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their science and mathematics skills, and increase the achievement of students
in key areas of mathematics and science through co-teaching practices. Pairs of
veteran and novice/potential teachers co-taught for a semester. All participants
were interviewed during and after the co-teaching experiences. We found that:
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ally important; (2) co-teaching for both potential and novice teachers made them
feel valued as educators; (3) both potential and novice teachers described plans
to pursue or remain in teaching; and (4) veteran teachers described their percep-
tion of an expanded professional role as teacher recruiters. These findings have
implications for the intervention of co-teaching as a means to address teacher
shortages, particularly in science and mathematics.
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1 | INTRODUCTION et al., 2007). In short, teachers who leave do not always

feel valued or supported. Many teacher education pro-

Teacher shortages in science and mathematics threaten = grams are exploring strategies to recruit future teachers by

goals of graduating students who are scientifically and
quantitatively literate. Shortages in the United States are
most apparent in rural and urban schools that serve stu-
dents from low socioeconomic backgrounds (Guarino
et al., 2006; Sutcher et al., 2016). Teachers who leave de-
scribe being frustrated with expectations regarding ac-
countability, class size, paperwork, student attitudes, lack
of parental and administrative support, perceptions of the
low status of the profession, and low salaries (Kersaint

highlighting how the benefits outweigh the limitations of
this profession. Indeed, feeling valued as a member of a
professional community may help convince early career
teachers to remain (Achinstein & Ogawa, 2006; Balgopal,
2020). This article describes a co-teaching program, sup-
ported by a university-school district partnership, that
was designed to encourage (1) undergraduates to consider
entering the teaching profession (i.e., potential teach-
ers) and (2) recently licensed science and mathematics
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teachers (i.e., novice teachers) to remain in a school dis-
trict through supportive professional relationships.

1.1 | School and university partnerships:
Co-teaching

Innovative and successful strategies to recruit and retain
high-quality science and mathematics teachers often in-
volve collaborations between practitioners and academ-
ics (NCATE, 2010). Partnerships can be valuable for
reforming teacher education when they reinforce non-
hierarchical cooperation (Van Scoy & Eldridge, 2012) and
integrate theory to practice (Heinz & Fleming, 2019). As
an example, co-teaching during pre-service teacher prepa-
ration, such as field experiences, internships, and stu-
dent teaching, increases teacher identity and confidence
in classroom management (McCall et al., 2018; Soslau
et al., 2018; Wassell & LaVan, 2009), reflection and co-
generative dialogue (Gallo-Fox, 2015), and collaboration
and communication (Ruben et al., 2016). Co-teaching also
increases PK-12 student performance (Solis et al., 2012).
Bacharach et al. (2010) reported that students with dis-
abilities, those who qualified for free and reduced lunch,
and English language learners who were in co-taught
classrooms outperformed counterparts in single, veteran
teacher classrooms. Students in co-taught classrooms
benefit because they are more likely to have their ques-
tions answered and are more engaged in class discussions
(Hurd & Weilbacher, 2017). Teachers in co-teaching pairs
bring different perspectives, modeling for students how to
critically think about complex issues, especially when the
topics are interdisciplinary (Flannery & Hendrick, 1999).
Although co-teaching has been shown to benefit both
early career teachers and PK-12 students, its (1) promise
as a recruitment strategy for potential teachers who are
first and second-year undergraduate students, and newly
licensed teachers, and (2) impact on veteran teachers’ per-
ceptions of their role in promoting their profession, has
been underexplored. The current study addresses this
gap in the literature. Student teachers, who learn about
co-teaching in their education courses and often, but not
always, co-teach with cooperating teachers during intern-
ship or field experiences, were not included in this study.

2 | THEORETICAL FRAMEWORK
Teacher agency and social cognitive theories both explain
how environmental context (such as co-teaching with vet-
eran teachers) affect professional choices. We, therefore,
used both theories to study perceptions of potential and
novice teachers and their professional choices.
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2.1 | Teacher agency

