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Abstract

EXPLORATION OF A SPECIAL EDUCATOR’S CONTRIBUTIONSO
CO-TEACHING IN RELATION TO CONTENT AND PEDAGOGICAICONTENT
KNOWLEDGE

By
&h Tandon

The University of Wisan-Milwaukee, 2013
Under the SupervisiorPobfessor Judith Winn

This was an exploratory case-study of a high periiog co-teaching team at the high
school level. The team consisted of a special@du@nd a general educator in their
third year of co-teaching biology. The focus of #tedy was on the contributions of the
special education teacher; these contributions wansidered in relationship to his
content and pedagogical content knowledge. Theystadtributes to the dialogue about
the extent of content knowledge needed by the apeducator and about the roles that
special education teachers play in co-teaching@ment areas. The study took place over
four months. Data sources were interviews withtéaehers both individually and
together; observations followed by debriefing iatews; artifacts such as pacing guide,
curriculum materials, school magazine, and fielteaoBall’'s model of pedagogical
content knowledge (2008) was used to examine teei@peducation teacher’s
pedagogical content knowledge. The characterisfitisis high performing team, and

the way their relationship evolved, confirmed manhyactors that have been identified as
contributing to successful co-teaching. The spedacation teacher contributed both in
both planning and in teaching biology; in addittora supportive role, he also took a lead
role in teaching; this role grew as his contentvidedlge increased. Over the years, the

special education teacher used several stratemigmining content knowledge,
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strategies which were useful to him in supportimg $tudents who were struggling. It
was possible to get an overview of the special atime teacher’'s pedagogical content
knowledge using Ball's model; however, more wasrled about his knowledge of

content and pedagogy than of students.
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CHAPTER 1

Introduction

Co-teaching occurs between two or more professsomhb are actively involved
in providing substantive instruction in a sharegigital space to a diverse student
population in inclusive settings. It is often comgxhto “professional marriage” (Friend
& Cook, 2003) where two professionals—general gret®l education teachers—
collaborate, trust, respect, and share resporigbiks in any other relationship. It
embraces the philosophy that children with disabgdihave a right to learn with their
non-disabled peers regardless of their grade Estebvement. Research has established
various benefits of co-teaching for children witidavithout disabilities, both socially
and academically (Keefe & Moore, 2004; Trent, 198&lther-Thomas, 1997). In
addition, co-teaching provides opportunities fongral and special educators to
collaborate and learn from each other’s experéigesiin, 2001; Walther-Thomas, 1997;

Thousand, Villa, and Nevin, 2006).

Proponents of co-teaching believe and advocategdragral and special education
teachers must contribute mutually to make it efectEven though co-teaching might
blur the boundaries of traditional roles, it isat in research that the roles constitute
what general and special education teachers catertb this instructional partnership;
sometimes the roles are not clear enough to knoat thie special education teachers are
expected to do. For example, in Keefe and Moorteidys(2004) of high school co-
teachers, one of the general education teachemneatad, “I do not even know why she

[special education teacher] is here, quite franglye’s a nice person, the kids like her,
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but | do not understand the point of having heaninclassroom.” A special education
teacher pointed out that, “I [special educatiorcies] focus a lot on my kids, but no one
in the classroom knows who | am...every once in dedMhinight teach a lesson, but for
the most part | just help the teacher with whatévgoing on...” (p. 83). Often, children
in the general education classroom view the spedatation teacher as an education
assistant and/or glorified paraprofessional whihése only to support general education

teachers.

Literature indicates that most special educatiachers in inclusive settings
adopt a supportive role in co-teaching rather tva@ of equal professional status, thus
highlighting the limited contributions of speciaeators in the instructional partnership.
Typically, a general education teacher would beaal teacher and take responsibility for
planning, curriculum development, and large gragtruction; a special education
teacher would share responsibility for curriculuradification and accommodations.
S/he would contribute in collection and gradingaesignments, providing individual help
to students as and when required, manage classaotivities, take notes, ask questions,
monitor student performance, modify curriculum, reldoehavior, and so on (Wallace,
Anderson, Bartholomay, 2002; Mastropieri, Scruggsetz, Norland, Gardizi &

McDuffie, 2005; Rice & Zigmond, 2000; Keefe & Mog12004).

There are a few studies that indicate the equdbaihehd role of special
education teachers in co-teaching. For exampM/aflace’s (2002) study, teams in two
schools shared equal responsibilities and mutsaliy their instructional roles, so that
both teachers took lead roles in providing substantstruction. A general education

teacher in a third school said, “What we usually. gme day I'll teach the lesson, and the
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special education teacher will move around, cal&éamework, and help out the
kids...when he teaches, | do the opposite” (p. 3vRitually dividing the instructional

role and other activities of the classroom andngaqual responsibility for all students
provides equal status to both general and spediedation teachers in co-teaching. There
is scant literature that talks in detail aboutdbatributions of special education teachers,
in either a support role or a lead role, indicativitat a special educator brings to the
team. For example, there is little indication o&gtions they asked, examples they
provided in a lesson, or activities they suggestgaanning and/or teaching within the

context of a specific content area.

Co-teaching and Content Knowledge

Even though much has been written about co-teaandgts benefits and about
the factors that must be considered, co-teachisghbibeen successfully implemented at
the high school level. Mastropieri and Scruggs (3@humerated the following
implementation barriers for co-teaching at the sdeoy education level: curriculum
demands, fast-paced instruction, high-stakes tgdtss positive attitude of teachers, and

limited content knowledge.

There is a notion that the general education teastecontent knowledge expert
and the special education teacher contributes pejizeg knowledge in a co-teaching
partnership. In fact, special educators at the baiool level often do not feel confident
in taking a lead role in co-teaching because df thek of content knowledge, which is
especially challenging at the secondary educagéwel (Mastropieri et al., 2005). This

can result in restricted contributions of specthl@tion teachers in regular education
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classrooms in day-to-day teaching; at times thamtrdoution is limited to simply
collecting homework assignments or waiting for stus to ask for help. Lack of in-
depth knowledge of content matter, which pushesiapeducation teachers to adopt
supportive roles in the general education curricylaould be an underlying reason for

the “backseat” role they play in co-teaching.

Within the last two decades, there has been an asigpbn the importance of
content knowledge and teaching practice. Researtisdieve a teacher must understand
and know the content necessary to teach a conShptran, 1986, 1987; Grossman,
1990; Ball, Hoover, & Phelps, 2008). This was fertbtrengthened by the enactment of
the No Child Left Behind (NCLB) Act passed in 20@hich focuses on the quality of
teachers and teacher preparation programs. It digrthat teachers in general education
be experts in the core academic subjects they teadhildren with and without
disabilities, thus pushing for Highly Qualified Takeers (HQT) in the field. This mandate
did not make clear what criteria special educatéathers had to meet in order to be
considered HQT. Requirements were made more eiplitti the reauthorization of the
Individuals with Disabilities Education Improvemeidt in 2004, which aligned itself
with NCLB in developing similar requirements foregjal education teachers and for
general education teachers teaching the core atadabjects. According to NCLB,
even special education teachers who are fullyfesitin special education do not meet
the requirements unless they demonstrate expartibe core academic subject(s) that
they teach. The literature has established thatahéent knowledge of special educators

does play a significant role in collaboration andaking the lead role in teaching a
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diverse student population in inclusive settingagiiopieri et al., 2005; Keefe & Moore,

2004).

However, not all agree that special educators geatent knowledge to teach in
co-teaching settings. McKenzie (2009), in a posipaper that focuses on the role of
secondary special education teachers in providisyuction in core academic areas,
agrees that it is not logical to have special etlocdeachers in co-taught and
collaborative classes meet the Highly Qualifiedches (HQT) requirement. He argues
that this would not only duplicate the expertisé¢hie core content area, but would also
require special educators to have two sets of kedgd—both pedagogy and core
academic content—as compared to general educabtmrswyuld possess only knowledge
of content. The author suggests that for providiign-quality education in co-taught
classes, there is a need to harmonize the contemtlgdge expertise of general
educators with the pedagogical expertise of specdiatators. This contributes to the
debate regarding the content knowledge expectatmrspecial education teachers

teaching in inclusive settings, especially at tightschool level.

Often, content knowledge of special education teecn co-teaching is studied
in terms of its significance relative to specialiedtors taking a lead role. However, it
raises questions. What does this knowledge lo&ksdnd how much knowledge is
required to gain familiarity of the content? Dobis ihecessitate adding more content
knowledge courses in the teacher preparation pnogf?ds it possible that special
educators can gain content knowledge through psafeal collaboration while co-

teaching with the general education teachers?
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We need to look at factors other than content kedge to explain the “backseat”
role of special educators. Perhaps it is a lackubfect-specific strategies or pedagogical
content knowledge (PCK) that limits special edwwrateachers from taking an active role

in co-teaching partnership.

Pedagogical ContenhBwledge

In 1986 Shulman introduced the tepadagogical content knowled@fCK) and
explained that PCK is the teacher’'s understandim¢®w students comprehend specific
subject matter. It involves the ways of represenéind formulating the subject matter to
make it comprehensible to others. It involves ustderding how particular subject matter
topics and issues are organized and representaden for teaching to be effective and
also, understanding the needs and struggles attigents. Like content knowledge,
PCK also evolves with experiences and professideatlopment of teachers; however,

content knowledge is considered the core of PCKe(IAB008).

In general and special education there is a bodiyeoéture that talks about the
significance of teachers’ content knowledge anéhilsence on teaching and co-teaching
(e.g., Morocco & Aguilar, 2002; Masteropieri et, @005; Keefe & Moore, 2004). In
general education, research has highlighted tleearodl components of PCK in teaching a
concept within the context of a specific subjeagj(€Shulman, 1986; Grossman, 1990;
Ball, Thames, & Phelps, 2008; Gess-Newsome & Ledarr999). Research on the role

of PCK is still emerging in the special educatioera.

Research highlights that most researchers sithatedtudies within the PCK

framework developed by Shulman and that their figdicould be grouped into four
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important characteristics of PCK: “PCK includesctéte categories of knowledge that
are applied synergistically to problem of practie€K is dynamic, not static; content
(science subject matter) is central to PCK; and B@lves the transformation of other
types of knowledge” (Abell, 2009, p. 1407). Therefd®CK has been studied both as
individual constituting components and also, hoesthcomponents are blended together

to create a unique knowledge to teach a specificet.

Deborah Ball and her colleagues (2008) conductgday to identify
mathematical [content] knowledge for teaching amthier expanded Shulman’s PCK
category into three sub domains: knowledge of adrdad students (KCS), knowledge
of content and teaching (KCT) and Knowledge of eahtand curriculum (KCC). |
decided to implement Ball's PCK framework; of &etPCK models, it most explicitly
highlights the intersection of knowledge of conteith knowledge of students, teaching,
and curriculum. By using this model, | want to explthe role of these knowledge bases
on a special education teacher’s contribution weaxhing. For example, whether
knowing his or her students and the content woelg him or her to identify an example

which would motivate students to engage in learivag concept.

Purpose of the Study

This study explored the contributions of the spestucation teacher in a high
performing co-teaching team at the high schoollleMaese contributions of a special
education teacher were studied in relation to hisen content knowledge (CK) and
pedagogical content knowledge (PCK) within a canetent area. The high performing

co-teaching team in the study comprised a spediataion teacher and a general
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education teacher. An exploratory case study wadutied using classroom
observations, teacher interviews, and collectioarbfacts such as lesson plans. The

research questions that drove this investigatiorewe

a) What contributions did the special education teaatake in co-teaching
biology?

b) How can we apply Ball's conceptions of PCK to theaal educator in co-
teaching?

Significance of the Study

Given the importance of the instructional partngrsih co-teaching and the high
curriculum demands at the secondary education,léigimportant to investigate these
guestions. With the increase of students with dlisigls in schools nationally, co-
teaching as a collaborative teaching model hagentieapotential to enable two
professionals, general and special education tescioeco-actively provide meaningful
education to children with and without disabilitiaghe general education curriculum.
Special educators are no longer only consulterptatgrs, but are also direct providers
of instruction in core content areas; supportersooitent knowledge for teachers believe
that subject matter knowledge is a significant congnmt of effective instructional
practices. Ball et al. (2008) point out that thed® are teaching subtraction to students
in classrooms must be able to perform subtractk@noteses themselves. They also must
be able to identify process errors, provide rati@ar their corrections, and demonstrate
different means or modes to conduct those proceafidhis is possible if a teacher is

familiar with the content of a particular topic.
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Moreover, with the enactment of No Child Left Bethif2001) and the Individuals
with Disabilities Education Improvement Act (2004)e focus on teachers’ content
knowledge and its implication has forced momentarhath the camps of teacher
preparation—general and special education. Thesfotthese legislative initiatives is on
educational accountability, effective schools, ewice-based teaching, and inclusion of
students with disabilities in regular classroomee@ & Meyen, 2009). They require
teachers in general to be expert or highly qualifeachers (HQT) in the subject matter

they teach to children with and without disabibtie

Even though much has been said about the dependeaffective co-teaching
partnerships on the content knowledge of speciat&ibn teachers and about highly
gualified special educators (Mastropieri et alQ20Keefe and Moore, 2004; Rice,
Drame, Owens, & Frattura, 2007), there is not nliehature about special education
teachers’ contributions in terms of examples usdthplemented a specific strategy in a
co-teaching team within the framework of PCK anatigh what ways a special
education teacher could gain content knowledgeeaoking with a general education

teacher as a part of learning from each other' esige.

The present study is valuable, not only becaulseilids and elaborates on the
previous literature (Mastropieri et al., 2005; Keahd Moore, 2004; Borko, Eisenhart,
Brown, Underhill, Jones, & Agard,1992; Morocco & Wikgar, 2002; Pugach & Winn,
2011) but also because it will contribute to theeegimg research on content knowledge

and pedagogical content knowledge in special educat
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This study focused on the contributions made hyezial education teacher in
teaching a concept and making connections amongeptsmand processes in the core
content area. The study using the Ball’'s PCK medelored examples of special
educator’s drawing on his or her PCK and whethkeiped a special education teacher
in taking the lead role or engaging actively in thesssroom activities and helping
students to understand specific subject matter.résats of this study will add to the
knowledge base of co-teaching by exploring theriresional partnership role between a
special and a general education teacher in a hegloming co-teaching team. This
study will attempt to suggest ways to improve stion in teacher education programs
for preparing teachers to co-teach in inclusiotireggt and sets a platform for future

research on co-teaching and PCK in the specialatiducarena, which is scant.

Operational Definitions

Co-teachings defined as two or more professionals workirggtber to provide
substantive instruction to a diverse group of stisle an inclusive classroom (Friend &
Cook, 2003; Villa et al., 2008alend, 2008 This pairing could be either between a
general education teacher and a special educaaahér, speech therapist, school
psychologist. In this study, the co-teaching teamststed of a special educator
collaborating with a general education teacherht@chigh school biology in an

inclusive classroom.

In this studyhigh performing co-teaching tearaferred to the team that met the
following selection criteria: (a) included an exipeiced special education teacher and a

general education teacher; (b) taught in a coréecvrarea such as math or science, (c)
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facilitated growth in student learning in childnerth and without disabilities over a
period of one academic year; (d) included teachwis did not possess a dual teaching
certification license; (e) was considered an effecdr a model co-teaching team by the
principal; (f) included teachers who were equatiyalved in all or different aspects of
teaching, and (g) carried out instruction in theegal education curriculum with both

teachers present.

Content knowledgis defined as the knowledge of a core contentarea
discipline such as math, science, or social studiésrms of its organizing principles,
facts, theories, structures, and ground ruleshélgt in understanding “what” and “why”
of different processes and concepts in the fiell(& al., 2008; Grossman, Wilson, and
Shulman, 1989). This study considered the conteowviedge familiarity of the special

education teacher in biology.

Pedagogical content knowledgedefined by Shulman as “the most useful forms
of representation of those ideas, the most powarfalogies, illustrations, examples,
explanations, and demonstrations—in a word, thet neful ways of representing and
formulation the subject that make it comprehengiblethers. Pedagogical content
knowledge also includes an understanding of wh&eméhe learning of specific topics
easy or difficult: the conceptions and preconceithat students of different ages and
background bring with them to the learning of thosest frequently taught topics and
lessons” (p. 9). Ball et al. (2008) furthered ttidinition by adding three components of
PCK: knowledge of content and student (KCS), knagéeof content and teaching
(KCT), and knowledge of content and curriculum (KCThese components are

explained in Chapter 2, Literature Review.

www.manaraa.com



12

Pacing guidds a teacher’s written schedule demonstratingtigsment of
concepts, topics, and/or skills related to thege®ned curriculum over a defined period
of time. In this study, the biology pacing guideluded inputs from both special and

regular education teachers; it was initially depeld by the regular education teacher.

Contributionis a term used by the researcher in this studegférs to the special
education teacher’s specific teaching behaviowuiiclg suggestions, additions, and
changes to content or instruction that impact tag wontent is taught or made accessible
to all students. These contributions included tearhtrategies, examples, or
demonstration used by the special education teachiéx teaching a specific content.
Some of the contributions in the study have bebal& as unique because these were

different from those implemented by the regularcadion teacher.

Biology curriculumin this study is defined as the key concepts afated content
that are organized around scientific principlesptiies, and processes governing cell
biology, biochemistry, genetics, and ecologicatays. In this study, the biology
curriculum was developed by teachers from the tigh bchools in the school district;
these teachers identified the key concepts tolmghtan accordance with the state and

the district standards.

Co-teaching as a service-delivery option providesg@ual opportunity for
students with disabilities to access the regulacation curriculum. Even though schools
and classrooms nationwide are adopting the philogop co-teaching to create more
inclusive learning environment, its success vdras elementary to middle to high

school. Research highlights that knowledge of aantehich is the most debated topic
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within the field, plays a significant role in therdributions of special educators at the
high school level (Mastropieri et al., 2005; Ke&®&loore, 2004; Rice & Zigmond,
2000). This study will investigate the contributsoof a special education teacher in
relation to his or her content knowledge and pedagd content knowledge in the co-

teaching partnership at the high school level.
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CHAPTER 2

Literature Review

In order to situate co-teaching as a collaborataehing model, | will first
briefly explain collaboration followed by the defig characteristics of co-teaching. This
will be followed by the components and approacHeodeaching. The next section
focuses on the benefits of co-teaching, which |eaidsa review of barriers in
implementing co- teaching with emphasis on theltees: content knowledge. The last

section of the chapter describes pedagogical coktewledge (PCK) and its models.

Collaboration

Over time, special education has evolved. In #e,students with disabilities
were completely isolated. From there they movesperialized classrooms and then to
segregated hallways or buildings away from the g@reglucation curriculum (Walther-
Thomas, Korinek, McLaughlin, & Williams, 1999). Bweally the model changed to one
that included children with disabilities in the geal education classroom. Prior to the
1970s legislative enactments, there were moreefgirt million children with disabilities
nationwide, most of whom did not have access te&iilonal opportunities. Out of the
small population of children with disabilities wiould gain education, 70% were
educated in separate buildings and classroomsgagrefrom non-disabled peers
(Gordan, 2006). For years, practitioners, propaerd researchers have made
compelling arguments advocating for inclusion feople with disabilities in education
(Dun, 1968; Lipsky & Gartner, 1997b; Walther-Thoneasl., 2000). These culminated

in initiatives at various levels— individual, statsd national—resulting in children with
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disabilities being included to a large extent ithbgchools and classroom communities as

a result students with disabilities could gain asd® the regular education curriculum.

The last few decades have seen a national incnedise diversity of the student
population in schools and classrooms, and thesshpopulations include students with
disabilities (Mastropieri et al., 2005), which salibr collaboration among professionals.
Most professionals believe that for effective irsttun, effective and continuing
collaboration among stakeholders is essential {Er& Cook, 1996; Korinek, Laycock
McLaughlin & Walther-Thomas, 1995; Walther-Thomasle 2000). In the process of
creating successful inclusive classrooms, collatmrdetween general and special
education teachers is particularly important angldeined attention in the field

(McLaughlin, 2002).

Collaborationhas multiple meanings and definitions dependingnupho is
implementing it and how. According to Friend anch&¢2003), collaboration is a style
or an approach voluntarily used by co-equals fteraction toward a common goal.
Within this definition there are several criticalnsponents. First, for collaboration to be
successful, it must be voluntary. Second, succksshiaboration requires parity among
participants. Participants in collaboration havesgnal status and power in making
decisions about any and all aspects of teachirthird essential component is mutual
goals; in order to design an appropriate educatrogram for a heterogeneous student
population, it is important that all participantsase goals or have mutual input in
developing them. A fourth component for effectiwdl@boration is shared responsibility.
Active involvement and division of labor among etlbrators includes shared

responsibility; however, it is not always necesgsarlgave equal division of labor. Last,
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shared accountability for outcomes is essentiasfmcessful collaboration. Irrespective
of the nature of an outcome—positive or negativertiggpants must mutually shoulder
responsibility for results and reflect on what wedkwhat did not work, and what must

be changed.

According to Bauwens and Hourcade (1995), an effedollaboration is “an
ongoing style of professional interaction in whgeople voluntarily engage in shared
program planning, implementation, evaluation, awnerall program accountability” (p.

6). This definition highlights that collaborationta as a means for professionals to share
and develop working relationships to accomplish @amn goals. The authors discuss two
forms of professional collaboration: indirect anckedt. In indirect collaboration,
participants are involved only in the planning ofeducational program; in direct
collaboration, participants collaborate in plannaggwell as in the implementation of the

program.

Pugach, Johnson, Drame, and Williamson (2012) ddfaollaboration in schools
as “all members of a school staff are working tbgetand supporting one another to
provide the highest quality of education to all sedents they serve” (p. 33). The
authors note that collaboration in educationairsggtinvolves not only professionals but
also parents and other community members who vampéther to provide meaningful
education to all children. Similarly, Cook and Fae(2000) believe “collaboration has
become an integral part of today’s schools” (p.T8)ey highlighted that the boundaries
between the traditionally held roles of both geharal special education teachers have
blurred since the enactment of the Individuals vidteabilities Act (IDEA) in 1990. In

today’s schools, working alone with students issudficient to provide meaningful
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education; teachers need knowledge and skills t& wallaboratively. The authors stated
that collaboration is not limited to special seedacbut is considered crucial and

imperative as classrooms are becoming more diverse.

With schools becoming more inclusive, the termatmdration “has become
something of an educational buzzword” (Friend & Kd2003). It involves a working
relationship between and among different profesggsuch as speech language
pathologists, social psychologists, general andiapeducation teachers, or audiologists

required to provide meaning learning experiencesudents.

Thousand, Villa, and Nevin (2006b) explained thataboration in regular
education curriculum involves four different persehsupport options and co-teaching is
one of them. Co-teaching is an instructional pasin@ between two or more people in
all aspects of teaching in a classroom. Togethefepsionals in the classroom decide
who teaches each portion, when it will be taughtl @hat strategies will be
implemented. Typically, co-teaching in inclusivétsgs involves a general education
teacher and a special education teacher. Otheegsiohals could be a part of this team
or collaborate as needed to support a particulaestt in the general education
curriculum. Focusing on collaboration in specialeation, Friend & Cook (2003)
explained that co-teaching is a special form oieg between a general and a special
education teacher in providing direct and indisstvices while teaching students—with

and without disabilities—in a single classroom.
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Co-teaching

The idea of co-teaching is not new in the educadi@ma. The history of co-
teaching goes back to the 1960s, when it was cerexidorogressive education in U.S.
schools. By the 1970s, it was used as a schoalmefoodel to provide instruction to a
diverse student population. In the 1990s, co-teacheceived much attention in the
research and practice literature as one of the frexpiently employed collaborative
service delivery options in schools to teach stigleith diverse learning styles,
including children with disabilities (Villa, Thousd, & Nevin, 2004; Zigmond, Kloo,
Volonino, 2009). Co-teaching has been identifiethasmost widely used model of
teacher collaboration in schools nationwide (Lip&kgartner, 1997b; Zigmond, 2001;

Villa et al., 2004).

There are different definitions of co-teachinghe field. Friend and Cook (2003)
situated co-teaching in student-centered teamslafidled it as “two or more
professionals delivering substantive instructioma wiverse, or blended, group of students
in a single physical space” (p. 48). Villa and ealjues (2008) defined co-teaching as
“two or more people sharing responsibility for teig some or all of the students
assigned to a classroom” (p. 3). The authors defssene of the characteristics necessary
for the co-teaching process to be effective. Thedede shared responsibility for the co-
teachers in all aspects of teaching, such as plgndelivering, and evaluating student
progress. Co-teaching provides an opportunitydachers to blend the best of their
teaching strategies and expertise to ensure thettildren—with and without

disabilities—learn in a single classroom.
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Likewise, Gately and Gately (2001) defined co-teéaglas “the collaboration
between general and special education teachesad! foirthe teaching responsibilities of
all students assigned to a classroom” (p. 41).althbkors describe that in co-taught class
the co-teachers plan, teach, evaluate, and mahageassroom to enhance the learning

environment for all students.

A distinct characteristic of co-teaching emergesithese definitions and
distinguishes it from other forms of collaboratmations such as consultative support or
individualized support. In other forms of collabiiva options professionals can work

together without co-teaching, but co-teaching dessexist without collaboration.

Characteristics of Co-teaching

Friend and Cook (2003) further explained unigo@racteristics of co-teaching
that separate it from other forms of collaborateachings. First, co-teaching involves at-
least two professionals (for example, a generataitn and a special education teacher
or a general educator and a reading specialist)shhoe similar employment status and
who are engaged in providing substantive instracttoall students. The authors further
clarified this by pointing out that collaboratioetiveen a teacher and a paraprofessional
or a class volunteer cannot be considered co-tegcim school districts where
paraprofessionals are actively involved in provipgeervices, these are considered

supported or assisted classrooms, not co-teaching.

Second, in co-teaching both professionals mushwaved in all or different
aspects of teaching. Simply having two adults aleasroom does not necessarily mean

co-teaching. The authors stated that co-teachingti®aving “an extra set of hands." It
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requires two minds working together in planningctang, and evaluating students. And,
in doing so, both teachers—general and specialaddme—and other professionals can
integrate or modify instruction in a number of ¢dreaways to enhance the learning
environment and to make a concept or a teachingcomprehensible while meeting the

needs of children with disabilities.

Third, co-teaching provides a platform to teaclagety of students in a single
diverse classroom. It allows teachers with distexgtertise to address the individual
needs of children and helps to reduce the stu@aatier ratio. The core component of
co-teaching is the desegregation of the classrooaddress the needs of students with
and without disabilities. Last, one of the advaetagf co- teaching is that co-teachers
provide instruction in a single working space @ssroom, thus distinguishing it from a
pullout model. These defining characteristics oteaching demand that teachers work
together and provide instruction implementing vasiapproaches to co-teaching in a

single physical space.

Approaches to Co-teaching

Different approaches to co-teaching between gem@kpecial education
teachers can be observed in elementary schoolJensdtiool, and high school. Co-
teaching can be implemented in a variety of ways general education curriculum
depending upon the needs of the students andridmegament that works for both
teachers. However, the selected approach mustdmribie following: the ecology of the
class, pedagogies used, specific content, teachatgrial, administrative support,

expertise of the teachers, and workload (Frienda®lZ 2003; Snell & Janney, 2005;
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Thousand, Villa, & Nevin, 2006b). Villa et al. (2@0highlighted that the selection of the
approach may also depend on the length of experieachers have had with co-

teaching

In the literature, there are diffdreames and categories used to describe
various approaches to co-teaching (Friend & Co6k32 Walther-Thomas, 2000; Villa
et al., 2004). Friend and Cook (2000; 2003) haweideed six approaches to co-
teaching. These approaches are: parallel teact@ag teaching, station or center
teaching, alternative teaching, one teach-one wbsand one teach-one drift or

supportive teaching.

Parallel teachings an approach in which both teachers—generakpadial
education—are teaching at the same time. The dassmay be divided so that one
teaches students in one half of the room whiles#e®nd teaches those in the other half.
They teach the same lesson at the same time (Ri€abk, 2003; Villa et al., 2004,
Walther-Thomas et al., 2000). This style is grealdrge classes because the students
benefit from being in a smaller group; it increageslikelihood of student participation
and sharing. This model could be effective in adsireg topics with multiple dimensions
where students could be strategically placed indmaller groups and these groups can
be brought together at the end. In parallel teaghime special and general educator
mutually plan the lesson and decide the sequenaiich the content will be taught. The
teachers are co-responsible for the learning outscand they share equal
responsibilities. There are two advantages to [ghtalaching. The first is that teachers
share equal status and are mutually accountabtedasutcomes. The second advantage

is that dividing students into two groups lowers gtudent-teacher ratio; thus it allows
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more time for individual attention as well as f@nlals-on activities (Friend & Cook,

2000, 2003; Villa et al., 2004).

Team teachings one of the most common approaches used inottaught
classroom. Teachers share the teaching respotysdnkl may act as a tag team. For
example, they may deliver the lesson together eEtigacher can raise points or “jump-
in” at any time. The teachers should bounce idéfasf @ach other and raise questions
(Friend & Cook, 2000, 2003; Villa et al., 2004).ahe teaching is very powerful when
the entire class is participating in a particutayuiry project such as a thematic unit. In
this model, general education teachers often ta&éetad role in the classroom and
special education teachers ask questions and grewita examples as needed. Even
though teachers are equally active in providingrutdion in the classroom, they co-plan
the content to be taught and appropriate teachratggies required and share

responsibility for determining activities for theskon.

