25, 28). SEVT is useful to consider the factors that influence decision-making and
is often studied in the context of teaching reform. It was first applied to the educational
context by Abrami et al. (29) to identify differences between those who implemented
educational innovation and those who did not (29). Since then, other researchers have
used this framework to identify the motivation of instructors to better understand what
influences reformed instructional practices. Experience and ability beliefs are motivat-
ing factors that increase the likelihood of instructors making a decision to implement
reform practices (30-34). Thus, we apply the SEVT framework to better situate instructor
motivation for pedagogical reform and examine the different components of V&C and
PALM on self-efficacy, expectancy, and instructor interest.

METHODS
Participant selection

Focus group participants were recruited by emailing all 120 PALM members. Those PALM
members who expressed interest were solicited to attend a focus group held in proximity
to their professional society. In total, 38 PALM members participated in focus groups
conducted in conjunction with eight biology-focused or biology education-focused
professional society meetings from 2023 to 2024. Their roles in the program included
16 mentors, 20 fellows, and 2 who started as fellows and later became mentors. In our
analyses, the individuals with both roles were coded as fellows.

Focus groups

The eight co-authors collaboratively developed the focus group protocol, drawing upon
our collective experiences to create focus group questions aligned with the research
questions. Questions were designed to prompt participants to consider their teaching
philosophies and practices, their sources of inspiration, and how PALM and/or V&C
might have motivated these beliefs and/or practices (Supplemental Material). To ensure
clarity of the questions and alignment with the research questions, all eight team
members reviewed and edited the questions to improve understanding. Focus groups
of up to three PALM members were recorded, for a total of 38 participants. PALM
members were asked about their motivations to join PALM, their familiarity with V&C,
whether they learned about V&C through discussions with their mentor/fellow or other
PALM members, and how PALM and/or V&C shaped the development of their teaching
philosophies and strategies. The reflections about V&C and PALM are self-reported.
Additional evidence of their teaching strategies and teaching practices was not collected.
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Analysis

The interviews were transcribed using Otter.ai and manually cleaned to ensure accuracy;
the participants were assigned pseudonyms. A codebook was developed for each
research question by pairs of researchers (Table S1). The codebook was discussed
with all the co-authors, ensuring the codes were clear, connected to each question,
and representative of the data set. Each transcript was independently coded by pairs
of researchers, and differences were resolved through discussion. A word cloud was
developed based on the frequency of individuals who were coded as citing each
teaching philosophy theme.

RESULTS
Familiarity with Vision and Change

Focus group participants were asked about their familiarity with V&C. The majority of
both mentors and fellows were aware of the report, and many (especially mentors)
considered themselves well-versed in its contents (Fig. 1A). Of the PALM mentors, 56%
stated they were “an expert in V&C!" Focus group participants were coded as experts if
they implemented V&C principles due to prior knowledge of V&C and/or used it as a
framework for their courses. In comparison, 73% of the fellows stated they were aware of
V&C; these participants could identify V&C and some of its content but did not describe
how their pedagogical practices were linked to V&C. Only one mentor and two fellows
were unfamiliar with V&C. Participant introductions to V&C were varied (Fig. 1B), with
about a third citing professional societies (31% of the mentors and 36% of the fellows)
and a third mentioning a colleague (31% of the mentors and 32% of the fellows) (some
mentioned both). Other common sources included PALM and DBER literature/conference
presentations. Many could not recall specifically where they first heard about V&C.

When asked what comes to mind when thinking of V&C, the most common answers
were core concepts (63% of the mentors and 59% of the fellows), core competencies
(63% of the mentors and 50% of the fellows), and a framework for biology education
(81% of the mentors and 50% of the fellows) (Fig. 2). No one mentioned other important
aspects of the report, such as the emphasis on evidence-based instructional practices
and undergraduate research. Interestingly, several people mentioned the BioSkills Guide
(8), a document aligned with V&C that defines specific skills for biology majors. Only two
participants specifically mentioned diversity, equity, and inclusion (DEI) in STEM. Some

A. Familiarity with V&C B. Learned about V&C
25
20 Professional Society [ ENN———
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5 Multiple Contexts | NN

o
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FIG 1 Most focus group participants were familiar with V&C. (A) Participants (n = 16 mentors and 22 fellows) were asked, “How familiar are you with Vision &
Change?” (B) Participants (16 mentors and 22 fellows) were asked, “How did you learn about Vision & Change?” Several participants cited multiple sources for
hearing about V&C. The most common co-occurrence was a professional society and an individual.

