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ABSTRACT

An abstract of the dissertation iroj Dahal for the degree dflaster of Philosophy

in Mathematics Educatiopresented at School of Education, Kathmandu Uniyers

on November 3, 2017.

Title: Understanding and Usage of Questioning by Mathersdieachers: A
Narrative Inquiry

Abstract Approved:

Assoc. Dean/Assoc. Prof. Bal Chandra Luitel, PhD
Dissertation Supervisor

My inquiry portrayed the existing classroom prees in mathematics
pedagogy on understanding and uses of questioyingathematics teachers. For
this, narrative inquiry approach has been useddod on experiences of six
mathematics teachers working in schools in Kathmaralley, Nepal, by using
criterion-based selection strategy to choose miyggaants to be involved in this
research (Roulston, 2010). It aims to examine tmepdexities of experiences by
gaining insight into how understanding and useguafstioning in mathematics
classroom are embedded in mathematics teacherptawdnd uniquely situated
experiences, and in doing so, this inquiry vievesrfivarious theoretical lens, namely,
sociological perspectives, behaviorists to consirists approaches, categories of
guestioning as per expertise, critical pedagogieaspectives and algorithmic and
daily life practices, for analysis how interlockdeate unequal power relations in
mathematics classroom exist while questioning fteathers' view. With those issues

in mind, this study was designed to explore thio¥ahg research question: How do



teachers narrate their experience of understaradidgisage of questioning in relation
to mathematics pedagogy?

Subscribing to a narrative inquiry for meaning-nmakimy study foregrounds
the six mathematics teachers voices and expericpoe®r relationship about whose
experiences are valued and whose voice can be hmetreir mathematics classroom
while questioning the students. In keeping withrai@re inquiry approaches, | use a
more personal voice to reflect on mathematics @thinderstanding and uses of
guestioning which is an ethical challenge involiethe research process, namely:
Issues of representation, as well as struggletnglt voice, is at the core of the
study and reflexively considered throughout. Nediral, in conclusion of my study,
the majority of the mathematics teachers seem tmwhéormist mathematics teacher
at the beginning of their teaching career but laterthey were nonconformist by
being flexible enough in questioning. Further, iigority of my research participants
asked more questions within the simple to compterlland highly focusing on
simple (low level) questioning, claiming to encaygastudents in mathematical
discussion. Finally, it attempts to be an exampletioical and respectful research and
claims to increase understanding of how mathemsdaxsher understanding and uses

of questioning in the mathematics classrooms irhikandu Valley, Nepal.
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CHAPTER |
INTRODUCTION

In this chapter, | articulate my research agendacasestrating my position as a
researcher. | started my journey retelling the etest led me towards such a
research agenda. | raised the main issues of reands (i.e., understanding and uses
of questioning in mathematics classroom by mathiesiégachers) and articulate why
this problem is significant in my inquiry. Furthédiscussed the rationale of the
study, purpose of the study, research questiaugtste of the dissertation and key
message of the chapter.

Setting the Scene

As an educational researcher, it is interesting#dize how difficult it is to
say who | am. | was born in Dolakha district of ldefsee figure 1.1). Dolakha is a
highly mountainous landscape making access to
various complicated places. But, those landsca
offer a gratifying experience for those who love .

nature and scenery. Before, | came to study at : %

Kathmandu University for master degree in < = *
mathematics education (February 2011-Februa k Ve

2013) and gradually joined M Phil in

Figure 1.2 Dolakha of Nepal in the map (adapted
mathematics education (February 2014- July from Google, 2017)
2015). My teaching journey has started as soorcampleted my bachelor's degree

in Arts. It initially began as a full time and pdirhe mathematics teacher and now it's

been more than a decade that I've not only beeauwsfog in one school.



My initial teaching career started from a governtremiool, thereby many
private schools, visiting facility at one of thenoevned universities and now in a
private school as a community facilitator of matlaios. | want to see my students
become successful through their education and putsir career. A key motivator
for me is teaching mathematics in ways that enhaha#ent learning in mathematics.

As a student, | never raised any questions to nthemaatics teacher during
my schooling in mathematics classroom because @skiastions was considered to
be a sign of disobedience to the teachers durmggetdays. In addition, not only me
but my colleagues also never raised any questidrey merely recited whatever the
teachers delivered, thereby many of my friendsisiavere that it was supposed to be
a offense to ask any questions to mathematics ées.ch

In recent years, the views have changed dramatiaatl even more, the
content and process of teaching and learning haeeuadergone a change in one
way or the other. So, the mathematics coursesetigpsin a problem-solving format
where students discuss ideas and form a new uaddisg in a collaborative
environment. Students work in groups as they pswmire learning mathematical
concepts of the curriculum. However, my communarais mostly dominated by a
guestion that facilitates my students. What fagemane is the nature and process of
using questions that lead and challenge studemisgage and seek clarity in
understanding the mathematical concepts. Therefeseher understanding and uses
of questioning in mathematics is the focus of nssdrtation.

From my experience, it is always true that my majetructional strategies of
using different types of questions are to find whether students are aware of what
they are going to learn in mathematics or not. BMg,ralong with other mathematics

teachers, in their regular classroom, is to engrithoughtfulness in learning,



developing critical thinking and reasoning skitisinforcing students’ understanding,
correct students misunderstanding and providingssary feedback.

However, | also act as one of the agents to upltteachers' questioning
skills in mathematics (Shabhrill, 2013). Arrivingtats stage, | agree that the questions
teachers used to ask the students in mathematresneefrequently well organized
and not helpful in strengthening students’ undeditag for that mathematics teacher
requires consciousness of the types of questimategies and the art of questioning to
strengthen students’ understanding (Shabhrill, 20IB)is, being a researcher, teacher
educator, teacher trainer, and mathematics teactyemle is to help mathematics
teachers in strengthening their understanding to@age questioning in
mathematics.

Nature of the Inquiry

In the opening narrative, | tried to reflect thestration which | experienced
as a researcher, teacher trainer, and teachertbématics in Kathmandu Valley. The
aim of the inquiry is to explore the mathematiecteers’ understanding and uses of
guestioning in the mathematics classroom. As queisitj has been identified as one
of the most employed strategies in mathematicsasn but has remained under-
researched, particularly with regards to teacherderstanding and uses of
guestioning in mathematics classroom.

As central, this inquiry is a concern about howtdechers understand and use
guestioning in the mathematics classroom. Henc#enaatics classroom is a form of
society where socio-cultural practices also takeg@l Within a social-cultural
perspective, my inquiry describes learning is gaesivhen individuals interact and
get involved in the discussion (Vygotsky, 1978)alsociocultural perspective,

learning is observed in a social context (Lemk&130Similarly, the sociocultural



viewpoints express the social and cultural intéoast So, socio-cultural perspective
helped me to explore my study in several waydldineed me to consider the context
of classroom practices. Thereby, socioculturalgessve emphasizes language as a
meaningful part of the culture and unique charastierfor individuals to form their
thinking through questioning. Moreover, it has comith further meaning-making
that teachers are expected to ask questions angdalihe level of the students and
behave alike to their students and provide equadsscand opportunity to all of their
students for a response.

In this 2F" century, my role as a mathematics teacher, teatherator and
educational researcher is to explore the recent$ref mathematics classroom
teaching practices. As for me, I've been attempbnmodify my mathematics
classroom teaching from a conventional lecture déest approach to student-
centered approach to some extent. In this regaathematics teachers who blame
teacher-centered approach to teaching to focusenditect and time-efficient
manner, providing information on a given topic tgh lecture, guidance or
demonstration (Polly et al., 2014). Thus, a teaahéhris tradition of classroom sees
himself/herself as the deliverer of knowledge, sagkttle input from students during
the entire teaching process (Belo et al., 2014¢. teaAchers, who use a student-
centered model for instruction, believe that thelsehts are active participants in
constructing knowledge as opposed to the pracfipassively receiving knowledge
from a teacher (Seung, Park & Narayan, 2011).tSeflects, the student-centered
instruction is necessary to be adopted by teathedBer opportunities for students to
build up knowledge through experiences (Polly et20114). Thus, classroom
communication is an essential factor of teachindjlaarning in a student-centered

model, whereas questioning is an important expeei¢a be taken into consideration



within the context of communication. A teacher’sgtions are used as a guide for
instruction in an appropriate direction to meestess objectives, as well as to extend
and solidify students’ understanding in a partictidgoic (Chin, 2007).

Thus, effective mathematics teaching requires alerstanding of what
students need to learn and know and subsequeralenbing and supporting them to
learn well (NCTM, 2000). In this regard, NCTM (2Q0tas explained how to
accomplish this by saying that teachers need tavkmdhat questions are to be asked
to the students who have a diverse level of knogdedlso, suggesting the ways to
support students if they are not interested irptioeess of discussion. Thus, as a
researcher, from my lived experience, the freqyeatiployed strategy in my
mathematics classroom is questioning for instructigpersonally consider it to be the
most important tool of a mathematics teacher tp beldents to develop confidence
and understanding. For instance, | take the he{potton (1989), who has added that
questioning is one of the primary and most infliErieaching skills that teachers can
use in a mathematics classroom.

In this regard, the ideas of Edwards and BowmaAg}Lare worth borrowing:
the teachers’ questioning has been found to ba@atpart of mathematics
classroom interaction, which seems to be signifitarenable teachers to identify
students' need in mathematics. In this regardigthehers’ major instructional
strategies of using various types of questionsg@fimd out whether students are
aware of what they are going to learn in mathematiowever, mathematics teachers
use different categories of skills such as probsaiwing, critical thinking and
reasoning throughout teaching but they are notysvaavare of which skills are really
helpful to the students to study and understandh@maatics (Sahin, Bullock &

Stables, 2002). For example, the teacher usesdlitfguestions to elaborate certain



meanings but the students may understand the qossti a different way (Voigt,
1992).

Similarly, Caram and Davis (2005) found that wheachers’ questioning is
used successfully, they can improve learning afestis by developing critical
thinking skills, reinforcing students' understaminorrect students' misunderstanding
and providing necessary feedback. Therefore, mywign how mathematics teachers
ask questions in the mathematics lesson are otie ohethods to be taken into
consideration for the progress of teachers’ questipin the mathematics classroom.

Furthermore, Croom and Stair (2005) define thatssiaom questions in
mathematics are the best used experimental toddxildate the students’ academic
improvement or to judge students’ critical thinkifidnis view was also supported by
Vogler (2005) who also stated that questioningleap to make connections to
earlier knowledge and can inspire cognitive expamsi

In this regard, Danielson (1996) detects that gmadi skilled classroom
questioning is well developed and structured wis@h connect students in a true
pursuit of the content they are learning in math@saFurther, it helps to allocate the
time to students to demonstrate their understandiagy mathematical ideas, yet my
another experience leads to the understandingtésgroom questioning in
mathematics, where teachers focus only on showensslow-level questions, etc.
only contributes to authenticate the students’ Hedge.

Similarly, Hill and Fly (2008) state that the prebis related to teachers’
questioning in mathematics classroom are the faibfirmathematics teachers to relate
it with students’ capacity. This is the reason wHigads the questions asked by
teachers in mathematics to be frequently not wethnized and not helpful (Luitel,

2009) in strengthening students’ understandingnyrview, mathematics teachers



require awareness of the types of questions, appesaand the art of questioning in
order to strengthen students’ understanding.
Rationale of the Study

Good questioning is regarded as a primary tosuctessful teachers.
However, mathematics teachers often fail to rais&lsle questions in the
mathematics classroom because they often makeitireagsumption that students
already know something about it. | have a persimatest in researching on this
agenda so | am eager to contribute a body of krdyddrom mathematics teachers'
narratives. Thus, mathematics teachers’ value @éas found to be the single most
significant factor related to students’ success€R2002). A few of the popular
measures researchers use to assess teachereeealte subject knowledge,
pedagogical content knowledge, years of experighedgevel of certification and
achieved degree level (Youngs, 2003). Besides hapét who the teachers are (e.g.,
experience), this study examined, how mathemagmshiers' understanding and uses
of questioning such as starter questioning, quasiipto encourage mathematical
thinking, assessment questioning and discussiostignéng in their mathematics
classroom (e.g., from interview later on storids$jis study portrays the discourse of
understanding and uses of questioning in the maitiesnclassroom and identified
characteristics of this discourse. Further, thiaolirse is examined through the lens
of teachers’ roles, orientations and their phildsoal perspective. This exploration is
important to know because outlining the skillsj@tt and dispositions required of
teachers to create an environment that supportaliscussions and effectiveness of
teachers in their pursuit in promoting studentatheng.

Additionally, this study will be relevant for mytiwre professional career.

Firstly, this study will help me, as well as matfaits teachers, to improve and



enhance questioning skills in the mathematics. &#gothe study will some extent
help textbook writers and curriculum developersdmprise diverse levels of
guestioning patterns in mathematics and faciliteéeher educators to improve the
guestioning skills of teachers in mathematics cosdary level especially grade 1X
and X. Therefore, the findings of this study cofadilitate mathematics curriculum
developers, question papers designers, and texthotecs to improve their
guestioning skills. Lastly, the findings of the dgumight also indicate what teacher
educators need to do to improve the questioniritgsKiteachers in mathematics. At
the same time, this study will be an academic esfeg for further studies.
Statement of the Problem

The progress that took place in education in thet-2entury skills like
problem-solving, critical thinking and reasoningsta be included by the
mathematics teachers in teaching that helps terftisé students’ abilities to engage
in mathematical reasoning. With the help of teaghguestioning, teachers encourage
students to become active participants in the irgrprocess. So, teachers’ questions
can be helpful for encouraging and promoting sttelerasoning ability (Van Zee &
Minstrell, 1997). However, research explains tl##%f teacher questions are "lower
level" knowledge-based questions focusing on rexdtcts (Daines, 2016).
Additionally, most of the students’ performancamathematics is not satisfactory to
some extent because of above-mentioned views.

The teacher’s ability to have adequate contentpaaidgogical knowledge are
necessary. Therefore, useful pedagogical knowléalgieachers would necessitate
having an understanding of the types of questiank as starter questioning,

questioning to encourage mathematical thinkinggs®sent questioning and



discussion questioning to engage students in madtiesthconversations and having
skill and knowledge of how to scaffold learningdaypporting students.

A mathematics teacher who would facilitate classraliscussion requires
knowledge on the uses of questioning. Therefoeefrdimework for categorizing
teachers’ questioning is necessary for providingejines or techniques for asking
productive guestions and illustrating how produetiorms in the classroom are
established by the uses of questioning (Goos, 2004his regard, Cotton (1989)
summarized the research carried on types of quesséind clarified dualistic system.
There are two general types of teacher questionsmthematics classroom namely:
low-level and high-level. Low-level questions atscecalled closed, direct,
knowledge and recall questions. On the other haigth-level questions are open-
ended, interpretive, evaluative, probing, inferangmerging and synthesis-based.
Addition to Goos (2004) emphasized the need farttees to allow “wait time” for
responses from students. When teachers allow miogeme students have the
opportunity to respond using higher levels of timigk Substantial research has
addressed how to start and end a discussion (9daCyone, 2005). This information
will contribute to the knowledge base in mathensaéiducation on teacher
guestioning and discourse that may promote a daeg 6f student learning.

Thus, as a mathematics teacher, educational részaand teacher trainer, |
have always been worried about inadequate levedtudients’ performance in
mathematics in SLC, now named as SEE. From my &xpsr, mathematics teachers
think that it is not necessary to plan for questignthey ask questions in which they
are habitual. Mathematics teachers even forgeethaty student is unique and ask
same questions to all the students. So, the peafacenin mathematics has continued

to decline. One of many reasons of this failure td@ylue to inadequate
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understanding and uses of questioning by mathesn@acher which may restrain the
student’s critical thinking and logical reasonifgurther, there are many reasons that
the students have learning complexities in mathiesiatassroom; one of these
reasons is the responsibility of the mathematiasher and their understanding and
uses of questioning in the mathematics classroom.

From my teaching and learning experiences, theafoleathematics teacher is
to develop the students’ adequate personal seffemmte towards mathematics
through questioning which seems to be insufficiemecent trends. In contrast, some
mathematics teachers often fail to ask suitablstipres in the mathematics classroom
which may have an adverse effect on student's peafoce. Even more mathematics
teachers have prior assumption that students glteaalv something about the topic.
For instance, some of the mathematics teacherdeimmt possess a strong content
knowledge; they have problems in preparing suitgblestions for learners
(Danielson, 1996). Thus, it may be due to inadexjuatierstanding and uses of
guestioning practices by mathematics teachers.ddyd is to explore understanding
and uses of questioning by mathematics teachers.