Station teachin@r center teachings often used in elementary schools and may
be used in middle and high school settings. Stisdeotk in stations or centers and the
co-teachers take responsibility for teaching amulaxing directions for their assigned
stations (Friend & Cook, 2000, 2003; Walther-Thoragal., 2000). Students benefit by
working in groups. Children with special needs ddo¢ grouped in a separate station or
mingled with other children at each station. Irstimodel, both special and regular
education teachers lead their respective statmottsei classroom, address the needs of
individual students, and assist as students watkpgandently or work with a peer tutor
or a paraeducator at a third station. This modeélpful in catering to specific demands

of the students, targeting specific IEP goals, omimmzing distraction for students with
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attention problems by not isolating them from gaheducation classrooms. Both
teachers are viewed with equal status and are edgagny and all aspects of teaching

(Friend & Cook, 2003).

One teach-one drift model supportive teachinghould be used occasionally but
not exclusively because students begin to viewdhehers as unequal in the classrooms.
In this model, one teaches the lesson while therathfts around the classroom and
helps students who need extra attention. Teachkesttirns teaching concepts based on
their area of expertise, requirement of the teaghimt, or needs of students in the
classroom (Friend & Cook, 2003). This approach matybe helpful for children with
emotional/behavior disorders. There may be excesfistraction and they not able to
connect with the teacher responsible for the gblogtion of the unit. This method
initially requires more co-planning time to breakadh units to sub-units and to assign
individual roles accordingly. However, the modedydes an opportunity for both

special and general education teachers to co-acteach and share responsibilities.

Alternative teachingpccurs when one teacher pulls out a small growgtuafents
who need extra help or who are advanced and in meed of a challenge. This approach
is especially helpful for catching up students vlawe been absent. When pulling out
special education students, it is best to inclueesnon-special education students so
that no one feels singled out. In this model, #aalteacher, who is often the general
education teacher, is responsible for the instoactind planning of the unit. At the same
time, the special education teacher helps struggtindents to comprehend the concept

using multiple pedagogical strategies determinethividual student demands. For
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example, some student may need more visual, ayditmtile, and/or kinesthetic support

to successfully communicate certain skills, congeipieas, and different content.

One teach-one obserigsimilar tocomplementary teachinig that one teacher
teaches the topic while the second observes stidening the lesson and collects data
regarding the teaching and the struggles of thiestis in the lesson. In this model, a
general education teacher generally takes the megphity of teaching the content in the
classroom. At the same time, a special educatacher collection data about students’
comprehension levels and identifies topics withalihinost students struggle (Friend &
Cook, 2003; Villa et al., 2004). Teachers co-plaa topic and decide on the activities
related to it. The lead teacher is accountabléhferteaching-learning process in this

model.

Co-teachers can implement more than one approaelatbing a topic depending
upon the content and their comfort level with tlagious approaches. Friend and Cook
(2003) suggest that co-teachers must periodichbiyge and experiment with different

approaches to keep the classroom interesting ast.fr

Benefits of Co-teaching for Students

A number of researchers have conducted studied #imsocial and academic
benefits of co-teaching for students with and witthadisabilities in the general education
classroom, Keefe and Moore (2004) emphasized ti@abbthe positive outcomes of co-
teaching for students with disabilities is thatliminates the stigma of being in special
education, which Walther-Thomas refers to as, “lbsir labels.” Children without

disabilities benefit from this model by getting raandividual attention and expert help
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from both teachers—general and special educatiocodteaching, the instruction
delivered by both teachers is natural and is leggiented than in a pullout model
(Friend & Cook, 2000; Walther-Thomas, 1997). Likegyi Trent (1998) conducted a case
study of a general education teacher who co-taudht history with two special
education teachers in an inclusive setting at thle chool level. The purpose of the
study was to explain the difficulties faced by femeral education teacher in this
instructional partnership. The results of the stundiycated that all students, both with
and without disabilities, benefited from the smafiapil-teacher ratio that provided
increased individual attention. In addition, studan general benefited from the
modified study guide prepared by the special edmcaeacher because it helped them

develop and improve organizational skills.

Most teachers interviewed in a study conducted bstih (2001) believed that
inclusive education was socially beneficial forstlidents. It provides an opportunity for
general education students to become aware ofsitiyemd promotes a tolerance for
differences. It also provides an opportunity foepmodeling for students with special
needs. It also provides an opportunity for studeiritis disabilities to be in general

education classrooms and mingle with their nonideshpeers.

Walther-Thomas (1997) investigated the benefitstargproblems experienced
by 23 school teams in implementing an inclusivecation model over a period of three
years. These teams included: one principal, oneapeducation teacher or more, and
one general education teacher or more. The prihoighe assistant principal on the
team was responsible for the special educatiorestsdn that school and the general and

special education teachers participating in thdysto-taught.
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Using semi-structured interviews and classroom magiens, the author describes the
following benefits of co-teaching for students wathd without disabilities. Most teachers
saw improvement in self-esteem and self-confidemeeng students with disabilities and
most of the students were no longer labeled wighctieange of service delivery option.
One teacher particularly reported that these anidthave greater faith in their abilities
to succeed in school and they are feeling betteutalvho they are” (p. 399). Teachers
also observed change in the attitude of theseremltbward themselves and others; they
were more motivated and objectively analyzed teeengths and weaknesses and were
less defensive. Moreover, teachers pointed ouestsdvith disabilities not only behaved
more appropriately in mainstream settings tharpatil education settings, but their
social skills also improved as a result of spendiimg with non-disabled peers. The
teachers reported that the social skills of many-disabled peers improved and resulted
in a reduction in fights, name callings, verbabdieement, and cliques, and more
cooperative leaning and friendship circles in tbagaught classes. The author highlights
that teachers noted that many low achieving gerehatation students who did not
qualify for special education services benefitearfrindividual attention in co-caught

classes and their performance improved when cordpeité that in traditional settings.

The results from the Schwab Learning (2003) stadyforced the findings of
Walther-Thomas’s study. The study highlighted aréase in referrals to intensive
special education services, fewer disruptive pmoislencreased overall student
achievement, and less paperwork. Similarly, invéesg of 32 qualitative co- teaching
studies Scruggs, Mastropieri, and Mcduffie (20@idi¢ated that most of the studies did

provide evidence for the benefit of having two teaxs in a classroom on both academic
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and social skills of students with and without difies. Scruggs and colleagues also
found that students with and without disabilitienéfit in co-taught classes from extra
attention and exposure to peer models for apprigpbi@havior. Results of a
comprehensive six-year longitudinal study conduttg®lackorby, Chorost, Garza, and
Guzman (2005) of 11,000 students nationwide higitdid those students with disabilities
who had more access to general education curriculera absent less and outperformed
their peers in pullout settings when standardsdassessments were used indicating the

benefits of co-teaching in an inclusive setting.

Finding from Hang and Rabren (2009) substantisgetnefits promoting co-
teaching as an instructional approach for studeritsdisabilities in general education
classrooms. Participants for this study includeadd%eachers from grades 1 through 10
and 58 students with disabilities. The authors €bsignificant statistical differences in
National Curve Equivalent scores of students wislalilities in math and reading in co-
taught classes as compared to their previous geasn co-taught classes, indicating that
co-teaching provides adequate support to childriém aisabilities for their achievement
on standardized exams. Co-teaching had positivetsesn student behavior in the study,

but there were more absence and discipline refedwling the co-teaching year.

Cook and Friends (1995) pointed out benefits ofeazhing for both students and
teachers in general education curriculum. The asthighlighted that students in a co-
taught class benefit from the reduced student-wraetio and increased engaged time
with both professionals. They also emphasizeddbdeaching reduces “wasteful
interruptions” that occur when students with specgeds must leave the classroom for

their special education. In addition, co-taughssks eliminate the stigma that often is
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associated with special education services anccesdilhe fragmentation associated with
a pullout model that is distinct from that in thengral education curriculum. On the
other hand, Murawski and Swanson (2001) conductaedta-analysis of quantitative
studies on co- teaching for past 10 years. Theoasitieviewed 89 articles, but only six
met their research criteria. These six quantitataearch studies indicated positive
social benefits for students with and without dibtds in a general education setting.
Even though achievement in mathematics and redusticeferrals both received
average effect size, it indicated positive bendditaising co-teaching as a service
delivery option for students with disabilities. Mower, the effect size for results in
achievement in reading and language arts was ¢Vamgeést highlighting academic gains

of students with special needs in inclusive sefting

Lastly, Welch (2000) conducted a descriptive analgétwo schools
implementing team teaching. The author uses time te&ram teaching” for co-teaching.
A total of 45 students, including just nine studentth disabilities, and two special
education teachers from two elementary schoolscgzated in the study. The author
reported positive academic gains by students waahilities, but due to the small sample
size, these results were statistically insigniftc#@m increase in the mean scores
potentially indicated the positive impact of teagadhing over a segregated model of
imparting instruction to students with disabiliti&ach teaching team showed a gain of at
least 20% in student performance from the prevpyasteam teaching measures. In
school 1, reading fluency showed an impressive gait2% for five students with
disabilities. In school 2, students with disaleltiexperienced a 60% gain in reading

recognition.
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It seems clear that co-teaching not only helpditimate ‘social stigma.” It also
provides equal educational opportunities that aktwdents with disabilities to grow and
learn in inclusive settings, which would be impb#siotherwise. Although there is not
much literature to strongly claim its academic gagmpirical studies do indicate the

social benefits of co-teaching for all studentghbaith and without disabilities.

Benefits of Co-teaching for Teachers

Co-teaching, in addition to providing access talstis with disabilities in the
general-education curriculum, provides opportusifer general and special education

teachers, to collaborate and to learn from eacér@tlexpertise.

Walther-Thomas (1997) discussed the following biésmef co-teaching for
teachers. First, professional growth: Most teache23 school-based teams reported that
working closely with another professional providedopportunity for professional
growth through sharing and learning from each &shdeas, pedagogies, and
experiences in addition to exploring new ideas @ntent areas. Second, personal
support: Many participants noted that teachingrsstdered as an isolated profession and
that co-teaching reduces that isolation becausddachers work as a team and support
each other. The author quotes one teacher compaaesing alone to single parenthood:
“You can do this alone, but it's a lot more fun aedarding if someone else is there
with you...someone who cares about the students ak asiyou do. Someone who will
appreciate it when students are absolutely wonteduabsolutely awful!” (p.401). And
finally, increased collaboration among faculty memsh Most participants pointed out

that their colleagues seemed to have a more pesititude toward team work than
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before, and other professionals and specialiste aso motivated to collaborate. In a
position paper, Thousand, Villa, and Nevin (2006binted out that co-teaching provides
an opportunity for both teachers to benefit frostidct and specialized professional
knowledge the other brings to this partnership tat helps them develop different
methods for catering to the needs of students avithwithout disabilities in inclusive

settings.

Trent (1998), in analyzing the implementation @odaborative teaching model
in a high school, discussed that co-teaching aslaborative teaching approach provides
a platform for both teachers—general and speciat&ibn—to optimally use their
teaching capacities and expertise. For examplenargl education teacher has an
expertise in content area and curriculum and spedizcation teachers bring knowledge

of curriculum adaptations and modifications andanigational skills.

Findings of the data collected through a semi-stmed interview of 12 co-
teachers indicated that most of them had a positivieeaching experience. General
education teachers indicated that their classro@magement skills, curriculum
adaptations, and knowledge improved. Special daucteachers noted that they gained
content specific knowledge (Austin, 2001). Simyafbcruggs et al. (2007) found that
personally compatible co-teachers benefited frorteeghing in professional
development because both teachers capitalizedeoothier’'s diverse and specialized

knowledge.

In conclusion, collaboration not only improved mss$ional competencies of both

teachers, but also enhanced social relationshiffsseld the stress that comes with
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teaching, and changed teachers’ attitude towantksts. Both teachers could develop a
positive attitude toward students’ success as agetbward their own co-teaching
experience (Evan-Stout, 1998; Villa et al., 19%63hould be noted that the literature
highlights different components or essentials negLito effectively implement co-

teaching at various school levels.

Essensiaf Co-teaching

Research not only points out “what it takes” to mt@in a collaborative co-
teaching partnership, but also indicates that @miife implementation of these
essentials/components/elements in the processteiaching could result in
implementation barriers (Cook & Friend, 1995; Pugd®95; Trent, 1998; Walther-
Thomas, 1997; Gately & Gately, 2001; Keefe, Moor®éiff, 2004, Wallace et al., 2002;
Dieker, 2001, Weiss & Brigham, 2000; Rice & Zigmo2000; Austin, 2001; Wood,
1998; Mastropieri et al., 2005 Scruggs et al., 200ifa et al., 2004; Pugach & Winn,
2011). For this study, | discuss the following eéans necessary for the implementation
of successful co-teaching: planning time, commuroca personal and professional

compatibility, administration support, identificati of roles, and content knowledge.

Planning Time

Planning time is one of the essentials for effectio-teaching. Walther-Thomas, Bryant,
and Land (1996) identified a comprehensive threetlplanning process required for

successfully implementing co-teaching and creaisgpportive environment. The three
levels are: (a) district-level planning, (b) buildtlevel planning, and (c) classroom-level

planning. District-level planning can ensure thatger resources are allocated for new
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program initiatives and can create collaboratiomagnschools, assuring that the school
implementing the co-teaching model has system-wigigoort. Building-level planning
can provide critical administrative support for ssttofunctioning of the initiative.
Planning also addresses professional developmeamageable teaching load and
schedule, small class size, and weekly schedubathpig time. Lastly, classroom
planning is necessary for both teachers—generaspadal education—for mutual
development of lesson plans and for reflecting, ifyod), and evaluating their
instructional efforts. Additionally, it allows telaers to discuss students’ specific needs
and IEP requirements. Similarly, Tannock (2009hhghted teachers’ need for mutual
planning time and time to discuss students’ acimeargs and struggles, share teaching

strategies, and develop assessment plans.

In a meta-analysis of research on co-teaching,ggstuMasteropieri, and
McDuffie (2007) identified planning time as onetbé “expressed needs of co-teachers”
and found in most of the articles that both genanal special education teachers
expressed the need for scheduled common planmieggftr collaboration. Other
research reported that teachers did not have mrftiplanning time for working on
various aspects of co-teaching. The authors alsugEbout that some studies indicated
inadequate support from the school in terms opthaning time needed to make

collaboration work.

Similarly, Keefe and Moore (2004) conducted semigttired interviews of three
general education teachers, four special eductgexhers, and one head special
education teacher at the secondary education [€lkiel found that critical issues

regarding co-teaching at the high school level ke around three major themes—the
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nature of collaboration, roles and responsibiljtaasd outcomes. Regarding the nature of
collaboration, most participants indicated commatien and planning as a logistical
challenge in co-teaching. One general educatiachtasaid, “...we were planning on
the fly most of the time. We talked after schooloAof times we talked at lunch.”
Another special education teacher said, “But adl ih so hard, trying to do it in the time
allowed, because even with our team meetings, daali really have much time to work
on curriculum” (p. 82). The study indicated thaj blass size and lack of scheduled

planning time acted as disincentives to co-teachtrtpe high school level.

Explaining eight critical components and three etagf the co-teaching process,
Gately and Gately (2001) highlighted the significaof instructional planning in co-
teaching. The authors observed that, in the beggnstiage, co-teachers often have
distinct teaching styles. As they progress—to #mad stage, the compromising stage,
and then to the final stage, the collaborativeestatheir planning and teaching reflect a
blending of teaching ideas and strategies. Theoasitmphasized that common planning
time is essential in order for teachers to becoatl@borative. Instructional planning is a
complex and continuous process that involves “dayaty, week to week, and unit to unit

planning of coursework” (p. 44).

In the study conducted by Dieker (2001) identifythg characteristics of
“effective” middle and high school co-taught teatesching students with disabilities,
planning time emerged as one of the important et Evaluation of nine co-teaching
teams, including seven middle school teams andchiglo school teams, provided data for
this study. The author used tools such as obsenstinterviews, field notes and

teachers’ planning forms over the period of 16 vgeéknong the themes that emerged
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from the data was a commitment to planning timeerEthough teams had some
scheduled planning time, they felt it was not suint and they would have liked to have
daily scheduled planning time. Responses to thsetoue“How much time would you
need for planning each day?” (p. 8) ranged fronmirtutes to an hour. Respondents

stressed the need for consistency.

Providing an overview of unique issues presentatsecondary education
level—such as high stakes testing, higher stangdardsmore diverse student population
and their impact on the collaboration between gareerd special education teachers—
Dieker and Murawski (2003) emphasized the signifteaof common planning time in
co-teaching. The authors indicated that even thongét schools do provide planning
periods, teachers rarely find common schedulednignperiods and this limits their
ability to co-plan, talk about student needs, aecide on teaching and assessment

strategies.

Magiera, Lawrence-Brown, Bloomquist, Foster, FigaeiGlatz, Heppeler, and
Rodriguez (2006) conducted an action study in de@entary school in New York State
to provide a comprehensive analysis of the co-tegamodel being followed by that
school. The study included 20 participants: genamdl special education teachers,
related service personnel, and administrators. &mfong, semi-structured interview
was used to collect the data. Four themes emergedtheir analysis: preparing for co-
teaching, the co-teaching relationship, co-teachmogels, and co-planning. The majority
of participants agreed that common scheduled phaninine is essential for effective co-
teaching because it allows general and specialatiduncteachers to discuss students’

needs and struggles and choose appropriate seat&pme co-teachers who valued
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common planning time became a part of the schech&duling committee to make sure

it was available for teachers.

Most of the teachers in this study stressed thertapce of a scheduled,
consistent, common planning time that would allbent to identify and select teaching
strategies to address the needs of all studetitgiolass, those with and without
disabilities. They emphasized that it is difficidt co-teachers to achieve these goals if

planning meetings are limited to before or after sbhool day or during the lunch period.

Communication

Another essential component for creating effectivdeaching partnerships is
interactive and continuous communication betweerspiecial and regular education
teachers. Providing guidelines for effective cocteag practices, Cook and Friend
(1995) emphasized the value and significance ofrcomcation strategies not only
between regular and special education teacherglémtamong different individuals in
varying roles who would affect this instructionarmership. The authors recommend
establishing channels of communication among teackpecialists, parents, and
students even before the implementation of co-tegcfThis allows all parties to provide
input and assures that all are aware of the negrano as it develops. The authors
believe, “people are more likely to accept and diet¢o participate in a new program or
approach when they have been involved in its dgwveént at some level” (p.html). They
caution against the use of one-way communicati@tegjies that do not permit

interaction.
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Gately and Gately (2001) emphasize that co-teadkiaglevelopmental process
consisting of the following three stages—the bemigrstage, the compromising stage,
and the collaborating stage. At the beginning stagdeachers communicate carefully
and less openly with each other. They begin thegqe® of knowing each other,
developing mutual trust, and learning to interpeabal and nonverbal messages. At the
compromising stage, communication between the s¥adh more interactive. At the
collaborative stage, both teachers acknowledgeaespkct different communication
styles and often develop nonverbal clues or sigtiaésr communication is fluid and
open. These signals can be used to prompt onegietmcmove on with the concept,
indicate a need for more time and explanationndicate one teacher’s need to leave the
classroom in case of emergency (Murawski & DieRé04). In analyzing the challenges
of co-teaching in inclusive classrooms, Keefe arabhM (2004) conducted a semi-
structured interview of eight general and speataication teachers at the high school
level and found that most teachers mentioned th@fsiance of communication,
especially at the initial stages of the co-teaclagnership. One special education
teacher said, “If you're having some type of cantflif something made you
uncomfortable or you did not agree, you have touds it right away. You know it’s like
a marriage” (p. 82). The message is that open angudgmental interactive

communication is essential to resolving conflictl amsunderstanding between teachers.

In a case study, Trent (1998) describes a colldioordilemma at the high school
level. Both co-teachers had issues with the othliedshing style and initially did not
communicate about it. This influenced their collagdtive relationship. Supporting the

importance of verbal and nonverbal communicatiarc@laboration, Pugach, Johnson,
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Drame, and Williamson (2012) indicated, “Communmais the foundation upon which
effective collaboration is built. Good communicatiskills are a prerequisite for
collaboration. If we cannot communicate effectivedyh our colleagues and others, a

collaborative relationship is not possible” (p. 66)

The authors highlight that for co-teaching to bleafve, both teachers—general
and special education—need to have an open armldtummunication. Gately and
Gately indicated that the openness and comfort lev@ommunication builds with time

and experience and passes through three stages.

Personal and professional compatibility.

Literature suggests that personal and professtmmapatibility between two
teachers is essential for effective co-teachingitRe chemistry and similar teaching
styles help teachers to connect and develop inginat partnership. One of the themes
that emerged in Keefe and Moore’s (2004) study esklrd the compatibility of teachers
and logistics of co-teaching. Both general and ispheducation teachers stressed the
importance of knowing their co-teacher before theye paired. One general education
teacher said, “She came in new and they pairewviierme. | had never met her before”
(p- 81). In order to make the co-teaching relatigmsvork, most teachers recommended
allowing teachers input in the selection of a cacteng partner. Another special
education teacher said, “You know what? Teacher$uamy critters, they're very
territorial. | couldn’t imagine me going in and,w&now, playing by someone else’s

rules. And that’s the thing I really had a problemth” (p. 81).
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Similarly, personal and professional compatibifiy co-teaching was observed
as one of the themes in the findings of Rice ampndind (2000). The authors studied 17
secondary co-teachers in Pennsylvania and Austiidiafocus of the study was to
explore different models of co-teaching used bysdary school teachers and the nature
of the role and responsibilities of co-teachermatusive settings. The study was
conducted in 10 urban public schools in the Un&&ates and eight urban schools in
Australia using a 90-minute semi-structured intewjprotocol. The study resulted in
seven themes including “Teachers rate professemélpersonal compatibility highly in
preferred co-teaching partners.” Several teacimelisated personal compatibility as “the
most critical variable for co-teaching” and incldd#e following traits that they would
look for in a co-teaching partner—*“tolerance antdgree, sense of humor, flexibility
and willingness to adapt, and excellent commuracaskills” (p. 194). In addition, most
teachers explicitly described professional trditg they would either prefer or require as
in order to make this relationship work. They ird#u(a) shared academic and behavioral
expectations for students; (b) open and honest aonuation between teachers; (c) the
avoidance of personalizing problems; (d) commonkKadge and skills; and (e) self-
confidence and a preference for taking risk. Meathers understood there were
challenges in adapting new roles and responsédsléind making co-teaching work and
and some teachers did not consider these challeéadpesimplementation barriers. One
teacher called it “a professional marriage, whikk b normal] marriage, you have to

work at” (p. 194).

In a position paper, Cook and Friend (1995) disedsdements that are necessary

to maintain a collaborative working relationshipgveeen co-teachers. The authors
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advocate that teachers must share beliefs abagiaoting in order to make it work. “If
partners for co-teaching do not agree on theiebehbout the ability of all children to
learn, the rights of children to experience sucaes$iseir classroom, regardless their
ability, and their own role in student learninggyhare likely to encounter difficulties
when they share a classroom” (p. html). The astbointed out that pet peeves were
another issue that could influence compatibilityezchers in this instructional
partnership. Co-teaching partners need to know eth’s likes and dislikes, routines,
preferred classroom layout, and expectations. Nowkng them could interfere with a

positive working relationship.

In a meta-analysis of research for co-teaching@ss, Mastropieri, and
McDuffie (2007) identified compatibility as one thfe “expressed needs of co-teachers”
and found that “teachers were generally very empladiout the needs for co-teachers to
be compatible” (p. 405). The authors cited examfrtas different studies highlighting
the value of professional and personal compatyyiéquired for effective co-teaching.
The authors also pointed out that one of the reasome teachers have a negative
attitude toward co-teaching is that they fear bgiaged with someone they wouldn't get
along with personally and professionally. A suctdgsersonal and professional
relationship between teachers was considered antescomponent of effective co-

teaching.

Highlighting the problem encountered by a genedalkation teacher in
collaboration at the high school level, Trent (1988inted out that the teachers had
different organizational and operational styles #rad this became “a source of

unresolved conflict.” For example, the special edion teacher was more liberal with
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excusing students on passes and the general emtutzdicher found this approach
problematic. She said, “I've got 20 of ‘em in hergou’ve always got to remember that
you're with an X-level class in here and you've gmtvatch” (p. 508). Both teachers
were uncomfortable addressing their issues andrdifices and this influenced not only

their collaborative experience but also their caeteng partnership.

Mastropieri et al. (2005) conducted four co-teaghiase studies in science and
social studies at the upper elementary, middle haglal school levels. The data sources
for the study consisted of extensive classroomrmbsien, field notes, interviews with
teachers and students, and artifacts and docunizumisg the study the researchers
worked closely with the teachers for time periagisging from one semester to two
years. The first case study describes two co-tegdieiams at the upper elementary and
middle school level. Both teams were teaching $@eane at the fourth grade level and
the other at the seventh grade level. The fourdldgteachers and one seventh grade
teacher were veterans. One seventh grade teackex beginner. The authors found
outstanding working relationships in these co-teagkeams. Teachers had fluid
communication and seemed to enjoy each other’s aogn@ hey had positive chemistry
and respected each other’s positions and opinidres second case study describes one
team teaching social studies at the middle sctea@ll Both teachers had extensive
teaching experience. The regular education teaob&rthe lead in most cases; the
special education teacher played the supportive lt at times assumed the lead role in
multi-part activities and activities involving migte steps. These teachers tried to make
their relationship work, but as the year progregsedion became noticeable. They

believed lack of planning time, differences in te@ag styles, and distinct classroom
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expectations resulted in confusion and frustratiotih between teachers and among
students. The third case study focused on thrdeadiing teams of tenth grade world
history. These teachers had teaching experienggn@from three years to twenty years.
In this co-teaching partnership, general educdgachers were the content experts and
special education teachers assumed the role eftegimanager. Both teachers within
teams seemed to accept this binary division osraled had a positive relationship. The
authors did not find any major conflicts that madeollaborative relationship difficult to
implement. The last case study describes a singkedthool chemistry co-teaching
team. Both teachers had several years of experiémt@s team, the general education
teacher was the content knowledge expert and #n@aeducation teacher took the
supportive role; both were comfortable in thesesoDuring the second co-teaching
year, the special education teacher assumed nemtedées. Both were comfortable with

the personality and teaching style of the othertheg spoke very highly of each other.

Administrative Support

Administrative support for co-teaching has beemidied as a necessary
component of successful teacher collaboration. Ating to Cook and Friend (1995),
“nearly every study of teacher performance andfatiion finds that administrative
support is essential to teachers’ success...aneauddocus group information suggests
what administrative actions are needed to supmetéaching” (p.html) The authors
suggested that administrators can support co-tealygoromoting collaboration, by
scheduling common planning time, by providing reses and incentives, by assisting
teachers in framing their priorities, and by cortthgprofessional development

programs. Similarly, in a position paper, Walthérsimas and his colleagues (1996)
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discussed the planning issues that schools mastdiess in order to facilitate effective
co-teaching. One way to approach these issuesoiggh administrative support and
leadership. The authors emphasize that “princigalshe instructional leaders of their
school, play critical roles in facilitating collatagive efforts by instructional personnel.
Support, understanding, and involvement by prirlsipften serve as pivotal factors in
the lasting success of new instructional innovatidp. 258). Research suggests that
principals not only help support co-teaching, Habassist teachers to navigate through
the challenging stages. Walther-Thomas (1997) cctiedua three-year study of eighteen
elementary and seven middles schools that implesdesd-teaching as an integral part of
their service delivery options. The sample includ&@ teachers and 24 administrators
and the author collected data through the followmaghods: classroom observations,
semi-structured interviews, school documents, afamal contacts. Administrative
support emerged as one of the major themes thasédcon persistent problems for
participants. The author found that schools did imaetter when principals not only
supported co-teaching but were actively involvediaking it successful. Participants in
the study indicated that principals shoulder midtiples in supporting and promoting
new special education services within a schools&heles were: advocate, promoter,
team leader, and advisor. One teacher said aboptineipal, “Her enthusiasm and
commitment kept us all going. Over and over aghmlsept telling us ‘We can make this
happen! Her strong belief in inclusion and her iolng support for us kept us going” (p.

404).

Highlighting the roles and factors influencing @athing based on their study in

the United States and in Australia, Rice and Zigch(2000) discussed the significance
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of administrative support for co-teaching. The aushindicate that most secondary
teachers had a negative attitude toward inclusnohdidd not believe that either they or
their students would benefit from in-class suppoovided by a special educator. In
addition, the authors found in both countries teas experienced teachers and social
studies teachers were more welcoming and “lessaeal” than their more experienced
colleagues. Schools in which principals or vicaipipals valued co-teaching and

demonstrated strong leadership were able to mieithiese negative perceptions.

Scruggs et al. (2007) found administrative supfmlke one of the “expressed
needs of co-teachers” and highlight several stutii@sdocumented the need for
administrative support for making co-teaching parship successful. The authors also
pointed out that administrative support in co-teaglhis not a stand-alone component; it
is linked to other essentials in co-teaching suechlanning time, training, and personal

and professional compatibility.

