In the spirit of reconciliation, | acknowledge that | live, work and
|_a N d play on the traditional territories of the Blackfoot .

Confederacy (Siksika, Kainai, Piikani), the Tsuut'ina, the lyaxe
AC kﬂOWl@d ge ment Nakoda Nations, the Métis Nation (Region 3), and all people who
make their homes in the Treaty 7 region of Southern Alberta.

Data & Coding

Trump (1966) proposed that teams of

teachers share instructional responsibilities
Abstract to groups of students to engage and
motivate them to individualize learning

History of Co-Teaching

This single case study explores the influence of co-teaching on marginalized elementary student performance in mathematics. The
ability of marginalized students to perform successfully in a mathematics classroom grants affordances in consequential learning.
Marginalized communities historically perform poorly on standardized tests. There is a need for an intervention model that responds
to the diverse needs of marginalized populated classrooms. Co-teaching is a model of teaching that supports a greater ability

to personalize learning and support complex diverse classrooms. Whilst co-teaching has been shown to be effective, there is little
research on how co-teaching influences students’ learning. When assessing students, authentic assessment has been shown to support
the learning and sensemaking process for learners, as opposed to a standardized test. Thus, it is important that this study integrated
understanding student success within a co-taught classroom by incorporating authentic assessment compared to a standardized test.
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The study explored the instructional processes that linked co-teaching to students’ mathematics performance using qualitative

and quantitative data. Data sources included pre- and post-observation semi-structured interviews of co-teachers and surveys

with open-and closed-ended questions administered to co-teachers and their students. Student data were also collected from the
authentic assessment and standardized test. Qualitative data included field notes from periodic observations of teachers’ lessons
and co-teaching planning sessions. To gain an in-depth understanding of the complex dynamics of a co-taught classroom, the
Cultural Historical Activity Theory (CHAT) was utilized to guide data analyses. The CHAT framework encapsulates a sociocultural
constructivist understanding which corresponds to the diverse marginalized population within the co-taught classroom. The analysis
established from these methods offered a comprehensive insight of co-teaching mathematics processes that directly influenced
students” mathematics learning and performance.
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The findings from this exploratory case study highlight three major themes. The first thematic finding was that co-teaching
allowed for flexible group work to personalize learning. The second thematic finding was that time and space were shared between Research on teacher perception
co-teaching and assessment, allowing for more formative assessment that was in real-time and ongoing. This led to the co-teachers’ and not student outcomes (90s
perceived professional learning in assessment practices. The final thematic finding was that although there were low expectations and 2000s)

from the co-teachers, student participants achieved a higher level of mathematics performance. The higher level of mathematics
performance amongst marginalized students compared to the low expectations of their teachers may attribute to the co-taught
environment that enabled flexible group work and formative assessment.

Problem

- Marginalized students perform low in Mathematics

o (Bachman et al, 2015; Gutiérrez, 2008). -
- Little research on the influence of Co-teaching in schools

o (Dwyer, 2018; Franklin, 2015; Mastropieri et al,, 2005; Scruggs et al., 2007; Solis et al, 2012). Standardized Test and Authentic Assessment Data Summarized Passion Confidence in Learning
- Little research on Authentic Assessment vs. Standardized Testing in Mathematics Standardized Test - Authentic Assessmen; Curricular Outcomes o ition (o idds esleamers

o (Buabeng et al, 2019; Suurtamm et al, 2016). ourerts ourert

Strands of Connecting Co-taught Mathematics Classroom Factors

Strand 1 Strand 2 Strand 3
Physical Space Co-Teaching mode Group Work
Reciprocal Teaching with Students Teacher Growth Learning
Care Work - regulation Group Work Authentic Assessment
Share Ownership Resource Standardized Assessment
Categories Sorted inio the CHAT as Nodes Foster Dialogue x2 Physical Space Formative Assessment
Co-teaching Nodes Foster group work/independent
work/Teacher 1:1 Help Accommodations Routine
Subject Student Agency Student Ability Teacher Growth N . .
e Routine Discipline of Math Helps with formative assessment Summative Assessment
Community Relationships Group Work Shared - Forced Curriculum
Division of Labours, Division of Labours . .
Shared Object Mathematics Performance  Physical Space Temporal Accommodation Ongomg
Confidence in Learning Confidence in Learning
Nodes
Tool Co-Teaching Mode Assessment l Student focus:ed for
Subject Student Agency Student Ability Teacher Growth Curriculum and Play accommaodations
Rules Routine Discipline of Math Co—Teaching Differentiated