Purpose of the Study

The purpose of this study is to explore the mathiesiéeachers’ narrative of
their experience on using questioning approacheslation to mathematics pedagogy
and their traditions of questioning in mathematiessrooms in context of Nepal.
Further, this study explores how teachers acquiesipning skills and what

questioning strategies they use.



11

Research Question

This research examines how teachers’ questioninggithematics is being
applied in the Nepalese secondary schools frorpéhgpective of mathematics
teachers. Thus, this research attempts to ansWewiiog research question:
* How do teachers narrate their experience of unaiedgtg and usage of

guestioning in relation to mathematics pedagogy?
Structure of the Dissertation

The dissertation is presented in six chapters, thithintroduction as the first
chapter. The second chapter deals with the reldiardture by competing
conceptualizations which have been significant wethard to the framework for my
study, as well as outlining examples of the waywlinch questioning practices in
mathematics classroom take place. The third chaetss with my methodology,
which begins by considering the ontological, epigitogical and methodological
positioning of the study before continuing witharnmative discussion of the
particularity of the methodology of this specifigjuiry. The fourth chapter that
represents the narrative stories forms the cotkeoflissertation. It includes the
(translated) stories as told by the six mathemagiashers in the Kathmandu Valley.
However, there are also variations in voice ane toithin chapters as well as
between sections and this is further discussedi¢imaut the study. Chapter five
forms a discussion synthesized from the resulte@harrative analysis for meaning-
making, dealing with the understanding and usegiestioning from various
perspectives namely; sociological, behavioristsaiostructivists, critical pedagogy
and day to day life practices of a mathematicshteacr he final chapter brings the
dissertation to a conclusion by reflecting on thecpss and significance of the study

as well as the contribution made and the possédslior further research.
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Key Message of the Chapter
In this chapter, | have explored how my resear@ndg emerged on
understanding and uses of questioning. Then, ¢dassme issues with a number of
deep-rooted questioning practices in the mathemalaxssroom. Reflecting upon my
experience as a student, teacher and teacher educaticulated rationale of the
study, problem statement of the study, the purpbsiee study and formulated a

research question.
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CHAPTER II

LITERATURE REVIEW

Indeed, the basic reason for reviewing the liteaisi to improve the present
level of understanding on the related conceptspaactices of "understanding and
uses of questioning" by mathematics teachers imtiematics classroom. For this,
the entire task has been carried out from thre@ segtions. The first section outlines
the literature reviews focusing on understanding) @ses of questioning in the
mathematics classroom from various perspectivels aasociological, behaviourism
to constructivism, critical pedagogy and daily pices of questioning and the second
section provides context to the study through éwierv of questioning in the
mathematics classroom and the third section revibe/sheoretical framing of my
dissertation.

Questioning in Mathematics

In general, questioning refers to a problem omalitea which is presented to a
student in anticipation of their answers. In tleigard, Seime (2015, p. 5) defined a
guestion as “a statement for which a reply is etg@’c From this idea, it can be
further said that the word questioning refers tp idea that requires a response from
the learner in the mathematics classroom. So, ipnésg within educational circles
has been in existence from time immemorial. Quesigphas been used to provide a
variety of purposes so as to increase studentslvewment, to regulate classroom
processes, to focus attention on a particular isswencept, to structure a task in

order to maximize learning and understanding, $ess students’ prior and current
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knowledge and to determine whether the tasks assigave been achieved properly
or not in mathematics classroom (Callahan & Clafki4).

Thus, giving emphasis to the view that questionsngssential to the
mathematics pedagogy, | have started this sectibnfaur goals in my mind such as
clarifying the notion of Socratic questioning, eaiping oral jigsaw, unpacking
logical thinking and framing questioning. First§ocratic questioning is a category
including questions that assist in promoting anidigg student's thinking. During the
time of Socrates, who used searching questionst@ris students think, understand
and justify their claims (Newton, 2012; Harrop & i&son, 2013) and subcategories
for Socratic questioning are pumping, reflectivestand constructive challenge.

Secondly, the verbal jigsaw is a technique usdddos on key concepts using
content-specific terminology and subcategories/ébal jigsaw are an association of
key concepts and verbal close. Thirdly, logicahkimg is facilitated by questioning
that helps students to put together a conceptamaidwork. Subcategories of logical
thinking are multi-divided questioning, stimulatingulti-modal thinking and focusing
and zooming mathematical ideas. The last categaming is used to develop a
problem or discussion topic and to frame the disicus Subcategories of framing
guestioning are: introduction, outline and summagzThis concept has used is
chapter IV and V for meaning making.

Questioning and Critical Thinking

The notion of critical thinking may be one of theshconsiderable issues in
mathematics classroom in Nepalese context whigbsitelcompare the dynamic
relationship between how students learn and hoehta teach mathematics (Mason,
2010). Critical thinking alters in mathematics sl@®m design that basically ignores

thoughts to one that delivers enveloping and egdé@ohen & Tittle, 2010). So,
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being able to differentiate between a statemengality, an opinion or an assumption
of the mathematics teachers and students is arrtiamckill of critical thinking in

the classroom. It is necessary to know, what cavebéed directly, what is a
legitimate suggestion derived from the facts andtvigfair to enclose the
mathematics classroom while questioning.

Thus, critical thinking in mathematics is an akiliv think clearly and
logically. It consists of the skill to engage irsightful and autonomous thinking
while questioning in the mathematics classroom.sTlatitical thinking helps to
understand the logical connections between idesstict and evaluate arguments
in mathematics lessons. Further, it helps to detecinsistency and common
mistakes in reasoning while solving algorithmic heahatics problems systematically
and in identifying the relevance and importanc&leés. It reflects on the justification
of one's own beliefs and values on questioningaarsivering.

Hence, when students study mathematics in a “afitiway by questioning,
they are likely to take ownership of a new modéhoiking, so they can internalize,
generate new thoughts and understanding. Nowattaythinking of students is
focused on a set of innovative questions which fmsoa tool of insight.
Mathematical content is changed into mathematicalghts; as a result, they develop
the skill to think critically within mathematicsadsroom and beyond.

Similarly, mathematics teacher used lower levektjoaing in the
mathematics classroom by claiming to encourageesiisdn discussion. At every
level, mathematics teachers need to learn howgelgcio set questions forward,
define contexts and purposes, pursue relevant#ton, analyze key concepts,
generate good reasons, recognize questionable pgsos) trace important

implications and think empathetically (Dunn, 2018¢nce, critical thinking is not a
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matter of accumulating information in the mathewstlassroom. A student through
a good recall and who knows a lot of truth is netessarily good at critical thinking.
A critical thinker can assume consequences front i@ knows, and how to make
use of information to solve algorithmic mathemapesblems and to seek relevant
sources of information to inform himself or herself

So, critical thinking might be a key notion for atfucational reform (Bulach,
Lunenburg & Potter, 2011). Thereby, mathematicshtees would possess
mathematical questions that could create a thopigiieking environment in the
mathematics classroom and engage in practiceptbeide opportunities for
guestioning in the mathematics classroom.

For effective teaching, mathematics teacherddvoe consistently
inquiring, well-informed, trustful, reasonable, opainded, flexible, fair-minded in
evaluation, honest in facing personal biases, chiref making judgments, willing to
re-think, clear about concerns, logical in complgxcs, hardworking in seeking
relevant information, logical in selection of erita, focused on investigation and
incessant in seeking results which are as prasishe subject and circumstances of
inquiry permission. So, critical thinking in mathatics helps to acquire knowledge
and strengthen arguments in mathematics classrdula guestioning.

Uses of Questioning in the Mathematics Classroom

In today's mathematics classroom, mathematics ¢éeaevould have been
facing ever increasing pressures to create a $eildrning environment in both
efficient and effective manner, which is useful learners to attain good
achievements in mathematics. For that, without icdemsg a proper plan to use
questioning as mathematical learning tools, teacbemathematics are probably to

miss an opportunity to generate the type of liaeig interactive dialogue that
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encourage an environment in which students actiaelyze and process information
to answer good questions.

So, by using a variety of questions for variousoes in the mathematics
classroom, mathematics teachers can expand andantiee high level of critical
thinking and learn in the natural world inside neattatics classrooms. Similarly,
guestioning and thinking help to begin the planrhgnformation and ideas which,
in turn, provides an opportunity to develop newagland understandings in
mathematics classroom (UNESCO, 2014).

Experientially speaking, the questions | used toaasl students’ performance
on high stake assessments are connected, sinst@ageeof questioning reflects the
stage of thinking standard within the mathematiassroom (Beyer, 2000). A
common observation of my mathematics classroommaisitwould do most of the
talking (Treffinger & Isakson, 2001). So, effortsgrogress questioning skills must
consist of an amplified importance on providing sedents adequate period to
imagine and to prepare adequate responses whialigesnough period to share these
responses with their colleagues (Blosser, 2000).

The knowledge on the purpose or goal of a questidrhelp to determine the
appropriateness of the question to be asked (Aade2901). However, it is not as
easy as just deciding to ask more questions dtinegourse of a lesson (Hill &

Flynn, 2008). | would suggest that mathematicsheaoeeds to reflect on the nature
of the questions they use and actively plan to @mant the uses of questions as part
of their lesson. Once mathematics teachers replim#ically on their earlier

practices, they should be able to develop andtplarse on mathematical questioning

(Hill & Flynn, 2008). To accomplish this, mathenestteachers would think about
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what is to be learned and how the questions ape fwosed directly, in order to put
for the purposes of learning.

In a similar fashion, Clarke (2006) added the ithed the rank of questioning
and the kinds of question that could be askedhbeilable to take out students’ ideas
and their reactions towards what is being tauglinyn mathematics class. In addition,
borrowing the ideas of Perrott (2012), one of thenmon problems in questioning
sequences is the lack of understanding where ttouss order questions and higher
order questions in the mathematics classrooms.maisbe as a result of the failure
in planning a strategy how to present questiortiérmathematics classroom.
Similarly, | agree with Seime (2015), who stateat thithout a strategy that specifies
an objective or end in view as a goal, really idogical basis for developing or
selecting a questioning strategy. In this regarathematics teachers would teach
logically that would be highly knowledgeable abthé procedure of outlining
questions so that teachers can direct studenit®ilearning procedure in mathematics
classroom (Eggen & Kauchak, 2006).

According to Eggen and Kauchak (2006), good questare clear,
purposeful, brief, accepted and modified to th& rafnthe mathematics class, and are
also sequenced and thought-provoking. In this cedearrant (2008) agrees and
observes that questions when used effectively $tetulate students to compare,
conclude, infer, predict, apply, relate, desigmegalize, probe and solve algorithmic
mathematics problems. So, in my narrative inquirgrovides a ladder up which the
students climb to achieve the fuller and deepeetstdnding while questioning.

Teacher’s Role in Choosing Questions
In order to ask suitable questions such as stquiestioning, questioning to

encourage mathematical thinking, assessment qoésiiand discussion questioning
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to engage students in mathematical conversaticthdiaving skill and knowledge of
how to scaffold learning by supporting students thathematics teachers have to be
well-informed about the content of mathematics. ¢¢gmmuestioning provides chances
for students to reinvent mathematical ideas thrdamhh investigations and cultivating
of previous ideas (Martino & Maher, 1999). Likewisiee students should be given an
opportunity to analyze other tasks, to find distiilsjing features between tasks and
verbalize generalizations about tasks (Wolfram,719%hus, mathematics teachers
would realize the fact that questioning is theigbénd like all other abilities; it must
be practiced beforehand so that it can be usedrab® requirement (Vogler, 2005).

Further, the views of Wilen (1999), which is stélevant, provides seven
suggestions for effective questioning skills, whiglsummarized as follows: teacher
to plan key questions, phrase questions clearbptaguestions to students’ ability,
ask questions in a sequence, ask questions aiedyvalr levels, teachers to make up
on responses and allow for think time. | learnead thteacher cannot employ
innovative teaching strategies if the questionseves are not being thoughtfully
considered (Wilen, 1999). For students to be ssfekbdeachers need to incorporate
all categories of questioning (Anderson, 2001 hef¢ognitive domain in their nature
of questions and questioning which help the stugland can be guided to reach
higher levels of thinking and be able to tackldarthegular tasks.

Teachers used to recognize that questioning iy aggect of teaching and
learning process in mathematics classroom (Ande@Bil). Hence, questioning is
used time and again, teachers may not even gradgghs or quality of the questions
they use in the mathematics classroom. Stigler-iedert (2004) pointed out that it
is not about the differences in class managemecitnblogies, or even curriculum

used in other countries that result in differentls of student achievement. It is the
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value of questioning, clear connections and depthaught expected that contributes
to the gap in students’ achievement. In contrasiGMil (1997) recommended that
mathematics teachers needed to integrate all le¢@®om’s Taxonomy into
mathematics lessons, tests and assignments (AmJ&®01). By using a variety of
guestions that are applicable to all of the stusldsecome more personal and helpful
to them.

Not only can Bloom’s Taxonomy of the cognitive dambe addressed in
assignments and tests, but it can also be inclindeldss exercises and projects in
mathematics. Studies show that teachers who ussBsoraxonomy of the cognitive
domain on a regular basis in their lessons enaibtiests to benefit and appreciate the
levels of thinking. But, various questions occuriredny mind like: why is it that
many mathematics teachers are unable to do thasregular basis? Why is it that
only a few mathematics teachers consistently userBls Taxonomy of the cognitive
domain in their mathematics lessons? Thus, lacknderstanding of questioning in
mathematics classroom can build up to teachersottifynhigh-level questions into
the low level (Good & Brophy, 2003). This would acavhen teachers reply the
guestions they request or write down solutiongriathematics learners in
mathematics classroom without giving learners sidfit time to answer the questions
properly. On the other hand, mathematics teachkesswelve their own questions
devoid their students, the chance to answer quesstind share ideas with their
friends which discourages them from using theiutifg-process on their own.

Furthermore, the students would hang around foteheher’s response in
mathematics classroom because they tend to takedhbber’s answer to be the best
answer among all (Burden & Byrd, 1994). Teachers di not organize their

guestions before any mathematics lessons and desieespontaneous in their
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questioning have an inclination to ask a serieguefstions which may result in
random and sometimes pointless questioning. Irtiaddithat teachers' inadequate
knowledge of the taxonomy of questions may liméitltapability to expand their use
of levels of questions according to the requiremamid objectives they set for the
mathematics lesson (Gall, 2010).

However, Morgan and Saxton (1994) made the mathesraacher aware not
to rely on the taxonomy in a large quantity. Howewaecording to them, as a
configuration, the taxonomy is not a constructivaywf planning and asking
guestions. Further, Morgan and Saxton (1994) miaklear that to pursue the
hierarchy of arrangement in the taxonomy from sertplthe difficult evaluation
could alter the place of questions in mathemagéeshing. For example, the view that
mathematics teachers would ask questions at highels only when they are sure
that their students have understood and can pedibtawer levels is unlikely. They
whispered that if teachers used this as the bate gioint of view they would
observe that their students were not ready, séiikvon the subject matter. This could
result in a reluctance of students to perform & and practice to other cognitive
levels (Gall, 2010).
Teachers’ Beliefs on Mathematical Questioning

Morgan (2004) states that teachers' awarenessiewgaint about
guestioning strengthen the way mathematics teaas&rguestions in the
mathematics classroom. According to Hancock andta@h({2004), belief is an
accepting thought by an individual that shows irdiial’'s purposes for actions. The
knowledge and beliefs that the mathematics teadtaans can greatly affect their
methods of delivery in the mathematics classrooththa way they ask questions in

the mathematics classroom. For instance, teadasessknowledge of the subject
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matter might be making them consider and rely gfisoonly on textbooks or
resources provided to assemble mathematics queg@arisen, 1992).

In this regard, Ornstein (1995), Good and Bropt§0@ experimented that
when mathematics teachers have beliefs to dep@fduyodly on teaching materials
for constructing their questions, they might askirtiquestions so that students would
be able to ensure and lift solutions only from Itleeks. As a result, this might limit
the scope of knowledge for the students only withenmathematics classroom, not
expanding it away from the classroom and thus hoivang students to be
imaginative.

