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Examining Perspectives of Teaching
Among Biology Teaching Assistants
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Recent reform efforts in postsecond-
ary science teaching have called
for shifts in instructional methods
to include more evidence-based
instructional practices. However,

a myriad of factors play a role in
whether an instructor adopts these
more student-centered methods. One
such factor is teaching perspective.
In this study, we explored the teach-
ing perspectives of both graduate
and undergraduate teaching assis-
tants (TAs), as well as shifts in their
perspectives after participation

in an active-learning professional
development course. Findings from
this study suggest that while under-
graduate TAs hold more nurturing
perspectives of teaching, gradu-

ate TAs hold more apprenticeship
perspectives, both groups, however,
can experience perspective change
through professional development
and teaching experience. These
findings have implications for pro-
fessional developers and those who
work closely with TAs.

n their frequently cited meta-

analysis, Freeman and colleagues

(2014) found that the use of ac-

tive-learning, student-centered
modes of instruction significantly
increased student performance in
undergraduate STEM classrooms.
Indeed, undergraduate STEM educa-
tion has begun to shift from models
of instruction where students pas-
sively absorb knowledge to models
of instruction where students con-
struct knowledge through active par-
ticipation (Brewer & Smith, 2011;
Laursen, 2019). To apply these in-
structional  techniques effectively,
those who teach undergraduates
need to be properly trained to sup-
port implementation of evidence-
based practices.

Teaching assistants (TAs) play piv-
otal roles within undergraduate STEM
instructional teams and often teach
in introductory-level science courses
(Connolly et al., 2016; Gardner &
Jones, 2011; Sundberg et al., 2005).
Indications of evidence-based instruc-
tional practices (EBIPs; i.e., active
learning) relating to positive student
achievement and outcomes (e.g.,
Freeman et al., 2014) suggest that TAs
need to be trained to use EBIPs. Re-
search suggests links between under-
graduate student outcomes and the use
of TAs, TA pedagogical preparation,
and teacher cognition (i.e., beliefs
about teaching and learning, per-
spectives of teaching; Reeves et al.,
2016; Wheeler et al., 2017). Teacher
cognition refers to factors that can in-
fluence whether an instructor teaches

in a student-centered fashion, such as
that promoted through active learning
(Gardner & Jones, 2011; Reeves et al.,
2016). Perspectives of teaching (i.e.,
an aspect of teacher cognition; Reeves
et al., 2016) shape teaching practices
through the interrelation of beliefs
about teaching and learning and ac-
tions resulting from these beliefs.
TAs generally have had a variety
of classroom experiences prior to
teaching, which is why professional
development related to pedagogy is
needed to ensure TAs are prepared to
teach (e.g., Gardner & Jones, 2011;
Kember, 1997; Pratt et al., 2001;
Shulman, 1986). While TA profes-
sional development programs have
increased over the past 2 decades
(Rushin et al., 1997; Schussler et
al., 2015), the types of programs
across institutions are highly variable
(Schussler et al., 2015). The most
common form of professional devel-
opment is a pre-semester orientation
or workshop that occurs at one point
in time (Schussler et al., 2015). Re-
search suggests, however, that effec-
tive professional learning is fostered
through professional development
programs that are longitudinal and
learning-oriented and that promote
active and collaborative learning
(Desimone & Garet, 2015). As ex-
periencing active learning has been
shown to influence TAs’ propensity
to teach actively (Desimone & Garet,
2015; Patrick, 2019), we posit that
one mechanism to encourage active
instruction is by shifting teaching
perspectives of TAs. In this study, we
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compared the teaching perspectives
of TAs before and after they partici-
pated in a professional development
program.

Changing TA cognition
through active-learning
professional development

Reeves and colleagues (2016) pro-
posed a theoretical model for as-
sessing TA professional develop-
ment (PD) programs. This model
proposes three areas for assessment:
(1) TA cognition, (2) TA practices,
and (3) student outcomes. TA cogni-
tion refers to the beliefs, attitudes,
and perspectives about teaching
and learning that TAs bring into the
classroom when they teach. All in-
structors, including TAs, bring to the
classroom a variety of beliefs and
perspectives about content, teaching,
and learning (Kember, 1997; Pratt et
al., 2001; Shulman, 1986). Research
has demonstrated how these cogni-