August 2025 Volume 26 Issue 2 10.1128/jmbe.00074-25 4

Downloaded from https://journals.asm.org/journal/jmbe on 18 December 2025 by 38.49.92.81.


https://doi.org/10.1128/jmbe.00074-25

Research Article

Accessibility [ N RN
BioSkills Guide | NN
Core Competencies [ INGEGEGNGGN
Core Concepts NN
Framework |
0 5 10 15 20 25 30
m Mentor mFellow

FIG 2 Participants were asked, “What comes to mind when you think of Vision & Change?” Answers
included an overarching framework, parts of the report itself (core competencies and core concepts),
an extension of V&C (BioSkills guide), and the accessibility of the document to educators. Many people
described multiple themes.

focus group members associated V&C with accessibility because V&C was approachable
by faculty (Fig. 3).

Nearly two-thirds of both mentors and fellows believed that V&C is very valuable
to education, describing V&C as essential to course design (63% of mentors and 64%
of the fellows), although a few participants (6) noted its limited scope. The remaining
participants did not directly answer this question. Valuable aspects of V&C were reported
to be the authority (a document that can be used to support reform because it was
authored by a nationwide group of expert educators), its application to introductory
coursework (building a foundation of knowledge useful for upper-level courses), and its
emphasis on training students to think like scientists (observe, ask questions, and find
the answer) (Fig. 4). Quotes from participants describing these aspects can be found in
Fig. 3.

Motivation for pedagogical reform

Next, focus group participants were asked why they joined PALM. Most participants
joined to learn better teaching practices (50% of the mentors and 77% of the fellows),
including active learning pedagogy (38% of the mentors and 59% of the fellows), and
belong to a community of educators (69% of the mentors and 55% of the fellows) (Fig.
5). Although two fellows and four mentors joined at least in part because of V&C, 28
participants (74%) stated that V&C did not influence their decision to join PALM, with 12
noting that they failed to see PALM as integrated with V&C when they joined. About a
third of the fellows were motivated by the stipend and a third by “certification,” which
reflects a desire to develop and document their skills in the field of biology education,
even though PALM did not provide any official certification.

To gain insight into the impact of V&C and PALM on instructor philosophies and
practices, focus group participants were asked first to describe their teaching philosophy
and then how they developed their ideas about teaching. Their responses indicated
that they were motivated by a desire to improve their teaching, which typically involves
the implementation of EBIPs, inclusive practices, and other student-centered practices
described in V&C. Figure 6 shows the prevalence of major themes included in the
teaching philosophies of focus group participants. Not surprisingly, considering the focus
of PALM, most participants discussed the importance of evidence-based strategies, often
simply characterized as “active learning,” which focuses on student engagement (Fig. 7).

Other common themes related to the course content (Fig. 7). Participants also
highlighted the importance of critical thinking, often phrased as trying to teach their
students to “think like scientists” Concepts and skills were valued by many educators
who described how using core concepts and skills in course design benefits student
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What is the value of Vision & Change?

Being able to show something that
has been produced and endorsed
by AAAS and all of these bodies,
and the NSF lends some
credence..., having that authority
of areport coming back from
prestigious and well- recognized,
well-known foundations, has
helped us make a case for it ...
These are national
guidelines.

| think [of] the accessibility
and how kind of short it was and
how there was so much buy-in

from the ground up in the
beginning.

- Savannah (Mentor)

- Nancy (Mentor)

| think the idea that I'm first always
associating with Vision & Change is the
doing and learning science, as science is

done and the nature of science is done.
And really thinking about how that flips
a learning environment from ‘I'm an
instructor, I'm feeding you information,
you need to retain it and apply it?’ to
inquiry: ‘What are we observing? What
are we wondering? How can we research
more on that topic, and then take
action to learn more?’ And that, for me

We went through a very long
process of curriculum redesign,
took over a decade ... our
department took a look at
Vision & Change, and wanted to
design the intro curriculum

around Vision & Change. So
thinking about kind of
information and energy and
right, kind of designing courses

around that.

is like what Vision and Change stood for.