The capacity to act on beliefs about one's actions and
circumstances is broadly explained by the concept of
agency. Agency is achieved when one is not only reflec-
tive about the past and present, but also when one an-
ticipates how future behaviors can potentially result in
desired outcomes (Emirbayer & Mische, 1998). People
who have achieved agency are able to understand the
role that context played in their past actions; this can
then help them work to change or shape their subsequent
circumstances (Biesta & Tedder, 2007). For teachers, the
environmental context includes interactions that can in-
fluence their sense of agency (Priestley et al., 2013). The
spatial and social context shapes opportunities for teach-
ers to look both backward as they identify professional
dilemmas and then work to resolve these in the future
drawing on their present resources (Balgopal, 2020;
Emirbayer & Mische, 1998). Resources may be structural
(e.g., curricula, technology) or personal (e.g., content
knowledge, social and professional networks, beliefs).
Balgopal (2020) found that the agency demonstrated
by science, technology, engineering, and mathematics
(STEM) teachers who initiated and sustained successful
integrated curricular reform was strengthened by sup-
portive professional mentors (administrators, teacher
leaders) and their own professional resilience (shaped by
their beliefs in whole child education and the value of
risk taking). These STEM teachers, as Biesta et al. (2015)
theorized, achieved agency in an emergent way within
their environment, rather than a result of being in their
environment. In other words, the classroom and school
settings enable teachers to achieve agency, rather than
to just have agency (Biesta & Tedder, 2007). Achieving
agency requires both reflective and reflexive work on the
part of the teacher, which can be fostered by professional
collaborations.

2.2 | Social cognitive theory

Teacher beliefs can explain, and sometimes predict,
their professional choices because perceptions about
the past drive decisions they make in the future (Biesta
et al., 2015). Woodbury and Gess-Newsome (2002),
drawing on social cognitive theory (SCT), studied how
teacher beliefs are shaped by both environmental and
personal attributes (Bandura, 1997). SCT is often used
in studies of behavior change, and likewise, is informa-
tive when trying to identify how teachers’ backgrounds
and teaching context drive their instructional choices
(e.g., Graves et al., 2016). SCT explains that each teach-
er's practice is influenced by their thinking specific to
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beliefs and knowledge about teaching and teaching
roles, students and learning, schooling and schools,
content being taught, and sense of satisfaction or dissat-
isfaction with current practice (Czerniak & Chiarelott,
1990). These beliefs, however, are shaped by personal
factors including teacher characteristics such as demo-
graphics, experiences, preparation as a teacher, and
professional development. Contextual factors at the
classroom, school, district, and policy levels also af-
fect teachers’ choices. For example, the socio-economic
level of a teacher's school can predict their classroom
management and instructional strategies (Rubie-Davies
et al., 2012). Co-teaching is another contextual, or en-
vironmental, variable that can affect teachers’ instruc-
tional choices and self-perception as mentors (Guise
et al.,, 2017). Pre-service science teachers’ practices
teaching inquiry-based science is shaped by not only
their beliefs about inquiry and content knowledge, but
by their mentor teacher (Crawford, 2007).

To study the impact that co-teaching had on poten-
tial, novice, and veteran STEM teachers’ professional
choices, we used both teacher agency and social cog-
nitive theories to answer the following questions: How
did co-teaching experiences affect (1) potential teach-
ers’ intentions to become a teacher? (2) novice teachers’
intentions to seek a job in the district? and (3) veteran
teachers’ perceptions of their role in recruiting and re-
taining future teachers?

3 | METHODS

This phenomenological study was conducted in a
single school district in the western United States.
Phenomenological studies seek to uncover and describe
the lived experiences of participants (Creswell, 2018).
We recognize that our own perspectives influence how
we interpret the experiences of participants, especially
when coding their perceptions. All three of us are for-
mer PK-12 teachers (two in special education and one
in science); two of us are administrators (a former assis-
tant principal of a STEM middle school and a co-director
of a teacher licensure program); two of us identify as
teacher educators (in science education and in general
education); and all of us identify as teacher education
researchers.

Our state appealed to teacher education programs to
collaboratively address the teacher shortage, which has
been consistently documented in mathematics and science
since 2005, by offering grant support, which we received.
The participating school district serves >30,000 students
in 57 schools in eight cities and has a close relationship
with a licensure program at a neighboring university.

The long-running collaboration between the school dis-
trict and university is formalized through a Professional
Development School model allowing teachers to co-teach
with university instructors during early field experiences
of pre-service teachers.

3.1 | Participants

3.1.1 | Veteran teachers

Veteran teachers were recruited in the pre-identified
schools in which students had not demonstrated suffi-
cient growth on state assessments in mathematics and sci-
ence, according to school district administrators. A total
of 12 teachers participated from two elementary schools
(n = 8), one middle school (n = 3), and one alternative
high school (n = 1). Veteran teachers ranged in teaching
experience from 2 years to more than twenty and were
either paired with a novice teacher or with a potential
teacher.