tive constructs can shape instruc-
tional practices (Addy & Blanchard,
2010; Bond-Robinson & Rodriques,
2006; Volkmann & Zgagacz, 2004).
TA practices refer to the instructional
decisions and practices that TAs use
in their teaching. Kember (1997) and
Pratt & Collins (2000) argued that
these practices are shaped by precon-
ceived notions about teaching and
learning. Finally, student outcomes
provide variables to evaluate the ef-
fect of TA cognition and practices
on students. These outcomes can
include achievement, persistence,
retention, and interest, among oth-
ers. These outcomes are shaped by
the TA practices, which are shaped
by TA cognition. Therefore, explor-
ing TA cognition is of relevance for
understanding the efficacy of profes-
sional development.

One component of TA cognition
that has been understudied in the con-
text of teaching assistants is teaching

perspectives. Teaching perspectives
are the beliefs and intentions held by
instructors that guide actions related
to teaching and learning (Pratt et al.,
2001). In other words, a teaching
perspective is a “lens through which
we view teaching and learning” (Pratt,
2002, p. 6). Five teaching perspec-
tives have been identified in the lit-
erature: transmission, apprenticeship,
nurturing, development, and social
reform (see Table 1 for more details;
Pratt & Collins, 2000). Kember
(1997) aligned these perspectives on
a continuum from teacher-centered
instruction (transmission) to student-
centered instruction (apprenticeship,
nurturing, developmental, social
reform). Each perspective includes
a combination of beliefs, intentions,
and actions about how students learn,
how learning occurs, and what learn-
ing looks like (Pratt, 2002; Pratt et al.,
2001; Pratt & Collins, 2000).

While Pratt (2002) cautioned

TABLE 1

Perspectives of teaching.

Perspective Definition

Transmission

This perspective articulates a separation of roles between the teacher and student. In this perspective,
teaching is best described as transmitting knowledge from a teacher (expert) to a student (novice). There
is an emphasis on the acquisition of knowledge from the lecture of a knowledgeable other.

Apprenticeship

The focus of this perspective is on guiding and challenging students. The teacher (facilitator) guides
students through learning where the outcome is independent learning and workers. In this conception,
teaching is viewed as an interaction between the teacher and student.

Developmental

This perspective emphasizes teachers and students both as learners. The teacher is learning about their
students and their level of understanding and how to help them develop rich understandings of content.
This includes both effective questioning and bridging knowledge for the students.

Nurturing

This perspective takes both a cognitive and affective perspective on learning. Self-efficacy, motivation,
self-esteem, and identity of the students are important variables for student learning, and the teacher is
responsible for creating learning environments that help build these qualities. This perspective recognizes
students as individuals.

Social reform

The focus of this perspective shifts from individual students to the collective aspect of society. Teach-
ers challenge discourses and practices related to their content to understand the voices that are heard
and represented. A primary goal of teachers in this perspective is to empower students to take action to
improve lives and society.

Note. Adapted from Kember (1997) and Pratt et al. (2001).
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against using teaching perspectives as
synonymous with teaching methods,
he does suggest that there is a relation-
ship between behaviors in implement-
ing teaching and learning activities.
For instance, while both transmission
and nurturing perspectives might lead
to question-and-answer teaching meth-
ods, how questions are asked and how
teachers listen to students might differ

based on these perspectives. Therefore,
it is important for instructors to reflect
on their teaching perspectives.

Research questions and
hypotheses

Scholarship points to apprenticeship
and nurturing as dominant teaching
perspectives for higher education
faculty, adult teachers, and gradu-

ate students (Pratt & Collins, 2000).
However, little research has been
conducted on TA perspectives of
teaching. Pratt (2002) included grad-
uate student TAs as well as those not
teaching; we focused this study by
examining teaching assistants only.
Despite the educational-level differ-
ences between undergraduate and
graduate students, research has dem-
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onstrated that undergraduate teach-

ing assistants (UTAs) and graduate

teaching assistants (GTAs) are more
similar than different (Chapin et al.,

2014; Otero et al., 2006; Wheeler

et al., 2017). Therefore, we hypoth-

esized that given the previous re-
search asserting other similarities
between UTAs and GTAs, these
groups would also have similar
teaching perspectives. Additionally,

we predicted that by engaging in a

professional development course,

TAs would shift their teaching per-

spectives from teacher-centered (i.e.,

transmission) to more student-cen-

tered (i.e., apprenticeship, nurturing,
development, social reform; Pratt
et al., 2001), as the PD course pro-
vides opportunities to develop more
nuanced understandings of teaching
and reflect on one’s current beliefs
and actions related to teaching. How-
ever, we expect that some character-
istics, such as the TA’s gender or the
class type to which they are assigned