- Trixie (Fellow)

- Camryn (Mentor)

Journal of Microbiology and Biology Education

FIG 3 Selected quotes from participants when asked “Is Vision & Change valuable or important to biology education?”

learning. A few participants also mentioned the importance of connecting the material
to “real-world” applications such as the COVID-19 pandemic.

Many instructors described aspects of the classroom related to the classroom
environment, student identity, or socioemotional aspects of the learning process (Fig.
7). A common theme was DEIl, which included valuing diversity in the classroom, striving
for equitable outcomes, and building inclusive spaces. Many participants discussed the
concept of a student-centered classroom, which is built on empathy for students and
their struggles. Others focused more on engaging students in the learning process or
“making it fun”

After describing their teaching philosophies, participants were asked how they
developed those philosophies. We coded for three sources that contributed or did
not contribute to their teaching philosophy: (i) V&C, (ii) PALM mentorship (including
mentor-to-fellow and fellow-to-mentor influence), and (iii) PALM network (including
journal clubs, in-person meetings, and informal discussions with members outside of
mentor-fellow pairs) (Fig. 8). The majority of participants cited V&C as a contributing
source in developing their teaching philosophy: 94% of the mentors (15 people) and
77% of the fellows (17 people). Only three fellows stated that V&C did not contribute
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FIG 4 Participants were asked, “Is Vision & Change valuable or important to biology education?” All
participants agreed that it is important, with most describing the value in three major categories.

to their teaching philosophy. Most participants also cited both the PALM mentorship
and the PALM network as contributing to their teaching philosophy, with only three
mentors stating that PALM did not contribute to their teaching philosophy. They were
not specifically asked to discuss other sources of motivation, but 5 mentors and 11
fellows did mention non-V&C and non-PALM sources, such as professional societies and
research mentors.

To better understand how V&C and PALM experiences influenced teaching, their
responses to the questions “how did participation in PALM alter your own pedagogical
practices and strategies in the classroom?” and “did Vision & Change inspire reflection
on your own pedagogical practices and strategies in the classroom?” were analyzed,
resulting in seven major themes (Fig. 9). Focus group participants described V&C as a
document that they could cite to validate their teaching practices. V&C also provided
resources for the course curriculum and course design for both mentors and fellows.
Focus group participants cited core concepts and core competencies as helpful for
department curriculum design, such as creating course objectives, as well as content
selection in their own courses (Fig. 9). V&C was also cited as an inspiration to use EBIPs.
Focus group participants made choices about what activities to include in their teaching
based on the principles outlined in V&C (Fig. 9). For example, participants cited V&C as
the reason to implement inquiry-based labs and metacognition activities.

Two elements of PALM, the mentorship and the network itself, contributed to many
of the choices instructors made in their courses. Those cited most often were awareness
of EBIPs, inspiration to use EBIPs, resources for EBIPs, and (for fellows) having a role
model for teaching. The PALM network provided the most support for awareness of
EBIPs and inspiration to use EBIPs, such as awareness of backward design. Not only
were focus group participants aware of EBIPs due to the PALM mentorship network,
but they were also inspired to use them. This included mentors who reformed their
teaching practices and fellows who described the importance of mentorship and the

30

25

20
156
10
5 1 B =
0

Better Community Active Stipend Certification V&C
teaching learning

uMentor = Fellow

FIG 5 Participants’ motivations to join PALM centered around EBIPs and membership in a community of
educators. Focus group participants were asked, “Why did you join PALM?” Many individuals mentioned
more than one reason.
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FIG 6 Word cloud of codes based on PALM members’ descriptions of their teaching philosophies. The
size of the text indicates how many individuals mentioned each theme.

PALM network because they learned many strategies from a community of instructors
(Fig. 10).

When considering a change to teaching practices and incorporating EBIPs, one of the
obstacles is finding resources appropriate for the instructor’s context. Fellows reported
that PALM mentorship and the PALM network helped find appropriate resources to
implement and ensured the approach was sustainable as it fit their specific courses
(Fig. 10). Mentors pointed them to specific practices in alignment with the principles of
V&C that fit their classroom contexts, such as Process Oriented Guided Inquiry Learning.
However, the PALM mentorship also established a teaching role model for PALM fellows.
Because of the reciprocal observations between fellows and mentors, fellows like Glenn
were able to see the mentors using EBIPs, which served to create a role model for
implementation and increased belief in the ability of the EBIPs to bring about change in
the classroom.