Community Relationships Group Work . ; .
Division of Labours. Division of Labours Foster remprocal teachlng, support anxiety
Inhibits desire to co-teach

Shared Object Mathematics Performance  Physical Space Temporal

Tool Co-Teaching Mode Diagnostics

Note. The Division of Laboursas a factor was categorized within the Co-Teaching Mode category, however. to

make sense of the categories of factors on the CHAT it was separated. Similarly, the Assessment category of factors Strand 4 Strand 5 Strand 6

was also affected. The sub-category of Diagnostics was separated out into the Co-Teaching activity triangle. Teacher Expertise Relationshi ps Summative
Standardized Tests have less
Co-Teaching Mode Trust accommodations

Number Mental Note. Strands began with the first factor listed followed by connecting thoughts, factors. gategories or themes.

Grade 3 Score (n) Percent Place value Representation Ordering Addition Subtraction  Math
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Co-teaching as a means for flexible group work to personalize learning Number 19 29

Flexible group implementation * 471 604
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Professional learning in the implementation of group work to personalize  curicular outcome as below grade level from school board defined indicators (see the rubric in Appendi E).
learning

This research sought to explore how co-teaching in an elementary marginalized classroom
contributes to students’ mathematics performance. The following overarching research question and
sub-questions were answered:

Note. The data are presented in the order it was collected. The Authentic A 1t idered any 1z in any

Overarching research question: Theme 2

Time and space as shared between co-teaching and assessment
Co-teaching for more formative assessment
Co-teaching modes for real-teime formative assessment
Ongoing routine of formative assessment
Group work for real-time formative assessment
Increased formative assessment
Physical space shared supporting instruction and assessment

«  How does co-teaching influence marginalized elementary students’ mathematics performance? Theme 3

Co-teaching influence on marginalized studentsé math performance
Students' mathematics ability
Co-teachers' expectations

Sub-questions:

1.  How can elementary teachers co-teach mathematics to marginalized students?
2. How does co-teaching influence marginalized elementary students’ mathematics performance
as measured by standardized mathematics tests and authentic mathematics assessment?
3. What are the factors that facilitate or hinder elementary teachers’ co-teaching of mathematics Tool
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Tool
Co-Teacting (Large The first main thematic finding is a response to the sub-question: How can elementary
i school teachers co-teach mathematics to marginalized students? The first main thematic

AHEaliaoih finding considers co-teaching as a tool in the activity system that is used for the shared
outcome of successful student mathematics performance on assessment. Within this case

Subjects Shared Outcome study it was found that co-teaching as a tool was used to provide flexible grouping for

i . X sy 7 Metento the purpose of personalizing learning in mathematics. This is in line with one of the main

Theoretical Framework Guiding This Study , ) il purposes of co-teaching to increase instructional opportunities by individualizing student
learning (Brendle et al., 2017; Cook & Friend, 1995; Rexroat-Frazier & Chamberlin, 2019; Roth

Vygotsky's (1987) theory on the zone of proximal development was understood as being mediated socially by cultural tools. Beginning Theme 1 & Tobin, 2004; Solis et al., 2012).
Engestrom (2001) discusses the generations of activity theory and how he built on this theory by noting how other components g:::amdgeslgn Qualitative Data
create and shape a collective activity system. He further discusses the concept of expansive learning and its crucial role in binding e Open-ended Survey ST Co-teaching as a tool and co-teachers orienting themselves in a co-teaching mode was
activity systems for horizontal learning and development. As co-teachers continuously navigate unique ways to implement actions = g:;Si—usirLsclured :uansuwey A connected to utilizing teacher expertise, group work, and the physical space. Teacher
that influence marginalized students” mathematics performance, this can be understood as ongoing expansive learning happening . M et h Od S S Briews Cuies expertise played a pivotal role in the division of labours within the co-taught classroom and
Engestrom and Sannino (2010) note that how the theory of expansive learning builds on the foundations of Vygotsky's theories and i " Community ol the co-teaching mode that was selected within the co-teachers model.