(lecture vs. laboratory), may modu-

late these effects. The present study

tested these hypotheses by measur-
ing TAs’ teaching perspectives both

before and after participation in a

PD course focused on EBIPs. To test

these hypotheses, we asked the fol-

lowing questions:

1. How do the baseline perspectives
of teaching among UTAs and
GTAs differ from other instructor
and student populations?

2. Are there differences among TAs
in their teaching perspectives?

3. Do TAs shift their perspectives
on teaching after participating in
an active-learning TA PD course?

Study context: Professional
development description

TAs enrolled in a PD course concur-
rent with their first teaching experi-
ences. The course was team-taught
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using active-learning practices (i.e.,
think-pair-share, jigsaw, role play,
case studies, etc.) and focused on
procedural expectations, general in-
stitute policies (e.g., Family Educa-
tional Rights and Privacy Act regula-
tions), and EBIPs (e.g., Freeman et
al., 2014; Handelsman et al., 2007).
The curriculum and instructor re-
mained constant across semesters to
minimize instructional differences
between semesters.

Each week, TAs could pose a
question or highlight an issue they
encountered in their teaching in the
past week. The instructors and the fel-
low TAs would work together to find
a solution that fit both institute policy
and the TA’s approach to teaching.
An active lesson on tested elements
of scientific teaching followed (e.g.,
Bloom’s taxonomy and learning
objectives, inquiry instruction, case
studies, and group work, among oth-
ers). Students worked regularly in
small groups (three or four people)
for activities in the course, and atten-
dance in the course was mandatory
for all sessions. This course model
was therefore closely based on the
learning theories of constructivism
(von Glasersfeld, 1998) and coopera-
tive learning (Johnson et al., 2000).
This model capitalized on both the
ability of fellow TAs to guide learning
in the room and on the interaction with
and conceptual organization of mate-
rial (Taylor et al., 2000). This model
in turn provided opportunities for TAs
to deliberately think about and reflect
on their perspectives of teaching while
being exposed to effective teaching
strategies (e.g., Mezirow, 2003).

In addition to in-class work, TAs
were expected to complete pre-
class readings and discussion forum
prompts, as well as weekly blog reflec-
tions on the materials covered after
class. Twice during the semester, TAs

TABLE 2

Demographic information of
participants.

Criteria ‘ Percent (%)
Gender

Female 75

Male 25

Student status

Undergraduate | 52

Graduate 48
Type of course
Laboratory TA 56
Lecture TA 44
Semester

Spring 2017 21
Fall 2017 79

designed and taught a mini lesson (3 to
5 minutes) of their choice individually
and received feedback (both on content
and practices) in small groups consist-
ing of four fellow TAs and an instruc-
tor. At the end of the course, each TA
completed a learning portfolio, which
was a collection of items from class
activities and writing throughout the
semester that showcased what each
TA learned in this course. The port-
folios included at least eight writing
samples from a combination of forum
responses and blog posts, lesson plans
from their teaching experiences, and
a summative 1-page reflective essay
explaining the significance of items
chosen to exemplify their learning and
growth as a teacher.

Methods

Our study was conducted across
two semesters, spring 2017 and
fall 2017, at a large southeastern
research-intensive university (as
defined by Carnegie Classification
of Institutions of Higher Education,



n.d.). At the beginning and end of the
course, we administered the Teach-
ing Perspectives Inventory (TPI) to
examine TA teaching perspectives
as they began and left the program,
as well as how their perspectives
changed with respect to demographic
factors (e.g., gender, type of course,
and TA’s graduate or undergraduate
status) and controlling for semester.
We provided class time for students
to complete the survey, ensuring a
100% response rate.

Study participants
Participants included graduate and
undergraduate  students currently

serving as TAs, 38 (of 39) from spring
2017 and 10 (of 12) from fall 2017,
all of whom consented and had no

prior teaching experience (total N =
48). Graduate students included stu-
dents pursuing a master’s or doctoral
degree in biology or bioinformatics,
and undergraduates included biology
and biochemistry majors.