The last of the seven themes centered on resources for teaching is the inspiration
for discipline-based education research. All three sources of change were cited: the
PALM Network (six participants), the PALM mentorship (five participants), and V&C (four
participants). The experience in PALM reshaped the professional focus of both fellows
and mentors. Not only were they applying active learning and EBIPs aligned with V&C
principles, but focus group participants were also measuring the effectiveness of these
practices when implemented in the classroom and publishing papers to disseminate
information to STEM faculty outside of the PALM network (Fig. 11).

The SEVT model was also applied to understand participant motivation to include
V&C in their teaching practices and philosophies. Table 1 demonstrates how the themes
described above are connected to the components of SEVT: expectancy, task value, and
self-efficacy.

Explicit links between V&C and education reform efforts

We next investigated if participants linked PALM to V&C. PALM was inspired by V&C and
an effort to increase active learning and EBIPs in STEM classrooms. Although mentors
were not explicitly instructed to highlight V&C and the journal clubs did not explicitly
discuss V&C, over half of the focus group participants (58%) identified V&C and PALM
as being linked. Some participants described the role of PALM connecting like-minded
instructors who shared similar beliefs about V&C. For some focus group participants,
PALM promoted their research related to V&C. For others, it led to scholarship and
professional development around V&C.

DISCUSSION
A model to promote educational reform

This study aimed to understand the motivation of instructors in a network dedicated to
active learning to determine if and how biology instructors used V&C in developing their
teaching philosophies and making pedagogical choices. We chose to study instructors
from the PALM network because their involvement in PALM indicates that they are
educators actively engaged in pedagogical innovation and reform. The recruitment
strategy for PALM and this focus group may have selected for instructors who wanted
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Teaching Philosophies and Practices

Part of my teaching philosophy
is getting students to feel
responsible for their own

learning, and to be engaged in
their own learning...that's part of
active learning, they're engaged

- Noelle (Fellow)

When | was confronted with
designing my own classes, | decided

to focus on the skills of data
analysis and experimental design
and really teaching experimental
logic, which genetics is so good for.
...and so then using these evidence-
based practices, ... we can really
focus again on digging into what the
data say more so than on any of the
content | teach. My classes are
advanced genetic analysis,
epigenetics, and chromatin, but in
reality, they're how to read a
paper and think about it.

- Gale (Fellow)

In the context of anatomy &
physiology, which historically is
often taught as like, let's do this

entire 1,000-page textbook in one

term... less breadth enables more
depth.... We don't have nearly

enough time to cover all this, we're
going to try and focus and do
things in a little more depth.

- West (Fellow & Mentor)

| believe in emphasizing
foundational concepts that are
essential to any student going
into any field... not only do |
want them to have those
foundational concepts, but |
want them to form connections
between these concepts.... So |
would say evidence-based
teaching practices that are
culturally relevant to my
students.

- Gavi (Fellow)

FIG7 Selected quotes from participants when describing their teaching philosophy and practices.

to learn more about V&C or who already had a positive view of V&C. While the focus
group questions did not explicitly ask instructors to describe their motivation for making
pedagogical choices, viewing their answers through the lens of the SEVT framework
allows us to better understand their development as reform-minded educators. Figure 12
displays our model of motivation, where V&C and PALM together promoted philosophies
and practices aligned with the principles of V&C.