3.1.2 | Novice teachers

Recent graduates from the university's teacher education
program were hired by the school district as long-term
substitutes (LTSs). The LTSs (N = 6) were licensed in ei-
ther mathematics or general science and were partnered
with a veteran teacher in a similar discipline. LTSs ex-
pressed interest in securing a permanent teaching posi-
tion after the study, including in the district in which the
study took place.

3.1.3 | Potential teachers (UG STEM
assistants)

Undergraduate STEM students (n = 12) were recruited to
apply for paid positions. Those who demonstrated strong
content performance through review of transcripts, ex-
perience with any form of teaching, like coaching, tu-
toring, or camp counselor through review of resumes,
and interest in working with learners through review of
letters of interest were invited to participate in an inter-
view. Through interviews, we assessed students’ possible
intentions in become a teacher, ability to be adaptable
and patient in classroom settings, and interest in meet-
ing diverse student needs. They were partnered with vet-
eran teachers based on shared disciplinary interests and
schedule to co-teach and were mentored by our project
coordinator (author JH) after registering as a school dis-
trict volunteer.



SEBALD ET AL.

—_—

3.2 | Intervention: Co-teaching
professional development

Veteran-novice teacher pairs were expected to participate
in a three-hour professional development workshop on
co-teaching led by university teacher educators. During
workshops, pairs discussed co-planning and co-teaching
strategies modified from the list of seven strategies de-
scribed by Bacharach et al. (2010): one teach/one observe;
one teach/one assist, station teaching, parallel teaching,
supplemental teaching, alternative/differentiated teach-
ing, and team teaching. An existing co-teaching pair at-
tended each workshop to share lessons learned. In total,
twenty-nine teachers were trained. Follow-up support was
provided by university faculty members through email
messages and school visits. The school district's profes-
sional development coordinator also visited each team to
offer support and guidance during the 15-week semester.
Other district educators trained in co-planning and co-
teaching included English Language Development teach-
ers, Integrated Services teachers, and Interventionists.
Based on principal requests, all teachers at two campuses
received co-teaching training.

STEM Assistants did not participate in formal co-
teaching workshops but were mentored in methods of
collaboration. STEM Assistants were not required to at-
tend workshops because we did not want to project the
expectation that they were required to enter the licensure
program. We wanted to ensure that if these participants
chose to pursue teaching that it was a self-driven decision,
and that the co-teaching classroom experience was the
primary intervention. Instead, they met bi-monthly over
4.5 months with the project coordinator, a former teacher
and school administrator with over 40 years of experience.
The project coordinator organized informal lunch gather-
ings to allow STEM Assistants, as a group, to share their
concerns, questions, and insights of the co-teaching expe-
rience. The project coordinator visited potential teachers’
schools while they were in the classroom to conduct ob-
servations and reached out through email to touch base
with both veteran and potential teachers. Through regular
contact, the project coordinator established a mentor-
mentee relationship with the undergraduate participants.

3.3 | Data collection

Three sources of data were collected: interviews, class-
room observations, and email correspondences. In phe-
nomenological studies, interviews serve as the primary
data source, while the other data help triangulate final
propositions. For example, if participants described posi-
tive or negative experiences in the classroom, we reviewed
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observational notes and email messages to identify what
events may have explained the perceptions.

A

3.4 | Interviews

All participants were interviewed once at the end of the
semester. These formal semi-structured interviews were
conducted with veteran, novice, and potential teachers
during respective focus group meetings at schools with
veteran or novice teachers or on the university campus
with potential teachers. Participants who could not at-
tend focus group meetings were interviewed separately.
We developed an interview protocol (Appendix) that con-
sisted of six questions about participants’ perceptions of
co-teaching and classroom practices.

3.5 | Informal and email correspondence
All participants were in email correspondence with mem-
bers of our team, especially the project coordinator. Initial
correspondences centered on scheduling and administra-
tive issues around placement of co-teachers in veteran
teachers’ classrooms, and subsequent communication
reflected the activities and outcomes of the partnerships.