To pool the data across semesters,
we tested for population differences
between semesters using a chi-square
test for independence for categori-
cal data (gender, type of course, and
graduate or undergraduate status of
the TA) and found no significant dif-
ferences despite large size differences
in the TA groups (all p > .05). While
we provided multiple gender options
(e.g., transgender male, non-binary,
self-label box), students responded
only with male and female. Addition-
ally, there was little racial diversity,

Changes in graduate TA perspectives after participation in the profes-
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Note. Bands in the center of the figure show changes in dominant perspectives.
Thicker lines represent more participants than smaller lines.

which made it necessary to omit race
as an examined demographic variable.
However, for robustness, we chose to
incorporate semester as a factor in our
models to detect whether underlying
effects attributable to semester could
not simply be reduced to demography.

Instrument

The TPI was developed to identify
the dominant and recessive teach-
ing perspectives held by instructors
(Pratt & Collins, 2000). The instru-
ment has a robust history of validity
evidence with multiple populations,
including graduate and undergradu-
ate students (Collins & Pratt, 2011;
Pratt & Collins, 2000), so it was
suitable to use in this study. Under-
graduate STEM instructors can hold
multiple perspectives, but one or two
typically take precedence (dominant
perspectives) over others (recessive
perspectives). The TPI measures
commitment to a perspective in two
ways. First, it measures commitment
using a summation of Likert-type
values (1 = never; 5 = always) from
45 survey items (9 items per perspec-
tive). The highest score possible for
each perspective is therefore 45 and
the lowest is 9. Higher scores on the
TPI indicate a stronger commitment
to a perspective. The second mea-
surement for commitment to a per-
spective is ranking, which is based
on whether an individual scored a
perspective higher than other per-
spectives. In this case, lower ranking
on the TPI indicates a stronger com-
mitment to a perspective because a
ranking of 1 refers to the dominant
perspective. Overall, a high strength
of commitment can be obtained by
having a high score and low ranking.

Statistical analyses

Several different generalized linear
mixed-effect models (GLMMs) were
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run in R (R Core Team, 2017) with
the package Ime4 (Bates et al., 2015)
to examine the results of this study
based on the questions asked and
statistical agreement with model as-
sumptions.

Results

Research Question 1: How do

the baseline perspectives of teaching
among UTAs and GTAs differ from other
instructor and student populations?

We measured the teaching perspec-
tives of graduate and undergraduate
TAs prior to and following a profes-
sional development course paired
with their first teaching experience
(Figure 1). Figures 2 and 3 display
the dominant teaching perspective for
graduate and undergraduate TAs prior
to and after instruction. In Figure 3,
the bands connecting the two sides of
the figure represent how individuals
changed from pre- to post-course. For
instance, in Figure 2, the majority of
students who held no dominant per-
spective before the course shifted to
holding apprenticeship as a dominant
perspective after the course. Supple-
mental Tables 2 and 3 (which can be
found at https:/bit.ly/3nvdiGY) dis-
play the secondary dominant perspec-
tives (i.e., the second-ranked perspec-
tive, when present) and the recessive
perspective  (least-chosen perspec-
tive), respectively.

To compare UTAs and GTAs sta-
tistically, we first considered how
strongly our respondents scored each
perspective; considering this allows
us to determine whether differences
exist simply because one group gives
higher numeric responses, on average,
compared to other groups. Overall,
the “strength” of the mean TPI score
(how strongly the respondents ranked,
on average, for all perspectives), as
well as the standard deviation among
TPI scores, was not statistically sig-
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nificantly different between UTA and
GTA groups (GLMM, p > .05 in all
cases). Similarly, when considering
the scores given to the highest (domi-
nant) and lowest (recessive) teaching
perspectives, neither the overall score
for the dominant nor the recessive
teaching perspective was statistically
significantly higher or lower (GLMM,
p > .05 in all cases), eliminating the
possibility of strong outliers skewing
the data. When considering the range
of scores across perspectives and rela-
tive difference between the dominant
and secondary perspectives, the scores
were not significantly different be-
tween TA groups; similarly, the range
of scores separating each perspective
and the frequency of dualities among
the perspectives were statistically

equivalent across demographic groups
(GLMM, p > .05 in all cases). These
results held at both timepoints (pre-PD
and post-PD course). Thus, respondent
scores are not reflective of outliers
or stronger responses within groups;
rather, they represent real differences
in UTA vs GTA teaching perspectives.