The above studies suggest that strong leaderscanuhigtrative support provide
co-teachers an environment that is conducive tdamenting a co-teaching program.
Co- teaching is not confined to two teachers itaasroom; it requires a support system

to change conventional perceived roles make itessfal.

Role Identity

Identification of roles is essential for effective-teaching. Researchers and
professionals in the field advocate clarity andigga roles of co-teachers. Literature

highlights that in most cases the special educaéaoher adopt the role of supporter,
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assistant, behavior analyst, or manger, and seldt@ad teacher, especially at the high

school level.

Cook and Friend (1995) suggestedtib#t teachers—regular and special
education—must understand their changed roles amghiehend the specification of
their role responsibilities in order to make coetdiag a successful experience.
Identifying factors and characteristics that enleasieccessful collaboration between co-
teachers at the middle and high school level, Di¢k@01) developed a model that could
be implemented by secondary level co-teacherssiudy included data collected from
seven middle school co-teaching teams and two $tabbol co-teaching teams from
seven different schools. The following tools wesedito collect data: classroom
observations, interviews of students and teacla@idteacher journals documenting
planning time. In the discussion section the authdicated that the co-teaching teams
emphasized the significance of “role definition'daiarity to avoid confusion. The
author also observed that most of the special édisgcadopted the supportive role and

were not active contributors in either planningrplementing the lesson.

The finding of the Tent’s (1998) study indicatgsasitive chemistry between a
general education teacher and a special educai@mhéer, but there was a clear divide
between their roles. The general education teacleationed in these studies was the
content expert. The special education teacher ¢aok of curriculum adaptations and
modifications and classroom organization. Her notduded developing modified study
guides and fill-in-the blank sheets. She also cbddkr supplies and graded students on
bringing appropriate materials to class. The spedacation teacher believed that she

brought skills different from the regular educatteacher and that part of her mission
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was to make information more accessible to allextiglin the class and advocate for
students with disabilities. Despite of having cleaefined roles, the special education
teacher always had concerns about her role andifeltvas not using her specialized
training optimally in this relationship. She sdiddo not feel I'm wasting time, but
sometimes | do not feel I'm earning my money whegytare doing a basic lecture” (p.

506).

Similarly, in the findings of four co-teaching castedies Mastropieri et al. (2005)
pointed out that role division and interchangeapiif co-teachers varied across teams
and content areas. In most cases the general emlutedichers were the content experts
and the special education teachers played a suiypoote. Two teams co-teaching
science in the upper elementary and middle schwasoutstanding working
relationships and took ownership of all studentthenclass. Co-teachers in the
elementary school frequently exchanged roles. @mother hand, social studies co-
teachers in the middle school had more pronouncesiah of roles and followed a lead
and support model. Rarely the special educatiochzaook the lead role and provided
instruction to the large group. The authors think of the reasons for this was a distinct
teaching style, which created conflict in theirlabbration. The chemistry and world
history co-teachers in the high school settingartyeollowed the model in which the
regular education teachers took the lead role a@dpecial education teachers adopted
the supportive role. The authors highlight thedaling reasons for such division of roles:

academic content, high-stake testing, and co-teadmpatibility.

Welch (2000) conducted a descriptive analysis afntéeaching in two

classrooms at the elementary school level and folgickeachers in the study preferred
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the lead-support model of team teaching, whergémeral education teachers took the
role of content knowledge expert and the speciatation teachers provided either
technical or remedial support. The author was leztras to why the teachers selected
the lead-support model for large group instructioboth schools. According to the
author, it could be “the result of general educat®achers’ predisposition of planning
for and teaching to an entire class” and “maintaities traditional professional roles” (p.

373).

In contrast, Morocco and Aguilar (2002) focusedrderdisciplinary co-teaching
relationships at the middle school level insteatheftraditional co-teaching partnership
between a special and a general education tealdhey.found that special education
teachers were engaged in all and the same instnattioles as were the content teachers,
but they contributed differently on seven pre-deieed roles: set up, motivate, instruct,
monitor, manage, assist, and confer. The samplnéostudy included 11 teachers with
limited teaching experience at sixth, seventh, eigith grade levels. There were four
interdisciplinary teams. The authors implementedftlowing methods to collect data
for the study: observations and interviews. Spesglaicators in Teamsland 3 engaged
less in providing feedback and monitoring while sipecial education teacher in Team 2
was actively involved in providing feedback and mring students. Overall, special
education teachers provided less substantive cokienvledge than did their content-
area colleagues and they were more involved inigmoy individualized instruction. One
first-year language arts teacher was not comfagtatbl co-teaching situation and left the

school after her first year. The authors suggettedollowing essentials for successful
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co-teaching partnerships: “collaborative schoalatires, equal status rules for teachers,

a commitment to all students learning, and strargent knowledge” (p. 342).

In an ethnographic study, Naraian (2010) highlidhtee teaching experiences of
a dually-certified special education teacher caitéey with a general education teacher
in first grade. Even after working as the lead beador several months when her general
education co-teacher went on a maternity leavehalleo take a “back seat” supportive
role when the other teacher returned. Howevertgimporally change in the roles
provided an opportunity for the special educatearcher to prove her ability to take the

lead role and she felt empowered in the process.

Several studies in the meta-analysis of co-teacstugdies conducted by Scruggs
et al. (2007) indicated that “turf’ could be a patal factor in determining the
subordinate role of special education teachersarco-teaching partnership. In most of
the articles, special education teachers saidfgielke an intruder and found it difficult
to fit into the general education teacher’s clagsroln some articles, regular education
teachers considered themselves the content sg¢diativalued the skills that special
education teachers brought to the classroom. Ttkest highlighted the following
contributions of special educators in the co-teaglpartnership in inclusive settings:
supporting the traditional role of general educateachers, modifying the curriculum,
providing temporary assistance to students, mauiind modeling behaviors to
students, checking for resources, developing aassiayouts, collecting assignments,

and occasionally taking the lead role in providsudpstantive instruction.
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Likewise, Rice and Zigmond (2000) identified théddwing roles of special
education teachers in co-taught classrooms in theetl States and in Australia. These
roles were: (a) performing clerical duties—takingpadance, receiving and giving out
passes, record-keeping on homework assignmentasgbojming a helper role—
identifying students who were struggling with tlencept and redirecting students who
were off task, (c) monitoring students in compuiédas or students taking tests in a
separate room, and (d) researching resource ampdesugntal materials for regular
education teachers in the content areas. One $pécieation teacher assumed her role
was to model appropriate behavior in the classpeacial needs students. She said, “The
first year | was a model for the students. Oftéfthie subject teacher] is lecturing, |
would do the notes on the overhead projector toahoote-taking” (p, 195). The authors
highlight that special education teachers in Pelwasya were rarely observed as active
contributors in a co-teaching partnership thanrtbeileagues in Queensland, Australia.
Although two teachers considered their co-teachogel as “an enmeshing of our

abilities,” the authors considered “they were dieaot equal partners” (p. 195).

Weiss and Lloyd (2003) conducted a grounded thquoajitative research study
to identify the roles and mediating factors thdiuience special educators at the
secondary level in co-taught classrooms. The figsliof the study highlight the
following roles that special education teacherspaelh, which to a large extent were
influenced by their perception of co-teaching: ‘gapviding support to students, (b)
teaching the same content in separate classrodneahing a separate part of the
content in the same classroom, and/or (d) teacsrgteam” (p. 32). The authors also

highlight that for co-teaching to be successfupextation guidelines must be developed
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at the administrative level as well as at the e¢tam® level in addition to clear school

district policy about co-teaching.

Voicing the experiences and struggles of co-teacaethe secondary school
level, Keefe and Moore (2004) highlight that evieaugh most teachers struggled with
their roles within the context of the co-teachiragtpership, the struggle varied from
team to team. Several special education teachiethdéee was no clear understanding or
conversation between the teachers about who shloulchat. One special education
teacher said, “But there was never any discussiontavhat my role or their role would
be.” A general educator said, “...it'’s just here, yeworking with so-and-so, and they
do not have a clue what their job is, either pagglly” (p. 83). The authors pointed out
that most special education teachers agreed tarndilpdual students and design
modifications. General education teachers tookdhe role and shouldered
responsibility for the curriculum, planning, anddting to the large group. Some special
education teachers felt their regular educatioteagues treated them like an educational
assistant; one special educator said, “...it canshaslting as, ‘I need some coffee” (p.

83).

It's clear that one important reason for the supperole of special education
teachers in co-teaching settings is lack of cortentvledge. Many special educators do
not feel comfortable either taking the lead rol@ctively engaging in teaching activities
in the classroom. However, in the Narian’s (2010¥yg the special education teacher did
take a lead role and provided substantive insadti the absence of the regular
education teacher. She could take the lead rolausecof her strong content knowledge;

even so, she was not supported by the regular 8dndaacher, who considered herself
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the content expert. A teacher must know and unaiedsihe content before she teaches;
with the blurring of boundaries, special educateachers who are engaged in providing

instruction need to have content knowledge faniijiar

Content Knowledge

Another essential for effective co-teaching is eabknowledge. This essential is
contested in the field. Some researchers belieatesthecial education teachers in
collaborative and co-taught classes bring knowlezfgeedagogies and that general
education teachers are content knowledge expdreselresearchers believe there is no
need to duplicate expertise, that collaborationtmaeffective because harmony exists
between professionals (Mckenzie, 2009). Otherebeland have established that content
familiarity allows special education teachers ketéhe lead role in co-teaching

partnerships (Mastropieri et al., 2005; Keefe & Mn®004).

The importance of content knowledge emerged aobtiee themes under “roles
of the teachers” in Keefe and Moore’s (2004) stuidye authors highlight that “overall
these teachers struggled with their roles withendbntent of co-teaching...there was
great variability across the teams” (p. 83) andagomfactor for the limited role of the
special education teachers was their lack of faniiyi with the core content. Because
content knowledge is more challenging in high sthioan in elementary school, the
authors believe that limits the role of special@tars in high school co-teaching
settings. One general education teacher said, “..mm@ae of hindrance than a help in the
room because it was another person who didn’t khnemmaterials” (p. 84). A special

education teacher said, “You have to know the culum. You have to know the subject
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area. Because if you don’t they don’t trust youj gan’'t help them as much, it just
doesn’t work out” (p. 84). The author pointed oattbspecial and general teachers
suggested that special educators must be famiitarthhe content knowledge in order to

be more comfortable teaching core content areas.

Likewise, knowledge of content materials emerged significant contributor to
co-teaching success in Mastropieri and her colleagi2005) study. The authors found
that with simpler and more familiar content, sushraan ecosystem class, the special
education teachers were actively engaged and shigstoom responsibilities. With
subjects such chemistry or world history, wherey thad less expertise, special education
teachers were more likely to adopt supportive tolée general notion that special
education teachers bring knowledge of pedagogiéshat general education teachers
bring knowledge of content in the co-teaching penthip did not hold true in this study.
The authors believe it was content knowledge te&grdhined who would take the lead

role or whether to split the instructional role atiy

Similar results were observed in the meta-analylst®-teaching conducted by
Scruggs et al. (2007), who determined that mostiapeducation teachers took the
subordinate role in the instructional partnersBipveral studies pointed out that special
educators in the co-teaching partnership assunbagdkseat role and carried out duties
other than found in the lead role. Some of theistuohdicated that special educators
adopting the supportive role is more common abigh school level than in elementary
schools. Others believe it was a common observatiatl grade levels. They believe
content knowledge could be significantly associatétl the subordinate role of the

special education teachers.
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Weiss and Lloyd (2003) explained that content kmalgke was one of the
essentials that influence the role of special estwsaThe authors studied six special
education teachers in middle school and high scAdw sources for data collection
were: observations, interviews, and documents.sfindy found that special education
teachers adopted four different roles in co-tawtgses, though some of the models they
implemented did not reflect co-teaching. Thesesratere: “a.) providing support to
students, b.) teaching the same content, c.) tegt¢he same content in a separate class,
and d.) teaching as a team.” The authors furthdicated that the special educators at the

high school adopted a supportive role becausessff@niliarity with content.

One of the six themes that emerged from Rice agth@nd’s (2001) study was
that “special education teachers must often prbeeselves capable of making a unique
and substantive contribution,” indicating the rofecontent knowledge in the co-teaching
partnership. Even though special education teashers known to have patience and
devotion to students with disabilities, they did have equal status in the co-teaching
partnership. Special education teachers must aahstrove that they can teach and
share equal responsibilities at the secondary $¢eeel. One special educator,
acknowledging the importance of content knowledgéd, “It is difficult to teach what

you are not trained to teach” (p.195).

Morocco et al. (2002) found that even though bathtent and special education
teachers were actively involved in providing instran, the role of special education
teachers varied across the teams and core coméa®t & he authors provided a
description of the role of special education teeglhethree different teams that included

at least one content teacher and at least onea$pelcication teacher. All the teachers,
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whether general or special education, had no ninane five years of teaching experience.
In one such team, the authors pointed out the ¢chgmgles of one special education
teacher at the eighth-grade level who was pairél three content area teachers. She and
her math and geography partners took equal redmbiiss in the classroom. Her role
changed in partnership with the language arts tragthere she adopted more of a
support role. However, the authors quoted somedreakserved two math activities
conducted by the special education teacher: “lngtm was confusing and not always

mathematically competent,” thus raising the quastibcontent knowledge expertise.

There is a scant literature on content knowledgkthe contributions of special
education teachers in terms of example, addressioigss activities or teaching
pedagogies either as a lead teacher or in a supgenvithin the context of a particular
content area. Most studies talk extensively abweiirnportance of the special education
teacher’s content knowledge in collaborating wigmegral educators, deciding roles and
responsibilities, and developing professional caibgay. Morocco et al. (2002),
highlighting the results of a third research quastprovided an example of the
contribution made by a special education teacharsaience lesson about plate tectonic
and movement and the formation of Earth’s cruse 3jecial education teacher chimed
in when she sensed confusion among the studergsprdliided a metaphor about a
surfboard and said, “The lithosphere moving thetioents is like the ocean moving a
surfboard.” (p. 341)With the active contributiontbé special education teacher, the
lesson became a “duo-lecture” where the generalagun teacher explained the concept

and the special education teacher provided exanap@ésnswered questions.
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In addition to lack of content knowledge, therelddae another explanation for
the “back seat” role of special educators. Perlitapsa lack of knowledge of subject-
specific pedagogies and multiple ways to presdotnmation to a diverse student
population—pedagogical content knowledge (PCK)—fitat’ents special education

teachers from taking an active role in co-teaclmadnership.

Pedagogical Content Knowledge

Tracing the history of content and pedagogy in anad, Shulman (1986) says
that there always has been a “sharp distinctioteen the two, that a professional
possess an expertise in either content or pedagagkis not accountable for the other.
He believes that this distinction is newly constedl; that a century ago the “Defining
characteristics of pedagogical accomplishment wasviedge of content” (p. 7).
Shulman and his colleagues (1986) introduced time peedagogical content knowledge
(PCK) while conceptualizing the significance of firefessional knowledge base needed
for effective teaching. Shuman used this phraséevgiving the presidential address to
the American Education Research Association. Héaengd that PCK is teachers’
understanding of how students comprehend the spsaibject matter. PCK is concerned
with the ways of representing and formulating sabieatter that make it comprehensible

to others. Shulman defined PCK as:

...the most useful forms of representation of thoeas, the most powerful
analogies, illustrations, examples, explanationd,gemonstrations—in a word,
the ways of representing and formulating the sultjet makes it comprehensible
to others. Since there are no single most powésfuis of representation, the

teacher must have at hand a veritable armamentardfiahternative forms of
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representation, some of which derive from reseattoéreas others originate in
the wisdom of practice (p. 9).

PCK includes a wide array of teaching strategiaegiray from examples to analogies to
demonstrations, which a teacher acquires as a i&dhle teaching experience and from
research. Further expanding on Shulman’s definifidagnusson, Krajcik, and Borko

(1999) defined PCK:

Pedagogical content knowledge is a teacher’s utatet®g of how to help
students understand specific subject matter. ludes knowledge of how
particular subject matter topic, problem, and issten be organized, represented,
and adapted to the diverse interest and abilifiésaoners, and then presented for
instruction...the defining feature of pedagogicalteom knowledge is its
conceptualization as the results of a transformaticknowledge from other
domain (p. 96).

Knowledge of content and of the needs and strgggfistudents are two other essentials
of PCK that help a teacher choose an appropriedtegly for teaching a specific concept

within a particular core content area.

Differentiating between pedagogical content knowgkednd that of a content

specialist such as a scientist, Cochran, King,2eduiter (1991) defined PCK:

Teachers differ from biologists, historians, wrsteor educational researchers, not
necessarily in the quality or quantity of their gdb matter knowledge, but in

how that knowledge is organized and used. For elgrfgr experienced science
teachers, knowledge of science is structured fraéeaehing perspective and is
used as a basis for helping students to undersiaexific concepts. A scientist’s

knowledge, on the other hand, is structured framsaarch perspective and is
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used as a basis for the construction of new knaydex the field (p. 5).

The authors of this definition highlighe basic difference between the
pedagogical content knowledge of a teacher andeatst. Even though both are content
knowledge experts to one degree or another, ag¢eaal transform that information in a
way that is accessible by the students. A sciewtstld use that knowledge to construct

new information in the field.

Shulman and colleagues’ (1986) ideas about PCKuoeghtvidespread interest
and much has been written since then. Articlegareh reports, and book chapters have
focused on PCK in variety of subject area such athnscience, higher education, and
music. Ball and her colleagues (2008) conductaaheey of the literature and were
surprise to find that almost one fourth of thedeelas were about science. Math was the

next most discussed content area.

Models of Pedagogical Content Knowledge

There is no global PCK model; researchers haveaeg it differently in terms
of components in the field. Shulman (1987) explditveo dimensions of PCK:
knowledge of student misconceptions and errorskaonavledge of representation of
subject matter. Based on Shulman’s two-componewtetnaf PCK, several
conceptualizations exist in the literature. Formegde, Grossman’s model of PCK (1990)
included knowledge of representations and strasegtedent learning and conceptions,
curriculum available for teaching, and purposegdaching a particular subject. Building
on Grossman’s model, Magnussson, Krajcik, and B¢1R®89) conceptualized PCK for
science teaching as consisting of five categohrethis model, components included

orientation toward science teaching, knowledge aibboence curriculum, knowledge
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about students’ understandings of specific sci¢opes, knowledge about assessment in
science, and knowledge about instructional stragefgir teaching science. Ball and her
colleagues (2008) further expanded on Shulman’setnafd®CK and included

knowledge of content and students, knowledge oferdrand teaching, and knowledge
of curriculum. Most of these models exist in reg@ducation and focus on a specific
content knowledge in areas such as math, scienémghish. The development of them
did not necessarily consider either students wighldlities or special education teachers.
In this study, | used Ball’'s PCK model to comprethéime role of the special education
teacher’s pedagogical content knowledge in co-tegdhiology in a high school setting.

In this section, | have explained Shulman’s modibived by Ball's model of PCK.

Shulman’s Model.

Shulman’s model of teachers’ knowledge has thréegoaies: (a) subject matter
knowledge, which is further divided into syntadtimowledge and substantive
knowledge; (b) pedagogical content knowledge, wisdirther divided into knowledge
of comprehensible representation and knowledgearhkrs’ difficulties; and (c)
curricular knowledge, which is divided into latecairriculum knowledge and vertical

curriculum knowledge.

Subject matter knowledge.

Teachers’ content knowledge is the knowledge ehrguossesses of the content
of a subject. It refers to factual information, angzing principles, and central concepts.
Shulman (1986) explains that knowledge of contboukl not only contain factual

information; it must also embody the ground ruled arganizing principles of the
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content. Thus, a teacher must know the ‘why’ armivhof a concept in addition to

‘what.” In addition to clearly defining and analggi these concepts, an expert in the
content area is able to explain the underlying eatians and relationships among these
concepts. Shulman divided content knowledge intofdflowing three categories:
substantive structures, syntactic structures, eachier beliefs. Substantive structures are
different modes in which the explanation of basingepts and principles of the
discipline are coordinated to incorporate its fabtestly, teachers acquire knowledge
about the substantive structures of their disogpimundergraduate and graduate course
work during which they get acquainted with varidlisories and principles related to that
specific content area. Syntactic structures prosidecans for establishing the reliability
and validity of the information in the disciplinkcademic subjects do not survive only
on concepts and organizing frameworks; new knowdaddprought constantly into the
field and members use the means provided by synstatictures to guide further

inquiry. Teacher beliefs are the ways teachersgpezdhe nature of the subject matter in
relation to how they learn and how they will fatzte this information to their students.
Teacher beliefs also embrace the experiences tealchee in content and methods

courses.

Pedagogical content knowledge.

Shulman explained pedagogical content knowleddaaw/ledge of learner’s
difficulty and knowledge of comprehensive repreagah. Knowledge of leaner’s
difficulty includes students’ understanding, expades, conceptions, and misconceptions
related to a particular topic. In order to devehgpv schemas or construct new

information, teachers must have knowledge of sttsleomprehension level as well as
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their misconceptions about a topic. Teachers cprddide meaningful situations in
learning to modify and construct new schemas arimftion. Knowledge of
comprehensive representation embodies differenswépresenting a concept to
students in order to satisfy their diverse needeather could use analogies,
illustrations, examples, explanations, and dematietrs to project information in such a
way that it is easily comprehended. Pedagogicaerdrknowledge is a set of special
attributes that help a teacher transfer contenivieaige using different teaching
modalities to make it comprehensible. Pedagogizalent knowledge is a special
combination of content and pedagogy that is unigaehstructed by teachers; thus it is
the "special" form of an educator’s professionadwing and understanding. Pedagogical
content knowledge also is knownasaft knowledgd€Berry, Loughran, & van Driel,

2008).

Curricular knowledge.

Curricular knowledge includes the full range ofgmam design required to teach
a particular subject as well as the instructionatermal available in those programs in
accordance with age and grade levels. This embadigbing from motivational
activities to course projects to learning actigted a topic in a specific subject within the
broader framework of standards and purpose of teg¢hat subject. Shulman classifies
this into two groups: lateral curriculum knowledg®d vertical curriculum knowledge.
Lateral curriculum knowledge informs a teacher wdtatlents have learned in previous
grade levels and in other subjects. This helpgaehir to understand the comprehension
level of students in relation to that specific ®dbjand to decide on strategies for

imparting new knowledge. Vertical curriculum knoddge, on the other hand, includes
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the familiarity of topics and issues that studemtsild be learning in future classes (Ball

et al., 2008).

Ball and her colleagues (2008) further expanded8nis components of teacher

knowledge base and created a modified model of PCK.

Ball's Model.

Ball and her colleagues (2008) investigated thareatf professional subject
matter knowledge by analyzing mathematic classrteanhing and the content
knowledge needed to teach math. In addition to ldpugy the measures of teacher
content knowledge, Ball expanded Shuman’s PCK maxeéladded two categories under
Shuman’s content knowledge category. Ball's PCK eh@dntains three components:
knowledge of content and students, knowledge oferdrand teaching, and knowledge

of curriculum.

Knowledge of content and students.

Ball defined knowledge of content and studentskaswWledge that combines
knowing about students and knowing about mathesftantent].” Knowledge of
content and students includes the needs, strugglasation, and interests of diverse
groups and specific mathematical understandingréeaignizes and identifies topics in
any given concept that are either hard to compmloerconfusing. Ball provided the
following indicators or components that constitkm®wledge of content and students:
“(a) when choosing an example teachers need taogbtbat students will find interesting
and motivating, (b) when assigning a task, teacheesl to anticipate what students will

like to do with it and whether they will find it sg or hard, and (c) teachers must also
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able to hear and interpret students’ emerging acomplete thinking as expressed in the
ways that pupils use language” (p. 401). Ball pdedi examples to explain this
component. In one, she talked about a subtractiolbigm, 307 minus 168, and explained
that a teacher who could identify and anticipatertiost likely student errors exhibits

knowledge of content and students.

Knowledge of content and teaching.

Ball defined knowledge of content and teachinglamiving about teaching and
knowing of mathematics [content].” Knowledge of temt and teaching embodies
understanding student comprehension levels, segqigeadopic accordingly, and
identifying and implementing multiple ways to regpeat the concept (such as providing
examples, conducting activities, or narrating eigeres). Ball included the following
elements in this category: “(a) teacher sequende&pkar content for instruction, (b) they
[teachers] choose examples to start with and wikamples to use to take students
deeper into the content, and (c) teachers evathatmstructional advantage and
disadvantage of representations used to teachc#ispgea and identify what different
methods and procedure afford instructionally” (91} Explaining this component, Ball
emphasizes that teachers must make instructioeaides regarding “when” and “how”
to involve students in the lesson, where duringdiseussion they should pause and
check for understanding or ask students probingtgueto ensure comprehension and
engage them in critical thinking about the cont&ail explained a teacher must
understand the rationale for implementing differginitegies to teach a specific concept
and how to effectively use them. The authors empbdghat teachers must understand

how one teaching strategy is different from anotred cautioned about limiting the
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conceptual information to procedural aspects “mleoto make the mathematical issues

salient and usable by students” (p. 402).

Knowledge of curriculum.

The authors mention that they have provisionalacet Shuman’s third category,
curriculum, within the PCK model, but they were tisare whether this may be a part of
our category of knowledge of content and teachingtwether it may run across the
several categories or be a category in its owrt’righ 403). Assuming that the authors
adopted Shulman’s definition and components fomkadge of curriculum in their
model, | adopted Shulman’s definitions and two comgnts of knowledge of curriculum

in this study. This is Shulman’s definition of detlum knowledge:

Represented by the full range of programs desidpretthe teaching of particular
subjects and topics at a given level, the variéipgtructional materials available
in relation to those programs, and the set of ataristics that serve as both the
indications and contraindications for the use afipalar curriculum or program
materials in particular circumstances (p. 391).

Curriculum knowledge constitutes knovgeaf resources, teaching strategies,
and instructional materials that a teacher couédwisile teaching a specific concept
within the context of a particular core contentaarehis knowledge also includes
understanding the pros and cons of those instnattimaterials and teaching pedagogies.
As explained earlier, Shulman divided curriculunowtedge into two components:
lateral curriculum knowledge and vertical currianlknowledge. Lateral curriculum
knowledgeincludes information and knowledge that studerdasnién other classes or

core content areas such as science, English, @ stedies. Vertical curriculum
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knowledge includes information or knowledge in saioetent areas, which student

either bring with them from the previous classewould be learning in future classes.

Summary

Co-teaching is defined as an instrunetioelationship between two teachers in
inclusive settings influenced by essential elemsath as communication, planning
time, role identity, and content knowledge. A fstwdies highlight the contributions of
the special education teachers as equal in coitench few studies provide a detailed
description of those contributions in co-teachingtent-focused contexts. Nothing in the
literature situates these contributions within fitaenework of pedagogical content
knowledge and explains how this knowledge helpspezial educator to identify and
resolve an error committed by a student or to gate where and why in the lesson
students might struggle. Additionally, it does poavide fine-grained analysis of these

contributions within a specific content area suslsacial studies or science.
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CHAPTER 3
Methods

This chapter describes the research design, whahdes a blueprint, a logical
plan, or a roadmap of the study in seeking andigioy answers to at least four major
guestions: what research questions are under sitgit,data are considered relevant,
what data sources are tapped into, and how theadatanalyzed (Yin, 2009). Moreover,
a research design helps a researcher to avoidpeted slippage and continue to be on
track as moving along in the research process.

This is a case study identifying the contributiohs special education teacher in
a high performing co-teaching team. This study abgalores the contributions of a
special education teacher co-teaching scienceedtitfin school level and the role of
pedagogical content knowledge (PCK) in those cbutions. Qualitative research is
considered a social inquiry process used to uraleilst problem or an issue in its natural
settings. Creswell (2007) defines qualitative regeas an inquiry process that “begins
with assumptions, a worldview, the possible usa thfeoretical lens, and the study of
research problems inquiring into the meaning irdiigis or groups ascribe to a social or
human problem” (p. 37). According to this definitiaqualitative research focuses on the
richness and complexity of an issue or a problethiwia social construct and often
results in multilayered descriptions involving eifént perspectives.

Characteristics of Qualitative Research

A comprehensive definition of qualitative reseabgtDenzin and Lincoln (2005)

highlights some of the characteristics and emgitmals used in conducting this

research:
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Qualitative research is a situated activity thatles the observer in the world. It
consists of a set of interpretive, material pragithat make the world visible.
These practices transform the world. They turnitbdd into a series of
representations, including field notes, intervieam)versations, photographs,
recording, and memos to the self. At this levehldative research involves an
interpretive, naturalistic approach to the worldisSTmeans that qualitative
researchers study in their natural settings, att@mgpo make sense of, or

interpret, phenomena in terms of the meaning pdmahg to them. (p. 3).

Qualitative research is an inquiry process, whicbanducted in a natural setting
to understand the phenomenon by making sense aifthrenation collected through
multiple resources such field notes, interviews;uonent and memos.