Expectancy

The expectancy to succeed in a particular task is the first component of the SEVT
framework. Focus group participants brought many expectations about what V&C could
do and how it could support their teaching. Our data show that the expectation for
success (i.e., implementation of an evidence-based instructional practice to promote
student success) was attributed to V&C by 25 (66%) participants. Almost all (15 of 16)
mentors felt that their own teaching philosophy was influenced by V&C. The original
V&C report (1) was intended to motivate discussion on teaching practices across multiple
venues. In this study, the participants typically interpreted V&C as a mandate for teaching
reform and not a starting point for discussion. In the context of higher education, many
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= Mentors Fellows

FIG 8 The teaching philosophies and strategies of participants were influenced by V&C, PALM
mentorship, and the PALM network. Focus group participants were asked whether V&C and/or PALM
helped develop their teaching philosophies and strategies. Mentors (n = 16) and fellows (n = 22).

instructors do not receive formal educational training. V&C serves as a mandate and
framework for their own teaching practices and to support their careers. This demon-
strates how V&C is uniquely positioned for leveraging education reform and providing
expectancy for success. V&C was reported to be cited when talking with colleagues,
departmental or institutional leadership, or during the promotion and tenure process
to validate their instructional philosophies and practices. In other studies, instructors’
expectancy about education reform included beliefs about their ability to find a guiding
document (33), whereas in our study, V&C was reported by instructors to be the guiding
document. Participants described V&C as a tool to support teaching, and while this
may have been influenced by the recruitment strategy, it does reflect several aspects
of expectancy for instructors with different V&C knowledge levels. These participants
described that V&C can be used by biology instructors as (i) a primer to learn about
effective practices, (i) a framework to model their instructional practices and courses,
(iii) a rubric for which peers and administration can evaluate their instructional practices,
and (iv) for instructors who are aware of V&G, a tool to increase instructor motivation to
change their teaching.

Task value

Our data suggest that both knowledge of V&C and participation in the PALM community
increase instructors’ beliefs about the task value, specifically in the area of usefulness
and importance of EBIPs. V&C was described to have intrinsic value by many partici-
pants, being described as “essential for introductory courses,” a “handbook for new
faculty,” and information “from expert educators” (Table S1). These beliefs contribute
to the value of practices described in V&C and their motivation to use EBIPs. Previous
research also showed that motivation to use EBIPs is increased when instructors perceive
that these practices are “better for students” (35) or help students think like scientists
(36). Additionally, participants reported that PALM provided inspiration for their own
discipline-based educational research. PALM provides the tools to implement the EBIPs
in the classroom that are called for in V&C. Although PALM did not explicitly train
fellows on V&C, 22 participants (58%) saw them as linked, and in many cases (43% of
fellows), participants recalled learning about V&C through PALM. This suggests that the
dissemination of V&C does not have to explicitly mention the document.

Self-efficacy

PALM was described as promoting self-efficacy in that PALM fellows gained awareness
of active learning strategies and confidence in their ability to implement these strat-
egies. Many participants also identified the importance of active learning and their use
of evidence-based strategies as part of their teaching philosophies (Table S1). While
participants, particularly fellows, did not often explicitly say that they gained confidence
in using EBIPs, they described the influence of their PALM experience on their teaching
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FIG 9 What did you find helpful about Vision & Change and/or PALM for your teaching? (A) “How did
V&C help?” (B) “How did PALM help?”"—coded for mentions of mentor/fellow. (C) “How did PALM help?"—
coded for mentions of PALM events and discussions outside of the mentor-fellow relationship. Mentors (n
= 16) and fellows (n = 22).

and their subsequent use of EBIPs. It is likely that participants increased their self-efficacy
for using EBIPs due to the feedback and support PALM provided (Table 1). Joo et al. (37)
also found that knowledge acquisition also led to improved instructor self-efficacy as
it relates to changes in instructor practices (37). PALM provided a teaching role model
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Influence of V&C on Teaching
Philosophies and Practices

| was thinking that having one
inquiry-based lab in a semester...
having one experience where they
design their own experiment, we
thought that was awesome. And
now, you know, every module is
inquiry-based. Why did we make
those changes? It's because of
Vision & Change.
- Callie (Mentor)

Touching on those core
concepts and competencies
[ensures] that the students are

getting a really good
foundation.

- Sebastian (Mentor)

We have weekly metacognitive
reflections and incorporate things
that [we] are asking students to
reflect on what we did that week
and how it connects to the core
concepts and the skills. It’s part of
our course structure that we do
those things. | think just through
reading the biology education
research literature and
incorporating those practices, you
end up doing the Vision and Change

things as part of that.
- Gavi (Fellow)

When [my department] was
working to come up with unifying
course objectives, Vision &
Change was helpful for me for
seeing: this is how structure and
function is embedded, this is how

transformation of energy and
matter is about it... These are the
things that are in alignment with
what students should be knowing
from this class.