In our data set, nurturing was the
dominant perspective for undergradu-
ates both before and after instruction,
and apprenticeship was the dominant
perspective for graduate students
(GLMM, t=2.173, p=.038). This was
in contrast to prior data with higher
education teachers, adult educators,
undergraduates, graduate students, and
school teachers, where nurturing was
ranked higher (Pratt & Collins, 2000).
Additionally, social reform was not

Changes in undergraduate TA perspectives after participation in the
professional development (PD) course.
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Boxplot comparison of nurturing perspectives between male (M) and
female (F) TAs.
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among teaching perspectives compared to female TAs pre- and post-instruction.
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ranked as a dominant or secondary
dominant perspective for our sample,
whereas it appeared in other popula-
tions (Pratt & Collins, 2000).

Research Question 2: Are there
differences among TAs in their
teaching perspectives?

Graduate students and male stu-
dents specifically ranked nurturing
on average higher than their under-
graduate and female counterparts
(GLMM; Status: ¢ =-2.144, p = .04;
Gender: ¢ = -2.793, p = .009; Figure
4). Additionally, it is clear that un-
dergraduates harbored many duali-
ties in the dominant category prior to
instruction (see Supplemental Table
1 at https://bit.ly/3nvdiGY). This
effect was largely driven by under-
graduate males (GLMM; ¢ = 2.207,
p = .035) and disappeared post-in-
struction (GLMM, p > 0.05). The ab-
solute rankings of social reform and
developmental perspectives for all
rankings were also found to be sta-
tistically independent of any specific
TA demographic groups (i.e., status,
gender, type of course; GLMM, p >
.05).

Somewhat unexpected, we found
that even prior to instruction, TAs
scored transmission higher simply
depending on the course to which
they were blindly assigned; namely,
if assigned to a lecture-based course,
those TAs scored transmission higher
as a perspective (GLMM; ¢ = 2.551,
p = .016; Figure 5). This indicates
that TAs who teach in lecture-based
courses generally hold transmission
perspectives compared to their coun-
terparts who teach laboratory-based
courses. As a general trend, trans-
mission was ranked lower by males
compared to females prior to instruc-
tion, regardless of course (GLMM;
t = 2.248, p = .032; Figure 6). This
suggests that females generally hold
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stronger transmission perspectives
compared to males.

Research Question 3: Do TAs shift
their perspectives on teaching after
participating in an active learning TA
PD?

After instruction, we found that the
relative ranking of developmental
among the perspectives increased
for males, undergraduates, and those
teaching lab courses (GLMM; Gen-
der: t = 2.953, p = .006; Status: ¢ =
2.698, p = .011; Course Type: t =
-2.304, p = .027). Similarly, the rank
of social reform increased for males
(GLMM;t=2.166,p=.037). Overall,
however, males appeared to change
significantly less in the strength of
their overall TPI scoring (GLMM,;
t=-2.347, p = .026), showing more
swaps between adjacent rankings
but less drastic ranking changes than
their fellow female TAs. While other
demographic categories were not
found to show significant differences
post-instruction, we did find that lec-
ture TAs appeared to be much more
difficult to shift in their perspectives,
particularly in their consistent, high
rating of the transmission category
(GLMM; t=-3.308, p =.003). Over-
all, differences in TA perspectives
post-instruction appeared to be driv-
en by gender and course assignment
rather than other factors.

Discussion and implications

This study highlights differences and
shifts among TAs’ perspectives of
teaching both before and after par-
ticipation in a professional develop-
ment course. GTAs, both pre- and
post-instruction, were more likely to
hold transmission and apprenticeship
as dominant perspectives of teaching,
rather than developmental, nurturing,
and social reform perspectives com-
pared to previously studied groups
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(Pratt et al., 2001). While it is im-
portant to note that each perspective
is neither good nor bad, the major-
ity of transmission or apprenticeship
perspectives gives insight into how
GTAs view knowledge and teaching.
Additionally, we found evidence that
these perspectives are influenced by
gender and course assignment. For
instance, lecture-based TAs appear to
favor transmission views when com-
pared to laboratory-based TAs, sug-
gesting transmission views of teach-
ing are associated with lecturing.
One potential explanation may be
that laboratory-based courses mimic
research practices more closely than
lecture-based courses, which could
explain why apprenticeship perspec-
tives of teaching were more salient
in TAs that taught laboratory-based
courses. This may be a reflection of
their experiences with mentoring and

apprenticing with their research ad-
visers. However, this presents a po-
larized view of how TAs think about
knowledge between lecture and lab-
oratory-based courses, with lecture
being more content-oriented. Future
work should explore whether (more
nuanced) differences in teaching per-
spectives are found among TAs who
teach in more reform-oriented ways
compared to those who teach more
traditionally.