Creswell (2007) further explains the following cheteristics of qualitative
research as a social inquiry process: (a) natetehgs—in qualitative research, a
researcher collects data in their natural settamgbattempts to make sense of or interpret
phenomena in terms of the meanings people britigetm, what Patton (2002) calls an
"empathic neutrality” (p. 55); (b) researcher ag ikstrument—in qualitative research,
the researcher is the fundamental data collectisiniment who gathers the information,
keeping in mind the dynamics of the setting(s) #redparticipant(s); (c) multiple sources
of data—often, in qualitative research, multiplenig of data such as interviews,
observations, or document analysis are collectguid@ct a holistic picture of an issue or
a problem rather than relying heavily on a singlea data; (Jlinductive data analysis—
typically, a qualitative researcher builds thenrestthe “bottom-up” by maneuvering

through the data and going back and forth betwkenhtemes and the information
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gathered to increasingly yield multiple levels btaaction; (e) participants’ meaning—
in qualitative research, the phenomenon of intasashderstood from the perspectives of
the participants in the study and not from whatréeearcher brings to the research or
what is drawn from the literature; (f) emergentiges—in qualitative research, a
researcher enters the field with an open mind amd map to guide the way through
the process, and not with a tightly prescribedaesedesign as it often evolves during
different phases of the process; (g) theoreticaetypically, qualitative studies center
on a social, political, or historical constructtbé problem under inquiry; (h) interpretive
inquiry—in qualitative research, researchers assiganing to or interpret what they
observe, hear, and infer, which is influenced lseagcher’'s own experiences and prior
understandings; qualitative research, in addigwayides a platform from which readers
can make interpretations, thus projecting multipéavs of an issue or problem under
study; and (i) holistic account—in qualitative raseh, the researcher approaches a
problem or an issue through multiple perspectideselops a multidimensional picture,
throws light on various factors involved in theusition, and crafts a holistic and a
complex account of the problem under study.

Using a qualitative framework and the exploratages study approach, this study
addressed the contributions of the special edugat@lation to knowledge of content
(CK) and pedagogical content knowledge (PCK) iniclgdan attempt to identify his PCK
using Ball's framework. It also explored a way t@mine content knowledge. There
were two related purposes within this study. Thelgexamined the involvement of a
special education teacher in multiple aspects @kaching at the secondary education

level. Two research questions drove this inquirytacontributions did the special
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education teacher make in co-teaching biology? ldamwwe apply Ball's conceptions of
PCK to the special educator in co-teaching?
Case study Methodology

A case study approach was identified as the ap@tepmethodology. Stake
(1995) defines case study as “the study of thequéarity and complexity of a single
case, coming to understand its activity within impot circumstances” (p. xi) It can be
concluded from the definition that case studiesclfy examine the interplay of all
and/or different factors in order to provide as ptete and comprehensive an
understanding of an event or situation as possithies. type of comprehensive
understanding is arrived at through a process krtlweck description.” The term,
coined by Geertz (1973), means to provide a caefdlextensive description of time,
place, context, and or culture so that readerslaleeto understand the intricacy of the
settings and participants and make judgments aheuwdpplicability of the research
findings (Mertens, 2009).

The case study method provides an opportunityhferésearcher to answer
“how” and “why” questions about a contemporarydetvents, where the investigator
has little control. A case is defined as a “unianflysis” that includes a detailed
contextual analysis of an individual, an eventa @henomenon within certain parameters
that help in defining the research (Yin, 2009).tRarmore, Merriam (1998) explained
that a case is a bounded phenomenon and defiagsan intensive, holistic description
and analysis of a single instance, phenomenomaalunit” (p. 21) A case study
occurs concurrently with a chosen phenomenon addsgned to bring out the details

from the viewpoint of the participants by using tiplé data sources such as interviews,
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artifacts, observations, and/or documents. Cres\®607) highlighted that the purpose of
analysis of different data sources in case stutly conduct either a “holistic analysis of
the entire case or an embedded analysis of a gpasfect of the case” (p. 75) and
indicated that in case study the research plarves@nd emerges as a researcher enters
the field and initiates the data collection. Howevee focus remains on a problem or an
issue under study. Typically, case research stedigd embraces five significant
components: research question(s); boundaries af@ar its proposition; its unit(s) of
analysis; multiple data sources; and a stratedfierse for data analysis and interpretation
(Yin, 2009).

The rationale behind selecting the method for shusly was that this helped to
explore in-depth information about what a speaiklcation teacher brings to co-teaching
in science, especially biology, by closely tracihg contribution made by him situated in
the instructional partnership. The case study negirovided me an opportunity to look
at the connection between content knowledge anddhgibutions of a special education
teacher co-teaching in a natural setting withimartaled context.

Case studies are generally grouped into two categda) the single or multiple
case study and (b) the intrinsic or instrumentakcstudy. The intrinsic case study
approach focuses on a unique phenomenon. The chseanust be able to define the
uniqueness of this phenomenon that distinguishfesnt all others; this may be based on
a collection of features or the sequence of evaiis.instrumental case stugydone to
provide a general understanding of a phenomenag asparticular case. Studying an
unusual case may help illustrate subtle matterdaseed in a typical case. Although

much case study research focuses on a singleaféese chosen because of its unique
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characteristics, the multiple-case studies dedigwsa the researcher to explore the
phenomenon under study through the use of multipées (Stake, 1995).

This is a single case study of a special educaitbirwa co-teaching team. The
co-teaching team comprised a special educatioméeand a general education teacher
in a content area—science. The boundaries of #s8 were set in terms of selection
criteria, time, and processes. This study useihdteumental case study approach to
illustrate the co-teaching contributions of a spkeeducator paired with a general
education teacher in an inclusive setting at tigé Isichool level. This approach was
instrumental in understanding the contributionthefspecial educator in day-to-day co-
teaching and the rationale of those contributidie results of this study could be used
as a basis to conduct future research to underst@ncb-teaching phenomenon from
different perspectives within in the similar cortted framework.

Interpretive Framework

An interpretive framework was used as the theaakstance in terms of the
study’s methodology. Interpretive research assuheseality is socially constructed
and the researcher becomes the vehicle by whislrehlity is revealed (Walsham,
1995a). In an interpretive study the researchetseem@eaning or interpret what they see,
hear, and understand, thus providing a deep insightthe complex world of lived
experience from the point of view of those who iwgSchwandt, 1994, p. 118). This
approach is consistent with the construction ofstheal world characterized by
interaction between the researcher and the paatitsgMingers, 2001). Interpretations of
results in an interpretive approach are typicailjuenced by the researcher’s own

experiences, history, context, and orientationsei@finterpretive studies provide a
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platform readers can use to make their own intésioss about the results within the
context (Creswell, 2007).

This study uses an interpretive framework to désctine experiences of a special
education teacher co-teaching in a content aregjfsgally science, with a general
education teacher at the high school level. Thergas/e insight emerged from
experiences and contributions of a special edutatiacher and provided a window into
the interactions between that teacher and the gkeeducation teacher as they planed,
instructed, and assessed together. The reseatitimargh the shared experiences of a
special education teacher, will try to understdresé contributions in relation to CK and
PCK of special education teachers in co-teaching.

Participant Selection

Given that the purpose of the research was toifgeghe contributions of a
special education teacher in relation to conteointadge (CK) and pedagogical content
knowledge (PCK)—Ilooking at PCK using Ball's modelttfze secondary education
level in the teaching of science, a purposeful dangpnethod was used to identify a
single high performing co-teaching team consistihg general and a special education
teacher at the high school level. Patton expldias purposeful sampling is based on “the
assumption that the investigator wants to discawederstand, and gain insight and
therefore must select a sample from which the maste learned” (p. 169). As a
researcher, | wanted to identify and understanattiméributions of a special education
teacher in a high-performing co-teaching team asahher or her rationale for making
those decisions. In addition to purposeful samplihg study implemented a criterion-

based sampling model to identify and select a ackHmg team consisting of a special
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education teacher and a general education teachterion-based sampling method is
explained as a method that involves selecting dasdsneet some predetermined
criterion of importance (Patton, 2002). This samgimethod helped the researcher
predetermine what constitutes a high performingeazhing team. The high performing
co-teaching team was the unit of study in thisaege project.
Selection Criteria

Selecting a case or a unit of the study is desdrilyeStake (1995) as one of the
most critical steps in conducting a case study.(2009) suggests two criteria in
selecting a case: (a) choose a case that bestnbes the issue at hand, and (b) consider
the access factors involved with the particulaeagsosen. This study incorporated Yin's
first criterion, choose a case that best illumisdhke issue at hand, and used the
following selection criteria in identifying a higherforming co-teaching team: (a) co-
teaching team—the team comprised experienced s$@@ciageneral education teachers,
(b) content area dyads—co-teachers were teachiagane content area such as math or
science, (c) student achievement—co-teacherstiteti growth in student learning in
children with and without disabilities over a petiof one academic year, (d) single
certification—both special and general educati@chers did not poses a dual teaching
certification license, (e) principal’s nomination-ea-teaching team was considered an
effective or model team by the principal, and @hgral education curriculum—both
teachers were involved in all or different asp@tteeaching and ensured that instruction

was carried out in the general education curricuuth both teachers present.
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Selection Process

A two-tiered strategy was used in order to identiy co-teaching teams in this
study. The first tier of the process was an initi@ntification of a team through a referral
by university faculty who were familiar with aresh schools in which co-teaching
occurred. Faculty nominated four or five co-teaghteams in four different high schools,
both urban and suburban. Before contacting thdtfafar nominations, | completed all
Instructional Review Board (IRB) Requirements. Bessathe study did not focus on
collecting student data in the schools, it was etechfrom the comprehensive review
process and was approved. The second tier of thetiss process was to seek a
principal’s nomination of a co-teaching team frdme suggested schools.

The selection process included the following thpeedetermined phases. Phase
one —solicit the nomination from the principal ahén contact and inform both teachers
the purpose of the study and the expectations.elhaas—ask to do an informal
observation of interested teachers and decide wh#ik setting was appropriate for the
study. If the setting was not appropriate, condactther principal and continue the
process until a team was selected. Phase three—wited¢eachers who agreed to
participate and explain the study and the expexctatin detail.

On meeting with the first principal early in Decesnl2011, | presented the details
of the study and the selection criteria. The ppatrecommended a co-teaching team in
that school that met the selection criteria. Affetting the recommendation, | emailed
the special education teacher on December 10 abpuesearch project and asked him
whether he and his regular education co-teacheldAmiinterested in participating in

my dissertation research project. | received algpasitive response indicating their
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interest in the study and suggesting a few meetpigns. Even though the principal
acted as a “gatekeeper” (Glesne, 2006) in gaintiegss to the co-teaching team, the
decision to participate in the study entirely degehupon the team’s interest in the
study. After several emails back and forth, | maghwoth teachers, general and special
education, and informed them about the purposeyodtody and expectations for
interviews and observations. Additionally, | gotithapproval to conduct an informal
observation in order to help determine whethersttting met the criteria for the study.
In December 2011, after conducting an informalsriasm observation and interacting
with both teachers, | decided to conduct my studghat first high school. Once the
school was selected and both teachers agreedtioipate, | worked on the schedule of
visits with input from both teachers. | shared ggkedule with the principal and
maintained contact with the principal via emailbotinghout data collection.

| then embarked upon rapport-building strategiemynstudy. First, | began to
develop trust by ensuring teachers that informgpia@vided would be used only for
research purposes and would be confidential. Sed¢@uhducted interviews in a
comfortable environment where teachers would felelked and willing to talk on
different aspects. Third, | fostered reciprocityleifing both teachers know that their
information would not only help me in completing megearch, but that it would also
allow me to make suggestions to improve instrucitioteacher preparation programs.
Marshall and Rossman (2006) pointed out the siganiite of reciprocity relationships,
allowing the researcher to collect valuable infatiora They believe it is essential for the
researcher to understand that “When people adjastpriorities and routine to help the

researcher, or even just tolerate the researchex&ence, they are giving of themselves.
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The researcher is indebted and should be sensatitves” (p. 81). Last, | was appropriate
in speech and behavior by monitoring my behaviahsat both teachers became
accustomed to my presence while planning and tegchlesson (Glesne, 2006).
Description of the research site—Green Valley Higischool

Green Valley High School is located in a suburla tdrge metropolitan city in
the Midwest with a population of 70,718 (U.S. CenBureau, 2010). This suburb
appeared in th®oney Magazing100 Best Places Live” in the nation and was
recognized for the second consecutive year on Barben’s “Best Schools for your
Housing Bucks” list (School’'s Annual Report, 20101 Green Valley High School is a
part of the BigWay school district, which has twgtschools, two middle schools, six
elementary schools, and one special education g@ooiperative. It serves
approximately 7, 000 resident and non-residentesttsd Green Valley High School is a
four year public secondary school with approximafe300 students enrolled in grades 9-
12. In the school, 11% of students participatdeftee lunch program. The student
population is 83% white; 7% Asian; 6% African Angam; 2% Hispanic; and 1% other
(school website). This school is a large rectangwa-story brick building with back
and front yards, spacious classrooms, wide hallwaysomy library, a large nature
center, a cafeteria, commodious music rooms, ghdaer. The hallways around the
school displayed photos of achievements in scholastl non-scholastic areas. Most of
the classrooms in Green Valley High School havelmmbk computers for students and
SmartBoards with Internet connection (field notd@s)ere are 86 teachers in this school
and the teacher-pupil ratio is 1:15. This high stl® considered to have strong

community support and an engaged parent-teacheciagen. The high school offers
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extensive curriculum in art; business managememtechnology; English; foreign
languages such as French, German, Latin, and 3pdaisily and consumer education;
applied technology and engineering; mathematicsienphysical education; science;
and social studies. In addition, there are manyaded placement classes in subjects
such as biology, calculus, and United States histreen Valley High School provides
ample opportunities for co-curricular activitiesBlas athletics, music, clubs, drama,
honor groups, and publications. Beginning in th&1202 academic year, Green Valley
High School moved to a four-block Schedule, whe@heblock is 97 minutes. Along
with this, the school’s traditional academic yeaswdivided into four terms—terms one
and two were considered one full academic yeartamas three and four another.
Initially, biology was a yearlong course; now ithalf a year. This study was conducted
in terms three and four, which started in Janu&042 and ended in June, 2012.

Co-teaching was initiated in the Green Valley H&ghool approximately six
years ago. Previously the school had self-contanteesbes with support for students with
disabilities. Although the school still has a fesifscontained classes with modified
curriculum and limited access to regular educatiamiculum for students with severe
cognitive disabilities, most of the students witkadbilities are in inclusive settings. After
shifting to the inclusive model, the school develd@a policy limiting students with
disabilities to no more than one-third of a claspygation.

In co-teaching, Green Valley High School followseth different approaches. In
the first approach, a special education teachéatomiates with two or three regular
education teachers in planning and implementingples. In this model, a special

education teacher is in two or three differents#asduring the same teaching block. In
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the second approach, a special education teacha&p@ates with a regular education
teacher to make sure that the needs of the studéhtslisabilities are met through
various support systems, but is not paired up ll@nmng or implementing lessons. In the
third approach, a special educator and a genevabéidn teacher co-plan and co-teach
and are responsible for all students in the cBBsth teachers are in the class for the full
teaching block and engage in all and/or differeapegts of the teaching-learning process.
The co-teaching team selected for the study usedfproach. The team consists of a
general and special education teacher who co-taeignce, specifically biology.
Description of the Classroom

The biology class selected for the study in thee@réalley high school had 27
students from grades 9-12, including three studeitksdisabilities and three at-risk
students. Some were taking the biology class fefitst time; for others, this was their
last class. Two freshmen, considered “average statibecause their grades were not as
high as their test scores, were encouraged toatakere challenging class. This diverse
student population had varying levels of conteravidedge. Typically, science classes in
the school were capped at twenty-eight studentsusecof lab space. The classroom was
divided into two main sections. In one area, destdchairs were strategically arranged
so that teachers could have access to most studéms$ab area had seven big lab tables
and a number of stools. It also had a center {@lknd) and closets that contained
specimens, tools, and equipment for conducting iexaats. The classroom also had an
greenhouse extension. It was equipped with a hatgeeboard in addition to a
Smartboard with an Internet connection. The teackleared a big table in the sitting area

of the class just in front of the whiteboard antbas from the entrance. This table had a
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computer and a sink on either side. In additiolatge windows in the class, which
provided a good source of natural light, the clesms an adequate light and air system.
Deption of Participants

The co-teaching team selected for this study ctsefsa general and a special
education teacher, Kristine and Dan, who teachseiat the high school level in an
inclusive setting. During the 2011-12 school y#laey taught biology to 9th- through
12th-grade students in the first teaching blockeweorning from 7:50-9:27. Kristine
and Dan were co-teaching together for the thirétim
Dan Steinbeck: Special Education Teacher

Dan is in the 31-34 age range, with a Master’'s eéegn Special Education. This
is Dan’s third year as a special education teaich@reen Valley High School. So far, he
has co-taught American history, economics, workddny, and biology. His education
experience includes volunteer work at a middle etianen he was in college, two years
as an English teacher in the Peace Corps, andfalia half years as a special education
teacher in a public school. He has a total of yeers of teaching experience. Although
Dan’s parents were both teachers, he had beeniptpan law school after college. He
earned a bachelor’s degree in psychology and smpiokith a concentration in African
studies. Being inquisitive by nature, Dan considdrenself a “nerd” and actively
engaged in academic and non-academic pursuits.adenspired by an aunt’s stories
about the Peace Corps and decided to volunteerw2arplaced in a city called Shai
Shai outside of Cape Town where he taught Englisdth- 9th-, and 10th-grade students.
In addition, he taught English to adults who camaght from work to night school. For

him, “that was trial by fire because | was nevefrant of the whole class by myself
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before and we had three months of teacher trainimg,it was not all about teaching. He
learned how to speak Portuguese and he learned tigoculture and about health and
safety issues. This teaching experience as a vaudéel as a turning point in his career.
When Dan came home from the Peace Corps, he deageoisue teaching. Dan’s
motivation for joining a teacher preparation progy@articularly special education, is his
brother, who has Attention Deficit Hyperactive Dider (ADHD). Having experienced
how much individualized attention and support &iost and at home helped his brother,
he wanted to follow the same path to teach and s$telgents with disabilities. He pursued
the post-baccalaureate certification program ircigppeducation at the middle and high
school level. For two years while earning his ¢edtion, Dan was a permit teacher in an
urban public school. He became the math teachdetea his school and headed the
math department. After getting his teaching licetgepursued a Master’'s degree in
Special Education and continued teaching in thamugublic school for the next two and
a half years. In Green Valley High School, Dan aepH the special education teacher
who left. She had been co-teaching economics andiples of American Democracy,

so Dan co-taught those classes. Primarily, Dansstipo focused on post-secondary
transition of students with emotional behavior digw. In all, Dan co-taught four school
subjects. His favorite was American History becauseadad had taught social studies and
he grew up with social studies and discussions tatpmeernment. His teaching beliefs
and philosophy revolve around access to the bestremaningful education in an
inclusive learning environment for every child. ldea strong supporter of inclusive
education and co-teaching. Dan believed the puttoadel does more harm than good,

and he considered co-teaching the best teachinglnfmdserving students with district
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learning styles under the same roof. His abilitg@anect with students and understand
why and where they are struggling may stem frontbikge days when he volunteered
at the middle school or maybe his high school yedrsn he did community service at
his mother’s school. Dan is good at engaging stisderactive learning. For this, he
implements various teaching strategies that ar@migtmotivating but that also result in
meaningful learning. Dan is a team player, anddk@@wledges the benefits of co-
teaching for himself and his students in incluse#ings. During six years of co-
teaching, Dan has had a variety of co-teachingrexpees. At the urban public school,
he was co-teaching with four regular educationtieexand was sometimes expected to
be in four different places at one time. To hinis fielt more like simply being another
adult in the classroom than an instructional partHe played a supporting role in co-
teaching and felt this was not successful. He bediehe lack of success co-teaching at
the urban public school was the result of large Inens of students with special education
needs and limited number of special education &ackon the other hand, in his current
co-teaching position, he was paired with two regatiucation teachers and he was
actively involved in planning, teaching, and asses# in those classes. Dan considers
his primarily role in the co-teaching partnerstoe one of involving all students with
and without disabilities in the teaching-learnirrggess and seeing that the individual
learning needs of students with disabilities aré. me
Kristine Smith: General Education Teacher

This is Kristine’s ninth year teaching at Greenlgal but her tenth year as
general educator teaching science. In her first,\gee taught part time in two high

schools, one of which was Green Valley. Kristinéi80-33 age range with a Master’s
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degree in Natural Resources with the focus on ther&nmental Education. She has
taught ecology, experimental lab science, low lsegnce class, and biology. Kristine,
like Dan, has a vast array of experience in edaoatilthough she is a regular education
teacher, she worked with students with Emotiondléer Disorder (EBD) and those
who were at risk, taught in a self-contained classl is now teaching in a full inclusion
situation. Initially, Kristine never thought she wd become a high school teacher; she
planned to become a doctor and even got througlyéaos of medical school. Her
experiences in medical school made her ponder wh#tis was what she wanted to do
and she decided to engage in lab research. Ithvesisshe remembered that her high
school teachers had suggested she become a st@anher. This did not happen until
after she got a job at the YMCA at the end of leph®more year in college where she
loved working with 10, 11, 12-year-olds. This wasianing point in her career. She
thought the best way of talking about science aatking with high school students was
to become a science teacher. Her other motivatestw prove that “girls can do
science” even though it is a male-dominated fialdinal motivation was to break the
misconception many kids have that science is boKmigtine earned a Bachelor of
Science degree with a major in zoology and gotéeching certification in biology and
broad field science. After teaching for one yebhg went back to school to get her
Master’s degree in natural resources with the facuthe environmental education. She
loves teaching biology and ecology. Kristine hg®sitive attitude about her students
and believes in that all students can learn if gquip them with right set of skills and she
wants to do the best she can for students everyHiyteaching beliefs and philosophy

revolve around providing students the skills amaeeslly science information they need
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in order to be successful and productive adultstite is a team player—she perceives
the benefits for herself and her students workiith another educator and other
professionals. Over the years, she has had vacgrigaching experiences working with
special educators, but considers her co-teachiriggrahip with Dan the most effective
because they have similar teaching philosophiedanduse they encourage each other
to be flexible and fluid and implement new teaclstrgitegies. Her attitude toward Dan
is positive because he brought innovative ideasitaieaching a concept. She has been
co-teaching biology with Dan for the last two yeaishough she had no direct co-
teaching training in her teacher preparation pnogia that program she had only one
class that talked about special education, inclysaad co-teaching. The section below
provides an overview of the biology curriculum ahd pacing guide used by Dan and
Kristine in their co-taught biology class.
Biology Curriculum

Four science teachers representing the sciencetagras of two high schools in
the BigWay school district met to frame the biolagyriculum. Kristine was one of the
four teachers. The science curriculum committeedgelcon a new book series titled
“Holt McDougal Biology” by Stephen Nowicki for tH2011-12 academic year and
selected the content to be covered by implemesipegific teaching activities, student
projects and assignments, and lab work. They eeeréed on common assessment
strategies. However, individual biology teacherbath schools could add or change
smaller inbuilt activities to meet the needs ofitsaudents in the program; overall the
teachers followed the same curriculum. The focube@tbiology curriculum was to make

students familiar with and help them understandyvaapects of life from the micro
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(including genetics, biochemistry, and cells) te thacro (including ecology, evolution,
and human implementation of scientific processeslaln skills). The biology curriculum
was developed taking into consideration the stubkamhing outcomes mandated by state
science standards school district requirementgast broken down into 10 units and each
unit was further divided into smaller topics depegdupon the complexity and difficulty
level of the content. Specific numbers of days vediated by the science curriculum
committee to complete each unit. The following wise 10 units: introduction to
biology, ecology, cells, genetics, evolution, cifissgtion and diversity, plants, animals-
invertebrates, animals-vertebrates, and humansngbeaactivities for the biology
curriculum were: science projects, rap assignm@nésentations, webquest activities,
topic notes and summaries, hands-on activitieswiat, quizzes, and review sessions.
Pacing Guide

In addition to the above curriculum, Dan and Knstused the pacing guide to co-
teach biology. The pacing guide, mentioned in CéiaPine, was a teacher’s written
schedule demonstrating the alignment of conceppscg, and/or skills related to the pre-
defined biology curriculum over a defined periodiofe. In this study, the pacing guide
was initiated by Kristine and included inputs frewoth teachers. The pacing guide was a
Word Doc file in a table format divided into fouslamns. The “day/date” column
included a specific date of their curriculum tinneli The “schedule” column included a
snapshot of the content to be covered and a ligawhing and other activities. The
“homework” column included a list of things theyntad students to do outside the
class. The “teacher notes” column included remisidech as copy notes, distribute

curriculum maps, and send parent letters. Both, &ahKristine, followed pacing guide
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co-teaching biology, but were flexible about makatmgnges if needed A comprehensive
description of Dan and Kristine’s co-teaching parship and how it evolved over the
years will be discussed in chapter four.
Data sources

Several methods were employed to generate datadatudy. Data collection
was done through classroom observations and detysefteacher interviews, document
analysis, and field notes and memos. Data colledstias spread over a period of four
months in the spring of 2012, from February to Maceived written permission from
both teachers and the parents of the studentgibitihogy class. In requesting the
permission, | explained the purpose of my studythedelevance of videotaping the
lesson.
Observations

One of the sources of data collection for this gtwds observations.
Observations help a researcher to position himisékfe situation where the phenomenon
is taking place by describing the activities, sef$, and people. Marshall and Rossman
(2006) described observation as, “a fundamentahggidy important method in all
gualitative inquiry” (p. 99) because it helps tdald complex “interactions in natural
social settings” (p. 99)There are two forms of ebagon in qualitative research:
participatory observation and non-participatoryesigation. Participatory observation
helps the researcher understands the contextualingeaf the event or events through
participating and observing as a subject in theaes. Non-participatory observation is
a mode of gaining information about the event amgs without being a part of it

(Glesne, 2006). | conducted 14 observations. Rar fimonths, | visited the school once a
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week, from the first week of February until the eridMay, 2012. Each observation was
92 minutes, the duration of teaching blocks in @realley High School. Table 1
provides an overview of the observation time-line.

As a researcher, | played the role of non-participeobserver or onlooker
(Patton, 2002), focusing on the team’s co-teachinfpgy. | looked for a number of
things including: the various subject-specific pgatzies both teachers employed in
teaching a particular concept; the involvementathlieachers in all or different aspects
of student engagement in the lesson; teachersfiylagtand responding to common
student errors or misconceptions; and the amoutntnef spent on specific activities and
interactions between students and between teaahdrstudents. | videotaped classes
using a mini-DVD camcorder and took field notesidgiiand after each observation. For
example, | wrote notes to myself if | had questiegarding the classroom activity or
wanted more information. Every observation wasofe#d by a brief debriefing session
with the special education teacher, 14 in all. Eresssions were conducted either on the
same day as the observation or when convenietiéospecial education teacher
depending upon his schedule. The purpose of theediglgs was to make sure that |
captured the information correctly and to clarlig fpurpose and procedure of some of
the activities and/or strategies implemented facleng a specific concept. These
debriefings helped me to comprehend the ongoinghteg-learning process in that
biology class. | asked questions based on thoseradifons to gather more information
or to clarify doubts. For example, | asked whatkeaoror did not work in the lesson, how
the pedagogies were selected, how both teacheidedean the teaching role, and what

could have been done differently and why. Most ingoaly, the focus of the debriefings
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was on the contributions of the special educatacher to the team and how those differ

from the contributions of the general educatiorchea in terms of pedagogies or

assessment.

Observation# Date Day'’s topic

1 2/1/12 Scientific Method

2 2/8/12 Review and quiz

3 2/22/12 Cell Theory and types of cell

4 2/29/12 Photosynthesis and respiration

5 3/7/12 Structure of DNA and replication process
6 3/14/12 Hybrid cross

7 3/28/12 Adaptations and natural selection

Exam 4/4/12

Spring break

8 4/18/12 Bacteria

9 4/25/12 Review and quiz

10 5/2/12 Flower parts and reproduction in plants

11 5/9/12 Virtual dissection and notes on arthropads
and insects
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12 5/15/12 Vertebrates
13 5/22/12 Outdoor activity and notes on mammals
14 5/29/12 Bones and muscles and notes on

circulatory system

Table 1: Overview of observation timeline.

Interviews

In addition to the observations and debriefingsjepth semi-structured
interviews were conducted of both special and gdrestucation teachers. These
interviews were approximately an hour long. Thenmews were conducted at Green
Valley High School, the research site and a locatianvenient to the participants.
Creswell (2007) explains that interviews are gelhetsed to obtain information from
one person or a group about particular situatiprahlems, or topics. Often, two types of
interviews are used in qualitative research: stmect and semi-structured. Structured
interviews make use of a predetermined interview@and do not allow free
conversation or provide an opportunity for furtckrification either by asking more
questions or providing clues. Semi-structured inévs are used to collect in-depth
information about an issue or a phenomenon whde ptoviding an opportunity to probe

further with more questions or provide clues.