3.6 | Classroom observations

The project coordinator regularly visited schools and
classrooms because of our team's awareness of the pos-
sible lack of familiarity that undergraduate students may
have with the practices in public schools. The project co-
ordinator was a mentor and was prepared to mediate if
there were any misunderstandings between veteran and
potential teachers, but there were none.

3.7 | Data analysis

Interviews and focus groups were audio-recorded and
transcribed. Through iterative readings, we used thematic
coding methods (Braun & Clarke, 2006) informed ini-
tially by a priori codes (i.e., personal factors, school con-
text, teacher beliefs, and teaching practice) reported by
Woodbury and Gess-Newsome (2002). After subsequent
analysis, we modified the codes: role in school (personal),
student outcomes (school) emergent beliefs (informed
by someone else's practice), and emergent practices (in-
formed by someone else's practice). These slightly revised
codes aligned with both social cognitive theory and teacher
agency because they took into account environmental and
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personal attributes as well as how these enabled partici-
pants to reflect on past experiences, explain the current
experiences, and inform their intended future actions. We
determined that emergent thinking and emergent prac-
tices were indicative of participants’ abilities to reflect on
the past and be reflexive about future actions. Using these
four themes, we identified patterns across roles of the
participants—potential, novice, and veteran.

To establish trustworthiness, classroom observations
and informal correspondences with all participants were
used to triangulate findings, strengthening support for
final propositions. Observations of how participants in-
teracted with their partner teacher and/or students, for
example, reinforced claims that a novice teacher made
about wanting to become a teacher or not. Independent
coding of a randomly selected set of interviews, resulted in
100% agreement in coding, which we attribute to regular
peer debriefing during the study. Our initial findings were
shared with another STEM teacher education researcher
who was not part of this study, which prompted us to clar-
ify the explanations of methods and interpretation of our
findings.

A

4 | FINDINGS

We examined the perceptions of potential teachers and
novice teachers, and the veteran teachers who mentored
them in their classrooms for a semester. We found that:
(1) all participants perceived shared collaborative prac-
tices were professionally important; (2) both potential and
novice teachers perceived that co-teaching made them
feel valued as educators; (3) both potential and novice
teachers described plans to pursue or remain in teaching;
and (4) veteran teachers described their perception of an
expanded professional role as teacher recruiters.

4.1 | Ways of collaborating

All participants were aware that collaboration can be dis-
aggregated into various activities. Participants with more
teaching experience more often identified multiple collab-
orative activities, while those with the least amount of ex-
perience identified fewer collaborative activities. Veteran,
novice, and potential teachers all found co-planning and
co-instruction to be collaborative activities. When describ-
ing co-planning, novice teachers described the benefits:
“The conversations we've had showed you what is possi-
ble ... a way to structure the day, another way to approach
your work with kids” and “Teachers, new teachers, have
to understand that it's not all about you, your kids, and
your closed classroom.” Veteran and novice teachers,

however, also perceived co-assessment to be collabora-
tive, and only veteran teachers thought co-reflection was
collaborative. This finding reinforced our assumption that
veteran teachers are more familiar with pedagogical prac-
tices needed to improve lessons.

The types of co-instruction practices that the three
types of participants described overlapped, but they
slightly differed. This may be a reflection of what class-
room activities the participants helped design. Veteran
teachers described co-instructional practices to include
one teach/one assess, parallel teaching, station teaching,
and supplemental teaching. Novice teachers described co-
instructional practices to include ‘one teach/one assess,
parallel teaching, station teaching, differentiated instruc-
tion, and team teaching. As one novice teacher explained,
co-instruction was tied to assessment and differentiated
instruction:

For math, we did the coach-teaching model
with two teachers giving the lesson, one
teacher evaluated students, and then we broke
the students up based on a pre-assessment of
what they needed, and we broke the kids up
by ability of what they could do that day.

For novice teachers, in particular, being able
to co-teach provided opportunities to observe
veteran teachers. Novice teachers shared with
us that they adopted their collaborating teach-
ers’ style, either wholesale: “I've switched to
her style” or in subtle ways: “... just watching
her teach, being in the same room all day
long, it’s easier to pick up the little novelties
of what someone else does and adapt.”

In other words, co-teaching allowed novice teachers to
reflect on and test practices.