- Scarlett (Fellow)

FIG 10 Selected quotes from participants when asked to describe the influence of V&C on their teaching
philosophies and practices.

to help faculty implement instructional changes that matched their course context.
Participants described their experience in PALM as providing a tangible pathway to
convert motivation into action. They also described changes in their philosophies and
practices that have been maintained and often even expanded beyond their involve-
ment in PALM.

Outcomes

These results suggest that V&C was important for instructor motivation, but that a
community, such as the PALM network, also contributes positively. After participating
in PALM, instructors indicated that they reformed their teaching philosophies and/or
practices such that both are now in alignment with the principles outlined in V&C,
as evidenced by their teaching philosophies. Both the mentoring relationship and the
wider network were important for supporting fellows to embrace the principles of V&C,
and even experienced mentors found themselves making positive changes due to their
participation in PALM. Other research on STEM education reform supports this finding
that communities of practice support the implementation of new teaching practices,
mentorship, and promote scholarly research (38, 39).
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Links between V&C and PALM

The PALM Network has been an amazing way to
connect with other mentors. And | just want to
acknowledge that as one of the really big benefits -
- connecting with people around Vision & Change...
through PALM... in terms of ever-expanding Vision
and Change and thinking about the future. | really
think that it's about pedagogy at the university
level, what do we want our students to do? This
isn't a biology issue. This is a higher education
issue about teaching effectiveness.

- Zara (Mentor)

Without PALM | wouldn't have gone to the
conference where | was at a workshop
specifically on Vision & Change. And right
before | implemented that class that was
directly related to my project. So it's all kind
of messily overlapped for sure.

- Trixie (Fellow)

FIG 11 Selected quotes from participants who described the link between V&C and PALM.

Recent work has analyzed the implementation of V&C principles in introductory
biology course syllabi and suggests there is a continued need for reform (40). Future
pedagogical reform efforts should combine evidence-based practices with a network of
support that serves to motivate instructors to implement evidence-based practices that
align with V&C. Our model suggests that this approach leads to increased awareness,
generates interest, and increases self-efficacy. The PALM network included mentoring,
pedagogy journal clubs, and informal gatherings. Most participants joined PALM to
“become a better teacher,” and future networks will engage instructors who also want
to grow in their teaching practice. Participants of this study recognized the value of
the PALM network and indicated their desire to continue to participate. This suggests
that the expansion of a mentoring network is possible; however, the support for these
programs is limited in length based on science-funding agencies. Many of the PALM
members have continued to collaborate after funding for PALM ended (e.g., all the
authors on this paper met through PALM) and are interested in continuing to promote
active learning through mentoring networks. It is important to consider models for
increased longevity and sustainability, which could be linked to institutions or societies
that could provide resources after a grant has ended. Dissemination efforts by these
future networks may serve to not only promote EBIPs but also recruit new participants
and should be designed to reach a broad audience of biology instructors.
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TABLE 1 Motivation of instructor use of V&C based on SEVT Framework

Journal of Microbiology and Biology Education

Component Research question
of theoretical

framework

Codes

Summary of SEVT connection

Main findings/quote

Expectancy RQ2: To what extent does
V&C motivate instructors in
this network to engage in
pedagogical reform and form
the basis of their pedagogical

decisions?

Task value RQ2: To what extent does
V&C motivate instructors in
this network to engage in
pedagogical reform and form
the basis of their pedagogical

decisions?

Task value RQ3: Have instructors in this
network observed a link
between V&C principles and

education reform?

Self-efficacy

Expert educators

Valuable to education

VC handbook

VC handbook

Introductory course

work

Inspiration for

philosophy/strategies

Awareness of
evidence-based

practices

V&C was written by expert
educators and therefore

outlines best practices.

Core concepts and core
competencies establish
standards in course design.

V&C provides a “how to”
guide for successful teaching

practices.

V&C identifies the important
components of teaching
practice in biology.

V&C outlines essential concepts
and skills for student success
in future courses after

introductory biology.

Implementation of EBIPs

promotes student success.

Learning about instructional
practices that are evidence-
based is valuable in
developing my teaching

philosophy.