However, some mathematics teachers in Nepal befi@td¢eaching is all
about lecturing where the teacher’s role is todnaih mathematical knowledge and
the student’s role is to passively receive thermfation. This belief can make some
mathematics teachers (i.e., not to allow), to rarsgquestions to the students in their
mathematics lessons while teaching and also catheet not to ask students
guestions either.

Thus, from literature, mathematics teachers whe dikking more questions at
one shot stage might replicate a belief that thieidents are not prepared for
guestions in other shots and that their studegisine more questions to instruct for
them to get ahead of their mathematics examinalibis may make the mathematics
teachers believe that the students are not slkeleadigh for the higher level of
questions and are still in the low-performance ll@venathematics. It may influence
them to ask their students questions of lower oralyer than higher order, which
they might be capable of because the teacherswymay consider that their students
cannot answer questions of higher order (Dean, )19%&ching in this way may not

help students to do well in their mathematics exatmons.
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Hence, in my narrative inquiry, it may be that leotg where the teacher’s
role is to transmit mathematical knowledge andstinelent’s role is to passively
receive the information from mathematics teachdrs like teaching by copying
exactly how questions are phrased in textbookscHera are supposed to be
resourceful and enterprising enough as to loolséairces beyond what is specified in
the syllabus and textbooks.

Categories of Questions

While questioning, teachers promote mathematicaludision to recognize
student opinions. Likewise, Harris (2000) des@ibeme purposes of questioning
where teachers can use questions for checkingrdiidenderstanding, starting a
discussion, inviting curiosity, beginning an inglidetermining student’s prior
knowledge and stimulating critical thinking. Indaiibn, teachers ask questions in
anticipation of or desire for the students’ resgsng\s though Woolfolk (1989), use
the lower and higher cognitive domains in descglgunestions and proposes
categorizing questions into convergent questioris ame correct answer and
divergent questions with many possible answers elhagr, Cunningham (1987)
publishes an extended list of questions where ageve and divergent questions are
each separated into low and high subcategories.

It can be seen based on the cognitive level ofthdents’ response; low-
convergent questions would ask students to comfeymation by comparing,
contrasting or explaining. In contrast, high-comeet questions would ask students
to support their reasoning and draw conclusionghEy, low-divergent questions
might ask to solve a problem in a different marared high-convergent questions

might encourage students to elaborate, point opligations or go for open
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predicting. With the discussion of these questigniavels, | find that teachers invite
students to cognitively think about and processrmation in different ways.

As a matter of the fact, Hiebert and Wearne (19&&)tify four types of questions:
recall, describe the strategy, generate a probfefreaamine underlying features
when they examine the types of questions askeddmhers. Similarly, Barnes (1990)
cites three categories of questions that trangpitiee mathematics classroom: factual
by recalling facts, reasoning in putting togethégical argument, and open-based.
With the help of this framework of these three typé&questions in Vacc (1993)
analysis furthermore and explored that teachersgs$tctual questions will find out
the specific facts their students know, but teazkéro ask questions in the open
category will attain information about their stutd#munderstanding. Thus, in my
study, | generally aim at identifying the typesgoestions teachers asked his/her
students.

Equally, the hierarchy is a further categorizati@signed for teacher
questions. Bloom’s taxonomy (1956) is one of thestmelevant hierarchies, where
guestions are labeled from simple to complex, aedcbgnitive objective is the most
widely used hierarchy. In this regard, Wolf (198%yoduces a different hierarchy,
which addresses the selection of challenging questafter observation in the
classroom. This hierarchy enlarged Bloom'’s six lewd questions and included five
more categories at the higher levels of thinkingeylinclude inference questions,
asking students to go beyond immediately availatit@mation; interpretation
questions, asking students to fill in missing infiation and consequences of
information; transfer questions, asking studenthitok about what can be predicted

and tested; questions about hypotheses, and reflepiestions asking students to
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ponder on how they know what they know. The talellew shows a summary of the

teacher questions in the literature.

Table 1

Summary of Teacher Questions in Literature

Questions
of Author
Comparison
Type
Cotton (1989) Cunnigham (1987)  Woolfolk (1998)
Dualist Convergent: Low: recall Convergent:

Low: predictable information one right answer
transfer of  High: manipulate Divergent:
information information many answers

High: encourage to create an
reasoning answer

Divergent:

Low: think of
alternative
ways to do
something

High: encourage
creative
thinking

Vacc (1993) Hiebert and Wearne (1993)
Category Factual-name Recall- give known information

specific
information

Reasoning-

Describe strategy-explain solutions
Generate problemesxtend thinking to

new areas

develop one Examine understanding features-

or more
logically

organized

generalize ideas
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responses

Open- have a wide
range of
possible

answers

Bloom (1956), Wolf (1987)
Androson (2001)

Hierarchical Remembering- Interpretationunderstand consequence
recalling of information
information Inference-go beyond available

Understanding- information
demonstratingHypothesis-predictive thinking
understanding Transfer- take knowledge to new areas
of Reflective-explaining how you know
information

Applying-

uses
information to
solve a
problem

Analysing-

making

reference
Evaluating-

Divergent,

original

thinking
Creating-

Judge the merit

of ideas

(As cited in llaria, 2009, p. 34)
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After all, the types of teacher questions defingdheir anticipated (from
table) student response: low and high cognitiveli\categorical types, and
hierarchical student thinking levels. The researe¥teo defined the specific question
types is identified. My narrative inquiry broadehis work by exploring the actual
teacher questions from narratives of six mathermagiachers of Kathmandu Valley.

Review of Previous Research Studies

| have gone through various scholarly done reseasalvork from different
countries, in which they have conducted researcamatihematical questioning and
focused on various aspects of classroom questianimich lead to different findings.
The fashionable finding, particularly in the literee, was that higher-level questions
lead to better cognitive growth (Dillon, 2004).

These visions characterized the school of thouf@atl (2010) and Andre
(2015), who suggested that higher level of thoygbiroking questions in
mathematics classroom have encouraged studerfis'rpance and thinking. In this
regard, Redfield and Rosseau (2013) concludediftyaication of the higher level of
guestions during mathematical instruction had atipeseffect on students'
achievement. Further, Hewit and Whittier (20073testl in their conclusion that low-
level questions were beneficial in helping to imrdhe performance of deprived and
slow learners. They concluded that truthful questiseemed to be the most useful for
this type of slow learner students.

A review of more recent relevant research on qaestg indicates the range
of issues pertaining to questioning in the classramluding teachers' beliefs and
practice (Pant, 2015). The other parts encloseedent research on classroom
questioning in mathematics consist of patterngathers' questioning within

mathematics classrooms (Hamilton & Brady, 2012)trer approaches for tutoring in
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using higher order questions and teachers' crueagalons for asking certain types of
guestions in mathematics classroom (Ayaduray, 2016)
Questioning in my Inquiry

The literature review has indicated that variougnitive levels of questions
draw out the different cognitive process of critidanking. So, from my experience,
after literature reviewed, questions are mainlyasafed into two categories: lower-
level and higher-level. Thereby, lower-level quass are those asked at the stage of
remembrance, understanding and simple applicatiegld of revised Bloom'’s
taxonomy. Higher order questions are considereaitapt for encouraging students
to think critically in the mathematics classrooniglier-level questions require
analyzing, creating and evaluation skills.

Going through various scholarly done research gapaurnals, dissertations
and term paper, | conclude that most of the rekeascon questioning have been
conducted on utilizing commonly used research umsénts particularly observation
and questionnaire. However, in this study, | han®iporated stories (e.g., teacher's
experience) as a research instrument, to the besy &nowledge; this research
instrument has not been used in previous studies ye

The other point is that, till date research on usi@eding and uses of
guestioning in mathematics might not have beenezhout in Nepal by using
narrative inquiry (i.e., qualitative approaches), fhis approach will definitely help
me to get in-depth data on what actually takesepliagjuestioning in the mathematics
classroom. It is from these gaps identified inlitezature review. | felt that the
current study on understanding and uses of quésgan the mathematics classroom

is worth carrying out.
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Theoretical Perspectives

Using the narrative inquiry as a method to exptbeeperspective on how
guestioning skills are being used in the mathemati@ssroom, | have examined the
foundational beliefs that mathematics teachers toMards understanding and uses
of questioning in mathematics classroom teachimblearning practices, for making
the theoretical standpoint clear. In my researamgoing to use following learning
theories as a tool of my theoretical referents.

Behaviourism

Behaviorist learning theories highlight the chanigelsehavior that results
from stimulus-response associations made by thikesta in mathematics classroom
(Orey, 2001). Even today, there are still instraeal approaches that many
mathematics teachers use in the mathematics otessihich correlates with the
behaviorist learning theory. Mathematics teacheswsrious methods to control
behavior within the mathematics classroom. Questigpis an example of behaviorist
applications used in the mathematics classroom diy@matics teachers to control or
engage students in learning. According to Orey 120@athematics teachers use
these strategies to ensure that their mathemadéissrooms run smoothly and
effectively.

In my research, the instructional strategy of goegtg in mathematics
classroom enhances students' accepting of théoredhtp between attempt and
success by addressing their attitudes and beliefistanathematics learning in the
classroom through questioning (Pitler, Hubbell, KéhMalenoski, 2007, p. 155).
The attitudes and beliefs about effort and leartivag students acquired through
repetition and a behaviorist approach. This stsate@ clear example of how

guestioning can still be used in today's mathermmat@ssrooms for behaviorist
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principles. One way that students can change thetiook and attitude by questioning
in mathematics classroom (Pitler, Hubbell, Kuhn &l&hoski, 2007), thus behavior
and effort go hand in hand.

After examining the behaviorist learning theong(esee in chapter V), | now
understand how questioning strategies are emplioyexdiay's mathematics
classrooms. There still continues to be many intivnal strategies that correlate and
coincide with behaviorist principles, no matter wiearning theory we use. It is clear
that the behaviorist theory, in questioning in tethematics classrooms, still
continues to be used in today's classrooms sagaful in my research, too.
Constructivism

Constructivism, though it began as a theory ofrflizgy, this pedagogical
framework has made an impact on education partigutateaching and learning
mathematics while questioning (Treagust, Duit &Jdera 1996). A constructivist view
of learning emphasizes that students construat divei knowledge using their own
prior knowledge and experiences while questiontBgnstone, 1995). As a
theoretical referent, constructivism has embrabeddur essential criteria to
characterize constructivist teaching practicesevhiestioning in the mathematics
classroom namely: obtaining earlier knowledge, tingaa cognitive gap, the
relevance of the knowledge with feedback and réflacn learning. Using these
criteria, | believe, it allows recognizing whetlwrnot pedagogical practices are
worthwhile while questioning. As a narrative inquiesearcher and writing as
mathematics teachers' stories (i.e., experientesjctivities | am involved in (e.g.,
forming research questions, making sense of tegcheperiences on questioning,

writing the research report) are framed.
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Further, constructivism is to some extent relatethé tendency in
mathematical instruction while questioning. S@aih play an active role in the
relationship between how students learn and hoehtga teach. One fundamental
principle of constructivism, students keenly bwijg their knowledge, rather than
merely gripping ideas spoken to them with the leélmathematics teachers'
guestioning (Larochelle, 2010). For instance, Ridgs proposed that through
guestioning, students are not recorders of infaonabut builders of knowledge
structures (Pass, 2009). Thus, students are eVgrduaountable for their own
learning within a learning environment through teercquestioning, where teachers
value student thinking, initiate lessons that foltarning, provide opportunities for
students, structure learning around primary corscepid facilitate authentic
assessment of student understanding.

Hence, in constructivist theory as the theoretiedrent of my research, it is
believed that students have to create their ownvledge individually and
collectively through teacher questioning. So, miathics teachers’ role is to provide
the environment, pose the challenge, and offestipport that will support the
cognitive construction of knowledge by questioniBce, students do not have the
experience of being experts where teachers allgreat responsibility for guiding
student activities, modeling behavior and as lamgxamples that will alter student
group discussions into meaningful learning on tilgext matter while questioning
(Flynn, 2005). Hence, constructivism views of matlécs teacher questioning
highlight that the practices by which studentsdaihd extend their own ideas for
creating meaning that not only match but also engk student’s understanding,
encouraging further growth and development of thelligence (Leitner, 2010).

Finally, constructivism is helping as the foundatfor many of the recent
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transformation of the several subjects matter wduiestioning. In mathematics
classrooms; problem-solving, concept developmedttha construction of learner-
generated solutions and algorithms are stresskdrrdtan drill and practice on
correct procedures and facts to get 'the rightvansvith the help of teacher
questioning. This theory has used in chapter \ffeaning-making of the narratives.
Social Constructivism

So far, constructivism describes how humans (eaghers and students) learn
and acquire knowledge individually by questionihgcontrast, social constructivism
focuses the significance of social interactiong.(elassroom) and the role of culture
in creating knowledge. Further, constructivism eagb is on the individual (e.g.,
teachers or students) experiences whereas soaistiraotivism emphasis is on social
(i.e., classroom) interactions and culture. Whesm@&ring communication between
mathematics teachers and students in a mathemskt&ssoom, the ideas of cognition
alone cannot completely describe the learningtibppens with the help of social
experience. The theoretical referents of sociabtrantivism provided me a clear
outlook on the higher cognitive processes thatecgrand through social interaction
for understanding and uses of questioning in thihemaatics classroom.

Although many scholars in mathematics instructienagally support a
constructivist view of culture, there are differipgrspectives about the components
involved in the learning construction process.his harrative inquiry, | employ a
theoretical referent of social constructivism, wheamphasizes the idea that
knowledge of a particular experience is producatiraaintained through communal
human action, thought, dialogue, or other sociatices (Collin, 2013).

To some extent, this idea can be taking the pasttiat learning occurs

through the community of mathematics activity argharing of the mathematics
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classroom culture. In this regard, even to thegd#a/ygotsky (1978), a positioned
cognition theorist, higher cognitive processes tgvé&om social interaction. In this
narrative inquiry, | am particularly interestedunderstanding and uses of questioning
in mathematics between mathematics teachers addrgtias they construct
knowledge of mathematical phenomena throughoutldssroom by teacher
guestioning.

This theory has been useful in my research and insgthpter V for meaning-
making because its main motto is that studentsagement is a process of cognitive
growth as they explain mathematics problems orstaskl construct mathematical
facts, so questioning and connected theoreticaidranove correctly to the field of
mathematics. When learning the cognitive progréssualents in the field of
mathematics, it is caring to think in terms of cibige illustrations of mathematical
ideas. Students create mathematical meaningsebystiives from some kind of
interpretive activity.

In similar fashion, Bauersfeld (1992) also stakesdignificant need for
children to develop constructive competence thraagial interaction with their
teacher and classmates inside the mathematicsadassHe recommends negotiation
of mathematical meaning between teacher and stadieotgh the classroom
guestioning and solve the tasks and learning byrasting with illustrations, and
discussion of underdetermined tasks. Similarlydetis progressively mathematize
their experiences with the teacher’s initiation goedance (Cobb et al., 1992).
Teachers in mathematics classrooms serve a sinalagator’s role thereby helping
students navigate between everyday understandirtytha world of mathematics as
the transition to the concepts, symbols and prestat the mathematics community in

relation to questioning.
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Criticalism

The critical theory emphasizes on reflection andgination while
questioning in the mathematics classroom. It iscopolitical process laze at the
center of the discussion about the nature of qusty in teaching and learning
mathematics. Without such reflection, future teasmeay fail to become conscious
of the consequences of particular pedagogical idesisn the mathematics
classroom. Thus, the art of questioning practicggests facilitating students to
repeatedly shaped and reshaped through the matfiiityellectual tools and attitudes
about the mathematical knowledge. Furthermorectitiealism in my research offers
a multidisciplinary approach in mathematics clagsraulture which combines
perspectives of different views that students hakiée questioning by mathematics
teachers (e.g., see chapter V). Thus, criticaliamemancipate students in
mathematics classroom from different disciplinaoyibdaries and it is concerned
with creating mathematics classroom free from dedmiring policies (Taylor, 2009).
It is a meaning-making process through the reflexiwice of students in mathematics
classroom through questioning. Being able to @iycreflect on understanding and
uses of the questioning in mathematics classrodpetiene to realize the importance
of being reflective of one’s own practices.
Sociological Perspectives

Sociology studies human society and social behakiough social
interaction and social phenomena (Schaeffer, 2@d,)sociological perspective is a
perspective on mathematics teacher behavior amdrnisection to society as a
classroom while questioning. It invites to look tbe connections between the
behavior of mathematics teacher and the structfréf®e classroom as a society. A

sociological mindset is being able to connect iitlial (e.g., mathematics teachers)
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experiences and societal (e.g., classroom) rekttips in the process of questioning
in the mathematics classroom. An awareness ofelh@onship between the
individual and the wider society, both today andhi& past” (Schaeffer, 2011)
connects history (i.e., past) and biography (cetrent personal experiences and
context). The lens that an individual (e.g., matages teachers) chooses to view the
scope of society form as a classroom. It goes lobylom obvious and question what is
accepted as true or common sense. | used socialgmgcspective in my inquiry (e.g.,
see in chapter V) to see general social patterttsedbehavior of mathematics teacher
while questioning in the mathematics classroomtaraffers insights about the social
world that extends far beyond explanations that eel mathematics teacher's quirks
and personalities. Further, mathematics classreamoti about solidarity or social
consensus but about the competition through questo
Key Message of the Chapter

In this chapter, | reviewed different literaturéated to my research issues. |
went through the different literature of teacheesfioning, regarding the
sociocultural dimension of understanding and u$egiestioning in the mathematics
classroom from various perspectives (e.g., socicddgerspective, behaviorists to
constructivists, critical pedagogy and daily preesi of questioning) and | discussed

how | used these theoretical referents in my diagen.