For this study, | conducted a totasiafinterviews: three individual interviews of
the special education teacher, one individual ui¢ev of the general education teacher,
and two team interviews. Every two to three clagsr@bservations were followed by

either an individual interview or a team intervielihe first team interview did not
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happen until the tenth observation, as | wantathterstand various teaching pedagogies
and activities implemented by the special educagacher from the participant-observer
continuum (Glesne and Peshkin, 1992), before adti@gegular education teacher’s
perspective. These interviews were arranged operiad of four months, from February
to May of 2012. All the interviews were audio tapAdsemi-structured interview

protocol was used with interviews lasting approxiehad5 minutes to an hour. Semi-
structured interviews were used to gather inforamasibout the educational background
and teaching history of both teachers with a famushe special education teacher.
Specific purposes of these six interviews are desdrbelow.

These interviews helped me with the in-depth amalykthe participant’s world,
where planning, teaching, and assessment took glaagg the time of the research
study (Patton, 2002). When required, | providedipfimed probes to get more
information. The first interview of the special edtion teacher was conducted on
February 22, 2012, and that of the general edut#tiacher was conducted on April 4,
2012. One purpose of these interviews was to ddleamographic information about the
teachers such as educational background, teachahgateaching experience, and
beliefs and perception about inclusion (see AppeBJli Another purpose of the
interview was to establish rapport with the teashso that they were comfortable in
sharing information. Spradley (1979) explained tha¢searcher must establish rapport
with an interviewee in the first interview by asffiquestions that demand experiential
details that are easy to answer. He refers to thesgrand tour” questions. The second
interview with the special education teacher wasdoated on March 14, two weeks
from the first interview. The second interview ool included two main sections: co-

teaching and pedagogical content knowledge. Thie@ching section was further
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divided into three sub-sections: generic, schaud, l@ology class. Similarly, the PCK
section was further broken down to sub-sectionsege, knowledge of content and
teaching, and knowledge of content and studenesAppendix B) The third individual
interview was conducted with the special educati@cher on May 29, 2012, after the
two team interviews. The focus of this interviewsam science curriculum, different
pedagogies both teachers implemented in teachiagcgebiology and their significance,

and things they kept in mind while deciding theisategies (see Appendix B).

Although my focus was on the special educationiteamn this study, co-teaching
was an important component and the teaching tretyodjether was significant. The first
team interview was conducted on May 2, 2012, aegtirpose of the first team
interview protocol was twofold (see Appendix B).the first part of the interview, both
teachers discussed how they decide on the phyajeait of the class in terms of the
seating arrangement or displayed material, thingg keep in mind developing
classroom expectations, how they make decisionstdbe time framework for
classroom activities, and the importance of follegvprotocol for incompletes. In the
second part of the interview, both teachers shiafednation regarding things they
consider when developing the pacing guide, decitkaghing strategies for a topic, or
implementing alternative assessment. The second itédarview was conducted on May
22, 2012. The second team interview focused oneihehers’ professional development,
co-teaching orientation, strength and areas oféispan the teaching of science, and

indicators of student learning (see Appendix B).
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Documents analysis

The third data collection strategy included thdemtion of course documents
whenever they were available. Course artifactsugedl a copy of the school annual
report and school magazine, a copy of the pacimdegthe syllabus, curriculum
materials, and handouts. The pacing guide prouidedesearcher with information
about the participants’ intentions to use teacisingtegies and other aspects of their

lesson plans in their practice.

Field notes and Memos

Patton (2002) emphasizes that there is no setqobtor the mechanics and
procedure of note taking because this dependsliieavihe organization of fieldwork
and individual work habits. However, he points the significance of note taking in
qualitative research by saying “aside from getaf@ng in the setting, the fundamental
work of the observer is taking the field notes. eldinotes contain the description of
what has been observed” (p. 302). | wrote notea &efore going out to the research site
on loose paper, sometimes on a notepad, and heéeWiord document file on my
computer. The notes contained my thoughts, questmrphrases as they occurred, for
later use in developing interview protocols, quesdifor debriefing, things to consider
while developing the contextual description, andgalling out major ideas in the data
analysis process. They were also used to supptaricddected via semi-structured
interviews and the document analysis to help meerasearcher to expand upon the
information collected (Bogdan & Bilken, 1992). Timajority of field notes recorded for

this study were observational notes (Schatzmanr&uSs, 1973) such as a rich
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description of the setting, events happening befitweng, and after class, and direct

quotes or observer’'s comments.

Memos are considered a written communication beivee researcher and his or
her data, focusing a specific issue and finding@oropriate solution as a researcher
maneuvers his or her way through thinking and liegras research unfolds and draws
meaning from the voluminous data. Schatzman araiSir(1973) categorized memos in
the following groups: observational memos, methogialal memos, theoretical memos,
and analytical memos. Analytical memos were usdabarstudy on specific topics to
reflect on the idea, the connection between ideaas a place holder in the process of

analyzing, interpreting, and developing meaningitdrences from the data.

Data Analysis

Hatch (2002) expressed that “analysis means org@nand interrogating data in
ways that allow researchers to see patterns, fgghemes, discover relationships, and
develop explanations, make interpretations, moutitjges, or generate theories”
(p.-148). Data analysis is implemented as a systers@arch for meanings from the
information gathered from the site and the parénoip, so that it can be communicated to
the audience in terms of what has been gaineceinagearch process. One of the distinct
features of the case study approach is that ddecton and analysis occur
simultaneously (Creswell, 2007). The analytic pssceelps the researcher to immerse
himself in the data and demands comprehensive staoheling and awareness of all the

subtle aspects. It assists the researcher to figesatient themes, reoccurring ideas or
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language, and pattern of belief that link peoplé settings together is the most

intellectually challenging phase of data analy¢Marshall and Rossman, 2010, p. 214).

This definition explains the process of analyzing tlata—identifying ideas/
themes/beliefs and strategically making multi-digienal connections between them to
convey the meaning. It is challenging. The datéect#d for this study came from six
interviews, 14 observations, 14 debriefings, actgafield notes, and memaos. During the
data collection process | sifted through the dataéke sure | gathered information in
relationship to my research questions, but thesht¢tanscription of data started after my
last observation on May 29. | generated electroofies for my classroom observations,
interviews, debriefings, and field notes. It took approximately two and a half months
to create text files from the audio and video filedtially, | did word-for-word
transcription of my video observations (a totadf5 hours) but eventually changed to a
running summary format with a specific timelinettheuld help me locate a video clip
for future reference or for use as a quotationd Isik of 14 observations as word-for-
word transcription and remaining eight observatiasis running summary,
approximately a 60/40 split. To help with the a@ayrof transcribed data, | watched
each video observation twice and left a “yellowdgpace” if any word or phrase was
not intelligible. In case of interviews and dehinegf, | transcribed audio files verbatim.
As with the video tapes, | listened to the audiesftwice and left the same yellow blank
space if a word or phrase was not clear. After gower the audio and video files several

times, no yellow blank space was left unfilled.

After the transcripts were created, | moved in®nlext step of the data analysis

process, organizing and coding of the data. Explgithe significance of codes and the
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coding process in the analysis of data, Miles antddfiman (1994) said, “Whether codes
are pre-specific or developed along the way, adgarational definitions are
indispensable, so they can be applied consistegth/single researcher over time and

multiple researchers will be thinking about the sggthenomena as they code (p.63).”

Operational definitions are considered not onlyenapive for the coding process,
but also for the researcher(s) to be consistedéueloping codes within the similar
context over time. In explaining the data analgseps below, | revisited the operational
definitions earlier defined in Chapter 1, so thafals clear in identifying and generating
meaning and/or ideas from the data. | divided thpssof the data analysis process in

accordance with the research questions.

First research questieAWhat contributions did the special education tesch
make in co-teaching biology2vent over the entire data a number of times tmarse
myself and to get a good sense of it. | read afréad the transcripts and | looked for the
contributions made by the special education teaichtbis instructional partnership either
when the regular teacher was teaching or whendieth® lead role. | defined the
contributions as specific behaviors that includegigestions, additions, or changes to
content or instruction that impact the way thatteahis taught or made the content
accessible to all students or students with digegsl | used colored post-it flags to mark
the contributions on the hard copy and highlighdedtributions with colors on the
electronic copy. | went over the color-coded cdnittions several times to be sure | had
identified the contributions made by Dan and noth®yregular education teacher. After
highlighting the contributions, | pulled this infaation from three sources of data—

direct observations, interviews, and debriefingd feld notes—and then generated a
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separate document listing all the contributionsred place and created a table. | next
organized his contribution into two groups—thodatezl to planning and those related to
implementation [i.e., teaching]. Next, | re-orgadzhe implementation contributions
into the following three types of teaching: (a) whgroup teaching, (b) small-group
teaching, and (c) as a supportive role. | decidegtoup the implementation
contributions into three teaching types becausanted to identify what Dan brought to
the team when the general education teacher welsitggor when he took the lead role
in this instructional partnership. | then develope2ix3 table to group Dan’s individual
contribution in two categories—planning and implemagion with its three types of
teaching. For example, in the small group teaciimgementation contribution, he
conducted a guided review session and helped gtittemake note cards on the topic
“scientific method.” The table data became the gi@prganizer that displays the layers

of the coding categories used in the study (Fidire
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Debriefings’ )
Field notes

&=
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supportive

role

Figure 1: Coding category layers

After consolidating the contributions into thre@dg of teaching, | looked for
similarities and clustered them into categories.dx@ample, in the implementation
section, one of the categories | created was “el@sigJnder that | grouped all day-to-
day examples or examples from other content areda$an used in the whole group
setting, in the small group, or as a supportive.rbi this process, the information from
the debriefings, field notes, and memos helpedmseiting out Dan’s contributions and

creating major categories from the data.

Second research questiorHew can we apply Ball's conceptions of PCK to the

special educator in co-teachingmext looked for examples of Dan drawing on ongsi
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his pedagogical content knowledge in making denssia planning and teaching. |
followed a twofold strategy. First, | looked at tile observation data and identified the
six teaching episodes | observed where Dan tooketeteaching role. Out of these |
selected two teaching episodes based on the riglufie¢lse content and the specialized

science content knowledge teachers need.

In the first teaching episode, Dan explained thkydlirid cross. The process
involves passing down traits from heterozygous marto their offspring and identifying
possible genotypes and phenotypes consideringem gixample. It is a complex genetic
visual representation. Dan not only helped studentsderstand and complete a Punnett
Square related to the example, but also providexh th strategy referred as “FOIL,” a
mathematically distributive property, to succedgfdb the distribution. In order to teach
this concept Dan needed to have knowledge about®iam genetics and its visual

representation.

In the second teaching episode Dan talked abotglwates. He drew and
explained a three-chambered heart and a doubletbopculatory system in amphibians
using a frog as an example. He explained how #stem was different from that in the
fish, which has a single-loop circulatory systera.make students understand the
concept, he used a variety of representation giegtesuch as diagrams, pictures, and a
short animation. | adapted Ball et al. (2008) P@kegories—knowledge of content and
teaching, knowledge of content and students, anavladge of content and curriculum—
as it clearly demonstrates the interplay of conkeowledge with other knowledge such

as student, teaching, and curriculum.
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The biology class | observed had a diverse popaticluding students from
freshmen to senior year, at-risk students, andesiisdvith and without disabilities.
Anticipating that Dan's selection of strategiesgraples, and/or activities that would be
influenced by the struggles of students with dikiads (such as difficulties with
attention, abstract reasoning and/or perceptionpanckessing issues), | decided to
incorporate this aspect of student knowledge uBadliis knowledge of content and
students category. In addition, | developed exampi¢hin each category of teacher
behavior related to science that | might see tlatlevindicate Dan’s use of PCK. |
hoped to use these examples as a guide to help iertify and select instances and

examples from the teaching episodes for the diftecategories.

Using this example guide, | would look for instas@ghere Dan either anticipated
or watched for errors committed by students in detnmy a scientific process or when
they were most likely to be confused in compreheg@ complex concept. | planned to
add these examples to indicate Dan’s knowledgemwtent and students. Likewise, |
would look for occasions where Dan provided an eplaror a real-life experience that
would act as a motivator to start a day's topiasiked an application question to analyze
the comprehension level of the students. | thenldvadd these examples under
knowledge of content and teaching category. Fumbee, | would look for instances
where Dan provided examples from other contentsaseach as math or English and /or
integrated technology, and used other availableuregs in teaching a specific concept;

these | would put under knowledge of curriculum.

After creating the guided examples, | looked fonBaeaching instances and/or

examples in the selected teaching episodes asw@llthe debriefing data where Dan
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provided the rationale for selecting a specifiawtyt or teaching strategy while planning
a particular lesson. For this process, | createdraérules. First, when examples or
instances could belong in multiple categoriespkbd for their primary focus. Second, |
selected only those questions Dan asked to che@anfdytical reasoning or the
comprehension level of the students. Having ideatithe examples, | added them in a
3x4 table (see Appendix A). The vertical axis diss Ball's categories. The horizontal
columns are: Ball's descriptors, my guide, examfri@s the teaching episodes, and their
selection rationale. After consolidating exampled mstances pulled from the selected
teaching episodes, | summarized Dan’s examplesmaiich category of PCK and

looked at how each knowledge source played theeitter in identifying or

implementing different pedagogies in teaching kgglo

Trustworthiness

The process of establishing the validity and réliigtin qualitative research is
contested. Some writers use quantitative equival@nqualitative research to establish
validation and acceptance in the quantitative mesearena. Others talk about validity in
terms of trustworthiness (Creswell, 2007). Theredifferent definitions, explanations,
strategies, and/or procedures for establishingvimarshiness in qualitative research in
accordance with the research strategy. LincolnGuola (1985) provided an array of
alternative terms to establish trustworthiness stiuay, such as “credibility,”
“transferability,” internal validity,” external vality,” and “reliability” (p. 300) and
provided specific parameters to implement them. fbHewing eight are frequently used
by qualitative researchers as validation strategiesthey could be used in different

combinations depending upon the nature of the stGdgswell, 2007).
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Prolonged engagement and persistent observatidinarieldmeans that a
researcher stays on the site for sufficient timegcome familiar with the research site,

its participants, and its culture and to clarifyudts and miscommunications, if any.

Triangulationis a process by which a researcher establishdsutevorthiness
and credibility of the study through the use of tiplé sources, methods, investigators, or
theories. There are four basic types of triangoiat{a) triangulation of multiple data
sources; (b) method triangulation; (c) analystigidation; and (d) theory/perspective

triangulation.

Peer review or debriefing a process of establishing an external validithe
research. It allows a peer to look at the transep the data, go over the emerging

themes or ideas, and then read the final resuttsam eye other than the researcher.

Negative case analysis also called deviant case analysis. It is a m®derough
which a researcher confirms the new data colleict¢ide field with one already

collected.

Clarifying researcher biagneans a researcher, up front, talks about higior h
biases in terms of past experiences or orientdtianmight have influenced the shaping

of the study.

Member checls a process by which a researcher engages theijpants of a
study to judge the accuracy and validity of theeaesh. This is also called as informants’

feedback or respondents’ validity.
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Thick descriptionrefers to detailed account of the study that plesia
comprehensive picture or detailed description efghenomenon and conveys a

complete story to the audience within a contexfrzahework.

External auditsnvolves an external consultant that examines thegss of the
research as well as its findings. The reason te laavoutsider examine the project is to
establish its accuracy. There are several waysttrmhine reliability in qualitative
research: quality of video or audio taping, fietites, blind coding, software programs,

external check, and inter-rater reliability.

In order to establish trustworthiness and credibdf the study, | implemented
the following strategies: a) Member check—In ordeensure trustworthiness of the
data, member checking was used throughout the studguce subjectivity and
researcher bias. | had participants review traptscof the interviews, observations, and
debriefings and ensure the accuracy of the trgotsmni. | emailed the transcripts and
asked the participants to provide feedback andestgms and to point out inaccuracies,
if any. Furthermore, after each observation, ladlkith the special education teacher to
make sure | had not misinterpreted any informati@sked questions about specific
teaching lessons. Why did they perform this agt®iDid it go as planned? Whose idea
was it? This also provided an opportunity for theaal education teacher to add further
information regarding the classroom activitiesFl8ld notes—I stored detailed notes of
the interviews and observations containing inforaradf the participants, events, date,
observer’'s comments, and time. The logs substarthattime spent on interviews and
observations, ¢c) Memos—In addition to the fieldasptmemos helped me to reflect upon

the data to understand and to make decisions asedralong in the study, d) Prolonged
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field engagement—I conducted six interviews andti®en observations at the site over
the period of four months from February through M2§12. These provided me enough
time to know about the setting and the phenomeaioth €) Triangulation—In this study,
triangulation was achieved through the use of ml@ttdata sources such as interviews,
observations, debriefings, and field notes. Tha déathe study comprised 14
observations, 14 debriefings, six interviews, anttifnotes and memos. Extrapolating
data through multiple sources helped me to analgt& from different perspective and to

check and establish validity.

The Role and Position of the Researcher

In this study | embraced two different roles to e expectations of the
research process: researcher as the primary instrttand non-participant observer. As a
researcher, | recognize that | am the primary umsant in my study (Creswell, 2007,
Merriam, 1988). Data was to be collected, organiaed evaluated through my efforts,
rather than with a tool such as a questionnairaashine. As the primary instrument, |
had the opportunity to continuously respond todbietext as | gathered meaningful
information. Recognizing that human instrumentsfalléle and that mistakes and
biases occur is crucial to this process. Merria@88) stated that a researcher “must have
an enormous tolerance for ambiguity, must be a goosmunicator, and must be highly

sensitive to the context, to the data, and to petisnias” (p. 52).

Throughout the research process | recognized neya®k non-participant
observer. | did not know the teachers prior tor#search and had to quickly build trust

and rapport so they were comfortable having merobgéeir co-teaching. As a non-
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participant researcher | closely observed the gietsvin order to comprehend the co-
teaching phenomenon. | believe that it is impeeathat my biases and my personal
position in the research is revealed up front Pat2002), so that the reader can interpret
the results as credible, trustworthy, and honestercontext in which the study is

situated.

In qualitative research, the researcher could admatriety of member roles in the
research setting. For example, the researcher t@uédmember of the group being
studied (an insider) or a complete stranger (asidert) (Adler & Adler, 1994). In the
literature there are different definitions for ider-researchers and outsider-researchers.
Generally insider-researchers are those who degidiidy a group to which they belong

and it is otherwise for outsider-researchers (Brééo?7).

| considered myself an insider-outsider in the gtuighosition myself as an
insider in the field of education and teacher prapan programs. | worked as a teacher
at the high school level and as a teacher edugqateparing regular education teachers.
Furthermore, the co-teaching team selected fostilndy was in science, a content area
with which I am familiar. | believed that familidyiin science would help me to
comprehend the rationale the co-teachers usecefididg on and using pedagogies for
teaching specific concepts. | position myself agaisider as | am not a product of the
American school system, although I did traditiostaldent teaching in the elementary and

high school level during my doctoral program.

With a background in secondary scienagation and as a strong supporter of
inclusive education, | began to notice during nagitional student teaching that special

educators co-teaching in inclusive settings typycadlopted a supportive role; at times
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they were invisible in the instructional partnepshihis experience raised many
guestions about co-teaching and the role of a apeducation teacher and that made me
curious to explore further. The more | immersed atfyis my work, the stronger | felt
the need to prepare and equip special educatichdeato meet the expectations of co-
teaching in inclusionary settings and be at pah wieir general education peers. This
does not mean that a special education teacherprmstle instruction to a large group
all the time in co-teaching, but he or she mustdigribute in planning and in teaching
within a specific content area such as math onseieMy work as a doctoral student in
the urban education program and as a co-reseaynharious projects provided me with
knowledge and skills to pursue my research. | gisoadvocate for the rights of children
with exceptionalities and my passion about edugatiyself and others finding ways to

improve teacher preparation programs has been igatmtin this direction.
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CHAPTER 4

Results

The focus of this case-study was to identify thetgbutions of a special
education teacher in a high-performing secondasieaohing team and to explore the
nature of his content knowledge (CK) and pedagdgmatent knowledge (PCK) in those
contributions. In this study, data were gatheredubh multiple sources such as
interviews, direct observations, and artifacts fxld notes. The data analysis process
involved identifying Dan’s contributions and thewrresponding rationale in three types
of teaching: in small-group teaching, in whole-grdeaching, and in the supportive role.
For the second question, | used Ball's model of RSk framework to look for evidence
for Dan’s PCK and how that helped him make thesgrdmtions. This chapter is
organized in sections to provide an overview oirtbe-teaching partnership and how it
developed, a description of contributions made lay DBoth in planning and in
implementation, a description of two teaching egesy and lastly, the results of

application of Ball’'s model of PCK.

Co-teaching partnership

Kristin and Dan had known each other for approxetyat7 years and were
friends before they were co-teaching partners. et to college together and
volunteered together at the YMCA in their collegplsomore year. Both acknowledged
that their prior personal relationship was onehef ¢ontributing factors to their
exemplary co-teaching partnership; they knew thay $imilar teaching philosophies and

could be comfortable teaching together. After thiedttime co-teaching opportunity in
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two years, they agreed that they would not opafeubstitute teacher if one or the other

went on leave. Dan said:

Kristine and | are lucky because we thad personal relationship already and

with other teachers you build it up otmne. You do not want to step on another

person’s toes and you do not want termf them. So far it has been really

good...We have been friends for a lontetiso if | say | do not think we should

be doing something this way she wgettmad. If | say | am not really sure

about this content and ask her to ge&r dwvith me | do not have to feel

embarrassed because we have that redatmand | know she is going to support

me (Interview 1SE, 2/22/12).

Dan believes knowing Kristine before they beganeazhing helped them both in
developing professional competency and the mutusat that is required for an effective

co-teaching partnership.

They strongly believe that a school’'s administratioust understand which two
teachers could be an effective pair based on gitieisin their teaching philosophies and
styles. Kristin acknowledged that teaching formgldime could result in fixed routines
and a rigid teaching style, but accepting a fresispective can result in changes that are
beneficial for students. She felt this is an impottcomponent of an effective co-
teaching relationship. Both felt that being flexilaind valuing the other’s input helped

them became more cohesive. Kristine said:

He [Dan] opens my eyes to be flexibld eecognize that if the kids did not get

something, we can't move on. It is betidake this activity out or re-teach and

www.manaraa.com



105

then move on. | like to go according tg schedule (that's how | am as a mom,

too); sticking to a schedule is comfggtto me. So he helps me to be little more

flexible about what the kids need in thement. Just because kids did not need
help with this topic during the past gigbars doesn't mean this group doesn't need

help. Dan also helps me welcome new ideasrview 1GE, 4/4/12).

Kristine had been teaching biologyI0ryears, but she welcomed and valued a
fresh perspective and flexibility that Dan broughtheir co-teaching partnership.

Both Dan and Kristine said they never perceivedestis as “his or hers.” They
thought of them all as “our students.” In theirteoght classes students could learn from
two teachers or choose the one they wanted to withk Kristin stated, “I know there
are kids who like Dan better and am pretty surecthee kids who like me better and that
is ok. Hopefully all of them will connect with oré us” (Interview 1 GE, 2/22/12). Dan
explained a number of ways that he and Kristingoettpd and affirmed their co-teaching
partnership. “We never had a serious disagreerii@ete were times when | said, ‘Why
do not we do it this way?’ and she [Kristine] wad sure something would work for one
reason or another. We talked through it came toessont of agreement” (Interview 2 SE,
3/14/12). Kristine echoed Dan on this and said tiway believed the ultimate goal of co-
teaching was to help students succeed and undeéistarconcept and be knowledgeable

about it; if Dan could do something better, sherddtimind and vice versa.

Both Dan and Kristine bring enthusiasm and orgditiman their co-teaching

partnership and enjoy teaching together. Dan said:

The biggest thing is we both enjoy téaghwe have a good time and our students

see that, too. They have two teacheis evijoy being in class and enjoy the
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content. We enjoy working with each otlvee enjoy working with the kids, so |
think we both bring in enthusiasm (Intew 2 SE, 3/14/12).
Dan and Kristine had similar teaching philosoplsied enjoyed and teaching

together, which students seemed to notice and eippze

Kristine considers herself to be a very organizexdspn and she has more
experience teaching the course; for her it is cotimig to the follow the set plan. Dan
believes she has a strong grasp of content knowlaedd is a phenomenal teacher.
Kristine believes Dan brings flexibility, fresh & and the ability to connect with
students into this co-teaching relationship. Damsaters he brings a very good
understanding of pedagogies and knowledge of acamations and modifications
needed to work with students in an inclusive sgttidan said, “I think we both bring a
set of skills to the class and we complement escérwery well” (Interview 2 SE,
3/14/12). He acknowledges that co-teaching is lhtblat develops over time and

experience.

Evolution of the Co-teaching Partnership

| have divided Dan and Kristine’s co-teaching higtato three phases. Phase one
highlights their planning process before co-teaglior the first time. Phase two explains
their teaching roles and the challenges they ereoeth their first time co-teaching.
Lastly, phase three indicates the growth in theaching partnership in terms of either
dividing their instructional role or grading of agsments in half and most importantly

increased involvement of Dan in co-teaching.
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Phase One

Dan and Kristine’s co-teaching partnership staagtgeéar before this study was
conducted, when they decided they wanted to cditaad approached the administration
about it. The administration considered their pggt@nd made sure that proper
resources were allocated to make this partnersbrp.vin Green Valley High School,
teachers are not forced to co-teach until and sritesy value and support co-teaching

because it is believed that forced pairing is unsssful.

Kristine said that the other high school in theinsol district had an unsuccessful
co-teaching experience because they paired teasiersvere not supportive of co-

teaching. She said:

This school is wonderful about suppatco-teaching. Across town Bay View

central tried it and it did not go wieicause people did not believe in it. | think

they tried it because we are doingut, did not go well. | do not know their

specifics, but they are back to selitamed(Interview 1 GE, 2/22/12).

Forced co-teaching sometimes results in effectbseeaching pairs, but teachers
must be professionally and personally compatiblerder to form a high-functioning co-

teaching team.

Green Valley High School provides paid summer pragen time to teachers
who wish to co-teach. They allocate approximateles to ten hours, depending upon
whether teachers have co-taught before. Dan arglik@imet in summer and looked at

their incoming group of students in general anch thiestudents with IEPs and identified
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their strengths, challenges, and needs. They disdushether they would be requiring
any strategic seating arrangement or modificatimhaccommaodations in their teaching
pedagogies. In addition, they planned the contest tvere going to teach and what
teaching strategies they would implement in acaordavith the biology curriculum laid
down by the school district. They did the groundkvand got ready to teach together for

the first time.

Phase Two

The first year Dan and Kristine co-taught, Kristinek a lead role most of the
time and Dan adopted a supportive role becauseasenat comfortable with the content.
They estimated a 5:1 split in their teaching roléswever, Dan was observant about the
students’ struggles and any misconceptions th&cen during the lesson and he kept a
teaching journal in which he maintained runningasatf what went well and what
needed to be changed and why. Dan also wrote dowguestions he had about the
content, thinking that if something was not cleahim students might have similar
guestions. They went through his notes togethesview sessions and in future lesson
planning or made notes in the pacing guide abcangés for future classes. During the
first co-teaching year, Dan and Kristine met midtippmes a week and debriefed about
whether things had gone as planned and if not, Wy got clarification on the content
when they met, and he improved his understandinigeo€oncepts he was planning to
teach. He further improved the second time thetacght and he took the lead role more
often as he became comfortable with the contemtgshreally improved the third time

they co-taught.
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Phase Three

Dan and Kristine were co-teaching for the thirdeiwhen this study was
conducted in the spring of 2012. Dan described tiey basically split the teaching
instructions 50/50; if they had notes for a speaifincept divided into six sections, then
Kristine would take three and Dan would take thet tieree. According to both Dan and
Kristine, there were no fixed criteria about howythmade this split. It all came down to
selecting their favorite topics in the current bgy curriculum and recognizing their
comfort level with the material. Dan thinks Krigtihad more favorite topics than he did
because she has been teaching biology for a lorgy tile felt more comfortable taking
the lead role the third time they were co-teachorg of the reasons for that could be his
increased content knowledge. Dan indicated thiswdwan interview and said, “Special
education teachers who have the content knowledgalde to participate in the
discussions...if you do not understand what is b&anght, you cannot contribute to that

co-teaching partnership” (Interview 2 SE, 3/14/12).

Dan was forced to take the lead when Kristine veena two-month maternity
leave and Dan had a sub who was not familiar viaéir tcurriculum. Taking the lead role
made him more confident with the content matehrathis co-teaching partnership, both
Dan and Kristine felt comfortable jumping in andlamd) explanations, examples, or
comments when other was taking the lead instruatimie, providing comprehensive
information from a different perspective or furtheaking the concept into sub-

concepts for students to comprehend. Kristine told:
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I am not afraid | will offend him; | wibe like, ‘Dude you are off today, can |
explain this,” or he jJumps in says, ‘WBAE is trying to say is...” when he sees
confusion on their faces, or ‘They aré umderstanding your example, can | give
another example?’ | will totally be OK Withis because the ultimate goal is to help
students succeed (Interview 1 GE, 4/14/12)

Both teachers felt comfortable interjecting andiaddnformation or further

expanding the concept when the other was teacamghing to help students understand

and clear up misconceptions.