Potential teachers only described two co-instructional
approaches: one teach/one assess and supplemental teach-
ing. Again, the difference in their responses likely reflects
the roles that these participants played in the classroom
setting. For example, although veteran teachers may have
employed various pedagogical strategies, potential teach-
ers may not have designed these or may not have been
aware of the subtle differences between various instruc-
tional approaches. “With literacy, we went to a station
model, where teachers took on different aspects of liter-
acy, whether it be guided reading, writing, and literature
skills,” explained a potential teacher.

Both veteran and novice teachers described the value of
co-assessment, working together to design and administer
assessments, and then evaluating students’ needs, so they
could be met. For example, one novice teacher shared:
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“Every kid was held accountable at their level. Even our
higher kids that we were able to push them even further
....” Another novice teacher agreed:

the most rewarding thing as a teacher that the
experience had on me, is that I strongly feel
that every kid was met at their level and that
there was growth... and that’s hard to say as a
teacher, to say that confidently you have met
every student’s need in your classroom.

Although all participants identified co-planning and co-
instruction as collaborative approaches, and both veteran
and novice teachers engaged in co-assessment, only veteran
teachers identified co-reflection as a collaborative activity.
Reflection is an important professional practice that neither
novice, nor potential teachers described. Here veteran teach-
ers described self-reflection as being (a) open to feedback;
(b) making meaning of feedback; (c) making a plan to do
something different, if needed; and (d) implementing that
plan (McLeod, 2015). Veteran teachers were more metacog-
nitive of their instructional practices than the potential and
novice teachers and drew on their experiences when engag-
ing in self-reflection. They identified reflection as a collab-
orative experience, illustrating the value that co-teaching
had for them. For novice teachers, who did not identify this
practice, it demonstrates an opportunity where co-teachers
can mentor those just entering the profession.

4.2 | Feeling valued

Feeling comfortable in a professional setting can be rein-
forced by affirming comments from and actions of peers
or mentors (Kelly & Antonio, 2016; Yim & Waters, 2013).
Likewise, for both potential and novice teachers, feeling
valued by their mentor teacher was important. Novice
teachers described being supported as they tried some-
thing new, illustrated below:

Somebody said to ‘run with it,” so that’s what
everybody did. We didn’t have somebody
standing over us and saying, ‘Well, what are
you doing now? ... I would say that also the
professional trust as a team. Also, being able
to say, ‘Let’s try something and if it doesn’t
work, then we’ll scrap it; we’ll try something
different.

Taking risks can be challenging for those whose profes-
sional identity is still malleable. Being a novice teacher in
a classroom environment that supports experimentation
can be rewarding, especially as those early in their careers
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are trying to determine what instructional strategies work
best: “The modeling, the different models to use, was very
helpful for us to be able to say we can be flexible in our
thinking and to just try something new out,” a novice
teacher explained.

All potential teachers described the importance of feel-
ing welcomed and needed in classrooms by both veteran
teachers and the students. For potential teachers, who
had not committed yet to becoming teachers, the feedback
from their students was what they described the most, il-
lustrated by a potential teacher who was helping in an ele-
mentary school during mathematics instruction:

These two girls who had grown pretty close to
me. They were struggling, at least at the be-
ginning and so I spent more time with these
two, but they bonded with me in the time that
we did spend together. And at one of the pass-
ing periods between classes, they just grabbed
my hand and pulled me down to the princi-
pal's office and begged the principal to hire
me on as a full-time tutor for their school.

The potential teacher repeated this story and others sim-
ilar to this, prompting her to consider a career in teaching.
Although she ultimately chose to stay in the natural sci-
ences, she decided to seek employment that would allow
her to engage with the public. In some cases, the co-teaching
experience convinced potential teachers to pursue a post-
bachelor teaching license, as was the case for the following
participant who was in a middle school science classroom:

I worked with a couple of students, but I didn't
really get to know a lot of the other ones. But
when some of the girls found out I was leaving,
they were like, “No, you're leaving. Don't leave
so soon.” It was interesting to see how much
value I had to other students that I didn't really
work with, but just being a presence. Helping
out made it more fun, and they'd be like, “Oh,
there's this new person in the classroom.”

This potential teacher decided to join professional devel-
opment workshops being organized for pre-service STEM
teachers, even though she was not in the licensure track. She
ultimately finished her degree in chemistry and returned to
seek her teaching license. Part of feeling valued was that
novice teachers gained a deeper understanding of what
teaching entails, as the following participant explained:

I guess in high school, I always thought of “You
know the teacher, yeah, sure they have to do
lesson plans and they have to put everything
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together” But I never really thought of the
thought that the teacher puts into it. The way
they shape their class in order for their students
to succeed. Being on the opposite side really
helped me see that and it's really, really cool.