36

CHAPTER IlI

METHODOLOGY

This chapter begins by considering the narratigeiiry within which | locate
my research. A brief outline of the ontological amistemological positioning of the
study is followed by a methodological story and basn narrated in a personal voice.
The story was told within an ethical frame, showliragv decisions about the method
and the necessity for reflexivity are guided by ecoynmitment to an ethical
methodology. Further, this narrative inquiry dedigis been used to address the
research question of my study. In this chapteisduks the following namely;
philosophical consideration, research paradigngareh design, the context of
research site and participants selection, natultesaarce of data, narratives
generation, information handling, analysis andrprtetation, quality standards,
ethical consideration and the key message of tapteh However, the methodology
of my research is not covered entirely in this ¢daplone but is found throughout the
entire dissertation.

Philosophical Consideration

The narrative paradigm recognizes that realityisstructed, fluid and
multifaceted. More specifically, it maintains ttsatcial reality is primarily a narrative
reality (Spector-Mersel, 2010). Nevertheless, maayative researchers share the
worldview that we live storied lives and that ownld is a storied world
(Etherington, 2004). It has been noted that steithe ‘portal’ through which

individuals enter the world and make it personailyaningful (Smith & Sparkes,
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2009). Narrative constructs and shapes realityerdtian merely reflecting or
mirroring it. The narrative is reality and not jastepresentation of it.

In narrative inquiry, the research question isrofienerated from experience
rather than being theoretically informed. As Jassel(2006), has emphasized, the
focus of narrative inquiry is on the meanings teaple ascribe to their experiences
in order to provide insight that befits ‘the comyptg of human lives’. This means that
in a narrative inquiry the ethnographic detailg ten be seen or observed, for
example in Kathmandu Valley, are not the wholeystahat is central to the inquiry
is a focus on the ways in which people (in thisedh® mathematics teachers of
Kathmandu Valley) interpret their understanding asds of questioning (Trahar,
2011).

In a narrative methodology, the borders betweealogy and epistemology
become unclear. This is because the reality iseshbp the way we perceive i,
understand it, interpret it and act upon it and hemshape reality is through stories
(Spector-Mersel, 2010). The narrative is an orgagiprinciple which narrators
actively use to construct and make meaning in theis (McCormack, 2004). This is
complex because, as a researcher, | must not ratpiae my own epistemology but
also take into consideration the epistemology efghrticipants in the study.

Discussing the narrative epistemology, it was obsithat narrative is rooted
in context. Stories do not fall from the sky, norttley emerge from an interior self.
They are composed and received in context. Staresiot lived but told by
mathematics teachers. Since “life” or “teachingf@ssion” in itself has beginnings,
middles, or ends (Riessman, 2008). The concepbdting within a three-
dimensional narrative inquiry space is useful beeausing this set of terms for my

inquiry is defined by this three-dimensional spastadies have chronological
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dimensions and address sequential matters; thew fme the personal and the social
in a balance appropriate to the inquiry; and theguo in specific places or sequences
of places (Clandinin & Connelly, 2013, p. 50).

This research is based on the assumption that ithareharacteristically
narrative structure to mathematics teachers’ liwdsch is always making sense of
stories of one type or another and that theseestarie my own interpretations and
shape reality. As construction, they are partial mmcomplete. They are from the
vantage points of the present. They are creatddnat relationship with participants
in mind, and they are embedded in specific locatamd social fields. So, as a
researcher, already, | am thinking ahead to thé seotion and considering ‘what is
the story | wish to tell?’ (Clough, 2002).

Ontology of my research starts with the differestgpectives on
understanding and use of the questioning in théemaatics classrooms. Questioning
in mathematics classroom also differs from teathéeacher. So, as a result of my
participant's multiple realities are replicateddsgund reality.

The epistemological assumption in this study i$ theh is constructed
through interactions with mathematics teachers. &Wive narrate something, even in
telling our own story, it is the voice of our cultuts many voices, in fact, that is
heard in what we say” (Crotty, 2008). There is rwacting the meaning of the
experiences of teachers in mathematics instruétmn the context (classroom
setting). The voices of teachers were steepedlinretand context as the stories were
constructed via narratives. The nature of knowletigeugh the lens of social
constructionism is one of construction, not of disary. “Rather than opening with a

theory, inquirers produce or inductively develah@ory or pattern of meaning”
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(Creswell, 2013, p. 25). | co-created stories tgrmut my discussions with my
research participants.

Addition to the epistemology of my research, knalgle is constructed by the
community of mathematics, which aims at explairsegsory experience through
mental constructs. The mathematics community ispeddent of human minds, but
knowledge is always a human and social constru¢@waswell, 2013). Thus, my
epistemology is towards subjectivism that examaikesf our knowledge as
"constructed". It is dependent on convention, hupenception and social experience
(classroom setting). In my research, there areuaraffecting factors for classroom
guestioning in mathematics namely variation ofigbdf students, knowledge and
skill of teachers, availability of classroom resmes and future career of students, etc.
So, there are several factors that affect questipim mathematics for teachers.

Research Paradigm

While starting my research agenda, | was in dilenantla the limitations of
the usual ontological and epistemological aspeatssearch. | found interpretivism
appropriate for replacing the domination of usealearch that was restricting my
thinking and writing in conducting and constructmgesearch (Luitel et al., 2012).
Thus, the paradigm of interpretivism helped me essaarcher to understand and
construct a new meaning of understanding and dsgsestioning that mathematics
teacher hold. | believe that such new meaning eattrdwn interpreting and reflecting
upon mathematics teachers’ narratives, based ocotiitext of my own and my
contemporaries' thoughts. My purpose of the study mow mathematics teachers'
understanding and use of questioning in mathemel@ssroom to generate a new
contextual understanding rather than duplicatimgptteviously established

understandings as truth. For this, interpretivisiomeed me to provide substantial
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descriptive of the details that are imperativeantextual understanding (Bryman,
2012). As, Taylor, Settelmaier and Luitel (2009icled, interpretivism is concerned
primarily with generating context-based understagdif people’s thoughts, beliefs,
values and associated social actions. As an iggvprresearcher, | have attempted to
seek how mathematics teachers understanding asdtigeestioning through
experiences of mathematics teachers in my research.

Research Design

In this study, | have taken the narratives of sdaoy mathematics teachers'
stories on understanding and uses of questioniddiane been using the questioning
in mathematical instruction. In this study, mathéosateachers' voices have
distinguished sound.

Understanding and usage of questioning by matheségachers: A narrative
inquiry focuses on six mathematics teachers' voices. Eatitipant was secondary
mathematics teachers of Nepal. As a narrative ggitiis based on the stance that
through our stories we construct our identities ‘amalys of knowing”. As narrative
inquiry is one of the best ways to reflect uponezignce, this methodology is well
suited for insights about how particular experiencéluence mathematics teaching
practices (Clandinin & Connelly, 2013). Through tiarative inquiry process, first
interviews with each participant were taken inféedént phase. Secondly, | formed
the stories and | completed the third phase formimgamaking.

Narrative Inquiry as Research Methodology

Narrative inquiry is the study of experiences gh@&nomenon as told through
stories. “Narrative inquiry is an approach to thedg of human lives conceived as a
way of honoring lived experiences as a source pbiant knowledge and

understanding” (Clandinin, 2013, p. 17). So, nareainquiry is to be fully separated
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from the more generic term narrative or narrattuelyg and is concerned with
experience and is grounded in Dewey’s concept ofaiibnal experience (Clandinin,
2013). Narrative inquiry exhorts “experience asosied phenomenon” (Clandinin,
Murphy, Huber & Orr, 2009, p. 82). Thus, narratinguiry can be described by its
two component parts: The first is narrative: megrifre story being told (Riessman,
2008); and second is inquiry: representing a syatienaxamination or analysis using
narrative as a research methodology means to #tedyays humans experience the
world and how they make meaning out of theiperience.

Ontologically speaking, narrative inquiry is “canially working with and
from, a transactional or relational” space (Clamgi@013, p. 16). The underlying
assumption in the narrative inquiry approach isam& in which stories are simply
documented faithfully. The inherent relational celity of narrative inquiry is that
the researcher is committed to the process ofigf@nd restoring with the
participants. This space of co-creation betweerp#racipants and the researcher
allows for a complex co-creation of a story sitdatetime, space and culture.
However, in practice, a working understanding efititeractions it describes is more
complex. “Firstly, narrative research is alarmethwising individual life stories as
the main source of data. Secondly, it is worriedwilusing narratives of the ‘self’ as
a position from which the researcher can producekoritique and
advocacy”(Riessman, 2008, p. 12). It is a methaglotbrough which researchers
comprehend others’ representations of the worldraddhem from the stories those
interviewed chose to share (Gomez, 1997). A nagatiquiry is not only an
examines of a story told, but how the story is cegat and analyzed. In a narrative

“attention shifts to [recalled] detail” (Riessm&08, p. 12).
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In this study, the narrative inquiry was used tptaee teachers’ experiences
of questioning in mathematics through interviewse@vell, 2007) and to develop
personal stories of teachers’ understanding ansl afsguestioning in mathematics
during teaching mathematics in their classroonerinéwing, recording and
analyzing teachers’ reflection concerning theirsiio®ing experiences in secondary
school math provides insight. The experience-cedtapproach, a focus taken on
retelling experiences as student and teacherghiatalled as highly motivational, is
used in this study to support teachers' experieasgersonal “truths”. There is no
‘cookie cutter’ or singular right way, to conducharrative inquiry study. Narrative
inquiry is developed on a spectrum. At one endhisf spectrum “is the ‘pure’
narrative, a story told without explicit referend¢esheories or research findings; the
other end becomes the ‘pure’ academic essay,” ieffrences to theory but remains
without the narrative themselves (Goodall, 200&1).

Context of Research Site and Participants Selection

This research study was carried out to descriteyaa and interpret the
culture of a questioning in mathematics classrommfvarious perspectives of
mathematics teachers of Kathmandu Valley. Forghipose of the study, | used a
criterion-based selection strategy to choose miggizeints to be involved in the
research (Roulston, 2010). Criteria based seleti@@nused as a means of ensuring
that the best participants is selected on the lodisigeir ability of knowledge on
understanding and uses of questioning. In my stiidyas important that each of the
participants must have stories to tell of the pinesowon under study (Creswell, 2013).

To recruit a teacher for the study, | personallyed twenty secondary
mathematics teachers’ having at least five yeammaghematics teaching experience

(e.g., twelve from private and eight from publi®isols) over the telephone and
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shared about the study. I briefly described thedysand announced that participants
must be able to allocate time for an initial intew, follow-up interview and
telephone inquiry for further meaning-making. Aféex days, six teachers four from
private and two from public schools were readydmiy research participants. Then,
| contacted those six mathematics teachers topsetiufirst conversational interview.
In contrast, qualitative research inquiry that usasative inquiry is likely to have
one or two participants (Clandinin, 2013; Cresw2ll14). Taking into consideration,
the timeframe, in which | had to carry out the censations and later develop the
narrative stories. | decided to invite those sixhraeatics teachers to participate in
my research study.
Nature and Source of Narrative

With the help of narrative stories, | have found @wariety of unusual forms
of talk that represent the mathematics teachersépgons, understanding and
experiences of understanding and uses of quesgiamithe mathematics classroom.

Hence, the narrative is a term widely used in ddb&ory and social research
to portray either: (a) a tale or story, or (b) enfmf talk or writing that aims at telling
a story which is ordered in one standard formatvéier, the narrative story was
generated from mathematics teachers’ intervielave generated a narrative story
from classroom practices of the mathematics teatkg&perience as a student and
teacher, with some of their evidence and exper&nce

Narrative Generation

The six mathematics teachers (e.qg., researclcipanits) were interviewed in
a series of six one-to-one interviews. For easoéss to teachers, each teacher was
interviewed during the school day at a time consideppropriate by the

administrative staff, i.e. in lunch time, teachdr&e time (e.g., study room). Each
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teacher was asked for their convenient time fomtkeet. | was very flexible when it
came to scheduling interview times around eachtrée school schedule.

All interviews were conducted in a quiet enviromnehich was free from
distraction and peer or staff influence. Interviemese conducted in the school (e.g.,
the place was flexible, depending on room availgbito ensure the teacher's comfort
and convenience.

Each teacher was interviewed minimum two timesraagimum three times.
The first interview helped me get to know the teadmnd the second helped me to
know their questioning experiences in their mathtgaalassroom and the third
helped me to know more about their questioningsské.g., third was on the need
base). Each interview was intended to last abomBites, but their length varied
according to the amount of information and elabora¢ach teacher desired to share
their experiences from first interview, second iview and third interview.

All six interviews were conducted over the couwsgene and half month. One
interview was conducted with each teacher per weih,time in between for
narrating the story and reflections and to ensheevalidity of transcribed data from
all the six interviews, audio-recordings were madd transcribed (Creswell, 2007).
To assist with validity teachers were given a sumynafithe interview transcriptions
at the beginning of the next consecutive intervigtarting at the second interview the
summary pages were shown to each participant. ifgterfterview’s summary page
was shown to the teacher prior to their secondvige, the second interview’s
summary page shown before the third interview (wtibe third interview was on
needed base), and the third interview summary pegeshown during the closure
meeting. The closure meeting was not an interviastead, this meeting lasted only a

few minutes and its purpose was to allow teacleevetify the third interview
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summary and for me to thank them for their partitiqgm in the study. The interview
summary time was allocated to allow teachers taldde to change, cross out, or add
to the summary if they felt it was incorrectly suammed.

Narrative Handling
Narrating Process

After each interview, the recording was transcrilved quiet location at my
home within the same day, following the intervidwanscribed the audio-recordings
myself to ensure the accuracy of the responseshencbnfidentiality of each
response of the teachers. Each interview was tridescaccurately. To keep teacher’s
voice intact | transcribed the interviews laying fbcus on the speaker (Riessman,
2008).

In transcriptions of the interview sessions, twluoms were made for
dialogue as text. The left column of the transaipinterviews were the questions |
asked while interviewing each teacher (see themappendix I). The right side was
each teacher’s response to each question. Spaesigsed to assist with the natural
flow of reading the dialogue. The only items renm¥®m the transcriptions were
individual identifiers and expressed pauses (um,, like, uh, or stuttered/repeated
words).

For confidentiality, | audio-recorded teacher imiews, teachers’ names,
their institutions and address are pseudo nameso @gsure confidentiality, any
names mentioned were changed to provide all padwsgidentiality. After
transcription, the recordings were destroyed aadrters were referred to by
pseudonyms.