Dan and Kristine split grading 50/50 so that neithhas overwhelmed with the
workload. They did not approve of splitting an gasnent in half for grading but rather
divided the number of assignments equally. Krispogted out it is hard to maintain
consistency in grading when you split an assignnmathalf, and it is confusing for the

students, too. Dan mentioned:

| grade one assignment and she g@agesissignment and we really go back and
forth. We both are flexible; if she sahe’s really swamped, can | do this, |
would definitely say yes. If | am oot iIEPs for two days, then she would cover
the material” (Interview 2 SE, 3/14/12)
As with teaching and grading, Dan and Kristine dethcomfortable
communicating with parents of children with andheiit disabilities. Sometimes parents
prefer to communicate with one or the other of theoause of prior interactions, but

both Dan and Kristine made sure that they informeithicluded each other on the email.
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In this instructional relationship, Kristine waspensible for making sure they
covered the content to be taught. Dan focused @t whs to be modified to meet the
needs of students with and without disabilitiesstme ran all the labs and Dan ran all
the review sessions. They had an even split betweerequired activities for smooth
functioning of the teaching-learning process inrarusive setting. To them, co-teaching
is a teaching setup where two teachers work togetiha similar objective to meet the
needs of the students and it can be done usingros@other of the various co-teaching
models. Both valued the benefits of co-teachingatusive settings. To Dan, the benefits

of co-teaching are many. He said:

| think there are lots of benefithielclass becomes more adaptive to the

students instead of requiring studém&dapt to a teacher's style. Teachers are

more adaptable to the learning styline students because you have more
flexibility in how to deliver the ingtction. You have an extra set of eyes in the
classroom, so it is easy to make olaems about what students are getting and
what they are struggling with. Studdiks it because some like to work with one
teacher more than the other; they ugdiaitl someone they are comfortable going
to. It mixes things up instead of havihg same person up front every day
(Interview 2 SE, 3/14/12).
Dan acknowledged the benefits the co-teachingttatests in that it addresses

the needs of students with and without disabilitlean inclusive setting. Moreover, it

provides a platform on which teachers can collatecsad learn from each other.

In addition to biology, Dan was co-teaching Amenitdistory and Principles of

American Democracy with two other regular educateachers during the 2011-2012
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academic year. He believes that the nature ofdhéeat area and the pedagogy
implemented to teach a specific content play aifsoggimt role in deciding the co-teaching
model, which could change from one topic to anotrdrom one activity to another. He
considered biology to be a notes-based subjedtire as compared to either American
History or Principles of American Democracy, whante discussion-focused subjects.
Dan explained that they decided on a co-teachingeizased upon day’s activity
(Interview 2SE, 3/14/12). For example, when theypmted topic notes to the students in
one big group, they used either the one teachpbaerve model or the team teaching
model, where one took the lead role and the otiterjected at any time (Friend & Cook,
2003). While conducting review sessions, they ofteded students into small groups
and implemented the alternative co-teaching mdmslause it worked best for this
activity. Dan emphasized that selection of theezzhing model is activity driven. He

said:

It completely depends on what we are gibiecause every day is different, and we

do so many different types of activitigsdepends on what we are doing on that

particular day. | do not think you canayad say that alright, today we are going

to do big group or small group and nowatdre we teaching? That doesn’t make

any sense. It is what we are teaching kindecides how we will do that (Interview

2 SE, 3/14/12)

Selection of a co-teaching model not only depemdthe content to be taught, but
also the ecology of the class; it changes fronvegtio activity and is different from one
day to another. The following section describes’®aantributions in co-teaching with

Kristine, the general education teacher, in biology
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Contributions of the Special Education Teacher

In this co-teaching partnership, Dan and Kristingoptanned and co-taught the

biology class and contributed according to thespeetive strengths. Table 2 highlights

Dan’s contributions in two categories, planning anglementation. These are explained

later in the section.

Contribution to planning

Contribution to implementa tion
[classroom teaching]

Assessment

e Pre-test assessment

e Modified tests

Giving examples
e Daily examples

e Examples from other content area

Activities
e Adding an activity
e Modifying an activity

e Eliminating an activity

Providing mnemonics
e Using the first letter of a word(s)
e Adding a letter before a word to

develop a mnemonic

Materials
e Modifying handouts

e Modifying assignments

Asking questions
e Retrieving information
e Applying information

e Synthesizing information

Seating arrangements

Conducting review sessions
e Quizes
e Guided reviews

e Note cards

Table 2: Dan’s contributions in co-teaching biglog
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Planning

| have divided planning into two sections. In sectA, | describe the planning
process that Dan and Kristine implement in theitazmht biology class. In section B, |

describe Dan’s specific co-planning contributions.

Section A—Planning Process

| have divided Dan and Kristine’s planning proceds the following three sub
sections: planning before the academic year, ptanaiunit, and spontaneous planning or

planning during teaching.

Planning before the academic year.

As mentioned earlier, Green Valley High School eaehers are paid for summer
planning according to their co-teaching experiel@eh pair of teachers gets 7-10 hours
of paid time to co-plan for their class. Dan andsKmne met in the summer of 2012 to
plan for their co-taught biology class. Becausg there planning for the second time,
they did not spend much time on content; for the few days, they refreshed
themselves and glanced over the topics and aeBvitiey wanted to do. They took
advantage of the previous year’s pacing guidedbatained lesson plans and notes
developed in accordance with the curriculum laitlmuthe school district. Their main
focus for this class was the newly implemented ¢klschedule” that required them to
revamp the curriculum by either adding or taking @few activities. Dan said, “We
were going to a block schedule so we thought, waatcome out? Maybe the photo
journal project...?” (Team Interview 1, 5/2/12). Ahet focus was the incoming

students; Dan and Kristine spent time getting tovktheir students and their specific
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needs, if any. Dan added, “We spent our time tglkibout the kids—who will need our
help, what kind of help will they need, and howlwik do that?” (Team Interview 1,

5/2/12).

Planning a unit.

In addition to changing the pacing guide over tlnmer, Dan and Kristine
reviewed each unit teaching plan as they movedgalotheir planning. In doing so, they
reaffirmed their teaching pedagogies, planned gietsy and identified their roles. Who
will do what in that specific unit? Often both teacs sat down before the start a each
unit, went over the curriculum map in the pacingdguand identified concepts that
might be hard for students to comprehend so thalddbink of alternative explanations

or examples to make the concept comprehendiblenfTegerview 1, 5/2/12).

At the start of their school year, they had albistots fill out an information sheet
listing their interests, likes and dislikes, anesgths. This was in addition to the
information they had gathered about the studelntset with and without disabilities,
through the district database. In addition to sumphenning, Kristine emailed Dan the
unit teaching plans at the beginning of each umitiaquired whether he thought they
should change anything or switch things around. ®Wauld respond, suggesting either
sequential changes or the addition of an actittistine said, “I usually spearhead the
planning and he [Dan] says ‘What about this? [dratvabout this?™ (Interview 1 GE,

4/4/12). Additionally, Dan commented:

Our communication is pretty good. We htheepacing guide for the entire unit,

we know exactly what we are doing on edayy, and we know who is doing what.
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It is not set in stone. Kristine was gotogyive today’s notes and | was doing
tomorrow’s notes, but then something camand we switched. It worked out
fine that way. We are very clear on whdaghg what and we are very flexible;
both of us are fine with things chamgiimterview 2 SE, 3/14/12).
Typically, as a co-teaching team they had good comaation and an explicitly
laid-out teaching plan, but Dan and Kristine wdss dlexible to accommodate changes

in the teaching plan as needed.

Spontaneous planning

During my classroom observations, | saw Dan andtk making spontaneous
changes while teaching a concept. For exampleap#st Dan and Kristine used three
different examples to teach a di-hybrid cross. Heiar, after going through one of the
three examples, both teachers felt students ummaershe concept. They did a quick
check (i.e., thumbs up from students) and decidg¢dause two more examples but
instead gave the students some time to work indallg on the next example (Interview
2 SE, 3/14/12). Dan explained. If they had contthas planned in their pacing guide,
they would have wasted time and students wouldhawé been interested in the lesson.
In the interview, Dan explained that planning soatinuous process; teachers must have
a plan for immediate activities or teaching, andstaonstantly look for what went well

or did not go well so they can make changes osplo¢ (Interview 2 SE, 3/14/12).

Section B—Contributions in Planning

In addition to curriculum planning, Dan contribuiadco-taught biology class in three

important areas: assessment, activities, and raleTfihis section is a partial response to
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the first research questiowhat contributions did the special education teachake in

co-teaching biology?

Assessment.

Dan’s contributions in assessment are twofold. @eeantroduced a pre-test
assessment that all students take a couple oftodygge the test. The pre-test assessment
contained 10 or 12 questions from different seatioha unit. Results of this activity
helped both teachers identify students who neexed belp and who might be
struggling with the content. This assessment iviplex feedback to teachers about
specific content that should be reviewed eithex small group or in the whole group.
Dan said, “I will take a look at what questions tnafsthem get wrong usually it is pretty
clear. If twelve people got question 7 wrong, olwgly we should review that content.”
(Team Interview 1, 5/2/12). Second, Dan modifiestd¢o make them less confusing for
all students, especially for students with diséibsiwho have either short-term memory
issues or reading issues. He changed their voagbidareased their font size, and
limiting the options in multiple-choice questiomxan commented, “Sometimes we
reword question. For examplgll of the following is true ‘exceptjuestions, which are
always hard.” Regarding the format of a test, lggssted breaking down one large five-
point question into five short answer questionstiwvarpoint each (Team Interview 1 &

2, 5/2/12; 5/22/12).

Activities.

In the current co-teaching role, Dan contributedatdgling, modifying, and

removing activities from the curriculum. Drawin@in his previous co-teaching
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experiences, Dan introduced a jelly bean activity he nature center scavenger hunt
activity. In the jelly bean simulation activity,dlstudents acted as predators and hunted
for prey (jelly beans) and documented observatatribe end of each hunting round. Dan
and Kiristine, through this activity, wanted thdudents to understand the law of natural
selection and its process (Observation & Debriefin8/28/12). Another example of
Dan’s contribution was a nature center activityr fgs, students were given an activity
sheet that asked them to look for organisms ana ulse their knowledge to classify
them. Students were excited and curious to seets)samphibians, and other organisms
in their natural habitat. This application activitglped them to synthesize and compare
the characteristics of different classificationgdim interview 2, 5/22/12; Observation &
Debriefing 12, 5/15/12). Dan’s input on distinctizetivities and pedagogies resulted in
changes in the curriculum. For example, in onestaldents burned different types of
food and documented their results. Dan felt it wa@®nfusing lab, and he believed it only
addressed the standards tangentially and did wasfon either a particular skill or the
scientific processes. He discussed it with the g@reglucation teacher and they decided

to remove it from their pre-determined scienceiculum (Team Interview 1, 5/2/12).

Materials.

Before Dan started co-teaching with Kristine, shd heen in the habit of
distributing handouts that included class notestsdents could focus more on listening.
These went to students with IEPs, at-risk studemd,sometimes to all students. In fact,
she observed some students were not listeningigtgnin class. Dan observed the same
in his first year of co-teaching with Kristine antbdified the format of the handouts. He

strategically added blanks to the handouts, blémkisstudents could fill in as they
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listened to a presentation. This middle-of-the rapdroach meant that students were not
overwhelmed by having to write complete notes,thay were responsible for filling in
the missing information. Dan explained the impoctaof handouts by saying, “If we
know the concept is particularly hard or has Idtdiagrams, we give handout notes to
everyone in the class so that students focus molistening and less on writing...”
(Interview 2SE, 3/14/12). Dan and Kristine noteippas outcomes of this change as
students seemed more focused and involved in fsere In addition to modifying
handouts, Dan also provided input in modifying @issients in accordance with the
needs of the students or as per their IEP requimesmEle said, “I modify tests or |
modify assignments, whatever is needed for theestisd (Interview 1 SE, 2/22/12).
When the Green Valley High School adopted a 92-tesmblock schedule, Dan
suggested either eliminating a portion of a honsggasnent or reducing the number of
problems students were asked to complete at homgwias meant to give all students

sufficient time to comprehend a concept. He said:

They did not have enough time for ibeomeaningful and were rushing through
the problems to finish. We saw thatats becoming a negative. Reducing the
number of problems meant students hai ime to focus and made the exercise
more valuable (Team Interview 2, 5/22/1
Having time to reflect on the class lesson andyappiv knowledge to the
problem helps in learning, and that is the mosiiafale part to the process. Rushing

through content and trying to cover as much asiplesdoes more harm than good.
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Seating plans.

Dan prepared seating plans for the biology clagsder to meet the needs of all
students, those with and without disabilities, samthake sure that no student was
isolated in class. This was something Kristinerthtldo and Dan was responsible for
developing strategic seating arrangements for itieeeacademic year. In the beginning
of the year, students filled out a personal infarorasheet that included seating
preferences. Dan used this information in additalEPs and other information in the
school database to create strategic seating ptng software. The seating plan changed
two or three times during the class. Dan was chtefmeet the needs of students with
disabilities and other student who indicated sggpireferences. Dan assigned aisle seats
to students who were likely to need help duringssdn so a teacher could approach
easily without disturbing other students in thatr®an supplied an example from the
previous year. “A student from last term could h&dh his right ear but not with his left
ear. He needed to sit on the left side of the rgorhis good ear was facing the activity.”
He added, “As students work together in pairs annall groups we get a much better
sense of who should or shouldn’t be sitting nexddoh other” (Team Interview 1&
Debriefing 10, 5/2/12). Dan was not only activielyolved in preparing the seating plans
for the classroom, but was equally engaged in tentie biology curriculum. The

following section explains Dan’s engagement inadight aspects of teaching.
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Ihepnentation

| have divided implementation into two sectionsséttion A, | briefly describe one of
Dan and Kristine’s typical lessons. In section Bescribe Dan’s contributions to

implementation [i.e., teaching].

Section A—Sample Lesson (Observation 11, 5/9/12)

The lesson “Virtual Dissection” included simulatiaativity, notes, and a review
session on arthropods. For this lesson, Kristio& the lead role in running the activity
and Dan took the lead role in providing notes amdeicting a quick review session. At
the beginning of the biology period, both teaclgeseted students and Kristine
instructed them to take out their curriculum not&sth teachers distributed the activity
sheet, and Kristine explained the process of Vidissection on the Smart Board. The
steps included: (a) logging on to the website mtedion the activity sheet, (b) clicking
and dragging to label a dissected earthworm andgbE-checking their work, and (c)
showing the completed activity to her or to Dane &ld them to complete the questions
on the activity sheet and suggested using the @otgshe dissection manual for this

activity.

After explaining the process and making sure stigdenderstood the
expectations of the day’s activity, she instrudtesm to get the laptops and check to see
whether they were charged and working. This waisidinidual activity, but students had
the option to work either in the seating area othanlab tables. Students had

approximately 45 minutes to complete this actiBpth Dan and Kristine moved around
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in the room to make sure students were on the weglisite and that they understood the

process of virtual dissection.

After completing the virtual dissection, students their activity sheets stamped
by either Kristine or Dan, filed them in their berd, and went back to their seats. Then
Dan reviewed the notes on arthropods on the SnuatdB He explained the meaning of
the word arthropod by breaking it down into two dsr“arthro” meaning “joined” and
"pods” meaning “legs.” Going through the PowerPaiides, he explained the
characteristics of arthropods: a segmented bodgpan circulatory system, an
exoskeleton, etc. Dan showed pictures on the SBuatd to illustrate each characteristic
and provided the following example to explain tlkeskeleton. He said that a person
who accidentally steps on an insect or a spidehttigar a crunch because arthropods
have an exoskeleton made up of chitin. He askedttident to write the word “outside”
next to the exoskeleton to help them remember.lstedrew a picture of a segmented
insect on the whiteboard and labeled it. Lastlyn Danducted a quick activity to
reinforce the concept; he showed pictures of apihds, asked students to identify which
class of arthropods they belonged to, and therudssx each class and its characteristics,
habitat, life cycle, and distinctive adaption. Heoadrew a picture of a grasshopper on
the whiteboard to explain the body structure. Betichers moved around in the class to

provide support, if need, as students drew therdmag

Section B—Implementation Contributions

This section describes contributions Dan made piementation [i.e., teaching].

| have grouped his contributions into five sub-get: giving examples, providing
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mnemonics, asking questions, running review sessamd conducting pre-test
assessment. This section also addresses respamgditst research question, What

contributions did the special education teacheranalco-teaching biology?

Giving examples.

Often in teaching, Dan provided examples from difigyto explain a concept or
introduce a topic. For example, in whole-group Ieag Dan introduced a day’s topic by
asking the following question: “What scientific trg have you heard of before?”
Students looked at each other and were quick fmores “Big Bang Theory” (a
television comedy). He announced the day’s topisdyng, “So today we will study
about a theory, not the big bang theory, but éeoty” (Observation 3, 2/22/12hn a
small-group teaching setting Dan showed a diagrbam @tom and explained two types
of bonds, covalent and ionic. He explained the st to remember covalent bonds was
to remember that two atoms are cooperating by sha&lectrons. He emphasized the
“co” syllable on both words. Then he said that wag to remember ionic bonds is to
think of “I” being selfish. He explained that aterdo this bonding activity to become

full or stable.

Dan used another example to reinforce the ratidioalthe bonding activity. He
said, “After eating Thanksgiving dinner, when yaa sitting in the recliner, you are
content and stable and happy. It's the same witimst When they have a full outside

ring of electron, they are stable and happy” (Oketgon 2, 2/8/12).

In addition to providing examples from daily exgerte, Dan also added

examples from another content area. For exampkewho whole-group teaching Dan
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explained the passing down of alleles in heteroaggmarents using the mathematics

distributive property.

Dan:Alright. We will not gonna have box that we will\vetwo freckles or two
wrinkles. For each one of these areas, we will iexealleles and one gonna be freckle
trait that has passed down and one gonna be wiirdite that has passed down. To
figure this out, we will gonna do little math alnig ...does FOIL sound familiar...what
does FOIL stands for?

Student: First, Out, In, Last.

Dan: Ok. First, Out, In, and Last. So here welgee big smiles at the back. A lot

of math fans out there. Good! (Observation 6, 323/

Dan demonstrated a connection between two conteas-a-math and science—
by using a distributive property example in a scesrelated problem.

Providing mnemonics.

| observed Dan using mnemonics to help studentgoeimend and remember a
complex concept. He used mnemonics as a strategytime three contextual settings—
the whole-group setting, the small-group settimgl as a supportive contribution when
the regular education teacher was teaching. Heette@anemonics using the letters of
each word. For example, in small-group teaching Was explaining the concept of
classification, which includes three domains, sngkloms, and eight taxa. To remember
the names of the eight taxa (kingdom, phylum, clas$er, family, genus, and species),
he suggested remembering “King Philip Came Ovefdood Spaghetti” (Observation 9,

4/25/12). He used the first letter of each taxer&ate this mnemonic. In another
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example, when Kristine was teaching the reprodeqgarts of a flower in the whole-
group setting Dan interjected and said, “To remarttie male parts look for ‘men’ in
stamen, or put ‘m’ in front of anther to make ‘maat’ Filament has the word ‘men’ in
it. These would be three male parts of a flowerg@tation 10, 5/2/12). Both these
mnemonics that Dan provided to students not onllydtestudents to remember

information but to retrieve as well.

Asking questions.

Dan asked questions while giving notes or condgaim activity. He used a wide
array of questions that required students to retriapply or synthesize information.
Sometimes he asked questions when the regular tsmlut@acher was teaching: (a) to
clarify the content and (b) to break down a conaetot parts. For example, Kristine drew
the diagram of a flower after explaining the geharal reproductive parts and asked
students to draw the same diagram. Dan asked, “Arbpahe different parts as we go
from outside in?” There was no response. Dan brologtk the flower that he had shown
earlier and said, “Sepal are the outermost. Whagxs?” Students responded, “Petals”

(Observation10, 5/2/12).

In another example, Dan worked with a small grougtedents on the beak
adaptation assignment. In this assignment, studests asked to match beaks of the
birds listed with the closest possible tool in tiext section and write down what kind of
food each beak is used for. Dan asked the followungstions to help students complete
the assignment: Dan: “What about vultures? Whereelgee vultures a lot?” Students:

“On dead animals.” Dan: “Yah! On dead animals. Wigpe of food it going to be?”
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Students: “Fleshy animals.” Dan: “Ok, and the tpal need?” Students: “A meat knife.”
Dan: “A meat knife, very good. How about a humminigl? You see the beak long and
pointy so we have to think of humming birds.” Adg¢ant: “Nectar.” Dan: “Exactly, and
what kind of tool? It is like a soda straw suckmegtar out of the flower. So write straw”
(Observation 7, 3/28/12). To make sure studentg wederstanding the content being
taught or to help them complete an assignment,vdarnd ask analytical and/or

developing question. He also encouraged studertskiguestions.

Conducting review sessions.

In this co-teaching partnership, Dan conductethallreview sessions in both
whole-group and small-group settings. Whole-grapew sessions were usually
quizzes. Quiz questions appeared on PowerPoimsséidd were displayed on the Smart
board. Dan would read a question and allow timestodents to work in groups at the lab
tables to come up with an answer. The groups werelgtermined and were numbered
from one to seven. Students were given an opti@el@ct an interesting science-related
group name such as Excellent Enzymes or Food Gatdlige following is an example of
the whole-group review session quiz on the topithefscientific method: Dan: “OKk,
your first question is a 10-point question (redadsoim the smart board); “Name and
describe each step of the scientific method.” [Deved around in the room to make
sure that each group was working on the questidreaplained what was expected of
them. Question # 1 was displayed all the time endlass when students were working on
finding the answer.] Dan: “We are not looking a¢sg@, we are looking at the product and
let me know when you are done.” [Dan and Kristiredesure that all the teams were

working on the topic and answered their questigrasy.] Dan: “30 seconds.” Dan:
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“Five...four...three...two...one...zero. Pull them up andchop your boards.” Dan:
“Step number one is what?” Students: “Problem.” D&noblem. Which is the question
to be studied and step two?” Student: “Hypotheslstistine was keeping score on the

whiteboard] (Observation 2, 2/8/12).

Review sessions in small-group teaching consisteither making note cards or
doing guided reviews. Often these review sessioli@ied a quiz in the whole-group
teaching a day prior to the test and after thetpseassessment. For example, in the
small-group teaching, Dan conducted a review sedbit included making notes cards
on the topic of viruses Using the Frayer's modddg€rvation 9, 4/25/12). This model
contains a four-square format that includes thiewohg four sections with the name of
the topic in the middle—definition, characteristiegamples, and non-examples
(Debriefing 2, 2/8/12). He asked questions and dahdere information to student
responses, if required, to frame a summary ondpie.tHe drew diagrams to go along
with the information. After that he moved to thexth®pic, bacteria, and changed the last

square of the model from non-examples to positresnegatives.

Conducting pre-test assessment.

As with review sessions, Dan conducted all predssessments in the co-taught
biology class. This was one of the activities tidtnot happen before Dan started co-
teaching with Kristine. Dan created this assessntelgiarn where students were
struggling and then geared his review session wsviar Pre-test assessment was a quick
activity that contained 10-12 multiple-choice, tfiaése, and short-answer questions. This

activity focused on both the needs of students dighbilities and on the class as a
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whole. Both teachers were happy with the resulthisfactivity and the difference it
made in terms of better test scores. Instead ajrang grades, Dan gave colored stars to
indicate performance in the pre-test assessmeat.c8lors varied from one test to
another, preventing students from stigmatizingrpeeor example, a day before the test,
Dan or Kristine would announce that they were d@ngview for tomorrow’s test. If

they had a green start on their pre-assessmegtybigld be staying with Kristine. If

they had a purple star, they would be going witim 2 the small-group review session

(Debriefing 2, 2/8/12).

Dan not only provided support and advocated foidodn with disabilities in this
inclusive biology class; he also took the lead eotd taught students with and without
disabilities as a class. His contributions inclugedng examples, providing mnemonics
asking questions, and conducting review sessiodpsrrassessment tests. In addition,
jumped in whenever he sensed that students wefassahor needed another example.
Dan believed his understanding about studentseotrdnd curricula helped him in this

process.

The following section is a response to my secosdarch questiortiow can we
apply conceptions of PCK to the special educatararteaching?n this section |
summarized the examples Dan used in teaching actitey instances, which indicate
that his pedagogical content knowledge is in acmocd with Ball's categories. | have
added one indicator under Ball's knowledge of cohéad student category and another
indicator under Ball's knowledge of content anccteag category that specifically
focused on Dan’s knowledge of special educatioch 13 understanding the struggles of

students with disabilities and knowing about accadations and modifications. In
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addition to drawing examples and teaching instafroes two teaching episodes where
Dan took the lead role in the biology class and/jgied substantive content knowledge, |
also looked at the debriefing data of these twohigy episodes. | have divided the
following material into two parts. Section A proegla brief account of what occurred in
the two teaching episodes that | selected. In@e®i | highlight examples and teaching
instances which Dan drew from his PCK using Balfsasures in a co-teaching setting at

the high school level.

Section A

| selected two teaching episodes out of six tearbbservations for this section. Even
though both Dan and Kristine followed the pacinglguo plan and teach biology, it
appears that Dan could not have approached thestapihe did without adequate content

knowledge.

First Teaching Episode: Di-hybrid Cross (Observatio 6, 3/14/12)

Dan introduced the topic by asking about the moylardld cross, about which students
had learned the previous day. He was trying to eohtihe day’s topic with what they
had already covered. He asked how many traits thiere in a mono-hybrid cross and
then asked, “What does di-hybrid cross tell youRe@f the students responded that
mono-hybrid cross involves one trait and that diiy means two. Dan acknowledged
the response by saying, “Yes, two. So, a di-hybra$s is going to be a cross of two
traits.” He provided the definition by reading frahe SmartBoard and further explaining
it. Dan said, “Let’'s do an example of a di-hybridss” and asked the students to give

him two traits. Students said, “wrinkles,” and Is&ed, “What would be the dominant
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trait, wrinkles or no wrinkles?” Students wantednkles to be the dominant trait for this
cross. Dan asked students whether they were ta#ingt humans, plants, or pets and
gave an example. He said Kristine’s dog “Spunkyd hainkles all over his face. On the
board Dan wrote big “W” representing “wrinkles” aschall “w” representing “no
wrinkles” and then asked for one more trait. Stusleesponded “Freckles.” He asked
them to guess whether this was a dominant or reeesait and got the answer
“‘dominant.” Dan wrote a big “F” to represent freekland small ‘f’ to indicate no
freckles. After determining both traits, Dan askieel students to write the traits for both
parents on a sheet of paper. While they were dibisghe moved around the class to see
whether anyone needed help. Dan wrote the traib®thf heterozygous parents on the
Whiteboard and told students the next step wasalcera “Punnett Square” to illustrate
which traits would be passed down by these tworgiaréle made a 4x4 square and with
the help of the students wrote what goes on thetdpe square, and what traits go on
the side of the square. Dan explained that negtwtild be to fill in the boxes with
potential traits that pass down to off spring. ldel©ne of the easiest ways to do this is
to use “FOIL” (a math distributive property) and évglained the students how to do it.
Dan involved students in filling the boxes in tlggiare with possible combinations of
traits or alleles. Once the square was completad,d3ked them to find the genotypes
and phenotypes from it. Engaging students in tbegss, Dan explained the method of
finding potential genotypes and their percentageisthen moved on to the phenotypes.
He asked the students “How do you feel about that®’ most indicated that they

understood it. Students seem to comprehend this-tayéred process of finding the
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genetic and physical traits. Dan did a more exaswiéh them in order to reinforce the

process and to clear any misconceptions.

Second Teaching Episode: Vertebrates (Observatior215/15/12)

When Dan taught vertebrates he first distributedphinted notes on the topic.
These notes contained blank spaces students weeeted to fill in while listening to the
discussion. He started by discussing the follovahgracteristics of vertebrates and
provided examples and pictures: dorsal nerve dokateral symmetry, coelomate,
endoskeleton, closed circulatory system, complainky and efficient respiratory system.
He named the various classes of vertebrates—fisph#bians, birds, reptiles, and
mammals. He told students they would begin by stggftsh and amphibians and started
by naming the primary characteristics of fish—gilswo-chambered heart with a
single-loop circulatory system, ectotherms (colaboled), and external fertilization. He
explained the process of spawning and milting. Fsvca picture of a fish on the
Whiteboard and labeled gills and the two-chambéesait showing a single-loop
circulatory system. He explained the differenceMeein oxygen rich blood and oxygen
poor blood. He then talked about three differedeos of fish, Agatha—jawless less fish,
Chondrichthyes—cartilage fish, and Osterchthyesylish, and showed some preserved

specimens.

Moving on to the second class of vertebrates, abigig, Dan defined the word
amphibia,which means double life. Amphibians live on lamdl @ water and in that
way they live a double life. He explained the fallng characteristics of amphibians—

their skin does not hold water well, they have flegs without claws, they rely on water
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for reproduction, they have external fertilizatitimy are ectotherms, and they have a
three-chambered heart with a double loop. Dan dhevpicture of a frog showing a
three-chambered heart and a double-loop circulagstem that forms a figure 8. Dan
said amphibian do not have gills; they have lurggdiufor adding oxygen into the blood.
Dan also showed them an animation of the doul#eolifa frog from tadpole (in water) to
adult (on land). Kristine threw a soft toy to Danshow the metamorphoses from tadpole
to an adult frog and Dan passed that the stufiegl dround the class. Dan made a T-chart
comparing the difference between a tadpole andlal fitog. He showed more pictures

of amphibians on the smart board. After that Kmistdistributed worksheets.