Hence, by feeling like both an insider—seeing how
teachers make purposeful decisions in what and how to
teach, assess, and manage classroom dynamic—and an
outsider—not having committed to becoming a teacher
or being in teacher education courses—novice teachers
were able to reflect on the profession of teaching prior to
committing.

Veteran teachers described a sense of feeling valued
that was tied to an expanding perception of their profes-
sional role. A couple of the veteran teachers in the ele-
mentary schools talked about what they believed was their
students’ perceptions of the potential teachers, especially
as role models in STEM. “I felt that it was a great way
for kiddos to see women understanding math and using
math, and it's gonna be part of their career. So, I thought
that was cool.” Another teacher who hosted two potential
science teachers shared that:

I think seeing women in science is important
and the fact that I had two women who are
advocates showed my women that they can
be scientists too. There’s a lot of inequity in-
volved in science and so the ability to have
women up here in the forefront in teaching
science was, I think, really beneficial for a lot
of my students.

Even novice teachers, who had already chosen teaching
as a profession, felt that co-teaching experiences allowed
them to continue developing skills while feeling affirmed
by veteran teachers. Here, a novice science teacher, who has
found employment as a teacher, shared her initial experi-
ences co-teaching:

... my mentor teacher treated me as a complete
equal .... she introduced me as a teacher rather
than as a student teacher. Especially with the
population of students we were working with,
she wanted them to have a perception of me
as having full authority, and not trying to look
down on me in any way. So, I was treated as a
teacher by the students, and then my co-teacher
completely respected any and all of my ideas.
She was willing to give me advice if I needed
it, but if she felt I didn’t need it, she was happy
to let me kinda run with what I was doing ... It
was a really neat experience.

4.3 | Expanded perception of
professional role

4.3.1 | Recruiting future teachers

Veteran teachers explained their renewed perception of
their professional role in addressing the national teacher
shortage. They shared with us a new realization in ei-
ther recruiting potential teachers to consider entering
teacher licensure programs or retaining novice teach-
ers who were just entering the profession. One veteran
teacher shared, “So, just reminding me back to the be-
ginning of my teaching years and kind of renewing that,
where that light was kind of starting to go a little more
dim than it was before.” These participants described
feeling reenergized to promote their profession to those
just considering or entering teaching, as the following
quote illustrates:

... it is definitely a team. It’s a team effort,
so I think that it renewed the flame that I
can do this, because after years and years,
you’re sometimes like, “Am I being effec-
tive? Am I really doing the best for kids?
This re-energizes it and re-energizes my
love of teaching.

Veteran teachers also explained that the co-teaching ex-
perience was a way to introduce and excite potential teach-
ers into the profession:

I think being in the trenches actually, seeing
what it is. You hear about things; you have an
idea what it might be. And actually, getting into
the classroom, seeing how kids affect you, see-
ing how you affect kids, see how you do make
a difference in other people’s lives is pretty
empowering. So, I think it’s a good way to get
[potential teachers] in and get them exposure
[thinking] “Wow. I make a difference to these
little ... Little kiddos’ lives, and they count on
me and they depend on me.

Another veteran teacher reflected on co-teaching with
potential teachers as a way to help with recruitment into the
profession:

I think [co-teaching] is awesome. I think there
are a lot of people who love science and don’t
think of teaching as a possibility. I know we
were looking at nationwide shortages in sci-
ence teachers. More avenues to get them into
science classrooms, the better and ... yeah, I
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think it’s a great opportunity to get people into
teaching.

Veteran teachers described the importance of au-
thentic experiences for potential teachers by allowing
them to see all the work needed to prepare and imple-
ment lessons for a variety of learning needs. In one case,
the veteran teacher described an email that a potential
teacher, who co-taught with her, sent to the class after
she graduated.

And in that email, she really talked about
how it was a great experience and it truly in-
spired her to go into the classroom, the expe-
riences that she had had with our students
in our classrooms, and also just inspired her,
I think, to become a teacher. And I shared
that with the kids, and they thought that
was just a really kind of ... They’re all just
like, “Wow!” ... I think it was a great way to
immerse her into a classroom setting, and to
give her the opportunity to see what it’s like
to teach students of diverse academic and
emotional [needs], and I think it was a great
way to recruit someone into teaching.