The transcriptions were reread after a few dayssist with a more

individualized interview for each teacher’s secand then again for third interviews.
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Additional question prompts were personalized éaicher’s second and third
interviews where possible with the opportunity teemd, clarify, or add to anything
mentioned the last session. Each summary thenged\a starting point and
foundation for the next sequential interview distoss.
Meaning Making of Narrative

Meaning making have started with the data collectamls | have designed.
The data collected through interviews with mathécsatachers is later narrated in
the story form. So, the narrative is a tool fonsferring knowledge. It helps us to
understand and to communicate new ideas (Riess2088, p. 8). Because teacher
interviews were allowed to flow naturally into sttelling, based on what each
teacher felt, like sharing their experience in ustinding and uses of questioning in
the mathematics classrooms, each interview haditpie components. Themes were
created through multiple readings (Josselson &liadkp2003) of the full
transcriptions of each interview session makingxgvert uses of an experience-
centered approach (Squire, 2008). | used threesfjnes from Squire (2008) for the
experience-centered narrative analysis. Firseated themes from within each
interview, supported by a thematic approach (Riessr2008). Then, | gave
analytical explanations. Finally, | used top-dovmal dottom-up data interpretations.
Entry and Re-entry

In my inquiry, to represent the narrative stories. (questioning experiences)
of six research participants and myself as co-coatd stories of understanding and
uses of questioning in the mathematics classrodravé used the ideas of "entry and
exit" to present the narratives of mathematicshees. Additionally, | have analyzed
each story and interpreted the narratives relatitmydifferent theoretical perspectives

and practices for meaning-making for that | useditleas of "re-entry and exit" for
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the meaning-making of the narratives (Mitchell, 2DIThereby, | analyzed the
narrative data using this combination of experiecestered along with thematic
approach. | conducted a further interpretive reviemsearching the various
perspective of teacher questioning (e.g., seeaptehn V). Teachers’ stories are
presented in general themes and individual teacierss in questioning. Teachers’
values, personalities and personal interests @rme\séhin the data collected. Six
interviews of mathematics teachers became thesktsdf themes or ‘nodes’
createdRiessman, 2008). As | read the narratorg,dtlooked for possible meanings
behind what each teacher was sharing. After thead¢isewvere listed as nodes, | was
able to find portions of interviews relevant to leaeacher’s narrative and tag or
attach them to the themes addressed.
Quality Standards

The essential issue for qualitative researchetsaisof trustworthiness. As a
gualitative researcher, | am concerned with thedixealities of mathematics teachers'
experiences on understanding and uses of quesiionihe mathematics classroom
and how their lived realities relate to my liveality as a teacher and scholar. From
the narrative angle, trustworthiness marked itsetiugh deep accounts that are
judged by the reader to be authentic (Geertz, 198shler, 1990). Eventually, the
reader will “find out the trustworthiness of thesearch undertaking” (Craig, 2013).
My concern as a qualitative researcher is how &@dinderstand and use of
guestioning through “rich, thick descriptions,” ¢tbars will be able to live into the
stories in ways that resonate and translate i@ld@ssrooms with the teachers’
contexts (Creswell, 2013, p. 252). As, Denzin ()989posed that when the rich,
thick descriptions align with the stated perspect¥the researcher, the study is

trustworthy. Thus, it is clearly seen, in my reséat have to bear a burden and
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responsibility to carry out this study to maintgumlity standard. Thus, to uphold the
rigorousness in my study, it is one of the thréat®aintain quality standards. In
addition, qualitative nature of the study doesfotdow the same rules for design as
experimental or quasi-experimental studies.

Thus, trustworthiness is a way for qualitative ezshers to control potential
sources of bias in a study’s design, implementatoalysis and interpretation that
parallels the notions of internal validity, extdraalidity, reliability and objectivity
from more conventional, scientific studies (LincélrGuba, 1986). The four criteria
were considered in the design and implementatidghisfstudy. As Webster and
Mertova (2007), discussed in their book "Using twe Inquiry as a Research
Method" have used quality standards namely acbes®sty, verisimilitude and
authenticity, familiarity and transferability, wihiés useful in my inquiry too, were
explained as follows:

Access

In my research “access” is viewed in two ways (#feb& Mertova, 2007).
First, there is access to the research participtres understanding and uses of
guestioning and the process of construction of kedge between me and my
research study.

The second means of “access” in my research iavhgability and the
representation to the same audience of the resaateh, transcripts and data on
which the researcher has based the finding. Furdteess to the context, process,
data and construction of knowledge shared withareseparticipants.

Honesty, Verisimilitude and Authenticity
Guba and Lincoln (2007), in their exploration of thuman as a research

‘instrument’ in what they call a naturalistic ingui highlight the following



49

characteristics that support a claim of trustwaslss of narrative research, namely
responsiveness, adaptability, holistic emphasispkedge base expansion,
procedural immediacy and opportunities for claafion, summarization and
opportunity to explore atypical responses (WebStbtertova, 2007).

Trustworthiness is shown through the steps pptéane to allow for the most
accurate interview, data collection and interpretatFirst, to help obtain more
reliable interview responses, | asked questionsvikee of teachers’ comfort level.
During interview sessions, relationships and tweste established through the
creation of a natural environment and reciprocitynaitual exchange of
conversational dialogue. Teacher’s dialect andactéons were reviewed after
interviews to help address legitimacy concerns.iéaithlly, Eder and Fingerson
(2002) suggest that analyzing the discourse soflésachers' interview can help
assist with rapport and validity concerns “If diztleodes and styles of talking that
respondents use during the interview are thoseukeywith people they know well
and with whom they are comfortable with, the reslear can be assured that a high
level of validity has been achieved” (p. 194).

| used three aspects of verisimilitude of the aiare research. Firstly, my
research and reporting of the stories and thdicatievents resonate with my
experience. Secondly, the reporting appears to adeeel of plausibility. And
thirdly, when using a critical events approach,tthéhfulness of accounts and
reporting results was confirmed through like arteoevents.

Another concept that | used for evaluating narestiis authenticity. It is
intertwined with the concept of verisimilitude. Tuauthenticity can perhaps be most

powerfully achieved when | provide enough inforroatin order to convince the
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reader that the story is told in a serious and &ioway. The sense of authenticity of a
story may be, for instance, achieved through Sefiicnarrative coherence.
Familiarity

Amsterdam and Bruner (2000), refer to familiarisy'dulling’ in that when
my ways of conceiving of things become routine, veatatics teachers may
disappear from consciousness and cease to knowahathinking in a certain way
or why | am doing so. Mathematics teachers pointloeiimportance of interpersonal
distancing to make the familiar strange againgszue the taken-for-granted and
bring it back into mind. In my research familiarityas used as suggested by Bruner
(2002), there to be a story, something unforesagst trappen. The story is
enormously sensitive to whatever challenges ouception. It is an instrument not so
much for solving problems. In that respect it carabgued that critical events
themselves capture that ‘unforeseen’, and thits@lfihas the capacity to provide a
perspective that practice, in that it enables ¢ lat particular professional practices,
not of thinking, ‘a way of life’ (Amsterdam & Brung2000).
Transferability

A narrative “gives us an avenue into human consriess and thus may be a
powerful tool in tapping into the complexities afrhan-centeredness in a wide range
of environments where learning takes place” (Weh&t®lertova, 2007, p. 16). All
research participants in this study do have their sense of self and experience, but
it is through analysis of their stories that othmsy start to understand and uses of
guestioning in the mathematics classrooms, futdecher’s shared experiences and
the collective themes of importance they create.

So, transferability represents the applicabilityaaftudy’s exploration to other

situations and policy makers. In particular, reskars are concerned with the extent
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to which the “results of the work at hand can bglied to a wider area such as for
guestion paper design, policy, etc.” (Shenton, 2001 study describes results for a
small number of participants that are specificdhimse individuals and environmental
contexts. Lincoln and Guba (1986) suggest thattihe researcher’s responsibility to
provide “sufficient contextual information abouetfieldwork sites” to let the reader
determine the transferability.

An approach recommended by Shenton (2004), totbedpsure
transferability is a substantial explanation of pfienomenon being studied and also
helps to develop the framework. So readers carejudwether or not to apply all or
part of the findings to other contexts in narratigsearch. | have used this strategy in
this study.

| utilized member checking to help authenticateigtoin the form of
interview summaries. In these summaries, | useddhee terms that each
mathematics teachers used in their interviews apéed as many statements
expressed as possible into very concise senteihclesse a summary method to make
it more likely for teachers to read all that wastten and to help with possible
interview time restraints. Prior to teachers’ regdéach summary, as well as after
they finished the summary, | reminded them thay ttwuld change or add to
anything. No teachers opted to change their ill@ngummaries. This check made
through the use of the interview summaries helpezbhstruct a truth, capturing the
meanings and experiences shared their storiesptesent their reality as accurately
as possible (Goodall, 2008).

Ethical Consideration
In conducting, narrative inquiry research, theeeaso certain ethical

concerns that are being raised every now and thehis regards, Johnson and
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Christensen (2008, p. 101) suggest that ethicpaireciples and guidelines that help
us uphold the things we value”. For me, ethicigaportant consideration. |
received a permission letter from the Kathmanduwehsity, School of Education to
enter the schools for conducting interviews withttmeanatics teachers. As | believe
that worth of exploration depends as much on hiicat honesty as on the originality
of its discoveries (Walliman, 2011).

I, with the approval from participants, take pridestating that their
participation is voluntary and statements are kepfidential and that the information
is only for research uses. Therefore, | do not nanmhy participant’s names, their
school names, and addresses in order to presaivetlvacy; likewise, the
objectives of the study are also stated in thevree. | followed those instructions in
compliance with an ethical clearance at the schools

Key Message of the Chapter

In this chapter, | have discussed the philosopleiasideration, research
paradigm, research design, context of researclasdearticipant selection, nature
and source of data, narrative generation, narratiwelling, meaning making of the
narratives, quality standards, ethical considenagiod the key message of the chapter
through the lens of narrative inquiry.

In the next chapter, | represented the narratimeest of my six research
participants and myself as co-constructed stofiesderstanding and uses of

questioning in the mathematics classroom.
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CHAPTER IV

ENTRY WITH NARRATIVE

In this chapter, | present six mathematics teatharsatives with a view to
offering insight into their understanding and uskguestionings experiences in their
professional careers in the mathematics classrdbereby, each of the six
participants shared their questioning experientelea classroom assuming the role
of student, teacher and teacher trainer. The tandists of interviews, written
responses to reflective questions and several soahfibllow-up interviews and
telephone conversations for accuracy purpose. Thastories are the product of
several rounds of interviews and telephone contiersa Finally, the names and
institution and address given to the six teacherpaeudonyms to preserve their
identities.

Entry with Rebina’s Story

On the way to Aksharaa School, | began my reflectio my preparations for
an interview. | was thinking about the readingnpiag and the discussions with my
research supervisor, and | questioned myself of hoould still feel too little and
how all my careful preparations could seem so fedland unrelated. When | entered
the premises of Aksharaa School, | was greetetidgtudents and my colleague, and
then | accumulated myself and started greeting thack. As soon as | shifted my
focus, everything else moved away and my conceotratas focused on my
immediate environment: with teachers talking toand my own reactions. | realized
that | was already inside the school and | wassaopposed to give my entire

concentration to all that is going on around me.
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There is much to be done in the initial days. Asad good connections with
all staff of the institutions and | had discussegdptans and expectations with
principal and coordinator and everything was gdhesattled. | noticed some
changes occurred in years, new faces in schoalsmdrine year, a new building under
constructionnew playground, students playing cricket, football basketball. | was
happy to notice that the dialect is familiar to iope that | can use these factors to
my advantage, in my research, especially when prepthe journal and listening to
teacher’s stories.

Rebina’s Story

It is around 9:30 am to 4:00 pm in the second wéeBhaitrd(i.e., March-
April), when the annual examination of the year2@D is ongoing in Aksharaa
School. I along with Miss Rebina, after having $«aat around 2 pm on the
particular day of the interview, sit in the reséarcom, so that we will not get
disturbed by any means. Earlier in the day, | lepliested Rebina for the interview. |
had already explained her about what | have beemgdwer the weeks and why |
was there so soon. She had agreed to share hendtiorme.

As, | share my expectation for my research herughshe would have many
stories about her understanding and uses of quesiicn mathematics in the
classroom, | had never heard of them. | requestedohtell me about them, first, as a
student and then as a mathematics teacher in Kathuridalley. The interview is
being audio-recorded in my own mobile and | makeseifybusy taking notes in my
diary. She spoke gently and thoughtfully. Theredssense of hesitation in her while
sharing her story because it has already beenrahegave have been working

together in an institution where I'm community faetor of mathematics. | am

! Last month of the year in Nepalese calendar
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totally absorbed in listening to her narrativetagains momentum and her narrative
takes the following shape...

She completed her SLC level from Kanya Ma. Viz2@om CCI (Classic
College International), and Bachelor in Microbiokpdrom Amrit ScienceCampus.
Now, she has been studying Master Degree in SagioioTri-Chandra campus. She
has started her teaching career from Pragati Schaoére she worked as a
mathematics and computer teacher from grade 5 Re8ently, she has been teaching
mathematics at the secondary level (i.e., gradeXI{n Aksharaa school.

She started her schooling at the age of five. Siweanfavorite student of her
teacher because of her eagerness in learning mattiesn There was no specific
subject for her in her school because she was tiateand was able to secure good
marks in all the subjects. As she believed thavaichlone was not only enough for
the excellent performance, she continued her dédicand practice to strengthen
herself in mathematics. Her teachers' continuouarmagement and habit of
questioning on the confusing topic made her mooeigte. According to her, “The
guestions asked were, more related to recall gorstfrom algebra, understanding
guestions from arithmetic, organizing existing kiemige from geometry to
experience in order to create new understandingrmedning”. She never needed
tuition classes in her school life because of heependent and hardworking habits,
along with the expert support of her teachers wipletyed a positive role even in
absence of the internet.

At that time mathematics was taken as a hard stibjgicshe never realized it
because she was interested in mathematics. Irettendary level, her mathematics
teacher was also her class teacher who used talgskithmic mathematical

guestions from practice books, question bank aratidition to from the textbook.
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According to her, "In the fraction, Rebina's teachsed to ask algorithmic

mathematical questions like ‘find a fraction thaiéss thangbut greater thapg,

what the missing fraction might be? < getc". Thereby, her mathematics teacher

used to ask questions as follows: does anyonethaveame answer but a different
way to explain it? Would you ask the rest of tlasslthat question? Do you
understand what they are saying?, Can you conuvimeeest of other that makes
sense of your solution? Can you give me an exaaiple....?. There was no support
class in her school. So, she used to discuss mudige among her friends and also
that she used to support her classmates and juniors

Her father was the first positive catalyst for lieandation in mathematics
because he used to question her all the time. &Heatss hard for her to remember
all those questions now, but then tries to recaithe that were asked during her home
assignments: how does this relate to your topicaMteas that you have learned
before were useful in solving this problem? Have geer solved a problem like this
one before? And what is similarity and differenbew your method of solution and
how would | support you now?, etc. which helpeddeselop her foundation better in
mathematics. She was also inspired by her teachesshool. She said, “My first
lesson of mental mathematics began from my homedddition to this, mathematics
was the main subject that helped her secure goo#tsreand upgrades her total
percentage so she always tried her best. Her sghtaeiided her with an opportunity
to teach her juniors after her SLC (Schooling Leg\Certificate) as a respect to her
talent and teaching quality, which later on prowede a strong foundation of her
teaching career. Because of her inexperience duthiag period of time, she could not

remember algorithmic mathematical questions propbtlt could recall some as she
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said, while she was teaching shapes in her mathesnatss, she asked the questions
like: Does a square not always have four sidesthegproduct of 2 x 3 not equal to
6?". Further, she said these questions really doneguire an answer. Her intention
was to engage students in the discussion wherasit®ewhy? How do you know it?
Can you explain it? And can you give an example?

During her school days, she was often asked haddtiacky questions by her
mathematics teacher and was provided time to thimksolve it in the classroom

itself because she was considered to be the delytéad one. The questions from
algebra were like ‘ifa” = ¢,b° = a,¢* = bprove that abc = 1'.Although she could not

relate all the questions her teacher asked, sontikeesh that she remembered are 1)
Did you understand the today’s topic? 2) How mahyau still did not understand it,
I’'m here to support you? 3) Do you need furthephai this topic? Is there another
way to solve this problem? Is there any easier wwagolve this problem?, etc.

She said, “Our teacher used to ask algorithmic reathtical problems of
grade 10 when | was still in grade 9”. She harddynembers the questions her
teacher used to ask them, but some that she cecddl iare: Is that true for all
algorithmic mathematical problems? Could you expi#? Can you think of a
counterexample?, How could you prove that?, andtaksumptions are you
making?. Then she realizes that her teacher didl tb upgrade her mathematical
knowledge. During her school days, as there wagraotice of printing or
photocopy, the algorithmic mathematical problenat there out of the textbooks
were written in blackboard and assigned for pragtic

Her teacher had categorized the class into threelkeaccording to the
performance level of the students: the upper lexadrage level, and lower level so

that the questions could be asked accordingly. @isly! she was asked hard
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algorithmic mathematical questions: more of subyecand word problems and other
oral and discussion questions because she wasfdhe talented students in the
class. She realizes now, her mathematics teachetedd 00% marks from those who
secured 90% and more. She said, “We have studi¢demtics, sir, but not by using
real material and connecting to real life, as isn@onowadays”. We only used to study
mathematics to secure good marks in the examinaboanteachers used to focus on
the specific topics from the curriculum which wasrenimportant from the
examination point of view with regard to algoritlmmhathematical problems.