-Routines -Reciprocal Learning
C H AT i -Roles and
' ot R g Responsibiliies

2 Co-teachers

Roth and Lee (2007) state that the CHAT framework allows for a means to establish more humane forms of education and + Surveys at the beginning and end AS:essSnE:;;OI:::e%iven )
overcomes problematic dualisms in education. Franklin (2015) discusses how Vygotsky incorporated mediation into traditional . Open-ended Kiogfcie yeat Co-Teaching Mode
research dichotomies and how Leont’ev validated collective activities. Engestrom (2001) graphically represented the activity system +  Close-ended o Authentic assessment
showcasing the interrelations in complex communities. Franklin (2015) was granted authorization from Engestrom to adapt his «  Semi-structured interviews &1 Coshanlia eoeas ahen Group work and differentiation of instruction that ensued from the co-teaching modes was one of the instructional processes that
third-generation activity system figure to apply in making sense of a co-teaching environment. Franklin (2015) then applied CHAT to «  Artifacts @ one co-teacher identified as pushing her practice forward. Teacher growth was understood also as being connected to the ability to
make sense of the mixed methods data by utilizing the activity theory for analyzing the qualitative data, as well as examining the Qualitative Data provide a variety of accommodations in flexible groupings and was due to their experience in co-teaching from the beginning of the
quantitative data and qualitative data holistically based on the tenets of the activity theory. 41 Students : gzsseearvrgzc;j::ma“ng school year until the observed unit. This is in line with the literature on one of the purposes of co-teaching was to build instructional

- Surveys at the beginning and end o Co-planning capacity for student success (Chanmugam & Gerlach, 2013; Fisk & Dunbar, 2017; Henderson, 2009; Roth & Tobin, 2004; Scruggs et al,,
Hence, | find CHAT an important theoretical framework for understanding the phenomenon of co-teaching in a classroom with . Open-ended / sessions \ 2007).
marginalized students. Roth and Lee (2007) pointed out that CHAT enables educators to close the gap between theory and «  Close-ended < Fic;id :“:’::’et:"'ght lessons PO
practice, and that the “framework allows for questioning the structural determinations of current educational practices” (p. 217). «  Semi-structured interviews Qualitative Data e Survey Henderson (2009) discusses how co-teaching promotes instructional change and is effective in developing tacit knowledge. Roth and
Therefore, this sociocultural framework has allowed me to explore the influences of instructional process between co-teaching, «  Standardized knowledge test 2 8522{;?12“ ey _End o ?tam;ardi?;d Knowledge Tobin (2004) also note that co-teacher learning is not one-sided, but a reciprocal experience. Both co-teacher participants in my study
curriculum materials, assessment tools and student outcomes. The CHAT framework and co-teaching will be further explored in the *  Authentic assessment e Semi-structured interviews e * Aﬁthe:ﬁs:;\ssessmem revealed that they learnt from each other and that they teach each other. This is in line with Roth and Tobin’s (2004) discussion that
literature review section. . /Artifacts Results in a co-taught classroom each teacher experiences the actions of the other teacher, which in turn become resources for teaching the

Researcher students and for learning how to teach.

Esmonde (2017) notes that CHAT is a unit of analysis for activities centered around the same goal that involves more than one «  Research Journaling andh:ﬁtrg:pret
person. The co-teachers as subjects in this study had a shared goal of improving marginalized students” mathematics performance. - Observations of co-planning sessions and co-taught Ohieliiative and This resonates with research involving teacher perceptions of co-teaching. Scruggs et al. (2007) found that co-teachers mostly felt that

When | applied CHAT to make sense of the classroom, it enabled me to gain a better understanding of the actions of co-teaching as lessons Quantitative Data they benefitted professionally from the experience of co-teaching. Aldridge-West (2014) found that co-teaching provides co-teachers

a mediating tool. The subjects include the participants in a co-taught environment that could impact the activity system. In this case
study, it included the two teachers and their marginalized students. The rules included system policies, legislation, school guidelines,
and classroom routines and norms, but also the rules attributed to the discipline in which they teach. For the purpose of this study,
rules also included the mathematics curriculum and the field of mathematics. The community within the CHAT model included the
class culture. The division of labours refers to how the co-teachers organized their roles within the collaborative environment. Other
tools in my CHAT case study were the assessment tools and the conceptual tool of cogenerative dialoguing. As such, the activity
triangle associated with assessment was also considered and where it aligned with the activity triangle of co-teaching was explored
in this case study.