Reeves et al. (2016) argued that
characteristics of GTAs influence
their teacher cognition (i.e., teach-
ing perspectives, attitudes, beliefs).
Similarly, we found empirical evi-
dence that gender (male vs. female)
and course assignment (lecture-
based course vs. laboratory-based
course) were critical factors that
drove differences in TA perspectives
after participation in the professional

Boxplot comparison of transmission perspectives between male (M)

and female (F) TAs.
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among teaching perspectives compared to female TAs prior to instruction.



development course. Additionally,
while UTAs and GTAs are similar in
many respects (i.e., training, teaching
experience, content knowledge; Luft
etal.,2004; Wheeler et al., 2017), we
found evidence that they can differ
in their teaching perspectives. Our
results indicated that UTAs’ domi-
nant perspective of teaching was
nurturing, while GTAs’ dominant
perspective was apprenticeship.
One explanation could be that the
teaching perspective is driven by
relatability of the instructor status
with the students. UTAs are more
similar to undergraduate students
than GTAs, so UTAs may structure
their teaching to be more caring
and focused on the students from
an affective perspective. Research
has found that students tend to find
TAs (in general) more caring and
nurturing than faculty (Kendall &
Schussler, 2012), which could be
extended to UTA-GTA differences.
Alternatively, GTAs could be mod-
eling apprenticeship perspectives of
teaching after their research appren-
ticeships with their research peers
and advisers. This finding suggests
that similarities between students and
the instructor may influence teaching
perspectives. However, researchers
should then ask why changes occur
as an undergraduate transitions to
graduate school (i.e., UTA to GTA).

The professional development
course in this study offered opportu-
nities for TAs to reflect on teaching
perspective and engage in model-
ing of student-centered teaching.
Patrick (2019) has discussed how
participation in an active-learning-
based professional development
program can promote the use of
evidence-based strategies by TAs in
their courses. Our study revealed that
a developmental perspective became
more favored by males, UTAs, and

laboratory-based instructors. This
finding indicated that TAs considered
the students in terms of their indi-
vidual understandings and thought it
was their role to guide the students
and provide opportunities to help
them develop rich understandings
of the content.

As Pratt (2002) discussed, teaching
perspectives are neither good nor bad
but represent the beliefs and views
that an individual holds toward teach-
ing and learning. Our data suggest that
secondary dominant perspectives may
not be as marginal as other popula-
tions; therefore, pedagogical training
should focus on solidifying perspec-
tives to provide a foundation for
reflection. Concurrently, reflection on
perspectives could help with solidify-
ing these perspectives. Professional
developers should not focus on one
primary perspective when designing
professional development, but rather
should create opportunities for par-
ticipants to reflect on their own per-
spectives. We encourage professional
developers to use the TPI as a way to
provide a reflective opportunity in
professional development programs.
Additionally, professional develop-
ment programs should consider the
context in which TAs are working
(i.e., laboratory-based or lecture-
based courses). Future research will
look at how teaching perspectives
might be related to whether TAs
identify as a teacher, to what extent,
and how long the TA has been teach-
ing. Acknowledging the variability in
teaching perspectives and contexts in
which TAs operate, scholars can more
accurately describe the mechanisms
by which TAs, and other undergradu-
ate instructors, learn to teach.

Acknowledgments
We thank the TAs who participated in
this research, as well as James Caw-

thorne for insight in the early stages of
this project. Additionally, we thank the
Gardner Research Lab at Middle Ten-
nessee State University for feedback and
review of this work.

References

Addy, T. M., & Blanchard, M. R. (2010).
The problem with reform from
the bottom up: Instructional prac-
tises and teacher beliefs of gradu-
ate teaching assistants following a
reform-minded university teacher
certificate programme. International
Journal of Science Education, 32(8),
1045-1071.