Finally, according to her, the University educatiaas not very different from
that of her school. But in university educatiore s¥as free to ask the questions and
hardly get the reply from course facilitators. Staedly remembered the questioning
by course facilitators.

She has started her teaching career around sixg/back. She enjoyed
solving algorithmic mathematical problems so she ¢laosen mathematics for her
teaching profession. She said, “To teach mathemmagicot only to teach someone
but is also an opportunity to gain innovative kneelde”. She is trying to teach her
students by making uses of local available realemalts and connecting them all
with real life. She added, “My teaching practicesigluated on the basis of how
much students can link it to their real life”. Ika it to be my proud moment when |
see them connecting their learning skills to theal life”. We have to base our
teaching on the curriculum set by the governmeitegal. So, | prefer teaching my
students from the examination point of view. FurtBhe said, “I teach mathematics
by connecting it to real life along with moldingaiith examination point of view”.
She makes her mathematics class active by posing questions in between like,

‘Do you see a pattern? Explain it in your words rfoWhat are some possibilities
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here? Can you predict the next one? What aboutateone? How did you think
about the problem? What decision do you think egtould make?’ etc. In addition
to checking students’ answer sheets, she asksfdrer students to solve the given
algorithmic mathematical problems on the whiteboand as she is familiar with
peer checking. She asks her students to checkpeifs copy, too. She shows her
students about the marking scheme of each steptimematics solution on the
whiteboard as an award to the student's good woik @articipation. In her
experience, this method of the teaching-learniracess helps to fulfill her objective
but the allocated time is insufficient most of inee. She enjoys when her students
ask questions in between the classes. She saidsttt#ents used to ask the questions
like 1) What is the main process of this algorithimioblem ma’am? 2) Where is this
topic/formula connected to real life ma’am? 3)Here another process of solving this
question, ma’am?” Further, she never expects thenem based questions of the
algorithm from her students in her class.

At the beginning of her class, she asks relatigpastions to her students like
“How are you all?”. If someone was unwell in heass, she used to give more
attention to him/her and kept inquiring all the ctunts if they have any confusion
regarding the previous class. She helps her stsdétitey came up with any kind of
confused topic in her leisure time. Only after glas convinced that there were no
problems left, she went forward with another topior instance, if she was to start
the topic “Fraction”, she asks the following quests as warm up and allowed them
some time to think. 1) Can you tell me about ¢ipec® 2) How many of you have
heard about this topic? If you have, please sharg yiews. 3) Have you studied
about this topic in your previous grade?, etc. 8fkthis all to access their prior

knowledge and in-depth understanding. Further,stered her experience on the
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topic “profit and loss” where she asked questiokel1) Have you heard about
profit and loss? 2) In which price does profit tglace? 3) Can you give some
example, please? After the students respond, atte &b teach “profit and loss”
connecting their answers to the previous discusdiobetween the class time, to
check their concentration, she requests one oétilndents to complete the remaining
solution in the whiteboard. For further confirmatioshe often posed the questions
like, ‘How many of you have understood that? Didrgliody see that? Do you want
me to repeat again? Do you have any questions degarthe process? What do you
do?’ The questions were often connected with themne and their daily life. She
said, “Sir, | used to ask ‘yes/no’, ‘how’ and ‘whiypes of questions and | used to
focus on ‘why type’ of questions a lot”.

At the end of the class, she asked the followimgtipns: 1) Do you have any
queries or confusion regarding this process? Plessleabout profit and loss to your
parents. She expects at least two examples fromadabem.

She has been researching about the types of qoemggiskills in mathematics,
that would both increase teacher’s satisfaction #melstudent’s standard level. From
her experience, there should be different levetpuektions for different levels of
students. She said, “Talented and active studearissolve any types of questions but
there should be an appropriate level of questiangHe students who are weak and
somewhat uninterested in mathematics”. Finally, atided that mathematics should
not be difficult and terrifying subject for lesdanated students.

Entry with Sudha’s Story
Sudha’s Story
| was warmly welcomed into Balkumari Secondary $tHior an interview

with Sudha ma’am. She is the HOD of the DepartméMathematics. She seems
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pleased to see me. | was not new to her at allusecae often meet in various
seminars and conferences. Once the introductioves I@en taken care of, | explain
my background and purpose of the research. Aftegetetarted with the discussion,
she indicates that | can start to record the img@nand she begins formally with her
introduction and continues in a rehearsed way.ifterview is recounted as follows:

She has been engaged in the teaching professiondor than ten years. She
has completed her Bachelor degree in commerce,BlEd. in mathematics
education from Lalitpur Campus. Now, she is contigwith her master's degree in
mathematics education at Tribhuvan University. @&ed to teach any subjects
assigned in school but mathematics has always beefavorite one. So, she has
selected mathematics as her major subject in hestddeDegree.

According to her, she has divided her school ledeication into the primary
and secondary level. She found all the subject® qaisy during her primary level
and algorithmic mathematical problems were solvasilg. She said, “But sir, the
chapter ‘Volume’, while | was in class five, wakiachallenging to me”. The
guestion asked by the teacher in mathematics dasswas to calculate the volume
of water pipe whose length is 20cm and radius @m.4The teacher helped with her
problems and also kept inquiring if she understiodhereafter her teacher assigned
the questions of same patterns as homework bbertdismay, she couldn’t solve the
problems at home. Then, she realized that thoughuslderstood the process in the
mathematics classrooms, even when she tried te fudvsame problem at home, she
failed. So, her mind was totally occupied by thaalved problem. It took her whole
month to understand and solve the algorithmic nratitecal problems.

She was very good at arithmetic but not at algdimeause algebra was not

included in mathematics curriculum (in their schaahtil grade 6. She was studying
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in “Amar Sisu” school and her friends in Gyanodas@hool, where algebra was
taught from grade 4. When she saw her friends jmiact algebra, her curiosity made
her go to her friends but her friends couldn’t saggher. Her parents had changed
her school from grade 6 where algebra was alsoudetl but her mathematics
teachers of new school used to teach grade 6’'dadgim grade 5’'s and accordingly.
She said, “Imagine sir, what happened to me at tina¢ when | was at zero level in
algebra?” Without any basic knowledge and foundatishe had to go ahead with her
friends. So, she was almost in tension and anx@dtg.said “When in bed, | fell
asleep thinking all about Algebra, | even dreamkslame questions regarding it,
then made a note of it the following morning. Latgren | opened the mathematics
book, there seemed to be similar types of questidosked up the watch, it was 4 am
in the morning and | started solving those questitih6 am”. This practice became
the foundation of algebra that boosted her levelasifidence and she never worried
about algebra.

Her mathematics teacher in secondary level was ydvpanctual and started
the class with relational questions like, “Have ymampleted your homework? Do
you have any confusion regarding the previous él@an you solve the question on
board?” Those who could not complete their homewwrkad any confusion in the
algorithmic mathematical problems, the teacher mag®wint to help them
individually. The teacher also used to repeatedtyire them to confirm their
progress and understanding in mathematics. For, thet teacher used to ask
questions like, “Why did you choose this problerviag method? Can you find a
more effective strategy? Do you think this wouldkweith another number? And
what do you notice when you have completed assigfff®r example, in the topic

fraction, her teacher used to ask the algorithmatmematical questions like “If two
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fractions have the same numerator, which fract®amaller? How do you know? If
two fractions have the same denominator, whichtimads larger? How do you

know; what happens to the value of a fraction é& ttumerator is increased by 1, but
the denominator stays the same? ,etc. She couterebme of those algorithmic
mathematical questions to their textbook and seoma practice book. He used to ask
exam oriented algorithmic mathematical questions assign those types of questions
for homework as well. She used to practice theat without knowing any
significance of them.

During her university-level education, the profassoely asked any
guestions. Sometimes her professor asked quesikerfind out the facts about the
topic, what is the latest research on the topic¥é&igou thought about all the
possibilities?, etc.

She has started her teaching for more than 10 yeefsre. During her
childhood, she used to act as a teacher to heojgras a role player. In absence of
her juniors, she used to treat bags, pillows, botdisles, etc. as her juniors and used
to check her senior's copy, given them tick markr@marked as ‘good’ and ‘very
good’ and sign just below the tick mark in abseoicgeniors; and she used to ask
guestions like; did you understand? Did you cogyltbmework? ,etc.

After completing bachelor degree, one of her freeagked her for home
tuition, she agreed, but at the same time she Bexe tvacancies in the newspaper
and she applied for it all. Each school she appfied offered her the job but she
joined Balkumari Secondary school and is continliegteaching career, in the
capacity of HOD, till date.

She recalls the very first day of her mathematiasscwhich was so noisy and

massive. When she started teaching each step pfab&m/s with genuine logic, the



64

class became calm and quiet within a week. Thes elas active and they seemed to
be overjoyed when she started to connect the matiesclass with their daily life.
During the early phases of the class, she askedtigumes like: 1) How are you? 2)
Can you remember something about yesterday’s cl@)sklave you solved the given
question? 4) Is there any confusion about yestésdagss? As far as possible, she
used to connect mathematical concepts with real 8he said, for example, when she
has to teach the topic of patterns. She used diffanaterials like potatoes, garlic,
tomatoes, etc. When she keeps them in a pattehnasuat first potatoes, in second
garlic and at last tomato, after making two patterahe used to ask the students what
should be kept after potatoes. After completing stmaring examples, she used to
define the word ‘patterns’ relating with their ansig. One day when she was sharing
the example of patterns, a child said that his nsamies sometimes and cries
sometimes and again smiles. Is this also a patter@am? To this, she answers ‘yes,
this could be a type of pattern’. Sometimes thesckiecomes boring, at that situation,
she often asks, “Can you sing a song for me? Dagsrse want to share a joke?”’She
uses imagination and meditation technique for thessuch as “please close your
eyes, imagine that we are not in classroom..., weargwimming pool, we see clean
water there and start to swim. After swimming fdmiinutes, we take ice-cream and
sing a children song by the time we have retureesthool. Now you are on the
school ground. Then, | say please open your eyfesr. this imagination meditation
technique, all the students seem to become aatidé ean continue with my class”.
She likes her students asking questions. Her stsidised to ask “how and
why” types of questions. She used to ask the folipguestions in between the
mathematics class: 1) Do you see everything cl@dby you know how to derive the

formula? Can you give some examples? Are you tesleepy? She also said that she



65

had to be careful if her students were not askimg guestions. If they have not asked
any questions in between, she realizes that thishiag technique is not working for
her students or they are not interested in thectopi

In her thought, the uses of real materials are nedffective than the pencil,
paper, and blocks, to arouse the students’ integestt is a must because without
interest any teaching strategy won't work perfecBiie used to ask the questions
about the topic relating to the previous knowledgjee said, “When | have to teach
the lesson “Time,” | used to ask what time is itv¥o What time did you reach home
yesterday? What time did you get up today?” If védo teach the lesson “Shape”, |
used to ask, have you seen gas cylinder? Haveaten &e-cream? Which shape of
ice-cream did you eat? Is there anything of trianghape in your home?” She
mentioned that if her students could come up wghproper answers to her
questions, she was somewhat successful; othestiseyould have to modify her
strategies in teaching and learning in mathematiess.

She recalls, “One day, | had to teach the topica€tion’ so | have prepared
bread and brought them in the class. After chopjdiing equal two parts and | asked,
holding one part in my hand, what is the piecehafpped part (of whole bread)? |
chopped the half-breed in two equal parts again askied what is chopped part of
the whole bread? Now, before starting it all, | hegked the students, how many
pieces would be there if | chopped all of thesegBeagain? Some of them told sixteen
and others told 12. But before | have choppedralliread they had already told the
correct answers. Hence, | related it to the tophat class became memorable for
both of us, the students and me”. She said thahalstudents understood the topic

‘Fraction’.
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She narrates her teaching days like this: One dhg,had established the
‘Model market’ and had asked students to buy soatenmls making uses of real
money and asked the same question in an examind#teinlanguage was not so
much good but all the students identified the ifiece of paper money). She also
said teaching is more effective if she can relagetopic to the students’ favorite
cartoon, film, song, etc. Her questions varied adow to the level of her students,
she posed simple questions for average ones, hatdrigcky questions for talented
students and some easy questions for less talshtddnts. She was satisfied with the
three-quarter part from her questioning patterns slie couldn’t find that remaining
part, could be, because of her fault or that of sieidents, she had no idea at all.

Her keen observation led her to realize that royghree-quarters of the
students cannot understand more word problemsebyeleading to only one-fourth
of students to understand and solve them. Buttstiegdy opines that students should
be able to solve any types of questions in angtsito. In the examination, she used
to ask direct questions and words problems in eguaportion. Now, she is thinking
about how to help them in a more effective wayrengthen the students'
understanding in mathematics.

Exit from Rebina's and Sudha’s Story

We leave after an agreement to meet again fornahar interview, but
Rebina’s and Sudha's story stays with me overdh@rgy days. | could hear their
voices; see expressions and understanding andiigasstioning in their classroom.
| begin to realize the opportunity but also theextptions and responsibilities that
come along with being a listener - a ‘receivertofies’. | wonder about the stories |
am collecting and the thoughts in my mind that sézive as scattered. | know that

patterns and connections will emerge from the datait is too early to look for
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them. Now at this early stage, | am comfortabladmire the wonder and
contemplate the breadth and depth of what | amarebing.

That evening, | met with my supervisor to reflegt finsts and second
interviews and how to start to write the narrastery. Thereby, | entertain some of
the mistakes | made and the questions | askedréftect on Rebina’s and Sudha's
story | realize that | have still so much to leabout the questioning in the classroom
and that there is much that mathematics teacheteeah me. | do not feel, | have
done that much in the last few days. Now | am egteiand ready to sleep.

Entry with Lal Bahadur’s Story
Lal Bahadur’s Story

Before the sun rises up in the sky, | walk up asddto Lal Bahadur's home
at Jadibuti for an interview which we had fixedaparticular day. | had often
consulted Lal Bahadur for an interview. That veay,che was there and was happy to
welcome me in his home. He served me milk tea amgav on the top floor. He
speaks consciously and seriously because he hasumgking as a mathematics
teacher for a decade but oftentimes, in betweer@uversation, he breaks into a
smile or laughter. After getting into the discussibe indicates that | could start to
record the interview and begins formally with mgoduction. | have narrated his
interview as follows:

He has completed Bachelor degree in mathematies frabhuvan University
and has been studying Master degree in the sameetsity. He has been engaged in
the teaching profession for 10 years.

Lal was interested in learning mathematics fromdhisdhood. He was
curious and active student in his school. He alway®ys reading and practicing

mathematics. In his childhood, his father usedringobananas and would ask him to



68

serve it to all the family members one by one,wadld ask him to tell the numbers
of the bananas he distributed? How many membershare in our family?
Sometimes his father used to send him to buy sbgauit, razor, etc. and asked him
to tell the price of each of them. These daily dskeestions were the foundation of
his mathematics.

While in grade three, his mathematics teacher watadt the class with
guestions like, “Have you completed your homewdtkthere confusing questions?
Can you solve yesterday’s algorithmic mathemagrablems?, etc. He would give
the whole exercise as homework. His teacher uspdaiee those students who could
solve the questions even if they were wrong butehisher would punish those
students who had not even tried. As a punishnmemtudent who had not done the
homework was slapped by the one who had donedtiLahBahadur was one who
usually completed the homework.

At that time, mathematics was considered to beigh®ubject; his teacher
would ask, “Have you solved the mathematical protdeeven in the tiffin time? In
mathematics class, his teacher used to ask, “Hawetged to solve the algorithmic
mathematical problems"? If yes, he should subreitthpy to his mathematics
teacher. Sometimes, some of his friends used tioaig¢hey have forgotten the copy.
Then, his teacher used to ask to submit the copgxhday. The next day, they were
punished because that was not the truth and alsp flad no new copy to solve the
algorithmic mathematical questions.