How does co-teaching influence marginalized students” mathematics performance?
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*  Field Notes opportunities to learn side by side and directly from each other. In one learning experience mentioned by Ms. Crowflower, trust was

Analysis

Data Analysis

Cycle 1

highlighted as a key element. In that moment of co-teaching, Ms. Sharma observed the learning interactions and was able to share it
with Ms. Crowflower as a resource for personalizing learning in the future with those particular students. This however, was only made
possible due to their trusting relationship and respect for each other.

Hackett et al. (2020) found that “psychological safety is an important precursor to co-teaching barriers” (p. 118) as it is necessary

for co-teachers to “work towards a safer space where criticism can be delivered, and professional risks can be taken” (p. 123). Both
co-teachers mentioned that they valued each other’s way of teaching and frequently mentioned care work as a factor. They each
commented numerous times that they supported each other when they felt stressed, overwhelmed, or frustrated and that there was
trust and respect between them. Mastropieri et al. (2005) discusses collaboration and the roles and responsibilities of each co-teacher
in a co-taught classroom and noted a mutual respect between co-teachers and the unique skills each co-teacher brought to the class.
As in the current study, one of the co-teachers mentioned that it was nice to have someone to talk to about their similar experiences
with the students.

Rabin (2019) found that through dialogue co-teachers model caring and value one another over the content appreciating their
differences and sharing interpretive power. Rabin (2019) goes on to note that power is involved in a co-teaching relationship and if
there is a differential it can interrupt collaboration. Rexroat-Frazier and Chamberlin (2019) note that although co-teachers can have
conflicting beliefs, and not volunteer to co-teach, they can still be a successful co-teaching arrangement.

The findings around teacher growth and care work through dialogue aligned with the literature (Rabin, 2019; Roth & Tobin, 2004).
Wassell and LaVan (2008) note that through co-generative dialogues co-teachers share reflection to grow and adapt philosophies
and practice. Cook and Friend (2004) note that during co-teacher observation that one co-teacher can gather information during
instruction to analyze together afterwards. Co-teaching approaches that did not necessarily utilize group work, so One Teach One
Observe, or One Teach One Assist, or Collaborative Team Teaching allowed for one co-teacher to experience teaching and learning
from a different perspective gaining insight as a resource to support student need and support pushing teacher practice forward.
Thus, certain co-teaching modes, and how co-teachers co-construct their teaching model with the modes and orient themselves, can be
understood as a unique resourceful opportunity to support student success.

; Cycle 2
Performance Conn s naiRetiee Interpret . . . . . .
- ; =] Physical Approach Approsch Findings Co-teaching and how co-teachers orient themselves in the classroom into a co-teaching mode, was discussed also as a resource to
Administration ubjects S Object/Outcome Open Codingand Holistic implement flexible group work, leveraging teacher expertise to personalize learning more with students for individual student needs.
= pace ) Continuous Comparison The co-teaching modes recognized as needed for an effective co-teaching model to improve student achievement in mathematics
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was found by Aldridge-West (2014) to be parallel co-teaching and station co-teaching. In my study, both of these co-teaching modes
include group work with the co-teachers and were observed and discussed with the co-teachers as integral to how the mathematics

Low SES unit was taught.

ViSIble (Merriam, 2001; Merriam & Tisdell, 2016; Yazan, 2015)

Minorities ’ T ’ Because co-teaching and the different modes of co-teaching yielded opportunities for co-teachers to observe teaching and learning

Special as well as accommodate students’ learning through group work, both of these experiences in the classroom were built upon to push

NpEd practice and student success forward. In one example mentioned earlier, developing a consistent language together by observing one
eeds
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ey Terms
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Marginalized Students. Marginalized students are considered students

that are at-risk of not completing their education, historically performing
low on achievement tests, and belong to local marginalized communities
composed of visible minorities such as Indigenous communities, English
language learners, working class and students with special needs
(Gutiérrez, 2008).