Section B

In this section, | identified examples from the abdwo teaching episodes
providing evidence of Dan’s use of pedagogical enhknowledge within the framework
of Ball's PCK model. | did this for each categofyRCK in Ball's model: knowledge of

content and students, knowledge of content andhitegcand knowledge of curriculum.

Knowledge of Content and Students

In this category, Ball has four indicators that deistrate a teacher’s
understanding about content and also about higrosthidents. These indicators are: “(a)
teachers must anticipate what students are likethiihk and what they will find
confusing, (b)when choosing an example, teachesd teepredict what students will find
interesting and motivating, (c) when assigningsk téeachers need to anticipate what
students are likely to do with it and whether tel find it easy or hard, and (d)

teachers must also be able to hear and interpr@ests’ emerging and incomplete
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thinking as expressed in the ways that pupils asguage” (p. 401). In this category, |
added the following indicator: understanding tharelsteristics of students with
disabilities and how they might intersect with ttumtent (such as difficulties with

attention or processing issues).

First indicator— eachers must anticipate what students are likethink and
what they will find confusinghe first indicator of this category includes exdes
where Dan anticipated while teaching that studentdcget confused in the lesson. For
example, in the first teaching episode, di-hybriokss, Dan anticipated that students
would get confused in writing down traits for heteygous parents. He asked students to
give him two traits to create heterozygous pardédisgetting two traits, wrinkles and
freckles, Dan asked what the dad would look likéhis particular example. One student
responded, “It would be big “F” and little “f.” Thiwas a partial response, so Dan asked
about the other trait. When there was no respddae realized that students were
confused. He explained that these parents weredzgtgpous, having both dominant and
recessive traits. Therefore, the dad would be “WWFbd make sure students understood,
he asked what the mom would be like. The studeaesgonse was the same, which was
what Dan expected to hear. In another example,ddénipated that the students would
either commit error or would find it hard to createhart with a specific number of boxes
to represent visually the potential traits passaardfrom heterozygous parents. Dan
knew students had done monohybrid cross in thewipus biology class, which involves
a similar process with one trait, but he wantethetke sure that students understand how
many boxes go into making a prefect square thiieishart for a di-hybrid cross. On

asking, “How many boxes do you think | need to hiavey chart?” Dan got different
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student responses ranging from 4 to 8 to16. Heagxgdl that since they have two sets of
traits, it would be 4 x 4 for a total of 16 boxeghe chart (Observation 6, 3/14/12). He
told them this was the trickiest part and that aifesy figured out the correct number of

boxes in the chart they should have no problem ngoeh to the next step in the process.

In the second teaching episode, vertebrates, Dated/do be sure students
understood the function of lungs in the circulatsygtem in amphibians and that they
would not be confused with gills in fish. He ask8hat is the blood picking up in the
lungs?” The students were not sure, so Dan goésponse. Dan said, “Oxygen”
(Observation 12) Pointing to the diagram on thet@doard, he explained that oxygen-
poor blood from the heart enters the lungs andspigkoxygen before it is pumped out
into the body. He then showed the path of bloatthéndiagram. All three above examples
indicate that Dan knew where in the lesson studeotdd become confused or where
they would struggle, so he checked with them analtweer the content again to clarify

the material and clear up any confusion.

Second indicateWhen choosing an example, teachers need to preldait
students will find interesting and motivatinghe second indicator for this category
includes examples that Dan anticipated studentddidod interesting and would, as a
result, engage them. He believed examples frony @ajpperience, TV shows, or personal

experiences motivate students.

For example, in the second teaching episode, vexidaining three different
orders of fish and their characteristics, Dan ptedian example about his work stocking

medicine in Walgreens when he was in college. Qrleeomedicines was
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“chondrichthyes.” Dan knew it had fish cartilagetif‘Chondri” means “cartilage and
“chthyes” means ‘fish.” This medicine is used fathatis (Observation 12, 5/15/12). In
the second example Dan not only reinforced thabrichichtyes” means a cartilage fish,
but also explained to students that they couldhisanformation to read and understand

medicine labels if they know how to break down rilaene of medicines into root words.

Third and fourth indicators-When assigning a task, teachers need to anticipate
what students are likely to do with it and whettiery will find it easy or hard. Teachers
must also be able to hear and interpret studentgmging and incomplete thinking as
expressed in the ways that pupils use languabe.third and the fourth indicators of this
category include examples of Dan identifying theeeyimg knowledge of students and
analyzing whether the activity used was doableheystudents. For example, in the first
teaching episode, after completing the Punnettrequih all possible combination of
traits that could be passed down by heterozygorenpsg Dan wanted to know whether
students could identify possible genotypes and piypes and their percentages from the
chart. He did a few with the whole group and thekea the students to complete the rest
on their own. He gave them 10 minutes to do thiviaz He and Kristine moved around
in the class to answer questions. After lettingrttveork on it for 10-15 minutes, Dan
completed the rest of the boxes on the chart wighhielp of the students. He clarified

why some responses were incorrect (Observation riBeng 6, 3/14/12).

In another example, in teaching episode one, Datamed the differences
between arthropods, which have exoskeletons, arebrates, which have
endoskeletons. Dan asked, “What do we think thédesin is made?” One of the students

said, “bone” and Dan further inquired, “What els&tdents looked at each other and
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then one student said in a low voice, “Is it cagé?” Dan wrote that answer on the smart
board and explained that the exoskeleton in arthisfs made of a substance called
“chitin,” whereas vertebrate skeletons are madeflypnes and cartilages. Moving
further in the same lesson, while explaining exdéfertilization in fish, Dan inquired
whether fish lay a lot of eggs or small numbergdg® A student said, “A lot of eggs.”

Dan acknowledged the correct answer and explamedeiason why fish lay a lot of

eggs.

Dan wanted to know whether students knew anothegstation in fish in addition
to laying a huge number of eggs. When there wagsmonse, Dan provided a clue:
outside covering or coating. Students picked upherclue and said, “scales and fins”
(Observation 12, 5/15/12). In both teaching episddeund Dan always went a step
further in clarifying and visualizing the conceptr example, in teaching episode one,
Dan broke down the process of the di-hybrid cross five specific steps and suggested
the students follow those steps for every singtdblem they did for practice. One of the
steps was to draw the Punnett squares and vigegligsent all possible genotypes and
phenotypes before calculating their percentageis. Wway, he helped students to lay out
everything and then move to the next step in tlhegss of calculating the percentages of

either the genetic makeup or the physical trai® given example.

In another example, in teaching episode two, hkéddmwn long difficult names
of different orders of fish and provided a wayeémember them. For example, he broke
the name “osteichtyes” into “ostei,” which sounite [‘osteoporosis” and involves bone
and “chtyes,” which means “fish.” So“osteichtyes’acategory includes “bone fish”

(Observation 12, 5/15/12). In these examples, Danded on the needs and struggles of
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students with and without disabilities. Dan idaetifteaching strategies that would help
students to clarify their doubts or confusions, #rel would find those strategies
interesting. He considered the difficulty leveltbé task so that it is neither too easy nor
hard for them. Dan used probing questions as a srteatheck whether the students

comprehended the content of the lesson.

Knowledge of Content and Teaching

In this category, Ball (2008) has three indicatbet reflect teachers’
understanding of the content materials and identgifiand implementing appropriate
teaching strategies in teaching the content. These'(a) teachers sequence particular
content for instruction, (b) they choose which epéao start with and which example to
use to take students deeper into the content,@ridgchers evaluate the instructional
advantages and disadvantages of representatioriautesth a specific idea and identify
which methods and procedures afford instructiofigily 401). In addition to Ball's
indicators, | added the following indicator: Whisaching, spontaneously changes the
teaching strategy and/or implements specific modlifons and accommodations

considering the challenges and struggles of stsdeitlh disabilities.

First indicato—Teachers sequence particular content for instanciThe first
indicator of this category includes examples of Baguencing the content for his two
lessons that | observed. This data come from theeafengs. In the first teaching episode,
Dan broke down the notes for this unit by gene esgion. He started with DNA
replication then moved to monohybrid cross, sineeviolves passing down of one trait

by the parents to the di-hybrid cross, which inedheterozygous parents and passing
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down of two traits to the off springs. Dan planiiedio a several examples for practice as
a whole group and individually to reinforce the cept and follow this with a worksheet

activity to assist a small group of students whedwsal extra help.

In teaching episode two, Dan broke down the naieghie unit by class. He
started with fish, which have a two- chambered thheaoved to amphibians, which have
a three-chambered heart, and finished with birdsmaammals, which have a four-
chambered heart. It basically tracked the evolutioprogression over time and
highlighted development of adaptations by eachsdlaat allowed them to survive further
away from the water. Dan used the following mode®gpresentation of content:
pictures, diagrams, specimens, animation, soft, eyamples, and personal experiences

considering the diverse student population.

Second indicatorFhey choose which example to start with and wheimgple
to use to take students deeper into the conBan.conducted an activity to take students
deeper in the content. For example, in the seceaching episode, while explaining
double-loop circulatory system in amphibians, Dakea the students to identify “What
is not efficient with this type of circulatory sgsn?” (Observation 12, 5/15/12). He asked
the students to look at the diagram and then troaral and talk to their neighbors and
come up with ideas why it is so. Students iderdiBeveral possible answers to the
guestion. Dan led an open discussion why there @nsswere correct or incorrect. After a
few responses, one student said, “Because themiisg of blood.” Dan repeated the
response and explained that because oxygen-ricid ifom the lungs and oxygen-poor
blood from the body go to the heart first, thereniging of blood. This activity took the

content to the next level and provided an oppotyuor students to think about
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similarities and differences between the two ciabaly system and also about the

inefficiencies of the circulatory system in amphiis.

Third indicator—Teachers evaluate the instructional advantages and
disadvantages of representation used to teach afsp&lea and identify what methods
and procedures afford instructionallipan implemented numerous ways of
representation of the content in these two teachpgodes. For example, in teaching
episode two, Dan explaining characteristics of éista vertebrate and its three types; he
drew the diagram of a fish and illustrated a sifdgtgp circulatory system, showed
pictures of three types of fish on the smartboand| also showed preserved specimens.
Thus, he provided multiple opportunities for stutdeio interact with the content and to

comprehend the information.

Dan’s biology class had high-performing studentthwlisabilities, so | did not
observe any particular modifications and accommodatin these two teaching
episodes. Dan drew these examples and teachiragnaest from his knowledge of content
and teaching. He sequenced the lesson in such ghaithe information was accessible
to most of the students. He identified and implete@warious ways of content
representation. Furthermore, Dan gave his persgxahple and conducted an activity to

scaffold students to think critically and take thdaep in the content.

Knowledge of Curriculum

The third category of Ball’'s model is knowledgecafriculum. Ball et al. in their
study used Shulman’s definition and his classiiozafor this category. These are: lateral

curriculum knowledge and vertical curriculum knodde. It was clear in both teaching
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episodes that Dan understood and was familiar thghbiology curriculum. Dan
strategically crafted activities and examples @mveid pictures and specimens in the
lesson. He considered what the students know dahewontent and also, what they
would be learning if they chose to take AP biolagyhe next academic year. In addition,
Dan's biology class was diverse in terms of comgmeslon levels: a few students were
taking biology for the first time while for othetisis was their last required biology class.
He focused on important scientific facts that hated his students to take away from

this biology class.

The first indicator of this category includes exdespof Dan using strategies from
other core content areas. For example, in teadpgpde one, Dan used a mathematic
distributive property, “FOIL,” which the studentave used in math class to help them
determine distribution of alleles. Students whoeldvnath were excited to know that they

could use “FOIL” in science, too (Observation 6,4312).

The second indicator of this category shows Dawithgaexamples and
connectors from the previous topics in the curdoul For example, throughout the
teaching of episode two, vertebrates, Dan compdwedharacteristics students learned in
their previous class about invertebrates to higlggmilarities and differences of two
subphylum of the kingdom Animalia (Animals). Daredrthese examples from his
knowledge of the curriculum within the content aaea across the content areas, which

helped students to connect and expand on the iatiwmthat they already had.

To conclude, Dan’s engagement in this co-teachartnprship grew over the

years and so did his contributions. His role chdrfgem supporter in the first year of co-
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teaching to that of lead teacher in the third yetar strongly emphasized during the
interviews and debriefings that he did not havesttience background, and he gained
content knowledge while co-teaching with Kristiftehas been a major contribution to
his becoming comfortable and equally splitting itgtructional role. He believed his
knowledge of the content matter and knowledge 5hidents has helped him identify
and choose teaching strategies, understand whéme lasson students might struggle,
and what was required to clarify misconceptions emdrs. He considered these three
knowledge components have helped him make infoanatiore accessible to students.
He appreciated the value of science and wantestiaents to use scientific processes in
their lives outside the four walls of the classromnsolve different issues that they would

encounter.
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CHAPTER 5

Discussion

This was a descriptive case study of the speciataadr in a high-performing co-
teaching team at the secondary school level. THeathing team comprised two veteran
teachers who co-taught biology for three yearsstifre, a general education teacher and
Dan, a special education teacher. The data welectad from February to May 2012,
using the following data sources: observationgrinéws, debriefings, and artifacts. The
focus of this study was to explore the contribusiofthe special education teacher in a
high-performing team. The study looked at the semducator’s contributions in relation
to his content knowledge (CK) and pedagogical aarkaowledge (PCK). The findings
indicate that the special education teacher madgibations not only in planning
curriculum for his co-taught biology class, butoat®ntributed in teaching biology at the
high school level. His contributions changed owaetwith the change in his content
knowledge. Using Ball's model of PCK, the study firdl evidence of the special
educator’s pedagogical content knowledge. This telap organized in the following
sequence: what can be learned from Dan, implicat@m recommendations, and lastly,

the limitations of the study.

What Can be Learned From Dan?

In this study we learned several things from Daah thiese are addressed in the
following sections: essentials of an effective eaahing team, contributions of the
special education teacher, significance of coritantvledge, strategies for learning

content knowledge, and Dan’s PCK.
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Essentials of an Effective Co-teaching Team

The co-teaching team selected for the study metettpgired essentials, which
were consistent with the literature. Research até that for a co-teaching team to be
successful the following essentials or componergsequired: planning time, personal
and professional compatibility, communication, aigtrative support, mutual trust and
respect, shared responsibilities, identity of rodasl content knowledge (Cook & Friend,
1995; Walther-Thomas, 1997; Keefe, Moore & Duff)20Wallace et al., 2002; Weiss
& Brigham, 2000; Rice & Zigmond, 2000; Austin, 200astropieri et al., 2005 Scruggs

et al., 2007; Villa et al., 2004).

Both Dan and Kristine were veteran teachers ancahbehst nine years of
teaching experience. They had been friends forebrsybefore they began to co-teach.
Having known each other for so long provided theoomfort level that could otherwise
take a while to develop between two educators. lixdieved their personal relationship
helped them build their strong professional contyigtyy because they were not
threatened or worried about stepping on each @he€s. Their strong personal and
professional compatibility helped them develop @ffe co-teaching and it reaffirms the
literature (e.g., Keefe & Moore, 2004; Rice & Zignih 2000; Cook & Friend, 1995;
Scruggs et al., 2007; Trent, 1998; Mastropierile2805). Dan and Kristine believed
that good communication helped them talk aboutdtees that arose and they worked as
a team to resolve them more quickly. Their partm@rgrew stronger over time. Similar
to what is noted in the literature, they believatthpen and consistent communication

between teachers is essential to resolving cosftintl for developing strong
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relationships (e.g., Cook & Friend, 1995; Gatelyately, 2001; Murawski & Dieker,

2004; Keefe and Moore, 2004; Trent, 1998; Pugacth.e2012).

In this co-teaching partnership, Dan and Kristingually learned from each
other. Kristine said she had learned a lot aboetigpeducation concepts and processes
such as modifications and accommodations, behavamagement, and differentiated
teaching and assessment while co-teaching with Dan.said that when he started co-
teaching biology with Kristine he did not have kregge of content; his content
knowledge increased over time while working withgtine. Learning from each other’s
expertise is indicated in the literature (e.g.|W&-Thomas, 1997; Trent, 1998; Austin,

2001).

An important element that Dan and Kristine talkedwt in the interviews,
something that helped them in developing a stropgénership, was administrative
support. In the Green Valley High School, all te&xshwho were co-teaching took
advantage of paid summer time to plan for theirt mextaught year, get to know their
students, talk about content, and discuss requa@tifications and accommodations.
Their teaching schedule was developed in a waydllaved them common planning
time to meet and discuss their lessons and thelests. The importance of
administrative support is emphasized in researcBudocessful co-teaching partnerships
(Cook and Friend, 1995; Walther-Thomas, 1996; Waithomas, 1997; Rice and
Zigmond, 2000; Scruggs et al., 2007; Pugach & W2@1,1). Dan and Kristine’s
relationship developed over three years and helpad to know each other’s teaching

style better.
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Development of their relationship.

Dan and Kristine eventually became a high-perfogmo-teaching team; their
relationship grew over time, and it took them altrtbsee years to be at the point where
they seamlessly contributed to teaching biologye @holution of Dan and Kristine’s
partnership was consistent with Gately and Gat€B091) contention that co-teaching is
a developmental process, and co-teachers do maneueway through three stages of
co-teaching before they start to experience a gaoimstructional relationship. Dan and
Kristine did go through different stages beforeytdeveloped a stronger instructional
partnership. The first time Dan and Kristine cogflaiy Dan was trying to understand
Kristine’s teaching style, his role, and the expgons both teachers had. Because Dan
did not have a strong science background he ad@pseipportive role in the first year of
his co-teaching. Dan contributed more the secand they co-taught because he was
more comfortable with the content. | observed Daah léristine during their third co-
teaching experience. By this time they basically &a equal split in the instructional
role. For example, if there were six topic notea umit, Dan would take three and

Kristine would take the next three.

Contributions of the Special Education Teacher

Often special education teachers in co-teachiraiogiships contribute in terms
of providing support to all students in the clamsnitoring student performance,
handling behavioral issues, helping with accommodatand modifications, collecting
and grading assignments, providing individualizesistance, providing instruction in co-

teaching, and taking care of other managerial iiets/(Mastropieri et al., 2005; Friend,
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2008; Wallace et al., 2002; Scruggs et al., 2087w studies describe an equal role and
equal contributions of a special education teasheo-teaching settings (Morocco &
Aguilar, 2002; Wallace et al., 2002; Mastropierakt 2005). However, missing is
research that provides a fine-grained analysishatwpecial educators’ contributions to
content teaching look like. The literature doesprolide specific descriptions of these
contributions in terms of suggesting and implenrena particular teaching strategy or
modifying a specific topic in a curriculum withinparticular content area such as biology

or math.

In this study, Dan and Kristine’s instructionalatbnship grew over time from
first-year co-teaching to third-year co-teaching an did Dan’s contributions in teaching
biology. Dan had multiple roles in this instruct&partnership such as a lead teacher, as
a supportive role when Kristine was teaching, dad @ small-group teaching. He made
active contributions not only in these three rohes,also in planning the biology
curriculum. His teaching contributions could beided into two categories. First, some
of his contributions were his own. These strategias$ activities did not happen at all in
that biology class before Dan started to co-teaith Mristine. Other contributions were
different than those used by Kristine, the genedaication teacher. For example, Dan
introduced the “pre-test” before the assessmettitarbiology class. With the help of this
test, both teachers could identify the content wiltich students were struggling and any
concept that needed to be reviewed again with th@enclass or to provide a guided
review to a few students in a small-group settBgth Dan and Kristine saw
improvement in the test scores of all studenthi@sdsult of this pre-assessment. Dan

conducted all review sessions in the biology clas#h) in whole-group teaching and in
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small-group teaching as guided review sessions eSurhis other contributions included
preparing seating plans and modifying handoutsgassents and/or tests. Second, in
addition to the unique contributions, Dan workethvKristine in planning and teaching
biology. Dan and Kristine made a 50/50 split initlestructional roles, and Dan took an
equal lead role in their instructional partnersiidan also suggested either adding or
modifying activities in the biology curriculum. Fexample, he suggested a simulated
activity, “Jelly Bean Hunting,” while planning teach the concept of natural selection in
the population. Dan wanted to provide his studertis a hands-on experience to help
them comprehend how the law of natural selecti@p@sed by Darwin works in the

natural environment.

Significance of Content Knowledge

For effective instructional partnerships and foe@pl education teachers to take
the lead roles in inclusive settings, special etlondeachers need content knowledge
familiarity (e.g., Mastropieri et al., 2005, Moraxet al., 2002; Keefe & Moore, 2004;
Zigmond & Matta, 2004; Rice et al., 2007; Scruggale 2007).This study confirms that.
Content knowledge is important in allowing speedlcators to take the lead role in co-
teaching settings. Dan exemplifies it. In this sthés content knowledge was not
measured directly but rather indicated throughsgdbrt and inferences from his

teaching moves.

The data from these classroom observations andviewes indicate that Dan
possessed more than common knowledge in sciergzeifethe two teaching episodes,

di-hybrid cross and vertebrates, Dan could not fegpproached the topics as he did
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without adequate content knowledge) and that hetyp@dmake important contributions.
He was confident with the content, and this helpad select appropriate examples while
teaching. These not only helped students compretihenconcept, but also connected
science with daily experiences and with other caindéeeas to aid comprehension.
Highlighting the significance of content knowled@gn said, “I do not care how good
your knowledge is about teaching strategies. Yae ha know the content or you risk
trying to make content fit the teaching strategisu have to use teaching strategies that
fit the content (Interview 2 SE, 3/14/12). Knowitiige content helps a teacher identify
and select appropriate strategies for teachingpeifsptopic, and according to Dan, it is

not the other way around.

In response to an interview question about whetkerould have made his

contributions without the content knowledge, he&lsai

While | could have done it without any content kieage, it would have been
difficult and far less useful. | would halad to rely far more on my co-teacher for
everything, making me more of an assistatihé classroom as opposed to a fully
contributing teacher. I'm not saying | wautdhave been helpful; | could have
worked on behavior skills, study strategagganization, etc. But for anything
requiring content knowledge, | would haverb&e less helpful (Debriefing 14,
5/29/12).

Content knowledge familiarity helped Dan take alleae in the co-teaching

partnership; without content knowledge he wouldehlbgen a supportive teacher only.
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In this study, Dan showed us how a special edoicaéiacher can gain content
knowledge while co-teaching rather than throughgesional development or taking
extra content courses. Dan’s involvement in teagbinlogy changed over the years. He
said that with the growth in content knowledge,roie changed from that of a supporter
to that of a lead teacher. Even with that change played multiple roles in this co-
teaching partnership and made a wide range ofibotibns. He pointed out during an
interview that the following strategies deepenedduntent knowledge and made him
comfortable taking the lead role: (a) he kept anablin which he maintained running
notes of all the things they did in teaching a ept@nd also reflected upon them as to
what went well and what did not go well; (b) he madular debriefing meetings with
Kristine to talk about the content and about howdd new pedagogies or try to do
things differently; and (c) he closely observedistuits who struggled with the content

and made sure those issues were addressed irvibe s=ssion or in the next lesson.

The quality and quantity of Dan’s contributions kad over time as his content
knowledge changed. For example, during an interiben said that in the first year of
co-teaching he observed Kristine teach and leaimedontent and made a few
contributions. By their third co-teaching year lu¢ anly suggested but also implemented
activities. Without content knowledge familiarit9an could not have made contributions
in a lead role. Even a supportive role would hagerbless effective, for example

conducting review sessions, helping students toenmake cards, or organizing pre-tests.

Dan’s biology class consisted of a diverse stugepulation including students
in grades 9-12, at-risk students, and studentsdistdbilities. He helped students with

and without disabilities with their independent wand with completing classroom
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activities. In addition, Dan would interject whemigtine was teaching and he observed
that students were struggling with a specific cghcand he provided an extra example
or further detail about the concept. Ironicallywas easy for Dan to connect with
students and to anticipate their struggles andseed specific topic because he was not
much of a content expert. Acknowledging Dan’s dbuitiions, Kristine said, “It is easier
for you to think about strategies because you lasecto what they are learning” (Team
Interview 1, 5/2/12). She pointed out during armtew that she valued Dan's input both
in planning and teaching of biology. Initially Ddrd not have content knowledge
expertise but he gained that over time and his experience helped him to identify
students who were struggling with the content atifigaconfusion. This helped him
identify the hard concepts where students strugaihetithose topics that required more

practice and reinforcement. During an interview Baid:

She [Kristine] has the biology backgroundteof stuff might not be confusing for
her but a lot of the nomenclature is confgsiSo | will be more than happy to ask
guestions and would jump in and ask for thatification because if | do not get it
chances are kids did not get it too, so are@o over it some more (Interview 3 SE,
5/29/12).

Dan interjected when Kristine was teaching withgjioss and asked for

clarification because he thought if he did notigethances are kids did not get it either.
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Dan’s Pedagogical Content Knowledge

In this study, | used Ball’s model to identify Darpedagogical content
knowledge and to explore how PCK informed his dbntrons. | looked at Dan’s PCK

using the following components.

Knowledge of content and students (KCS).

Dan’s understanding of his students and his fantyiavith the content helped
him anticipate and identify where in the lessometis would struggle or would get
confused and what examples and/or activities' stisdg@ould find interesting or hard. It
also helped him recognize the evolving knowledgstodlents, which Ball defines as
different indicators of KCS. Dan often asked a watleay of questions while teaching a
lesson to make sure that students were graspiagmation and had no misconceptions.
These questions ranged from simple recall to coxgtalysis. For example, if Dan was
not sure that students comprehended the conceptplie ask questions or do a simple
“thumbs-up” activity to check. He also asked questiwhen Kristine was teaching if he
felt the concept needed to be further broken domneeated or if it required an extra

example.

Dan knew what activities and examples would intesesdents related to the
topic. His examples were often from daily and pees@xperiences and he added a little
fun in the activities. This made science interggtind helped students learn complex
concepts or review the information to clear dowrtd misconception. For example, Dan
organized a review session before school for alestts, including students with

disabilities, and called it a “Punnett Party.” Dhgithe Punnett Party the students ate
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donuts and practiced making Punnett squares, vaneh visual representation of
“Mendelian Inheritance.” Dan believed that addindgriut party” to a review session
made it interesting while allowing students to swsize the information learned in the

class.

Ball and her colleagues, in their PCK model, ditifoous on the specific needs
of students with disabilities. | infer from the @bpgation and debriefing data that Dan’s
primarily focus for some of the pedagogies he wgasl more on the students than on the
content. One such pedagogy he used was mnemor@dsliéved that mnemonics would
help all students, but specifically students wiadilities, to remember information or a
concept. This came from his experiential learningd also from his previous experiences
with students in co-teaching settings. For exaniplée whole-group setting, when
Kristine was teaching the reproductive parts dbwér, Dan said, “To remember the
male parts, look for ‘men’ or ‘man’ in the wordsorfexample, sta+men, stamen. Or put
‘M’ in front of anther to remember ‘manther.’ Filamt has the word ‘men’ in it,
reminding students that these are three male pha$lower.” Different types of
reconstructive or transformational mnemonics caodsa to address memory issues of
students with disabilities (Scruggs, Mastropierylgley, & Marshak, 2010). Dan also
modified tests, assignments, and handouts to rheetdeds of the students with
disabilities and to engage them in the lesson. &smtook into the consideration the
needs of the students in general to develop theggalans for the biology, which

changed two to three times in a semester.
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Knowledge of content and teaching.

Dan strategically organized the content, chose elesrto introduce the topic,
decided on activities that could take students eegypo the content, and selected various
representations. This indicates an intersectiddaof's content knowledge and his
knowledge of content specific pedagogies requioatidke that content accessible to a
diverse student population. This study did notipalarly investigate the special
education teacher’s content knowledge and usepdd-8pecific strategies. However, the
findings of this study do support that content ktexlge is important for PCK. Dan
believed content knowledge familiarity was impottior a special education teacher in
order to have an effective co-teaching partnershiphich both teachers take a lead role
in providing substantive instruction. He believieattto teach a concept a teacher needs to

know that concept; only then can he decide aniefftdeaching strategy.

As a lead teacher, Dan systematically organize@dhnéent into subtopics such as
examples, characteristics, and various adaptatiteshen used notes cards and
summaries not only to help students to make cororebetween different components,
but also to acknowledge their relationship withreather. He said in the debriefings that
there are different models to organize and syntkdasformation and they (he and
Kristine) incorporate them in their class. The erapodel was one of his favorites
because it helps students to see things lineadyhariearned that from his teaching
experiences. He commented that he implementedusapedagogies that provided
opportunities for representing and reinforcing ¢batent. Dan believed that science
could be best taught through doing and suggestedshan activities for learning

different concept.
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Knowledge of curriculum.