This enlightened understanding of veteran teachers’ role
in recruiting future teachers is an important and novel find-
ing in our study. In addition to expressing renewed excite-
ment about teaching, veteran teachers described the positive
impacts on their students.

[We] saw enormous growth in math... our lower
kids, making phenomenal on their end of year
MAPS. I mean we’re talking 20-30 points that
these kids have from the beginning from the
beginning of the year to the end.

Another teacher described similar outcomes:

I've seen student experience success in terms
of the increased differentiation that we’re able
to provide with two teachers, that we’re able to
not only see success in terms of meeting learn-
ing targets or even from assessments on a unit
of math but also the accountability part of hold-
ing students accountable for their learning.

4.3.2 | Pursue or remain in teaching

The outcomes of our co-teaching intervention were
positive. At the end of the one-year program, of training
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and engaging in co-teaching experiences, 50% (8/16)
novice teachers had found jobs as full-time teachers in
probationary roles; half of these jobs were in the school
district in which this study was conducted. Of the 12
potential teachers, four (33%) intended to switch into
teacher licensure educational tracks; and a follow-up
the next year indicated that all four had indeed followed
their intentions. One participant explained: “I know a
lot more about what it takes to be a teacher.” Such senti-
ments are important for undergraduates who may not
choose to pursue a teacher career because they are not
confident about the teaching profession. Taking educa-
tion courses, being a near peer teaching assistant, or
shadowing professional teachers may not be sufficient
for some potential teachers, who valued being in the
classroom as a co-teacher. This finding presents another
approach that may address a successful path to recruit-
ing and retaining future teachers.

5 | DISCUSSION

We examined a model of co-teaching along the profes-
sional continuum to address recruitment of potential
teachers and retention of novice teachers in a district ex-
periencing science and mathematics teacher shortages.
Participants’ perceptions of their professional roles as
science and mathematics teachers were attributed to co-
teaching and feeling valued.

5.1 | Potential of co-teaching in
different contexts

Co-teaching is a model for the preparation of pre-service
teachers that differs from the traditional observe-teach
solo model (Roth & Tobin, 2002). Co-teaching benefits
both teacher apprentices and their cooperating teachers,
who observe new instructional and assessment approaches
(Hurd & Weilbacher, 2017). Likewise, our participants de-
scribed learning from observing colleagues, including vet-
eran teachers, who in turn exclaimed learning new ways
to teach content from those earlier in their professional
path. Because both teachers can observe one another dur-
ing co-teaching, they both have opportunities to reflect on
past, consider present contexts, and decide how to respond
to student needs. In this manner, co-teaching allowed all
participants to achieve agency. Because hierarchical barri-
ers are reduced, paired science and mathematics teachers
could support one another as they learned how to support
students.

Co-teaching has long been associated with special ed-
ucators teaching in the same physical space as general
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education classrooms to meet the needs of students
with learning disabilities (Scruggs et al., 2007). More
than a classroom assistant, both co-teachers should be
perceived as professionals with respective expertise in
disciplinary education and engage in co-planning and co-
instruction (Cook & Friend, 1995). In practice, though,
mentor teachers in co-teaching pairs may perceive their
role differently. Guise et al. (2017) described co-teaching
practices that ranged from traditional student teaching,
blended experience (co-teaching mixed with traditional
student teaching model), forward momentum (mentors
becoming comfortable with co-teaching), and scaffold
and grow (both teachers and student teachers demon-
strating personal growth mind-sets). Co-teaching should
allow increased time for planning, teaching, and assess-
ing, and an increased respect for peers. Therefore, when
it is intentional, co-teachers make time to collaborate
and co-reflect on what practices worked and or did not.
Reflecting on past and present experiences is necessary
for teachers to develop professional agency (Biesta &
Tedder, 2007); e.g., teachers’ ideas about and comfort
with co-teaching likely shift as their experience with it
increases (Guise et al., 2017).

Both veteran-novice and veteran-potential pairs in our
study engaged in collaborative partnerships, evidenced
by various co-teaching pedagogical strategies partici-
pants employed (Bacharach et al., 2010). We observed
our participants engaging in co-reflection, asking ques-
tions of one another. Because classroom environments
can shape teacher beliefs, identity, and their professional
decisions, supportive collegial communication within
teaching spaces is important (Biesta et al., 2015; Tao &
Gao, 2017). Therefore, we surmised that pairs of partic-
ipants co-constructed the classroom environments that
enabled both individuals to develop professional agency
(Oolbekkink-Marchand et al., 2017), affecting their per-
ceptions of their professional roles as teachers and/or as
teacher recruiters.

