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Teacher and Student Perceptions of Teacher Oral
Communication Behaviour in the Algebra Classroom
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Abstract

This paper examines student and teacher percemfdeacher oral communication
behaviour in the algebra classroom. These perceptioe the views expressed by 4
students and 3 teachers from a university in wesséate of U.S.A. This study
employed qualitative research methodology fordtearch design and analysis. The
sources of data consisted of open-ended questiomd, then followed by a
semistructured interview of all participants. Thatad were analyzed by using
content analysis of the transcripts. The resultshisf study indicate that teachers
resorted to variable oral communication format, hsas, repeating words and
procedures, to accommodate the different abiligle of their students. This study
concludes that effective oral communication bui#dsense of confidence among
children, which in turn motivates them to systewwty develop their own thought
processes, thereby building students’ conceptudratanding.

Keywords perceptions, oral communication behavioustudents’
conceptual understanding

Introduction

The achievement of the objectives of school refoamsnvisioned by the National
Council of Teachers of Mathematics (NCTM) can obgcome a reality if teachers
encourage students to share their ideas and comatarmathematical concepts with
their peers. The NCTM (2000) makes a strong caae dffective communication

enables teachers to create supporting and chalgngmvironments that actively
engage students in a rich classroom conversatidiaddgue, which deepens their
mathematical understanding.

Both teachers and students have an active roldatoip this endeavour. Teachers
have to use a variety of methods to engage studentsommunicate about
mathematics, because students usually need to osksvat least 30 times over, to
enable them adopt as them part of their vocabilempgmpson & Chappell, 2007). To
address the issue of communication, Thompson aiag@ehl (2007) recommend that
mathematics literacy should be an integral parthef school instruction, because
students are absorbed in a world of language thallemges them to speak, write,
read, and listen to mathematics. By doing so, sitsdeill be able to understand and
flexibly work with numbers (NCTM, 2000).

% Ph. Dr. Charles K. Assuah is a lecturer at the Bepnt of Mathematics Education, University of
Education, Winneba, Ghana. Email: assuahc@gmail.com

71



Teacher and Student Perceptions of Teacher Oral Communication Behaviour in the Algebra
Classroom
Assuah C. K.

Literature Review

The role of communication in mathematics learniras lbeen identified as a key
process in building students’ mathematical undadstey (Macgregor & Price, 1999;
Manouchehri & Enderson, 1999; Warfiel, 2003). Usinlge vocabulary of
mathematics to enhance mathematics teaching ardrigas very important (Huang,
Normandia, & Greer, 2005). Nevertheless, a few istudhave approached
communication in mathematics from a linguistic poiri view (Wakefield, 2000).
What certainly should concern educators and teadiie, is challenging students to
use mathematical language to accomplish sociakgbat will enable them to select
from the set of choices that are available to thertine language system (Christie &
Unsworth, 2000).

This calls for a shift in the current curricula thare implemented in schools.
Therefore, for successful implementation of schedbrm, students could learn by
participating in communicative activities withinasksroom discourse communities
(Wood & McNeal, 2003). Such communities providerskaresponsibilities between
teachers and students, both parties, identifyirdjaetomplishing respective roles in
the mathematics discipline (Boaler, 2003). To eehithis objective, teachers could
act as facilitators by building confidence amongdsnts to enable them become
successful problem solvers (Goos, 2004). Reforented communities have
different models of practice, each with a distwetenvironment different from the
other, and providing interactive and communicagxehanges within them (Wood &
McNeal, 2003). To realize its full impact, teachegtucators and researchers must
view discourse communities as potential communieatagents, which could
disseminate relevant information (Wood & McNealP3Q) The emphasis should be
placed on communicative patterns of mathematicguraentation, in order to
challenge and stimulate deep student engagemeanainematical practices (Boaler,
2003; Rojas-Drummond & Mercer, 2003; Wood & McNex103).