In grade five, his mathematics teacher used to‘dis&ne angle is 48 of
supplementary angle what will be another angle?’id/teaching “Set” in grade six
his teacher used to make uses of placards of &tcBand ask questions like, “What

does it indicate? What is the meaning of AB? Howyaau explain AB? Similarly, in
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grade eight he had read about “simple interest’tekfreturning from his school, he
had been to his uncle’s home, where his grandmatiasrreceiving money from
someone and asked him to calculate the interéRsd, 000 at the interest of Rs. 3
per month of Rs 100 which he could not do.

He enjoyed Algebra, Indices but never knew anyifisggnce of them. His
arithmetic teacher used to ask, “According to théerof electricity charge Rs. 8 per
unit for 0-50 units and Rs. 9 per unit for 51-1506ts. How much will be charged for
the consumption of 150 units?” He calculated thargle but never knew about the
significance of the topic because there was negextricity nor charging in his
village. He realized the importance of topic whenemrolled himself in 10+2 level in
Kathmandu Valley. In between the class, his teaatwerdd ask the algorithmic
mathematical problems like “In a survey of a comitwnit was found that 55% of the
people preferred summer season, 20% liked win&sag 40% did not like both the
seasons and 750 liked both seasons, lllustrateVenn-diagram.

In his school days, he found additional mathematibg tough. He could not
recognize any significance in those topics exaefheight and distance”, sequence
and series and all the questions his teacher usedk were from an exact textbook,
no new and creative questions were ever introdudésiteacher started teaching
from practice books and question collections sstt pefore SEE (now SEE). There
were hard and tricky algorithmic mathematics prabgelike, “A man gained Rs. 3,
000 by selling a watch allowing 10% discount onniegket price. If he allows a
discount of 5% on the marked price, he would haeegl Rs. 4, 000. Find the
market price of the watch”. His teacher used to gskstions like: Who can solve it?

What would be the solving procedural for this pesh? What will be the answer?
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Can you guess it? ,etc. He was talented amongibisds and was often asked such
questions.

In his Bachelors level, his teachers rarely askezglquestions by calling name
but his teacher used to ask questions to all theesits like: How are you doing? Are
you maintaining your notes? Do you have any qaas® How can | help you? ,etc.

He has started his teaching profession in 200Mfeogovernment school and
after a year switched the job to a private schoathmmatics teacher. He began his
class by recalling the problems of previous clagsee from reference book or asking
guestions like, “Do you remember about previouss®Can you tell me the formulae
of the previous topic? Can anyone of you solvagthestion no. 1 a. of exercise 1.2?
According to the need of the students, he useeMise it providing hints about the
topic. Sometimes he used to ask one of the styd€ats you explain about it? Can
you relate it with formula? If he had to teach thathematics problems in relation to
formula, at first, he discussed how the formula besn derived with the help of
various activities related to the topic.

If he had to teach about “Shapes, he discussetbitie relating it to the real
object and explain the relation within shapes asleaal the students if they had ever
thought about it; if they could describe other gbsainside the classroom. He used to
ask algorithmic mathematics questions not only ftheir textbook but also from
another reference book.

Mainly, he used to ask these questions in betwegrtlass such as Did you
understand? If not which are the steps | need ¥se® Are you able to use formula?
,etc. He used to ask objective questions, yes/astigms short answer questions, long
guestion, etc. Further, from his experience, lobgsestions are used to develop

critical thinking skills in mathematics such as wisthe difference between 4x and
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x*?, How sum of angles of triangle is P8petc. . Sometimes he used to ask direct
guestions in mathematics.

Similarly, in almost every class he used to aslkgW#Hnany of you have
exactly understood the process? Can you share negample of when we can apply
this problem in our daily life? If he is teachingaut “Cuboid”, he asks his students
to find the LSA (Lateral Surface Area) and TSAdIT8urface Area) by relating to
their classroom. If he is teaching the chapter ‘argle”, he asks," Why is the sum of
the angles of a triangle 18D At last, he asks," Do you have any questionstabou
today’s mathematics class? What are main ideasytbatiearned today? Can you
represent the solution in other ways also? If yauehany problem | am here to help
you all.

In his mathematics class, he used to ask the qumssivithout any
discrimination such as 1) Someone tell me the itiefinof the set. 2) Can anyone
give me an example of the null set? 3) Who warttdltme about this topic? To make
his class active and interesting he asks the queslike, “How would you describe
the problem in your own word? What's your prior ledge regarding this topic
that would help you figure out the solutions? Can ynake some similar questions
like this?

He used to ask five categories of the questiotsgether, in the mathematics
classroom. They are multiple-choice questions -fal&e questions, yes/no questions,
match the following questions, short answer quastiand formula derived
questions. In his experience, students used tokised in objective questions and
logical questions but found the formula derivedsiioe and short answer questions

are easy.
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Entry with Iswar’s Story
Iswar’s Story

Some days later, | had to see another mathematchér, Iswar, at his school
who also works in the same institution where Lah&dur works. But while some of
the discourse and content is possibly overlapgh®gcontrast between Lal Bahadur,
Sudha and Rebina’s speech, appearance and attduttenot be more marked. His
story started as follows

He is from Shankhuwasava district of Nepal anddwapleted his Master
degree in Physics from TU. He has been teachingtatioe years in different
schools in Kathmandu Valley as a fulltime and pgante mathematics teacher.

He remembers his school days around15/16 yearsthgource of teaching
and learning mathematics; at that time he usedaeha book only. There were no
teaching-learning materials and his teacher needated the mathematics class with
the real world. At that time mathematics was takem tough subject but he never
took it as a tough subject. However, his secontiargl mathematics teacher has
completed B. Sc in Botany. The teacher had manwaadbs during the time but then
he gave his continuous support to him. His contisuaractice from practice books,
guestion bank, and group discussion helped hineach the target.

He remembers that his mathematics teacher usua#ig to enter in the class
with a stick. Those who had completed their homkwod submitted their copies on
time, they were his favorites as an old systemttiige who were weak at
mathematics found it much harder to deal. Furttershared that mathematics
classes were not tough for him in secondary lé¥isl.hard-working habits made the

time memorable, whereas for the teacher it wassnot
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In regular classes, his mathematics teacher useskahe algorithmic
mathematical problems like, “In algebra, expandttg, in arithmetic formulae of

profit and loss, in coordinate geometry formulal@ftance between two points, in
trigonometry, ifsin30° :%,find the value ogin’ 30° +cog 3@, In geometry, who

can define center and inscribed angle standingnéndame arc, etc.

Addition to, his mathematics teacher asked thetoreslike: Who can do it?
How can | help you? Are there any alternative wayBnd the solution?, etc. By the
time, one of his friends had to solve the giverblenm on the board each day.
Students who were incapable of solving the giveblpm had to take support from
the talented one and therefore he had to suppertlaissmates a lot. In his
university-level study, his mathematics teachedusesk questions like: “Do you
know it? Do you have any confusion? Do you neetietp?” but he rarely asked
questions to his teacher. He used to mug up theeerdntents; accordingly, he did in
his examination.

He has started his teaching career after complekiisgB. Sc. At the beginning
of his teaching career, he used to follow the spatterns and technique followed by
his own mathematics teacher. Now, he realizesrtfahematics is not so much
difficult subject but their fixed mindset about tubject itself, made it seem difficult.
He has started to gain sound knowledge about tegel@iarning practice with the
help of technology. He realizes that his teachahing practices had to be
improved. Further, from his experience he had, éleeles that teaching and learning
in mathematics should be followed by linking itwday to day life. So, that the
mathematics class becomes more enjoyable and stitege

At the beginning of his class, he used to ask simpéstions on any particular

lesson. In place of asking, “Do not you know thi$® used to ask, “What did you
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know about this topic?” These types of questiondaribe students interesting and
were motivated to some extent. Accordingly, heafsées to understand the student’s
basic level of understanding to react for questigniHis way of questioning is, “How
many students have understood it? He also crossksh&ther they have maintained
their standard level in a previous academic yeanot. He used to recall and identify
the background in any topic (curriculum) for baséguirement so his mathematics
classes would be more effective.

Basically, he used to link mathematics to the dagay life. In arithmetic, it
was easy to relate to their daily life, but in geing and algebra, it’s little hard for

students to link up. In that case, he used to &ghrithmic mathematical problems

A
X+2 _ nXx
like “factorize &€+6a-8, simplify%, solve ifx =3y and ,
X
X +y=16 and in geometry from given figure, PC=8cm, g C

OABC=[ACP, AC=6cm, BC=10cm, find the length of AB by usimg ¢oncept of
similar triangles”. Further, from above questiorg used to access their level of
knowledge. He further asked the following questlides" Did you notice anything
special in those topics? Give me an example? ©arsiiow the steps of solving this
problem in the board? Can you relate these problestis real materials? This way,
he used to link up his mathematics classroom \uihdiay-to-day affair, which shows
effective changes in recent trend.

In his views, “In some cases, he used to ask aoriiignic mathematics
question like ‘the ratio between the ages of Rath@athara is 2:1. After 10 yrs, their
ages will be in the ratio of 3:2 then find theirggent ages and ask the questions to
whole class like, Do you need help?, How can | gelp? Do you know how to solve
it? What is your answer rather than pointing onad&int at a time? He also asks

cross guestions to an individual by giving him er bpportunity and asks them to
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raise his or her hand if they knew the answer &oghestions which have been
directed to them.

He also gives the whole class time to share thiigey have any ideas on the
topic corresponding to the lesson which was beisgu$sed. He also uses a random
method to find out the level of students and sestheh they are able to answer and
solve the problems that they have in the spedifipters. From this, he can find out
and observe an individual’s level of understandiigether they have got clear ideas
of the lesson which they have studied or not.

According to him, it's easy to relate it in arithtieelike in unitary method, he
can directly link. For example, if the cost pridexgen is Rs. y, find the cost price
one x dozen of the pen. Further, students may maigst to any market with their
parents and have an experience of buying the glikelsegetable and daily needed
things and have experience of bargaining, discosgiting price(SP), cost price(CP),
fixed price and various things that they have aliesearnt in school, and can relate
it to their regular life. Instead of asking the gtiens directly, he would link the
guestions with their buying procedure experiencgking it down on the
whiteboard, for that, he used to ask algorithmicmeanatical problem like, “A man
gained Rs. 3, 000 by selling a watch allowing 10%6alint on the market price. If he
allowed a discount of 5% on the marked price, hald/gain Rs. 4, 000. Find the
marked price of the watch”. Yet again, he usedsk £an you solve it? What are the
various ways to solve it? What is your answer? ¢aun solve it on the whiteboard?
,etc. to strengthen students’ understanding.

To fulfill the objective of the lesson, in the neattatics classroom, after
testing the level of knowledge through procedusathing, he used to ask

algorithmic mathematics question like, “In algebte&vo numbers are in the ratio of
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4:5 and H.C.F is 15 find the numbers”. Thereby Bedito ask the questions like,
"How many of you can solve it? Have you ever skeset questions before? Can you
change this word problem into the equation? Doggar have a question related to
this question?

There are different levels of students in his ¢la@s. Some of them are sharp
and talented but some are not. He used to tredt eathem differently keeping in
mind their levels, so that none of them would baihated and deprived of
knowledge. He prefers these strategies for thetigesnathematical environment, for
sense-making questions. Some exemplary questieras dollows: Does anyone know
if...? Can anyone here give me an example of...? @kaywants to tell me
about....? He said that after completing any lesgtmnot necessary to treat them as
students because after getting the knowledge fnentetacher they are also of the
same level.

From the beginning to the end of the mathemat@sstbom, he used to ask
varieties of questions. They are: Yes/No questibng/False questions, and one-
word-answer questions. Thus, he prefers interegtipgs of questions to the long
guestions.

For encouraging students in mathematics class,des many examples. If he
is going to teach mensuration topic, he asks, “Qklte the area of the gas cylinder
you have been using at home". Such problem islglosiated topic to our daily life.
At the end, he used to ask the questions like yddchave any questions? Do you
have any confusion on today’s’ class?, etc. He wsesk positive and requesting
types of questions.

At the end, whatever the problems, he used to sugyn in the classroom

sometimes on the whiteboard, and also individuatiyording to the need. He was
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habitual in asking the following types of questionkis mathematics classroom
namely: “Can anyone of you explain its procedurel@tails? Do these types of
methods work for all problems or not? Are there aajter methods to answer the
problems? Did you develop the possible solutionai? Did you develop any
patterns?.

Finally, from his experience, he has concluded,ttie art of questioning
plays a vital role in teaching and learning procésshe mathematics classroom. He
used to pause and ask questions. According toxipisreence, the mistake is the root
of success. So he always motivates and encouragetibents to ask the questions in
mathematics classroom from a different perspec8umilarly, to enhance the level of
understanding in mathematics he used to ask segaedtions namely: 1) how many
of you understood these problems/solutions? 2)y@anunderstand the procedure
and explain it for us? Do you want to repeat thegarss again? He followed the
procedural process with some example for an ilatgbn like in set question by using
Venn-diagram. At the end, he used to raise thetiuesslike, “Do you have any
guestions?” and ended any mathematics class.

Exit from Lal Bahadur’s and Iswar’s Story

| leave Iswar’s school after having a cup of walted, Bahadur’'s and Iswar’s
story still continues with me. Firstly, | could laheir influences clearly in my head,;
| had keenly observed their expressions and thseis and understanding of
questioning in their classroom. That very evenlmget my supervisor to reflect on
my third and fourth interview and how to grasp thementum to write the narrative
story differently. As | reflect on Lal Bahadur'sdatswar’s story | realize that | still
have so much to learn about the art of questiommdassroom practices because |

still feel, | have not done much in this field.
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Entry with Rajkumar’s Story

As | was wondering about next person for an inewil choosed Rajkumar
as third praticipant among six for my research wanmkhe area of understanding and
use of questioning in the mathematics classrodourd his ideas, and techniques
and issues are stated in the following section:
Rajkumar’s Story

Rajkumar (pseudo name) is well established andbtiee renowned
mathematics teachers of Middle Point School. Heen in a formal dress. He speaks
politely and at times his voice sounds sympathétiave visited the school he
teaches in and | know about his popularity in ib&fof mathematics and classroom
practices that he has been using for the undeisgod questioning method in
mathematics. The main excerpts from the interviemimnarrative story form below:

Rajkumaris enrolled in master degree in mathemadescation in the
Kathmandu University, School of Education. He hasgleted his B.Sc. from
Tribhuvan University and started his teaching caijest after B.Sc. He has selected
mathematics for his master degree because of dlisation in mathematics. He has
been engaging in the teaching profession aroungekds. During his school life, the
classes were only of 45 minutes and the only thisgnathematics teacher did was to
make them read, to recite the difficult ideas whiay had to follow without any
comments or complaints. Similarly, he would refieatsame schedule day by day.
When he reached the upper grade, but when he dkttidé he would solve different
questions in different ways, the foundation ofmh&hematics was then set in his
mind. His teacher used to ask algorithmic matheoahtjuestions from textbook such

as: if f(x) =2x+3 and domain D= {0, 1, 3, 5} finti¢ range of the function, expand

4
and evaluati (-1)"(n® - 2), solve¥/3x + 1=4, construct 2x2 matrix whose

n=1
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elements are given by=+3j. Those questions were exam oriented and ¢gsher
used to ask the questions like: Have you under8tddidl you able to solve it?
Regular questions asked by his teacher were I{Ran"you tell the formula of simple
interest? Usually, no questions were raised frontlsht’s side because there were
more than 75 students in a single classroom anaskong questions or having any
sort of interaction was a very rare. Interaction @amg them was possible only in
grade IX which was when he started understandintpemaatical questions easily.
His teacher had begun teaching from practice bawi gquestion bank only just
before SLC (now SEE).

In his 10+2 and bachelor level, there was very lessraction among his
friends and teachers since teacher-centered tegcduna learning practices were in
practice at the time. But, in master degree theeequite a different questioning
practices, students are motivated to search andteraew ideas. His course
facilitator used to ask: Do you need any help? Haw | help you? What reading
materials do you need? If you need to meet meseleasit my chamber, etc.

He has started to teach additional mathematicses2@05 from lower
secondary level. There were no any new ideas &mhiag and questioning. So his
teaching technique and questioning practice wera tikhis own mathematics
teacher. During the initial days of his teachingeer, he also would ask the formulas
mainly and he would solve few questions as an ebearapd let them practice rest of
the questions on their own. He had asked questiath®ut analyzing them in-depth.
But after working in this field for three to fouears, his thoughts changed which led
him to search different process of solving the sproblem and ask questions that

were different from that of a textbook (e.g., Da kaow the uses of trigonometry in
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day to day life? Can you share the ideas to usedioate geometry in local
knowledge? ,etc.).