Dan’s knowledge of the biology curriculum changemhf his first year of co-
teaching with Kristine to their third year of caatding. To Dan, science is “a series of
guestions and trying to find ways to answer theraugh experimentation...these
guestions can be applied to a wide variety of fefdom biological science to social
science to physical science...you have a questioryandeek to answer it through
experimentation” (Interview 3 SE, 5/29/12). Dartidneed that science helps students to
develop skills such as problem solving and crittbaiking, which could be applied not
only to school subjects but also in real-life sitoias. For example, he said students could
use the scientific steps in solving an issue withieand. He felt his students could apply
scientific steps outside the four walls of the stasm in real-life situations solving non-
science issues. The pragmatic value of sciencaldmlip students to be critical thinkers

and creative.

Dan implemented examples and activities acrossamrient areas such as
English and math because he believes in makingemtioms with other school subjects
and demonstrated that science cannot be taugboletion. Judging by the various
resources and teaching pedagogies he used irsk@ig it is clear that he was familiar
with the available resources and their adequateTigs was a clear reflection of his

knowledge of curriculum.

Grouping Dan’s PCK into three discrete categorelpdd me analyze how that
knowledge helped him, for example, in the selectibmultiple representation of a topic

or in his response when a student asked a corgkted question. There are teaching
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instances and examples in the data that illustrate Dan’s understanding of students
and of the content helped him to anticipate thegsfiles of the students and how he could
represent the information in multiple ways to mékaccessible. In many cases, however,
it was difficult to identify which component of Bal model influenced him. For

example, at times it was difficult to identify whet he was drawing on knowledge of
students and content or rather on knowledge ofetttraind teaching. This raised a
guestion about whether parsing into componentslgil. Shulman (1987) noted that
PCK is not an absolute category of knowledge, hutaamalgam of content and

pedagogy that is uniquely the providence of tea®n@:8). From the teacher preparation
perspective, | believe this model and the parsmgdhelp supervisors and teacher
educators to identify the struggles of pre-seraicd on-the- job teachers in terms of their

content knowledge, knowledge of students, and @urim knowledge.

Implications and Recommendations

Co-teaching is considered one of the most commasey service delivery
options to effectively implement inclusive educati®astropieri et al., 2005) and better
serve all students in the general education cducuThis research has shown, in order
for a co-teaching team to become effective and kesahy contribute in this instructional
partnership it must maneuver its way through thgest of co-teaching. That takes time
and the consistent effort of two teachers. Theegfechools should not frequently
regroup co-teaching pairs. They should develoma framework with parameters in
order to determine the right fit. It appears thadwing each other in advance and
volunteering for co-teaching are significant cdmitors to a team'’s success, and this

study confirms that. Principals and building admiirators should involve potential co-
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teachers in the pairing process and accept thairt inlecause forced co-teaching does not

result in efficient instructional partnerships.

With the implementation of Response to Interven{iRml) and the changing
roles of both teachers, general and special educétuchs & Fuchs, 2012), this question
remains: Would a co-teaching model be consideradesai approach for providing
substantive instruction to students with and witrepecial needs in the general
curriculum? RTI as a school-wide prevention prosidervices and interventions to
struggling students at increasing levels of intgraind suggests that special education
teachers offer expertise at many levels of impleateon within a multi-professional

team (Fuchs & Fuchs, 2012).

In this study, the co-teaching model the teacheopted, having Dan teach 50%
of the time, worked for them and improved over titmeaddition, Dan provided support
when Kristine was teaching and helped small grauifis their assignments or conducted
guided reviews. It not necessary for a special atioic teacher to always take a lead role.
There are six different models of co-teaching dmirtselection depends upon the
content material, ecology of the class, and coméwel of the teachers implementing it

(Friend & Cook, 2003; Villa et al., 2004).

Content knowledge familiarity plays a significaote in deciding the role and
contributions of special education teachers in@otocused co-teaching contexts. The
findings of this study indicate that the qualitydagquantity of the special education
teacher’s contribution changed over time with therease in content knowledge. This

implication is echoed by other researchers who falgnd that the in-depth content
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knowledge of special education teachers in co-iegatot only helped them take lead
roles; it also helped them make an active contioinuh the partnership (Keefe & Moore,
2004; Mastropieri et al., 2005; Scruggs et al.,2®ice and Zigmond, 2000). With the
emphasis on content preparation for highly qualiteachers and the use of measures
such as PRAXIS to define content knowledge expertigore research is needed to
define content knowledge familiarity for specialiedtors. Also, how would this content
knowledge familiarity look for special educatoradhing either across the content area or

in self-contained classrooms?

In this study, Dan pointed out one significanuessluring a team interview.
Professional development could provide an oppagunibecome familiarized with the
content. Because special education teachers aftéeach across content areas, in-
service professional development should provideodppities regarding content
knowledge familiarity and should include workshdmshands-on experience related to
content-specific strategies. Dan described anestgrg way to gain content knowledge
that worked for him. He kept a journal, scheduletiréefing meetings with Kristine, and
closely observed students in the biology class were struggling with the concept.
Special education teacher preparation programslcsuggest these strategies to on-the-

job teachers as a means to gain content knowletige @o-teaching.

In this study, Ball's model of PCK did provide egitte and an overview of
Dan’s pedagogical content knowledge. However, thher® not enough data to support
this evidence in terms of examples or activitieg than contributed; he drew either from
his special education background or from his comkimwwledge. More research is

needed to collect qualitative and quantitative a@etdhe contributions of special
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education teachers and their PCK from the initityeyear in the co-taught classroom
through a significant period of co-teaching implenagion in order to analyze any

change in the role of special educators as contibuQuestions such as what are the
mediating factors that help in making contributi@msl is PCK one of them, should be

explored?

Limitations of the Study

| was in the field for four months and observeddbeeaching once a week. |
cannot say absolutely that these were the onliegfies or examples or activities that the
special education teacher conducted while teadhimiggy. | could not always follow
Dan as he moved around in the classroom, so waabi®to collect all information
about what questions students were asking or whathe asking them to be sure they
understood the content of the lesson. Even thougiidcted data using multiple data
sources and did the member check to establistwouigtiness, it is possible that my

findings would have been different if | had visitida@ school every day for four months.

Another limitation of this study was that evenugh | looked for student
growth during the academic year in this co-taugblolgy class, | did not use any
measures. Teachers’ comments and verbal analystssused as the data. No school

records or documents were considered.

The third limitation of the study was that | didtrepecifically ask the special
education teacher in the interviews or in the ddlmys where he felt his knowledge of

students came from that allowed him to identifynoplement examples and/or activities.
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Therefore, | did not have sufficient evidence tammect Dan’s contributions in special

education with Ball's knowledge of content and stuis category.

The last limitation of the study is that | did nte any tool to measure the special
education teacher’s content knowledge. The gathercontent knowledge expertise of
the special education teacher in this study wdsepbrted and further confirmed by the

general education teacher.

Summary

The study enumerated the contributions of the speducation teacher in
planning and co-teaching biology. This study atmhdated that the special education
teacher’s content knowledge played a significalg mothe contributions he was able to
make, which is consistent with the literature. Ateresting finding related to how he
gained and used his content knowledge in the dassin concert with the expertise of
the regular education teacher. Lastly, it was fimbs40 get a glimpse of the special
educator’s pedagogical content knowledge using®Badbdel. However, more research
is needed to define the nature of PCK in speciatation and how it is perceived by
professionals in the field. This study also raigesstions related to the role definition of
special educators in the light of school reformnggasted by RTI. Do we actually need

two teachers with identical knowledge and skilleateaching? (McKenzie, 2009).
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Appendix A
Tool for Measuring PCK
Ball’s PCK Ball’s indicators Guided examples- Examples from Examples from
Categories (Ball et al, 2008) Biology the Teaching the Teaching
Episodes-one Episodes-two
Knowledge of | Teachers must Considering

Content and
Students (KCS)

anticipate what
students are likely
to think and what
they will find
confusing.

When choosing
an example,
teachers need to
predict what
students will find
interesting and
motivating.

When assigning a
task, teachers
need to
anticipate what
students are likely
to do with it and
whether they will
find it easy or
hard.

Teachers must
also able to hear
and interpret
students’
emerging and
incomplete

concepts with
multiple scientific
terminology and/or
processes,
concepts that are
new to the
students

Considering
examples from day-
to-day life,
personal
experiences,
or/and TV shows
related to biology

Considering
activities that
would help
students either to
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thinking as
expressed in the
ways that pupils
use language.

In addition to
Ball’s indicators-

Anticipates while
planning the
struggles of
students with
disabilities such
as difficulty with
memory,
abstract
reasoning or
taking notes

Considering
activities such as
copying long notes,
multi-layered
diagrams, difficult
scientific
terminology or
processes

Knowledge of
Content and

Teaching (KCT)

Teacher sequence
particular content
for instruction.

Breaking down a
concept into
different parts such
as definition, types,
examples or
characteristics, so
that is
comprehensible by
most students.
Demonstrating
relationships,
similarities and
differences
between and
among sub-topics.
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They choose
which example to
start with and
which example to
use to take
students deeper
into the content.

Teachers evaluate
the instructional
advantages and
disadvantages of
representation
used to teach a
specific idea and
identify what

Providing examples
that students might
already know and
then tapping into
the information
that the teacher
wants them to
know.

Teaching topic
“scientific process”
through an
experiment, so that
students learn
different steps by
doing an activity,
but understands it

different methods | would be a
and procedures challenge for some
afford to make a
instructionally. connection
between
conceptual and
procedural
knowledge.
Knowledge of Knowledge of the | Considering
Curriculum curriculum being | examples or
(KC)— taught to the activities from
Shulman’s Def. | curriculum that geography, math,
a.Lateral students are or English language
Curriculum learning in other | arts
knowledge classes
Vertical Considering what
b.Vertical knowledge students know
Curriculum includes about topic
Knowledge “familiarity with “heredity” then

the topics and
issues that have

builds on it and
also, what would
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been and will be
taught in the
same subject area
during the
preceding and
later years in
school and the
materials that
embody them”
(Shulman, 1986,
p.10)

they be learning in
their next biology
class about
heredity
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Appendix B
Interview Protocol
First Interview-Special Educator

Thanks for participating in this study. | assure yoat information provided by you will
be held confidential, and no identifying informattiwill be used in the results. At any
given point of the interview if you feel uncomfdsta you could request to either stop the
interview or audio tapping the information.

Section A: School Context

Describe the school in which you are currently virogk

Describe the mission and vision statements ofthed and how you see yourself
connect to that.

How would you define inclusion?

What kinds of models for serving students with bikiées are used in your school?
How does your school support co-teaching?

Section B: Classroom context

How many students are there in your co-teachings@la
How many students with special need are thereisnctass?
What different disabilities you work with?

How long have you been working with these students?
Describe your class as a whole.

Describe the curriculum used in teaching biologthis class.

What state standards do you implement in teacturgpee at the high school level
particularly in this science class?

Section C: Demographics

What is your educational background? How and wh&te/ou obtain your teaching
license?
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Tell me about your majors and minors that you tmolkndergraduate and/or graduate
programs.

Which were your favorite and less favorite contergas, and why?

Describe some collaborative experience(s) you haden your teacher preparation
program. (like group projects, assignments, clagaractivities, classes)

Section D: Teaching context
For how many years have you been teaching?

Walk me through your teaching experience.

What motivated you to go into teaching?

Why did you go in special education?

Tell me about yourself as a teacher.(teaching tselghilosophy, strengths, challenges)

What are your experiences in co-teaching? What @aoademic subjects have you been
co-teaching in your current position?

What are your favorites co-teaching subjects ang?wh
For how long you have been in the current co-tearhbsition?
How did you come to participate in this co-teachpagtnership?

Describe your current co-teaching role.
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Second Interview-Special Educator

Section A: Co-teaching

Generic

How do you define co-teaching?

Explain benefits of co-teaching in inclusive sejin

Describe one positive and one less positive caiiagaexperience

What essentials do you think are important fora@fe co-teaching at the high school
level and why?

School

What different models of co-teaching have you imat in your current school?
How did you decide upon on those models?

Is there any specific model that works better en¢hrrent biology class? Why?
Biology class

What factors encouraged you to be in the curresteaohing partnership?

Describe how you two plan, manage the instructma, assessment (curriculum,
instructional strategies, modifications & accomntaaes, assessment, IEP goals)

Tell me about how you and your co-teacher workugloconflicts or unforeseen events
Tell me about what both of you bring to this parsigp

Section B: Pedagogical content knowledge

Generic

How do you define pedagogies?

Are there content specific pedagogies? Give example

Why do you think it is important for a teacher vk mastery of content specific
strategies?

Section C: Knowledge of students and teaching (Coropent)

What about students do you and your co-teacher ikegnd while planning a lesson?
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What does each of you bring to the planning?

How do you anticipate misconceptions of studeh@ny, related to a specific concept
while planning a lesson? Give an example

How do you address those misconceptions in planesngell as teaching that concept?

How do you identify evolving or partial understamgliof students in different activities
and assignments?

How do you decide that a particular concept reguare addition activity, example, or a
narrative?

Section D: Knowledge of content and teaching (compent)

What essentials do you keep in mind while breakiogn a specific concept into sub
concepts?

What strategies do you implement for illustratingoanection between concept and sub-
concepts or among sub-concepts?

How does knowledge of content helps you decide@pipate strategies for a particular
content?

How important is the special education teachertgeat knowledge in co-teaching? Give
an example

Section E: Knowledge of curriculum (component)

How important is the knowledge of horizontal andti¢al curriculum for a special
education teacher in co-teaching?

Is it important for a teacher to know what a stud®ings to the class for planning for a
specific concept? Why or why not?

Do you think knowledge of curriculum helps you demtify and decide on teaching
strategies for a particular concept? How?
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Third Interview-Special Educator

How would you define science?

Why do you think it is important to include sciennehe school curriculum?
How do you think science should be taught at tigé school level?

How do you help students see connections withirctimeent material and between
science and other subjects?

What do you want your students to take away fromn lifology class?
(facts/principles/science process/inquiry skills)

What different pedagogies do you use most in yoalogy class?
(examples/diagrams/experiments/concept maps/iitistrs)

Do you think the nature and the use of these peagiagovould change if you were
teaching chemistry instead? If so, how and if Kdgy?

How often do you think of an alternative explanasiavhile planning and teaching a
concept and why?

How often do you engage the whole class in disonssaind how do you involve students
with and without disabilities in that?

How often do you demonstrate scientific princiglegour biology class and how do you
do that?

Do you think science could be taught through plgyaientific games at the high school
level? Explain benefits of this strategy.

How would you teach the following concept “partsadfower” assuming you have 50/50
student population i.e. 50% students with disaediand 50% students without
disabilities?

What consideration would you keep in mind in dosod@

Do you think your knowledge in the special-eduaafield would help you deciding on
these pedagogies? How?

Do you think not having an educational backgroundaience gets in your way deciding
how to teach a particular concept? If so, givexangle.
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First Interview-General Educator
Section A: School Context

Describe the school in which you are currently virogk

Describe the mission and vision statements ofthed and how you see yourself
connect to that.

How would you define inclusion?
What kinds of inclusion models are used in younosth
How does your school support co-teaching?

Section B: Classroom context

How long have you been working with the currentdgy students?
Describe your class as a whole.
Describe the curriculum used in teaching biologthis class.

Tell me about how you and your co-teacher workugloconflicts or unforeseen events
whether it is classroom management or planningsole

Section C: Demographics:

What is your educational background? How and wh&te/ou obtain your teaching
license?

Tell me about your majors and minors that you tmolkndergraduate and/or graduate
programs.

Which were your favorite and less favorite contemrgas, and why?

Describe some collaborative experience(s) you haden your teacher preparation
program. (like group projects, assignments, clagaractivities, classes)

Explain potential benefits and challenges of imm@ating collaborations at the high
school level.

Section D: Teaching context

For how many years have you been teaching?
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Walk me through your teaching experience.

What motivated you to go into teaching?

Tell me about yourself as a teacher (teaching tselhilosophy, strengths, challenges)
What are your experiences in co-teaching?

What are your favorites co-teaching subjects ang?wh

For how long you have been in the current co-tearpbsition?

How did you come to participate in this co-teachagtnership?

What factors encouraged you to be in the curresteaohing partnership?

Describe your current co-teaching role.

Tell me about what both of you bring to this partiep

Describe how you two plan, manage the instructma, assessment (curriculum,
instructional strategies, modifications & accomntaes, assessment, IEP goals)
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First Team Interview
Part |
Classroom environment

What considerations did you make while develophmgdeating arrangement plan/chart
for the biology class? And will it remain the safoethe entire school year.

How do you select materials and things that arplaygd in the classroom or on the
bulletin board?

Are students involved in this process of selectibrs®, how?
How do you develop classroom norms or expectations?

How do you decide on the classroom supplies for mlogy class? Is there any
standard protocol or some guidelines for that?

Time management and transition
How do you decide the time framework for studeatsdmplete classroom activities?

What criteria do you observe in providing extradito students for turning-in
assessments, projects and/or homework?

What strategies do you implement indicating tramsifrom one activity to another and
from one concept to another?

Is there a standard protocol that you follow faxamplete homework and assignments?
Explain

What different reinforces do you provide to studemhen they meet the expectations and
how are they decided?

Part Il
Presentation of material-Differentiated instruction

What things do you keep in mind while developing piacing guide for current biology
class?

How do you make sure that students understanditepexpectations of a lesson or a
teaching unit?
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Are your expectations same for all the studenthénclass? If so, how do you set the
expectations for students with and without dis&b8gr

How do you finalize teaching strategies for teagharspecific concept? (needs of
students/difficulty level of the concept/differdaarning styles)

Why do you select more than one teaching strategiefiching a particular concept?

Do you think your knowledge of content plays a #gigant role in selecting these
strategies? If so, how?

Are there any subject specific teaching strateigiesience? If yes, give an example.
What about students do you keep in mind in credtanydouts or fill in notes?
Assessment and grading

What different types of formative and summativeeasments do you use in your biology
class? And how do you finalize them?

Do you incorporate alternative assessment in yalody class? How do you decide?
Give an example.
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Second Team Interview

Walk me through the professional development po&asteachers at your current
school?

Do you have any PD goals for improving your co-teiag for the next school year? if so,
how would you achieve them?

Explain if you have any PD goals for honing in neaching strategies for teaching
biology?

How does your school support your PD goals?

Did you get some orientation or attended some handsgorkshop to co-teach before co-
teaching? And did it help?

How did your co-teaching instructional partnersgimpw over the years? Give an
example.

What strengths and areas of expertise you botly lmifor teaching of science and how
has it helped you in co-teaching?

How would you define Science?
Explain your goals for teaching science at the séany school level.
How did you incorporate differentiated instructionyour current biology class?

Which teaching strategies do you think facilitattedent interest and learning in science?
Give an example.

What indicators tell you students were learningdad of just doing the activity or the
lab work?

How do you integrate content, teaching strategied,technology in your biology class?
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Appendix C

Consent Letters/Forms

Informed Consent IRB Protocol Number:12.139
UW - Milwaukee
IRB Approval date:11/9/2011

University of Wisconsin — Milwaukee
Consent to Participate in Research

Study Title: The role of pedagogical content knowledge (PCKa special education teacher in
co-teaching at the secondary school level: A CasdySChangedl

Person Responsible for ResearctDoctoral student-Bharti Tandon and her advisorJDdith
winn.

Study Description (Note to reviewer): The purpose of this research study iexplore the
relationship between pedagogical content knowl€B§K) and the role of a special
education teacher in an effective co-teaching tatithe high school levebne co-
teaching team comprised of a general and a speshiglation teacher will participate in this
study.

For special education teacherThis study will focus on subject specific stratagileat a
special education teacher brings to co-teachirayder to provide substantive instruction
to children with and without disabilities in a gesleeducation curriculum. Furthermore,
the study will also explore how the teacher selants implements different strategies in
conjunction with knowledge of learners-their strégmgnisconceptions, and difficulties-in
teaching a specific concept within a co-teachingneaship. | will be conducting a
minimum for five audio-taped interviews; each viaé approximately an hour in length.
These interviews will be conducted outside of yaork hours. | will also do at-least five
classroom co-teaching observations. After the alagens, | will most likely want to de-
brief with you about what occurred In additiomill be collecting course artifacts such as
your lesson plans, assessment tools, and schacigsahbout co-teaching.

Risks / Benefits: Risks that you may experience from participatirg @nsidered minimall
understand that you might feel hesitant to shemnmation with me, but | anticipate you
will feel more comfortable sharing information otrere. There are no costs for
participating. You may be recognized as a partidijpé the study, but | will work to hide your
identity. Your participation, and what | learn fratnwill lead to me by providing suggestions to
improving instruction in teacher preparation progsa

Confidentiality: Your information collected for this study is comiglly confidential and no
individual participant will ever be identified withis/her research information. Data from this
study will be saved on a password protected compaoitdive years and then destroy. Paper
copies of the data will store in the privacy of theearcher's UWM office. Only Bharti Tandon,
and her advisor Dr. Judith Winn will have accesth&information. However, the Institutional
Review Board at UW-Milwaukee or appropriate fedagdncies like the Office for Human
Research Protections may review this study’s rexcord
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Voluntary Participation: Your participation in this study is voluntary. Yonay choose not to
take part in this study, or if you decide to taketpyou can change your mind later and withdraw
from the study. You are free to not answer any tijpres or withdraw at any time. Your decision
will not change any present or future relationshifts the University of Wisconsin Milwaukee.

Who do | contact for questions about the study:For more information about the study or
study procedures, contact Bharti Tandohtahdon@uwm.edand/or 414-232-8642 and
Dr.Judith Winn ajwinn@uwm.eduand/or 414-229-4109.

Who do | contact for questions about my rights or omplaints towards my treatment as a
research subject? Contact the UWM IRB at 414-229-3173idsinfo@uwm.edu

Research Subject’'s Consent to Participate in Resezr:
To voluntarily agree to take part in this studyyuyoust be 18 years of age or older. By signing
the consent formyou are giving your consent to voluntarily partadi in this research project.
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Informed Consent IRB Protocol Number:12.139
UW - Milwaukee
IRB Approval date:11/9/2011

University of Wisconsin — Milwaukee
Consent to Participate in Research

Study Title: The role of pedagogical content knowledge (PCKa special education teacher in
co-teaching at the secondary school level: A CagdySChanged

Person Responsible for ResearctDoctoral student-Bharti Tandon and her advisorJDdith
winn.

Study Description (Note to reviewer): The purpose of this research study iexplore the
relationship between pedagogical content knowlB§:K) and the role of a special
education teacher in an effective co-teaching tatithe high school levebne co-
teaching team comprised of a general and a spedhiglation teacher will participate in this
study.

For general education teacherThis study will focus on subject specific stratsgihat a
general education teacher brings to co-teachimgder to provide substantive instruction
to children with and without disabilities in a gesleeducation curriculum. Furthermore,
the study will also explore how the teacher selants implements different strategies in
conjunction with knowledge of learners-their strasg misconceptions, and difficulties-
in teaching a specific concept within a co-teaclpagnership. The focus is on the
special education teacher but, as co-teaching isipartant component, the teaching
they both do will be importanthe study will also investigate your input in plamg

teaching, and/or evaluating studemtaill be conducting a minimum of one audio-taped
interview of you and the special education teacmethe team, which will be
approximately an hour in length. These intervievislve conducted outside of your
work hours. | also, will do five classroom co-temchobservations. After the
observation, I will most likely want to de-brieftwiyou about what occurred. In addition,
I will be collecting course artifacts such as ytmsson plans, assessment tools, and school
policies about co-teaching.

Risks / Benefits: Risks that you may experience from participatirgy @nsidered minimall
understand that you might feel hesitant to sh&mnmation with me, but | anticipate you
will feel more comfortable sharing information otnere. There are no costs for
participating. You may be recognized as a partitijpé the study, but | will work to hide your
identity. Your participation, and what | learn frathwill lead to me by providing suggestions to
improving instruction in teacher preparation progsa

Confidentiality: Your information collected for this study is comiglly confidential and no
individual participant will ever be identified withis/her research information. Data from this
study will be saved on a password protected comportdive years and then destroy. Paper
copies of the data will store in the privacy of theearcher's UWM office. Only Bharti Tandon,
and her advisor Dr. Judith Winn will have accesth&information. However, the Institutional
Review Board at UW-Milwaukee or appropriate fedageéncies like the Office for Human
Research Protections may review this study’s rexord
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Voluntary Participation: Your participation in this study is voluntary. Yonay choose not to
take part in this study, or if you decide to taketpyou can change your mind later and withdraw
from the study. You are free to not answer any tijpres or withdraw at any time. Your decision
will not change any present or future relationshifts the University of Wisconsin Milwaukee.

Who do | contact for questions about the study:For more information about the study or
study procedures, contact Bharti Tandohtahdon@uwm.edand/or 414-232-8642 and
Dr.Judith Winn ajwinn@uwm.eduand/or 414-229-4109.

Who do | contact for questions about my rights or omplaints towards my treatment as a
research subject? Contact the UWM IRB at 414-229-3173idsinfo@uwm.edu

Research Subject’'s Consent to Participate in Resezr:
To voluntarily agree to take part in this studyyuyoust be 18 years of age or older. By signing
the consent formyou are giving your consent to voluntarily partadi in this research project.
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Informed Consent IRB Protocol Number:12.139
UW - Milwaukee
IRB Approval date:11/9/2011

UNIVERSITY OF WISCONSIN — MILWAUKEE
CONSENT TO PARTICIPATE IN RESEARCH
PARENT/STUDENT CONSENT FORM

1. General Information

Study title:

Title: The role of pedagogical content knowledg€K of a special education
teacher in co-teaching at the high school leveCase StudyGhanged

In this research study | will be observing the eaehing between the two teachers in
your biology class-the way they teach, communicstiare ideas, and divide
responsibilities. In addition | will be interviewgrboth teachers to understand the
way they plan a lesson and use different methotksaiching a concept. To better
understand how they work together, | am also gtortge videotaping their teaching.
You may be in the videotapes.

Person in Charge of Study (Principal Investigator):

PI-Judith Winn PhD

Associate Professor

Department of Exceptional Education
University of Wisconsin-Milwaukee

Student PI- Bharti Tandon
Doctoral Student
University of Wisconsin-Milwaukee

This study is not sponsored but is one of the reguents in my PhD program.

2. Study Description

You are being asked to participate in a researgiystYour participation is completely
voluntary. You do not have to participate if yomumbt want to.

Study description:
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The purpose of this study is to understand co-iegdbetween the two teachers teaching
your classroom. | will be coming on most Wednesdaying the 3 and 4" term of your
academic year and will be observing and videotaprsgteaching block, biology, during
my visits. My focus is on the teachers and how tleegh. | will be observing and
videotaping the class.

3. Study Procedures

What will | be asked to do if | participate in the study?

Since my focus is on classroom teaching, | wolkd Yiou to participate in classroom
activities as usual. The reason | am video recgrdiassroom teaching is that it will help
me to understand the way you're both teachers wag&ther. If you decide not be
recorded, you can stay in the class. Those stugdrisdo not wish to be recorded will
have their faces obscured.

4. Risks and Minimizing Risks

What risks will | face by participating in this study?

There are no foreseeable risks for participatintdnis research study.

5. Benefits

Will | receive any benefit from my participation in this study?

You would be helping in the completion of my diga@#on research project about how
your teachers work together.

6. Study Costs and Compensation

Will I be charged anything for participating in thi s study?
You will not be responsible for any of the costafrtaking part in this research study.
Are subjects paid or given anything for being in tle study?

You will not be paid or give extra credits for tagipart in this research study.
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7. Confidentiality

What happens to the information collected?

All information collected about you during the cserof this study will be kept
confidential to the extent permitted by law. We ndegide to present what we find to
others, or publish our results in scientific jousnar at scientific conferences.
Information that identifies you personally will nio¢ released without your written
permission. Only, Bharti Tandon and her advisontbud/inn will have access to the
information. All video-tapes will be stored in@ked cabinet. They would be destroyed
in one year after completing this study.

8. Alternatives

Are there alternatives to participating in the study?

If you decide not to be videotaped, that is fifdat is the only thing beyond
participating in class that we are asking you tanbihe videotapes while you are doing
your regular work.

9. Voluntary Participation and Withdrawal

What happens if | decide not to be in this study?

Your participation in this study is entirely volany. You may choose not to be
videotaped. Those students who do not wish to é@rded will have their faces
obscured. Your decision will not change anythinghie XXXX High School.

10. Questions

Who do | contact for questions about this study?

For more information about the study or study pdoees, contact Bharti Tandon at
btandon@uwm.edand/or 414-232-8642 and Dr.Judith Winnvanhn@uwm.eduand/or
414-229-4109.
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Who do | contact for questions about my rights or omplaints towards my
treatment as a research subject?

The Institutional Review Board may ask your nama,al complaints are kept in
confidence.

Institutional Review Board

Human Research Protection Program
Department of University Safety and Assurances
University of Wisconsin — Milwaukee

P.O. Box 413

Milwaukee, WI 53201

(414) 229-3173

11. Signatures

Research Subject’'s Consent to Video Recording:

It is okay to videotape me while | am in this studyand use my videotaped data in the
research

Students consent:
Parental/Guardian Consent:
Principal Investigator

| have given this research subject information loe $tudy that is accurate and sufficient
for the subject to fully understand the natureksiand benefits of the study.
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