Enhancing Mathematical Discourse

The usefulness of mathematics activities and anadrounication to improve teaching
and learning has been highlighted by some mathemetiucators (Burton & Morgan,
2000). To improve mathematical discourse in schoatstructional design in
mathematics education should systematically integrahinking and oral
communication at all levels of the knowledge stmoet(Huang, Normandia, & Greer,
2005). Teachers, through this process, could giayrbles of both mathematicians
and mentors by communicating about mathematicsstadents to cultivate the
interest (Huang, Normandia, & Greer, 2005). Thisalgesan be achieved by
constructing different knowledge structures or saimarelations associated with the
mathematics content (Halliday, 2003). Fostering éxistence of these knowledge
structures to be operational in schools requiredihgh understanding of mathematics
content knowledge of both mathematics educators comdmunication experts, to
motivate students’ to speak mathematically (Hudaymandia, & Greer 2005).
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In this regard, teachers could also capitalizetodents’ mathematical potential in the
classroom to determine and develop an approprataimn through the reliance of
students’ oral communication skills, in order to ilthu their mathematical
understanding (Cobb, 2001). These teachers mayib&oe activities that focus on
the roles of teachers and students in mathemalissrooms (Lloyd, 2005). Such
activities might involve teachers’ critical examiioa of their own roles and that of
students in diverse representational classroontuctgdn, such as, in multimedia
lessons (Lloyd, 2005). Further, teacher educatoufdcencourage teachers to monitor
and reflect on students’ experiences and learnamg,a regular basis, to enable
teachers to explore and identify the right climataducive for learning to thrive
(Lloyd, 2005). These teacher educators, accordmgMewborn (1999), could
encourage and motivate teachers to think reflelgtiaeout teaching and learning, and
to support inclinations that view themselves anddebts as partners in the
construction of mathematical knowledge in the class. An advantage of such
mathematics instruction will allow students to expl mathematics in contexts that
support critical thinking and reinforces reasoniagd communication. In the
classrooms, this instruction, will allow students éngage in tasks embedded in
experiences that require them to justify their oeésy and to communicate such
thinking to their peers and teachers (Lajoie, 1998jalee, 2001).

Through the facilitation of mathematical discussidyy teachers, students actively
participate in making conjectures, and provide rclexplanations (Pierson,
Maldonado & Pierson, 2008). This has the potewtialielding effective instructional
approaches. Effective teaching is evidenced byeaylimathematics community that
motivates students to brainstorm and to articulaéer thoughts. Teachers who teach
in such mathematical communities listen to studemd authentically engage and
guide them in mathematical conversation. They asoourage students to learn
mathematics with understanding, discover teachiathous that foster understanding,
and engage in mathematical conversations that deepaceptual understanding
(Pierson, Maldonado, & Pierson, 2008).

Theoretical Framework

The theoretical foundation for the design and aialgf the study was based on the
Vygotsky's (1978) sociocultural theory, which sugtge that, children’s thought
processes and behaviours change when they inteithcpeople of different cultures.
Through this interaction, children use the “toobsVailable to them within these
cultures to form their own worldview. Vygotsky bmles that any effective pedagogy
creates learning processes that lead to developmbith ultimately results in Zones
of Proximal Development (ZPD). The Zones of ProXindevelopment is “the
distance between the actual developmental levedsabfild as determined by solving
a problem independently and the level of potentialelopment as determined
through problem solving under adult guidance, ocaltaboration with more capable
peers” (Vygotsky, 1978, p.86). Vygotsky posits thatteacher's knowledge and
understanding of what a child can do with guidaaieg what the child can do without
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guidance is useful for the teacher, because thesdetvels of the ZPD indicate the
developmental stages of the child at any given nmbmieor schools to realize its
potential benefits, the curriculum should be depeientally appropriate to enable
teachers plan activities that encompass not onlyatwbhildren can learn

independently, but also what they can learn witd Help of others (Karpov &

Haywood, 1998). For children to benefit from thessroom discourse, children
should be taught with instructions and activitieattfall within the zones, because
these instructions promote development (Vygotsky,8).