Bates, D., Maechler, M., Bolker, B.,

& Walker, S. (2015). Fitting linear
mixed-effects models using Ime4.
Journal of Statistical Software,
67(1), 1-48. https://doi.org/10.18637/
j8.v067.101

Bond-Robinson, J., & Rodriques, R.

A. B. (2006). Catalyzing graduate
teaching assistants’ laboratory teach-
ing through design research. Jour-
nal of Chemical Education, 83(2),
313-323. https://doi.org/10.1021/
ed083p313

Brewer, C., & Smith, D. (2011). Vi-
sion and change in undergraduate
biology education: A call to action.
American Association for the Ad-
vancement of Science.

Carnegie Classification of Institutions
of Higher Education. (n.d.). About
Carnegie Classification. http://carn-
egieclassifications.iu.edu/2010/

Chapin, H. C., Wiggins, B. L., & Mar-
tin-Morris, L. E. (2014). Undergradu-
ate science learners show comparable
outcomes whether taught by under-
graduate or graduate teaching as-
sistants. Journal of College Science
Teaching, 44(2), 90—100. https://
www.jstor.org/stable/43631962

Collins, J. B., & Pratt, D. D. (2011).
The teaching perspectives inven-
tory at 10 years and 100,000

Vol. 51, No. 3, 2022

75



RESEARCH aAnD TEACHING

76

respondents: Reliability and
validity of a teacher self-report
inventory. Adult Education Quar-
terly, 61(4), 358-375. https://doi.
org/10.1177/0741713610392763

Connolly, M. R., Savoy, J. N., Lee,

Y.- G, & Hill, L. B. (2016). Build-
ing a better future STEM faculty:
How doctoral teaching programs
can improve undergraduate educa-
tion. Wisconsin Center for Education
Research, University of Wisconsin—
Madison.

Desimone, L. M., & Garet, M. S. (2015).
Best practices in teachers’ profes-
sional development in the United
States. Psychology, Society, and
Education, 7(3), 252-263. https://doi.
org/10.25115/psye.v7i3.515

Freeman, S., Eddy, S. L., McDonough,
M., Smith, M. K., Okoroafor, N.,
Jordt, H., & Wenderoth, M. P. (2014).
Active learning increases student
performance in science, engineer-
ing, and mathematics. Proceedings
of the National Academy of Scienc-
es, 111(23), 8410-8415. https://doi.
org/10.1073/pnas.1319030111

Gardner, G. E., & Jones, M. G. (2011).
Pedagogical preparation of the sci-
ence graduate teaching assistant:
Challenges and implications. Science
Educator, 20(2), 31-41. https://files.
eric.ed.gov/fulltext/EJ960634.pdf

Handelsman, J., Miller, S., & Pfund, C.
(2007). Scientific teaching. W. H.
Freeman and Company.

Johnson, D. W., Johnson, R. T., &
Stanne, M. E. (2000). Cooperative
learning methods: A meta-analysis.
Cooperative Learning Center. http://
www.tablelearning.com/uploads/File/
EXHIBIT B.pdf

Kember, D. (1997). A reconceptualiza-
tion of the research into university
academics’ conceptions of teach-
ing. Learning and Instruction, 7(3),
255-275. https://doi.org/10.1016/
S0959-4752(96)00028-X

Journal ot College Science Teaching

Kendall, K. D., & Schussler, E. E.
(2012). Does instructor type matter?
Undergraduate student perception
of graduate teaching assistants and
professors. CBE—Life Sciences Edu-
cation, 11(2), 187-199. https://doi.
org/10.1187/cbe.11-10-0091

Laursen, S. (2019). Levers for change:
An assessment of progress on chang-
ing STEM instruction. American
Association for the Advancement
of Science. https://www.aaas.org/
sites/default/files/2019-07/levers-for-
change-WEB100_2019.pdf

Luft, J. A., Kurdziel, J. P., Roehrig, G.
H., & Turner, J. (2004). Growing
a garden without water: Graduate
teaching assistants in introductory
science laboratories at a doctoral/
research university. Journal of
Research in Science Teaching, 41(3),
211-233. https://doi.org/10.1002/
tea.20004

Mezirow, J. (2003). Transforma-
tive learning as discourse. Jour-
nal of Transformative Educa-
tion, 1(1), 58-63. https://doi.
org/10.1177/1541344603252172

Otero, V., Pollock, S., McCray, R.,

& Finkelstein, N. (2006). Who

is responsible for preparing sci-

ence teachers? Science, 313(5786),
445-446. https://doi.org/10.1126/sci-
ence.1129648

Patrick, L. (2019, June 22). Testing the
‘cherry-on-top’ hypothesis: How
important is evidence in convincing
TAs to use evidence-based teaching
practices [Presentation]. Undergrad-
uate Biology Education Research
Gordon Research Seminar, Lewiston,
ME, United States.