Role model for teaching Observing someone use

EBIP helps instructors feel
confident implementing it in

their own course(s).

“[Vision & Change] provides backup for things that | want to
try that maybe colleagues might view as a little bit different
than what we typically do. It just provides me with something
to say, while actually trying these practices is also backed up
by this document that’s supported by these agencies.” Zoe
(Mentor)

“I love that [Vision and Change] continues to inspire my
strategies in the classroom... it's become an anchor for me.”
Zara (Mentor)

“With this Vision and Change, | feel like it's extremely important
to be able to learn how to teach and get the most amount
of information across the students that could actually be
useful for the students instead of just hurling facts at them
constantly.” Sage (Fellow)

“So now, when somebody questions my teaching, well, this
is really rooted in the teaching and the learning [literature].
Here’s the paper [Vision & Changel, go read it.” Winter (Fellow)

“Our transfer students have come from community colleges
where they have built a foundation of Vision and Change.

It sets them up more for success in upper level classes” Blair
(Fellow)

“I'm back to teaching freshman biology, I really want to
re-examine everything again and make sure that I'm touching
all the core concepts in that class, because it's a foundation for
their degrees.” Sebastian (Mentor)

“My teaching philosophy is to have students imagine
themselves as scientists, whether they're practicing scientists
professionally, or that’s their goal, or whether they are
nonscientists in this society. They have to make scientific
decisions. And so having helping them think like scientists,
teaching them that they have the ability to make decisions
based on evidence that they have the ability to find and
evaluate the quality of evidence. Those are just the things
that make the core competencies. .. especially valuable in my
teaching philosophy.” Zara (Mentor)

What PALM has added to mine [teaching philosophy] is the
evidence... the active learning strategies that are evidence

based.” Stella (Fellow)

“PALM was transformational... And so having a PALM mentor
for every version, and then being able to walk through
one-on-one with them, how to change certain things that |
implemented, based on student feedback was, again, just not
something | could have experienced without PALM... | was
able to flip my classes to add in active learning, was able to
then vary my active learning, refine the active learning, add in
unique assessment strategies with kind of instant feedback in
the classroom, and then aligning all of that with summative

assessments.... | was able to go out and watch
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TABLE 1 Motivation of instructor use of V&C based on SEVT Framework (Continued)

Component Research question Codes Summary of SEVT connection Main findings/quote
of theoretical

framework

a mentored instructor teach in their classroom using active

learning strategies. To me that was just like, oh, it's that simple
... and then having them come out and actually watch your
implementation of the same thing and how it was able to
evolve and grow and, again, would not have been possible
without PALM, it would have been like a little tiny bit here and
there on my own without having the one-on-one mentoring.”
Stella (Fellow)

Inspiration to use EBIPs  V&C provides justification for  “Vision and Change gave me the courage to prioritize skills over

using EBIPs. content.” Gale (Fellow)

Limitations of this study

This study is focused on a subset of instructors who became members of the PALM
network to serve as mentors, network with other instructors, gain pedagogical skills,
and/or make changes in their teaching. PALM members represent many disciplines
within biology and teach a variety of courses ranging from introductory biology to
upper-level electives. However, PALM members are self-selected, and the subset who
participated in the focus group represents an additional level of self-selection. As such,
our recruitment strategy may reflect a subset of the distribution of V&C knowledge,
instructor identities, and subdisciplines of biology. Participants were recruited for focus
groups based on attending a workshop about V&C; therefore, this recruitment strategy
likely results in participants who want to learn more about V&C or may already have a
positive view of V&C. Focus group questions were focused on PALM and V&C, but other
influences that contributed to participants’ teaching philosophies and practices may
not have been described. Evidence of their knowledge and implementation of V&C is
self-reported; additional evidence was not collected. Future work by these authors will
involve a more representative sample of biology instructors and will collect evidence of
teaching practices and philosophies.

Teaching
Philosophies
and Practices
aligned with

Vision & Change

‘-‘g EBIP resources
~* Role models

FIG 12 Model of the effect of Vision and Change and PALM on reformed teaching philosophy and
practices modeled using the SEVT framework (25, 26, 28). The arrows in the model show how the authors
conceptualize that V&C and PALM each provide aspects of SEVT to result in reformed teaching.
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