In order to reap better pedagogical practices,ce¥fe applications of this learning
theory require interactions that include effectinterpersonal communication within
classroom-learning environments among teachers samdents. As a challenge,
teachers therefore, should assist students toforamgheir habits of being passive
communicators of mathematics to active communisatofr mathematics (Cobb,
Wood, & Yackel, 1994).

Researcher background

The researcher has conducted an extensive researcral communication, while a
doctoral student in the U.S.A. In Ghana, the redeaifs home country, he has
witnessed firsthand the need to give teachers’ @yaimunication a special attention
in all mathematics instruction. The researcher, ifitgraction with students and
teachers, has come to the conclusion that, oralnugrication is meaningless if
students do not comprehend what their teachergghg classroom.

This study was guided by the following researchstjoas (1) What teacher oral
communication behaviors do teachers and studemsrtreas being effective in
yielding better teacher-to-student or student-geher interactions in the mathematics
classroom? (2) How do teachers and students desitré@se behaviors and why are
they important? (3) How do gender and English Laggulearner status influence
oral communication behaviors in the classroom?

Method
Design

A qualitative research design was used for theystOgpen ended questions followed
by a semi-structured interview format were useddtlect data from both students
and teachers. The data were analyzed by using rdoatelysis of the responses.
According to Carney (1972, p. 25), “content anayisi any technique for making
inferences by objectively and systematically idigmg specified characteristics of
messages”.

Participants

Three algebra teachers and four algebra studertisipated in the study. In order to
conceal their true identities, gender appropriateupdonyms were given to these
participants. The teachers were: Nancy, Tracy,Jaffiley. Each of them was born in
the U.S, has English as a first language, has leetwvleand 15 years of teaching
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experience in their respective subject areas, ahdsha four-year college degree in
mathematics. The students were Alan, Albert, Akamag Alicia, with ages ranging
between 14 and 17 years.

First, the sample size was not diverse becauseiparits were selected from the
same locality. For the results to be transferablether locations, a diverse sample
from several U.S. schools would have been moreesgmtative. Even though an

attempt was made to choose a gender balanced séwnphe study, the number of

female teachers who volunteered to participate@mumbered the males. Hence, the
smaller number of male participants in the study.

Data Collection

The initial source of data was a questionnaire isting of open-ended questions,
followed by an interview. The questionnaire focusedparticipants’ perceptions of
teacher oral communication behaviours in the aleatasses. It also investigated if
gender and ELL status of students affect teachaed’ communication behaviours.
The second stage of data collection was shapea lnyiteal analysis of data from the
responses to the open-ended questions and, asilg the second stage included
interview questions consisting of participants’ qegtions of teacher oral
communication behaviours in the classroom. Therviger was purposely done to
clarify the inconsistencies from the responsesh® open-ended questions. Each
participant was interviewed for 20 minutes.

Data analysis

The data were analyzed by using inductive methodhicth students’ and teachers’
responses were coded and classified accordindewearg themes. Coding of the data
began with codes generated from the data. The fiv@uapproach to coding was
utilized in a case-by-case basis to identify themeke data. By this approach, each
participant’s responses were compared and anafgresimilar themes with the other
participants. Frequencies of similar participaesponses were categorized into
relevant themes. Because the data were in two-fmdjcipants’ responses to the
open-ended questions were compared with the ig@rguestions for inconsistencies.
On completion of the coding, the data were analyaedentifying, organizing, and
understanding the relationships among the prinfanes.

Results

These results are organized by the following themesscription of oral
communication techniques; reasons for using sueh @aymmunication style; and,
gender and English language learner status. Altmod@ta were collected from
individual participants, themes related to paracifs’ oral communication behaviors,
uses of such communication behaviors, reactiorsuohh communication behaviors,
views on whether or not gender, English Languagaerner status, and teachers’
teaching styles affects students’ mathematical rstaleding were reported. The
presentation includes representative excerpts thenresponses, preceded by names,
which are pseudonyms.

