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This study reports on efforts over several years to design and implement a yearlong intervention
intended to support secondary mathematics teachers in their early years of teaching. The
intervention is designed to support these teachers’ development of meaningful professional
relationships with a school-based mentor and to create an online community of practice for support
with other professionals. The intervention itself consists of early career teachers and their mentors
participating in monthly professional development sessions such as online meetings, Zoom panels
with experts, and collaboratively reading and discussing timely, purposeful, and relevant content.
The intervention is designed to not over burden the participants and to be feasible for national
implementation with little funding. The goal of the intervention is to try to retain secondary
mathematics teachers in the profession by providing them with meaningful and targeted support.
Keywords: Teacher Education - Inservice / Professional Development, Teaching Tools and
Resources

Purpose of Study
Half of all teachers leave the profession within the first five years, and this rate is highest for
mathematics positions in high poverty schools (Fantilli & McDougall, 2009; Goldring et al., 2014).
Furthermore, half of all current teachers in the U.S. retiring in the next five years (Foster, 2010),
enrollment in teacher preparation programs declining, and teacher turnover is costing America $7.3
billion annually (National Math + Science Initiative, 2013), which represents a crisis for public
education in the U.S. These conditions lead to classrooms staffed with underprepared/unqualified
teachers, which profoundly affects the mathematical preparation of students in high school, college,
and beyond. Experts agree that addressing the mathematics-teaching crisis meaningfully will require
building a more cohesive system of teacher preparation, support, and development (Mehta, TheisenHomer, Braslow, & Lopatin 2015). The purpose of this study is to report on the design and
implementation of a cost effective, easily replicable intervention for early career secondary
mathematics teachers with the goal of positively impacting teacher retention. We also present lessons
learned over two years of implementing the intervention and provide suggestions for future research.
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Background
Transforming the preparation of secondary mathematics teachers across the U.S. is at the core of the
Mathematics Teacher Education Partnership (MTE-P). Since its inception, this initiative has
continued to improve mathematics teacher education across the nation (for more information about
the partnership see (Martin et al., 2020). MTE-P has established guiding principles and five Research
Action Clusters (RACs) to carry out these principles. The authors of this paper are members of the
RAC guided by a focus on teacher retention and induction in line with standard P.5-Recruitment and
Retention of Teacher candidates, which is included in the Standards for Preparing Teachers of
Mathematics (AMTE, 2017).
Novice teachers often feel isolated and those feelings of isolation are often associated with teachers
leaving the field (Carroll & Fulton, 2004; Schlichte, Yssel, & Merbler, 2005). This RAC is grounded
in the perspective that teacher retention would improve with the development of communities of
practice to provide a support network to draw upon, including online communities (Wenger, 2011).
Communities of practice are “groups of people who share a concern or a passion for something they
do and learn how to do it better as they interact regularly” (Wenger, 2011, p.1). Wenger further
shared three features that characterize communities of practice: a domain of interest, a community
(members who participate in joint activities and discussions), and shared practice. For our work, our
domain of interest is teaching high school mathematics during the early years of a teacher’s career.
The community consists of early career teachers, mid-career mentoring teachers, curriculum
specialists, and university program coordinators and mathematics teacher education faculty. The
practice of focus is teaching mathematics. We recognize that the work of retaining teachers requires,
in part, a focus on developing relationships within the educational community and promoting
connectedness within the larger community (Minarik, Thornton, & Perreault, 2003).

Past Work: Driving the Design
To respond to the teacher retention crisis, the RAC created a survey as an initial step to study the
current support systems of early career secondary mathematics teachers. One research question
guiding this work was: What is the perceived scope, nature, and impact of professional support for
early career mathematics teachers? This survey was created through an iterative design and vetting
process that extended from the fall of 2014 to early 2016. The main goal of the survey was to better
understand the degree to which early career mathematics teachers perceived various learning
opportunities as influential to their interest in teaching mathematics. By better understanding current
support systems, the RAC could develop interventions that would strengthen and replicate systems
that were working and attempt to improve broken ones. The survey consisted of 25 questions asking
respondents to report on their current support systems, job satisfaction, projected longevity in the
field, and other related topics. The survey was given in November of 2016 and gleaned 141
responses from teachers across the nation. Results from this study are presented in Amick et al.
(2020).
The vast majority of novice teachers had received mentoring or coaching from someone at their
school site, and almost (89%) found that experience to be moderately or very influential to their
enthusiasm for teaching mathematics. This finding is consistent with other research on induction
programs (Ingersoll & Strong, 2011; Youngs et al., 2019). In their review, Ingersoll and Strong
(2011) found that induction programs and especially teacher mentoring programs positively
influenced novice teachers’ satisfaction, commitment, and/or retention. Further, Ingersoll (2012)
found that retention was significantly impacted when a mentor and novice teacher taught in the same
subject area and had a common planning time, as well. He also found that having multiple induction
supports had a strong positive effect on retention. Thus, the work of this RAC, to develop systems
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that can effectively support early career teachers with the overarching goal to increase their job
satisfaction and longevity in the field, was built upon past research, as well as the survey results.