Pratt, D. D. (2002). Good teaching:

One size fits all? New Directions
for Adult and Continuing Educa-
tion, 2002(93), 5-16. https://doi.

org/10.1002/ace.45

Pratt, D. D., Collins, J. B., & Selinger,
S. J. (2001, April). Development and

use of the Teaching Perspectives
Inventory (TPI). Paper presented at
the annual meeting of the American
Educational Research Association,
Seattle, WA, United States.

Pratt, D. D., & Collins, J. B. (2000,
June). The Teaching Perspectives
Inventory: Developing and testing
an instrument to assess teaching per-
spectives. Paper presented at the 41st
Adult Education Research Confer-
ence, Vancouver, BC, Canada.

R Core Team. (2017). R: A language
and environment for statistical com-
puting. R Foundation for Statistical
Computing. http://www.R-project.
org/

Reeves, T. D., Marbach-Ad, G., Miller,
K. R., Ridgway, J., Gardner, G. E.,
Schussler, E. E., & Wischusen, E.
W. (2016). A conceptual framework
for graduate teaching assistant
professional development evaluation
and research. CBE—Life Sciences
Education, 15(2), es2. https://doi.
org/10.1187/cbe.15-10-0225

Rushin, J. W., De Saix, J., Lumsden,
A., Streubel, D. P., Summers, G.,

& Bernson, C. (1997). Graduate
teaching assistant training: A basis
for improvement of college biol-
ogy teaching and faculty devel-
opment? The American Biology
Teacher, 59(2), 86-90. https://doi.
org/10.2307/4450255

Schussler, E. E., Read, Q., Marbach-Ad,
G., Miller, K., & Ferzli, M. (2015).
Preparing biology graduate teaching
assistants for their roles as instruc-
tors: An assessment of institutional
approaches. CBE-Life Sciences
Education, 14(3), ar31. https://doi.
org/10.1187/cbe.14-11-0196

Shulman, L. S. (1986). Those who
understand: A conception of teacher
knowledge. American Educator,
10(1), 9-15.

Sundberg, M. D., Armstrong, J. E., &
Wischusen, E. W. (2005). A reap-



praisal of the status of introductory
biology laboratory education in U.S.
colleges and universities. The Ameri-
can Biology Teacher, 67(9), 526—
529. https://doi.org/10.1662/0002-
7685(2005)067[0525:AROTS0]2.0
.CO;2

Taylor, K., Marienau, C., & Fiddler, M.
(2000). Developing adult learners.
Jossey-Bass.

Volkmann, M. J., & Zgagacz, M. (2004).

Learning to teach physics through
inquiry: The lived experience of a
graduate teaching assistant. Journal
of Research in Science Teaching:
The Official Journal of the National
Association for Research in Science
Teaching, 41(6), 584—602. https://
doi.org/10.1002/tea.20017

Von Glasersfeld, E. (1998). Cognition,

construction of knowledge, and
teaching. In M. R. Matthews (Ed.),

Constructivism in science education
(pp. 11-30). Springer.

Wheeler, L. B., Maeng, J. L., Chiu, J.

L., & Bell, R. L. (2017). Do teaching
assistants matter? Investigating rela-
tionships between teaching assistants
and student outcomes in under-
graduate science laboratory classes.
Journal of Research in Science
Teaching, 54(4), 463—492. https://
doi.org/10.1002/tea.21373

Joshua W. Reid (Joshua.reid@mtsu.edu) is a postdoctoral research fellow in the Tennessee STEM Education Center at Middle Ten-
nessee State University in Murfreesboro, Tennessee, and Emily G. Weigel is a senior academic professional in the School of Biological
Sciences at the Georgia Institute of Technology in Atlanta, Georgia.

Vol. 51, No. 3, 2022

77