75



Teacher and Student Perceptions of Teacher Oral Communication Behaviour in the Algebra
Classroom
Assuah C. K.

Description of Oral Communication Techniques

The teachers commented that they use differenhieg¢echniques that rely on oral
communication as a medium for helping students rstaled concepts and
procedures. Such techniques include collaboratmnencourage greater student
participation and ownership of learning, and, cardivist orientation for students to
build knowledge through dialogue with their teash@nd peers. Through these
techniques, teachers assume a lead role in theratam discourse by setting the
teaching and learning norms for students to foll®wdents, on their part, have the
freedom to discover their own learning methods atrdtegies. Ultimately, these
teaching techniques enable students to build ostiegi knowledge of higher order
mathematics. The teachers further commented thahouti effective oral
communication in the classroom, many mathematicatepts and procedures would
become so abstract and meaningless that studenits wot be able to fathom and
connect them to everyday life experiences. The hieac noted that achieving
students’ mathematical understanding has always libe cornerstone of their
teaching styles. As a result, they continually eewitheir oral communication
strategies, and adapt to new techniques in ordengare that students understand and
communicate coherently to their peers and teachées following are representative
comments from teachers.

Researcher: Describe the major oral communication techniques that you often
use in the classroom?

Tracy: | use a stern voice in the class when the class is very noisy, and also
use gquestioning and waiting time strategy to ensure that all students
are given equal opportunities.

Jeffrey: | only speak when students are listening. | try to speak quietly and
clearly. | ask students a lot of questions and always try to be
respectful and patient.

Stephanie: | try to bring humor to the class so that students can understand the
methods.

The students noted that their teachers often sfetiiem in clear and concise tones.
As a result, their teachers extended extra eftodnsure that students understand the
content, and are able to build up on existing kealgk. The students commented that
teachers show respect by speaking loudly and gleahe students commented that
teachers’ varied the methods to ensure that allesiis, including ELLs, understand
their instructions. The following are represent@t@mments from students.

Alan: My teacher communicates clearly with students, and explains
procedures of lessons in a manner for all of us to understand.

Albert: My teacher is very understanding, and makes sure we understand
what she says. She is my favorite teacher because she
communicates with me in ways other teachers wouldn’t. She is
unbelievably very smart and tries to show examples that enable us
to comprehend our lessons.
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Akira: My teacher often shares jokes with us, thus making the atmosphere
less tense. My teacher doesn’t yell or raise her voice. She repeats
instructions many times until we understand.

Alicia: My teacher speaks her mind in order for us to know her position on
issues. It’s very helpful because it guides us to know if we're doing
too much or too little in our academic work.

Reasons for Using such oral Communication Styles

The teachers consented that they adopt teachirrgages after they had considered
the nature of the children, their interests, timeaturity level, as well as the available
resources. The teachers agreed that they use samalicommunication techniques to
aid their instruction, because a few of their stugeare English Language Learners
who should be provided with the necessary assistdoclearn and understand
mathematics. The following are representative contei@om teachers.

Tracy: | use such communication behaviour to teach, introduce, and assess
students’ mathematical content knowledge.

Stephanie: | resort to such communication behaviour in order to stem my
authority in the classroom. I've realized over the years that when |
intermittently refuse to talk while students are talking, they
collectively realize something is wrong and they keep quiet
afterwards.

Jeffrey: | use such communication behaviors to ensure that good students in
the class assist the weaker ones. It also builds a sense of confidence
among all students to articulate and share their ideas with their
peers.

Tracy: | use this method to enable students to retain the procedures

learned.

The students commented that their teachers do tevegythey possibly can to help
them in their mathematical understanding. They dbhesitate to repeat procedures
and instructions when they discover students areebow confused about a particular
method.