Methods
Our overall methodology for this work has been a design experiment approach (Cobb et al., 2003),
focusing on a problem in practice and pragmatically designing an intervention to impact that problem
with multiple iterations of implementation and (re)design. We used constant comparative analysis to
modify the intervention and methods as the investigation evolves based on new findings from
analyzing the data collected.

Design
Due to both current research in the field and the RAC’s survey results pointing towards mentoring
as an extremely impactful induction experience, our group focused on the mentoring relationship as
the basis for the first year of implementation of our intervention. The first year intervention was
implemented throughout the 2018-2019 academic year. The intervention was designed to provide
targeted support to first-year teachers by: (1) strengthening the mentor/mentee relationship through
monthly communications; (2) suggesting targeted discussion topics between the mentor/mentee
teachers; (3) and providing synchronous online meetings to build a professional community. In
keeping with a design experiment approach, the intervention was modified over the course of the
year, based on continuous analyses, in an effort to improve the intervention. After the first year of
implementation the team went through a (re)design process during the summer of 2019 to prepare for
the second year of implementation.
In order to avoid overburdening early career teachers, the intervention was designed to include only
one hour of active participation each month. Furthermore, the intervention was designed to engage
the early career teachers with their mentors to allow them to take part in an online community such
that each pair had opportunities to engage in learning about research-based teaching practices
together. Including mentor teachers in the study, was meant to provide a supported space for mentor
teachers and first-year teachers to build positive relationships.
The monthly engagement activities were selected/designed by the research team to be timely, and
several of the selected topics are also aligned to the Common Core Standards of Mathematical
Practice and NCTM’s Effective Mathematics Teaching Practices. For example, in September an
email was sent with several self-care resources and asked the participants to peruse and discuss with
their mentor teachers. In October, a Zoom panel was put together where participants have a sounding
board to vent frustrations, ask questions, and seek advice. The panelists included teachers who are
past their first few years of teaching, but who are still in their early years of their careers as to be
relatable to the participants. We ended each year with an anonymous feedback form for the early
career teachers to complete. One addition we made during the second intervention year was the
creation of a Facebook group for participants to engage. We posted resources frequently (at least
once a week) on the group feed to attempt to create an online space for dialogue and further support
online community development.

Participants
To recruit early career teachers, the researchers on this project extended email invitations to recent
graduates of their teacher preparation programs. For our first year of implementation, we only invited
teachers in their first year of teaching. Participants were asked to commit one hour a month to the
study, and to recruit a mentor teacher if they did not have one assigned to them. We strongly
suggested that mentor teachers also teach math. The participants for both years of implementation
included a diverse group that taught a variety of courses and grade levels (6-12), and have settings
that range from large urban districts to small rural schools. During year 1, we had seven teachers
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volunteer to participate and during year 2 we improved our recruitment of early career teachers and
had 15 teachers register.

Data Sources
The main data sources of this study consist of feedback from the participants over the course of the
year via email, and a mid-year and end-of-year survey for each intervention year. The end-of-year
survey is used to collect information on how useful the new teachers found each of the monthly
interventions to be in supporting them and what supports they still wish they had. There are also
questions for the new teachers asking specifically if the support received had an impact on whether
or not they intend to continue in the profession in the future.

Results
We recently completed our second year of implementation and thus far, the results have been mixed
as to the usefulness of the intervention. For those participants who remain engaged with the group we
have received overwhelmingly good feedback as to the usefulness of the Zoom teacher panels. The
participants report it being helpful to connect and talk to others that are and have been in similar
situations. They also greatly appreciated the very practical advice. Unfortunately, the attendance for
the Zoom teacher panels has been low with only 2-5 early career teachers participating. In addition,
though we have encouraged the engagement of mentor teachers we have so far not had any join our
conversations. Many of our participating teachers also reported that they had very little interaction
with their mentor teachers. The teachers we have received feedback from often report feeling
overwhelmed, primarily with issues of student engagement and planning. We have had little success
with engaging early career teachers with Facebook in spite of many attempts to try to draw them into
the conversation. Overall, we have struggled to keep teachers involved and engaged in the
intervention beyond the first few months, which has led us to begin to rethink our approach.

Discussion/Summary
Similar to the results that we have seen, Youngs et al. (2019) in their synthesis of research on
teacher induction programs that lead to retention of STEM teachers found that interventions with first
year teachers seem to have little effect, which they attribute to teachers likely being overwhelmed.
We are now considering focusing on teachers in their second and third years of teaching and would
recommend that focus for future research. Another consideration is to focus on mentors or teacher
leaders for the intervention and how to help them support groups of mentees. This would be a
significant shift in focus for our interventions and recruitment of participants but might help to
develop strong mentorship teams focused on a mentor. We have also considered taking a school team
approach and involving an administrator as past research has shown the value of perceived
administrator support (Youngs et al., 2019). We propose one approach could be to have school-based
teams including all early career teachers, 1-2 mentor teachers, and an administrator and focusing on
how to develop relationships and build community in the teams. We continue to look for impactful
ways of supporting and retaining early career teachers and we believe the lessons we have learned
will be useful to others in mathematics teacher education.
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