5.2 | The importance of affirmation and
feeling valued by colleagues

Feeling capable and valued affects people's sense of agency
and professional aspirations (Bacq & Alt, 2018). Being
professionally supported was particularly important dur-
ing the recent COVID pandemic, reinforcing some teach-
ers’ professional commitments (Kim & Asbury, 2020). For
teachers, achieving agency is dependent on not only their
beliefs about the profession, but on the environmental
context, including social interactions with peers and what
is expected of them (Parker, 2016). Biesta et al. (2015)

found that if individual teachers’ beliefs are mismatched
with institutional goals, then teachers may not achieve
agency in that school. In turn, when teachers feel disen-
franchised or non-agentic, they are at risk of leaving the
profession. It is not surprising, therefore, that schools that
are collegial and supportive affect if teachers feel valued
or not, and whether they remain or leave the profession
(Waddell, 2010). Participants in our study, overall, de-
scribed the co-teaching experience in positive terms and
expressed feeling valued, which we believe contributed to
the positive outcomes related to plans to pursue teaching
careers.

University and school district partnerships can en-
hance novice teachers’ feelings of being supported by
providing continuous mentoring, coaching, and profes-
sional network (Achinstein & Ogawa, 2006; Bickmore &
Bickmore, 2010; Guha et al., 2016). In our study, poten-
tial and novice teachers were mentored by not only the
veteran teacher with whom they were paired, but by their
university mentors. We posit that co-teaching helped our
participants feel valued because they could engage in con-
structivist, bidirectional support of one another (Richter
et al., 2013). Because feeling valued and having agency
are related to teacher retention (Kayi-Aydar & Steadman,
2019; Oolbekkink-Marchand et al., 2017), we conclude
that teacher education programs must consider both of
these issues.

5.3 | Perceptions of professional roles

Some participants in our study described a revised
perception of their professional roles. For potential
teachers, this meant deciding to enter the teaching
profession (33% chose to enter teacher licensure pro-
grams). For novice teachers, this meant staying in the
teaching profession (50% found employment as teach-
ers in the district). For veteran teachers, this meant
seeing themselves as recruiters for the teaching pro-
fession. Although one might argue that novice teach-
ers had already chosen to become teachers, potential
teachers had not yet made this commitment. Because
acculturation, or socialization into an occupation
can influence people's career paths (Bert & Richards,
2018), veteran teachers can be positive advocates for
the profession by helping potential teachers feel wel-
comed and encouraging novice teachers to also remain
in the district (Podolsky et al., 2016). Co-teaching in
schools allows socialization of early career teachers
into the profession. Finding those who may not have
yet committed to the profession and who are willing
to co-teach is one creative strategy that school districts
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might consider using to recruit new science and math-
ematics teachers.

6 | CONCLUSION

The partnership that supported co-teaching experi-
ences in our study was a promising intervention that
addressed science and math teacher recruitment and
retention; albeit our findings are limited to our study.
Participating veteran teachers volunteered after being
invited by their school administrators; hence, self-
selection may explain some of their positive percep-
tions of co-teaching. Participants may have shared
only some of their perceptions of co-teaching with us,
knowing that we are engaged in teacher education re-
search. Yet, our findings are compelling, demonstrat-
ing the value of co-teaching as a science and math
teacher recruitment strategy. Those interested should
consult Bacharach et al. (2010), often referenced in co-
teaching workshops, to learn more about co-teaching
approaches.
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APPENDIX

INTERVIEW QUESTIONS FOR VETERAN, NOVICE,
AND POTENTIAL TEACHERS

1. In what, if any, ways did the co-teaching experience
change your practice?

2. In what ways, if any, did the co-teaching experience
support (hinder) your decision to pursue teaching (as
a career)?

FApe

. How did you implement information learned from the

training provided at the beginning of the experience?

. What effect, if any, do you think the co-teaching ex-

perience had on your students?

. How did this experience affect your interest in re-

maining in teaching?

. How likely are you to participate in co-teaching in

the future, even if this were to mean combining two
classrooms?