Albert: My teacher does so to encourage group or cooperative learning.

Alan: She often does so to create a good and comfortable learning
environment.

Akira: She uses such oral communication techniques because she believes
if students clearly hear her when she speaks, we would be able to
comprehend her instructions.

Gender and English Language Learner status

The teachers commented that the oral communichgbaviors they use in class help
students to understand basic concepts. They metstatients to move out from their
“shells” and actively contribute to class discussio Students gradually develop
confidence and are able to coherently articulatgr tthoughts without fear. The
teachers further noted that the strategies theyanmpday may not be applicable two
or three years from now since teaching methodsdgremic and are subject to
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changes or modifications. Hence, they try to adaptew strategies to benefit all of
their students. The following are representativem@nts from participants.

Tracy: Many students follow along so that they will be able to answer
questions and justify their answers. Being able to explain their
processes helps their mathematical understanding. | don’t feel
gender plays a role in my teaching style. | do try to be understanding
and encouraging, but | know male math teachers do the same.
English Language Learner status of my students encourages me to
stress on vocabulary when we learn new one. | try to use words that
my students understand.

Jeffrey: The students feel comfortable with taking notes, but | do not
encourage them to refer to the notes and examples to solve
problems if they do not understand. For ELLs, | try to give more
examples on all different types of problems they may encounter.

Stephanie: For ELLs, | attempt to use simpler vocabulary and give them extra
help and lots of demonstration. Usually, students respond well to
my communication style.

Tracy: My students respond well to how | communicate with them. | think
that they want to know what to do, even if it is something they
aren’t thrilled about. Students like consistency in routine; this is
what | provide for them.

The students commented that even though their &loomtinually attract a lot of
foreign students with limited English language pnehcy, their teachers endeavour
to accommodate the different learning needs ofrtlsudents. The students
individually commented about teachers’ persistesg of appropriate and convenient
oral communication channels to aid class instract&s a result, their teachers often
spoke clearly and loudly to ensure that all leasnercluding ELLs, benefit from their
teaching. The following are representative comménta students.

Alan: | react pretty well and understand most of the lessons. Thus, my
gender and ELL status don’t affect my learning style.

Albert: Yes, | agree my gender and my ELL status sometimes contribute to
my mathematical understanding, but the teacher often endeavors
to communicate slowly and clearly.

Alicia: | react very well because | fully understand the methods the teacher
uses. Gender and ELL status has nothing to do with it.

Akira: | listen and respect her. | try my best to do what she says. My gender
doesn’t matter; her communication style is very encouraging.

Discussion

As discussed in the theoretical framework, sinceld@m’'s mathematical

understanding is determined by the quality of ext@on they experience with people
of different cultures, students’ and teachers’ratéons, tend to assist all students to
get involved in the learning process. Ultimatelyistinteraction builds a sense of
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confidence among children, which motivates thensystematically develop their
own thought processes. Eventually, a conduciveniegrenvironment is established
for all students to create their own mathematicaerstanding.

Oral communication behaviors teachers and studesgsrt as being effective in
yielding better teacher-to-student or student-tacteer interactions in the
mathematics classroom

It has been argued by some educators, includingst&908), that using different

teaching techniques that rely on oral communicadi®a medium for helping students
understand concepts and procedures, yield greatderd participation and ownership
of learning, and also creates a constructivist nbaiggon for students to build

knowledge through dialogue with their teachers pedrs. The results of this study
have demonstrated that if teachers utilize appatprand effective instructional

methods, such as encouraging every student tccypate in classroom discussion, to
aid instructional delivery, it allows students assua lead role in the classroom
discourse. Students, on their part, will have teedom to discover their own learning
methods and strategies. Ultimately, these teactaaigniques will enable students to
build on existing knowledge of higher order math@osa These findings support
studies that have identified associations amongwletdge construction, student
learning, and oral communication discourse in mattes education, and have
recognized oral communication as a key procesauildlibg students’ mathematical

understanding (Langer, 2001; Macgregor & Price,9194anouchehri & Enderson,

1999; Rubin, 2002; Warfiel, 2003).