Go-Teaching. Co-teaching is defined by Cook and Friend
(1995) as “two or more professionals delivering substantive
instruction to a diverse, or blended, group of students in a
single physical space” (p. 2).
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another teach was perceived to support student learning. It was found by Hickendorff (2013) that elementary students’ language level

Co-teaching effected mathematical abilities in computational skills and applied mathematics problems. This is similar to Mastropieri et al. (2005)

: ho found that reducing | d lit i t daptation that di d bet -teach I i
Mathematics SchoollClass roles who found that reducing language and literacy requirements was an adaptation that was discussed between co-teachers as a learning
i need for specialized student learning. In Mastropieri et al's (2005) study, it was achieved by having one co-teacher work with those

umcuiu Culture students identified. Similarly, in. my study the co-teachers would continue their flexible group work once the consistent languaging of

the lesson was established between the co-teachers.

The notion of co-teachers observing each-other in the teaching and learning process is only made possible because the co-teachers
and students are in the same physical space. Not only are the co-teachers in the same physical space with the students, but how they
are oriented also impacts the teaching and learning process. The co-teaching mode that is established is also understood between the
co-teachers as how they orient themselves in the physical space.

Tool
-Co-Teaching (Large

e The second main thematic finding was a response to the sub-question; What factors facilitate
T or hinder teachers’ co-teaching of mathematics to marginalized students? The second thematic
finding considers the activity sub-system of assessment within a mathematics co-taught
pi & e classroom and that having two co-teachers may allow for more ongoing formative assessment
spece to occur than if there were a single teacher. The ongoing and consistent formative assessment
facilitated personalizing learning more. When looking at assessment holistically, it was
connected to a co-taught mathematics classroom in all the nodes or vertices on the activity
triangle. Conceptually, the assessment activity sub-system being analyzed was understood as

being situated inside the co-taught classroom and the co-teaching activity system.

Subjects Shared Outcome
-Co-teachers -Mathematic

-Curriculum Community
-Routines -Reciprocal Learning

-Group Work Dynamics Responsibilities

During analysis, when the categories of factors within a co-taught mathematics classroom were situated on the co-teaching
activity system and the assessment activity sub-system, each category or a particular factor of a category was connected to each
corresponding vertex or node. The second thematic finding explores the connections between the assessment activity sub-system

Implications

Theoretically using a sub-system in CHAT to
explore influence and understanding time and
space as shared connecting two activity systems

New factors that facilitate or hinder co-teaching
mathematics to marginalized students

Recommendations for current approaches or
designs to co-teaching amongst marginalized
students in a co-taught classroom

Impact school organization and policy/funding
models related to staffing and school
organization

Authentic Mathematics ASSeSSMeNt. An authentic mathematics assessment sibjocts Mathematics Ll within the co-taught mathematics classroom and the notion of time and space being shared. Scruggs et al. (2007) note that

is a performance-based task which requires students to showcase a deep Performance co-teaching was regulated by administrators through fixing a time and space. Physical space and time were found to be categories

understanding of the content, problem solve, and use higher order thinking as Results from of factors in a co-taught classroom that also played a large role in understanding assessment. Time and space connected the

mathematicians (Koh, 2017). assessments subjects (co-teachers and students) within the corresponding co-taught activity system and assessment activity sub-system.
Standardized Mathematics Assessment. For the purpose of this LD:E(SJ?; o PBErOSTm::w Ré:':fulum 'R%Lenfwlum Pz?::m":[:w E:;lell.:jrns o There existed a shared or collective responsibility between the co-teachers in the observed case study that is in line with Roth and
study, a test where all students receive the same mathematical sh-essarz?gmﬁp Routines « Routines siressorgl,::rol.llp Tobin (2004) who note that with a collective responsibility that co-teachers teach together. Both co-teachers expressed that the
questions and is measured or scored consistently with a standard. It ;:?2;;0?':;}“ dynamics, perception Norms ¢ Noms dynamics, perception fea‘“f,f’:,‘,.'?.':_a"" current co-teaching arrangement benefitted themselves and students and was a positive experience. Ms Crowflower stated that “I'm
tends to measure students” knowing of mathematical facts and interviews, e i % Fipsas e Survey results enjoying [co-teaching] more than | thought | would.” Ms. Sharma stated “It is nice to be teaching with [Ms. Crowflower] .., because

surveys, and and observations

execution of routine mathematical procedures (Koh, 2014). i s

we do get along so well together.” This is in line with Brendle et al. (2017) who found that the co-teachers’ willingness to share the
classroom and instructional responsibilities was key to a positive co-teaching relationship.