How teachers and students describe oral commumwicdtehaviors and why they are
important

Effective teachers often utilize well-balanced neatlatics instructions for students to
explore mathematics in contexts that supportscatitihinking. These teachers vary
their instructional styles to accommodate the diifé learners in the classroom. Such
instructions in the classroom allow students t@ubs mathematical problems on the
basis of the experiences they have acquired (La]®®9; Pugalee, 2001). One of the
hallmarks of good teachers is to ensure that thepl@y appropriate teaching
techniques in order to make mathematics enjoyatdeireresting for students. This
study clearly agrees with similar studies that havefirmed that teachers utilize
appropriate and effective instructional methods,cluding effective oral
communication channels, to explain their methods.speaking loudly and clearly,
sometimes repeating procedures and methods, tlohetsaemploy all available
teaching methods for students to understand thestop

Influence of gender and English Language Learnauston oral communication
behaviors in the classroom

The fact that students collectively agreed thairtB&L status did not affect their
learning styles reflects a constructive educatigaabhdigm of good practices among
teachers. By this singular action, the teacherddctwe adhering to the “equity
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principle” of mathematics instruction for effectiygedagogy. These findings are
consistent with studies on educational reform trate challenged and continue to
challenge teachers, mathematics educators, ancypolkers to continually research
and identify appropriate pedagogical approachesss$ist instructional delivery in the
classroom. The students’ comments show that tesmchéien ask questions to
challenge and stimulate deep student engagemenatinematical practices, as noted
in previous studies (e.g., Boaler, 2003; Rojas-Dnamd & Mercer, 2003; Wood &
McNeal, 2003). The teachers’ reports show theireol@nce of socio-cultural norms
that require them to give ELLs in their classes otem and straightforward
explanations and instructions, thus, making théssrooms all-inclusive for the
benefit of all students. Teachers are then ablactoas facilitators by building
confidence among the students to become succgssfblem solvers, through the
provision of interactive and communicative exchand&oos, 2004; Wood &
McNeal, 2003).

Implications of the Study

Undoubtedly, mathematics educators and teachees ate often confronted with a
myriad of challenges that act as drawback towafigsteve instructional delivery in
schools. Traditionally, many have referred to tightdemand and expectation of the
curriculum to explain for their inability to redudbose problems. This study has
shown that, apart from the many ambitious currictiat are recommended in
schools, oral communication behavior of teachetddcenable researchers and policy
makers focus on effective mathematics discoursehm classroom, which has
seriously been relegated to the background forsyeamany researchers.

The results of this study indicate that teachesarty have the best interests of all of
their students, regardless of gender and/or Endlistiguage Learner status at heart.
To this end, many teachers have implemented apptepstrategies that will prove
beneficial to all of their students. These inclutteeir attempts to make the
mathematics classroom a challenging and dynamiga@maent and to provide help
to their students as needed. The numerous refsetac repeating directions and
speaking loudly and clearly, however, well-intengd, raises concerns that these
teachers may not possess sufficient understandittgeadramatically different needs
the ELLs in their class might have. Providing afessional development program
such as Sheltered Instruction Observation Prot#dlO.P), or other similar training
to these teachers, could prove highly beneficialmaking them more aware of
strategies that can be employed that will havegaifstantly positive impact on all
students, and in particular, the ELLs in their sladsqually interesting is the repeated
comments by students that their English Languagenss status and/or gender do
not have any impact on their learning style. WHilis may be true, it is also possible
that these students are not aware of unintentibizsles they may be facing in the
classroom. Further study, including extended ofzdems over a period of time,
could provide important insights into the actuatun@ of communication in the
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classroom. Based on the results of such studiediti@thl forms of professional
development may be deemed appropriate.
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