These types of questioning have changed the mistdadnts and increased
their interest and also motivated them. Nowadag&te starting the topic, he has
made it a rule for himself to ask about the topicexample: if he is going to teach
the topic ‘sequence’ he asks 1) Have you heard taihisitopic? 2) Have you studied
about this topic in your previous grade?, 3) Cary afiyou give an example of the
sequence?, 4) Do you know about the increasinglamdecreasing order?. After
asking these types of questions he defines theseguelating to students’ answers.
He also uses real materials of shapes and asksttitents to analyze the interval of
each shape. In between, he again asks the quediiasvhether they are repeated
in the fixed interval or not. At last, he definbe sequence as the pattern followed by
a fixed rule. Mainly, numbers are kept in sequeamog those numbers repeated in the
fixed interval and they are governed by the rules.

Sometimes, he thinks that an active student maghesmes lead the whole
class for good because his response gives answérselcompleting the questions.
To facilitate the situation he asks the questitkes1) Can anyone share an example
of sequence expect Hari?, For Hari, he would asither question. Sometimes,
students respond differently which cannot be fdegotFor example, a student
asked,"Is traffic light not an example of pattesis?”. In between the class he used
to ask the questions like 1) Have you understosdpitocess? What will be another
step? Can you explain me about this step? Pledse gaestion no. 14 of exercise 2.2
in your copy.

At the end of the class, he used to ask plannestique to know whether he

has fulfilled his objectives or not. The questiomese asked verbally or in a written
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form such as in the topic ‘height and distancethi angle of elevation i€ and

angle of depression id galculate the height of a man. This is an exaroplsritten
questions. In topic ‘set’ he asks the algorithmatimematical question like; there are
50 total students in class 20 of them like tea atfyof them like coffee only, 5 of
them like neither tea nor coffee, how many studé@doth tea and coffee?
Represent the above information in Venn-diagrams {ghan example of the question
whether the students can present the word probieriege diagram or not).

Further, in a right angle triangle, he asks: if twaes are given, find the third
side. He thinks that teaching-learning practicel wé effective if they ask logical
guestions rather than direct questions. To motivédestudents, he appreciates those
students who bring new ideas in the mathematicssob@m. He used to ask questions
like 1) How R=p?+b?in the right-angled triangle? What is the meanaighis
formula? Where can you apply this formula?

He is not completely satisfied with his questiosparration practice because
he should prepare the questions based on the auunc of the government of Nepal,
which is a pre-requisite for securing good gradés.thinks the question should also
be connected with their daily life such as if he lateach billing he used to ask the
students to bring electricity bill and asked thiédiwing questions 1) What is the unit
of current month?2) What is the unit of previousith@ 3) How much unit is
consumed in this month?.

According to him the questions asked on the tofine and work”, the
questions are not so much relevant for exampléy“déople can complete a work in
10 days, how many people are required to comphetevork in 1 day? Here, it is

hard to complete the work in 1 day by many pedpmegh they work together. To
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teach time and work, he prefers to take the stsdkenthe field/site and asks questions
like 1) Why are you all here? After student’s resg® he makes it clearer.

Accordingly, to calculate mean, median, mode dfateiobservation in
statistics, he used to have a survey of the stigdemarks in mathematics in any
terminal exam and list them on the whiteboard. €bgr dividing them into different
groups, he assigned them different calculationsamenedian, mode, etc. For this
purpose, he asks the following questions 1) Dokymw how to calculate mean,
median and mode?, 2) What does mean, median ane imdidate?, 3) What is the
use of statistics in our daily life?

The different types of questions he often askesttitents in the mathematics
classroom are 1) knowledge and understanding bgsedtion: he asks these types of
question in the beginning of class 2) skill-basadstions: in between the class to
confirm whether the students understood the cosaaptot. 3) higher ability
questions: for talent and active students.

Sometimes, some questions posed by his studetysmezzled him as these
guestions were of higher level or they asked qoestielating to another topic. In
this situation, he used to ask them to find outsthlation by themselves at first. Later,
students would find the solution but sometimesimedif discussed the problems with
them and find out the possible solution. He usuadked the questions based on the
curriculum. For lower level students he used togaire somewhat easy questions and
did not set any boundary for the talented studehtsy could even explore a higher
level of questions.

Exit from Rajkumar’s Story
After few more of informal conversations and pleatyquestions from my

side about his understanding and uses of questjoimrhis mathematics classroom, |
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thanked him and took leave. As | went out of tHeost | was totally consumed up in
reflecting on his narrative, | had a feeling thatas lucky enough to meet him for my
interview. | could easily identify some of his tehormations in threat of questioning
in mathematics classroom situations, his roles,rasgdonsibilities as a mathematics
teacher.
Entry with Indra’s Story

Indra’s Story

| decided to visit Kavya School for an interviewdamear Indra’s story. | know
that Indra is highly experienced mathematics teaatn® has by now become a
renewed teacher trainer and is struggling to caetims studies. The stories | have
heard so far have mostly been from his variousestaq life being a student, an in-
experienced mathematics teacher, an experiencdgmatics teacher, a novice
researcher and finally also a teacher trainer! 8m hopeful that this will be an
opportunity to hear another perspective and gathéu insight. | am also interested
in hearing a story that will, to some extent, coenpént the fore mentioned five
teachers without necessarily being congruent with i

Initially, we started our conversation in the pipad ma’am'’s office but there
are competing demands on Indra’s attention anidnastwe are distracted by what is
going on around us. Later we moved into the libragm and it was easier for us to
focus well. Even more, | am better able to followlria’s narrative and he seems more
willing to share in a personal manner. His stoaytsd as following...

Indra was born on the ward no. 3 of Phulbari V.mCTaplejung District. He
has completed his schooling from St Joseph ScBoaknagar, B. Sc from Mahendra
Morang and M.Sc from Patan campus. He has beemiegenathematics and

science since 1994. Now, he is an established mmaities teacher.
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His experience of mathematics during his schoeliagnteresting. At that
time, mathematics was taken as a tough subjectmidibematics teacher used to

pressurize to mug up the formulae like,

sinC + SinD = Zsin(C ; Dj co{c ; D),az +b% =(a+Db)* - 2abetc. and he had to

practice on the basis of formulae. He said, “Itkane many days to memorize those
unknown formulae. So, we were compelled to mug tieeaven during our playing or

free time.” He never understood, what X', ‘y’, élncosf and tarf etc. were. He

does not have any experience of practical learmmngathematics, whereas he found
algebra and geometry terrifying. He practiced g kxcured excellent marks in the
examination but he could not relate it in his ddifg. He realized this only when he
became a teacher himself. He used to go to schittolvbag full of books. As soon as
the teacher entered the classroom, his teacher tssadk them to open the book and
assigned them some task from a textbook.

The algorithmic mathematical questions were liken8long chord is drawn
in a circle having radius 5cm. What is the distan€éhe chord from the center?
Suppose from the pack of 52 cards, a card is dratwvandom. Find the probability of
choosing a black card, and there are 20 studentg@dle 1X of any school. Among
them, 9 are boys and remaining girls. What is tfabpbility of selecting girls as a
classroom representative? Then his teacher usadksome questions to facilitate
them: Can you solve it? Do you need any help? orgmember the formula
required here to solve the question?, etc. Hisheatelped them with one or two
mathematical problems for example, and assignedestequestions as homework.
His teacher used to check the homework the venydagixby giving tick mark. There

were many tick marks in his copy also.
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He recollects his past,“Mandal sir was his mathéicsteacher who used to
assign some questions and asked them to come lugalittions. Another day, he
asked them to solve the same questions on the deardhat, he used to mug the
solution step by step. But when he found himsétbimt of the class, he got nervous
as he saw a stick in his teacher’s hand which ntaaeforget all the steps at once.
They were not supposed to pause or make any midtatkey the process of solution,
otherwise, the teacher would disappointed themh8ased to discuss and practice
with friends. Because of all this, he did not fiisl school life enjoyable.

In his university education, his teacher rarelked any questions because
there were about 200 students in a class. If tinaxee any, they were all generalized
ones like: Can we start the new lesson today? Didrgad today’s topic at home? ,
etc. He used to recite the entire content for adveesult.

He has started his teaching career 21 years eaitiés teaching career
started as a mathematics teacher in his school Agéhe beginning of the teaching
career, he used to teach whatever was here indb& ke addition, subtraction, etc.
He used to punish his students as his teacherstasédter teaching for 2 years, he
realized that mathematics is not a subject to liglain pressure. So, he thought to
change his teaching-learning practice. Then hetsthto teach in fun full and
pleasing environment by providing opportunitiegxpress students' feeling.

He remembers his suffocated school days and redtiiet had he got better
environment, he would have a better understandirigeosubject itself. He started to
research on how he could change his teaching teci@si so as to make his students
understand mathematics better. So, he started tegchathematics making uses of
local and no-cost materials. Hence, the classroorirenment became enjoyable and

as the students became interested they startedderstand it easily.
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When he entered the classroom, he often usedna@lrials for teaching
initially and he used to ask questions from thébieek when their understanding
level seemed to increase. For example, if he haeaoch the topic ‘shape’, he used to
show the real object at first and asked the stugléfVhat kind of shape is this? Have
you ever seen any object/s like this?". Studergd ts make many mistakes initially
where they termed oval shape as a circle, rectaaglbrick, etc. But then as he used
real materials and supported the students, theyewabte to grasp the concept more
clearly. Further, to teach the concept of two disiens shapes like rectangle, area,
vertex, a line he used to assign different studienising the objects of different
shapes and taught connecting them. Here, the stsidenld understand the concept
of higher level also. So, he believes that classreavironment should be fun-filled
and enjoyable.

He linked it with the help of example like, if lsked, ‘Do you know what
circle is?’ .Students responded by nodding theacheound sir’ and again he asked
‘Can you draw it?’ Then students drew the circlehirir copies. Further, he asked
the students like, ‘Can you show the real objeat kboks like a circle?’ Then each of
students responded with different examples likestime moon, coin and ring, etc.
Again, he asked the students, ‘What should be tiodve a circle?’ Students said
round again. Again he asked ‘Is a football circle®ecause his intention was to make
them creative. Again, he asked, ‘Is t-t ball a l@®, ‘Is globe a circle?’, because
students had already had an idea of the globeiati¢vel. In that situation, students
used to become confused. In addition, he aske&pide also a circle? The students
also discussed with themselves. He would make ¢hepus and expect multiple
answers from them. This way, the students would lglawly and gradually and

would never forget about the topic. Even in clags and three, he used to relate the



87

difference between the circle and sphere by usiadhitting thread. He used to tell
the students that there are infinite circles inphere by displaying it with the help of
knitting thread so that his students would underdtithe concept well.

By the time his students were young, either thngkeats remembered their
classes or not but he did not let any stone untlirike would practice in the concept
that the students would become interested in seatvolt the topic.

He never understood about ‘x’ and ‘y’ during h&heol days. So, in his first
class of algebra in grade five, he said that ‘xaisariable. And students asked,"
What is meant by variable sir?.Then he replied thate don’t know the value of
something, and the value may be any number thatriable, for the variable we use
X, Y, Z. Again one student asked, ‘in place ofcaihnot we use ‘an’ or 'the' sir? At
that time, mathematics classroom would be enjoyiabtause he let the students ask
any questions related to the topic. He repliedtfmse students, ‘an’ or ‘the’ also can
be used as a variable but ‘x’, 'y’, and ‘z’ are dlsas a variable and ‘a’, ‘b’, and ‘c’
are used as coefficients or constants in our pcactHe never knew the significance
of algebra despite being a mathematics teachehbutught the concrete algebra in
effective ways as discussed in the same parag&mhis students understood
algebra easily. Now, he can teach algebra by shgwim object.

In between the classroom, he observed if his stadeere attentive or not, for
that, he used to ask, ‘Do you have any confusiautthe process?’, ‘Do you need
my help?’. By the time a student asks him, ‘Wh#tasmeaning of 3x sir?’.First, he
told the student, "Try to find out the answer, gkearhen, she replied ‘3 is a constant
and x is a variable sir'. Sometimes, students wergused in ‘3x’ and %, either that
was not in their curriculum but we tried to incorpte those ideas so that the

foundation of algebra would be better for studehrts.would explain the students,
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that x+x+x=3x and x.x.x=x Further, he explained to the students that, acplof the
variable if we let x=2, then 3x=6 and=8. So, the students knew the exact difference
between the ‘3x’ and *%properly.

At the end of his mathematics class, he usedktthasquestions which made
them curious so that they would ask that questwes to their parents or their
seniors. He used to ask contextual questions‘iiKbere is the use of algebra in our
daily life?’ and he said, “Do not worry, if your awer is wrong, try to find out the
answer”. Students used to search and find out ttewar only sometimes. Sometimes,
he used to request the students to bring the nadgerom their surroundings. He
used to give at least a question as a home assignaitber in the written form, oral
or to search some concept or materials relatedhéodontext.

Some questions for him, were really answerless) as: “Where &+2x+3 is
used in our daily life?" Further, the rule of indis such as"xy" asked by the
students, he thinks, is the abstract ideas in nma#ities. For these types of questions,
he used to ask the students to research on the &mpi he also researched on it. In
absence of the answer also the mathematics classvaould be fruitful for him. This
type of hunger, in mathematics, may lead many stade enter in the research
sector in their career. If he did not know the aesto any questions, he never said
that was the final point/answer. There is no mdveut this topic in the book, he used
to say, there are possibilities in everything.

He faced “how and why” types of questions fromdtiglents but not any*
what” types of questions. Because of students hungéhe knowledge, they always
asked “how and why” types of questions but sometineewas himself not in a

position to answer them.
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Exit from Indra’s Story

| thank Indra for sharing his experiences despgéhsy schedule. He assures
me that he enjoyed sharing his ideas about theargksnderstanding of questioning
in the mathematics classroom. In addition, he Hagtshe has never tried to tell about
his educational life and teaching career to anymfere because no one asked him.
As | have done with everyone’s narrative, | outhmgat | will be doing with all the
stories | hear, and check once again whether hagpy for me to use his story as
apart of my dissertation. He gives permission &k & there is anything else that he
can help me with

Myself in the Story

| am tired and uncomfortable. So often, | feel eweglmed by what | hear and
sense. My ethics is clear that | have fulfilled tkeommended ethical guidelines but
still, I find it difficult to walk away from teachés professional career I've stepped
into by encouraging them to share the significasfaenderstanding and uses of
questioning in mathematics classroom with me. Whatar around raises me strong
room to strengthen students' understanding in madties through interaction,
communications to react in the mathematics classrdut, | know that | cannot act
as someone else and do what they did but to soteatdxnay do it differently. | try
to fit all narrative in as much as possible throjairnaling continually.

The mathematics teachers offer me blessings andwigtles, telling me to
return soon with research finding, perhaps eveh witlissertation. But, | wonder,
how | will be able to prepare and share any of $kasy in my research. | wonder how
anyone would ever understand. | only understoodrags it myself, being a
mathematics teacher, an educational researchevidul scholar of mathematics

education.
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Key Message of the Chapter
In this chapter, | have presented the narrativessxainathematics teachers
(i.e., experiences on understanding and uses atiqunéng ). | have also explored
their understanding and uses of questioning in ema#tics classroom as students, as
a teacher and to some extent a teacher trainghdfut have articulated the
opportunities and challenges they faced. In neaptdr, | have analyzed each story
and interpreted the narratives relating it to défd theoretical perspectives and

practices for meaning-making.
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CHAPTER V

MEANING-MAKING OF NARRATIVES

This chapter contains a discussion of the mainepiscthat emerged from a
synthesis of the stories (i.e., presented in Cndde The discussion is built on the
understanding and uses of questioning in the madtiesclassroom. | have also
linked the themes with supporting literature. Thamter attempts to recognize the
uniqueness of the teacher’s narratives but alsonsider how their stories are
expressions of what is valued and shared colldgtiVéne ways in which questioning
within the teacher’s narratives are now be considiériefly. Due to the complexities
involved, each of the six narratives is examinguhsately.

Re-Entry with Rebina’s Art of Questioning

Reflecting on the Rebina’s story, she describesdtieas an well-respected
mathematics teacher in her school and hardworld@agher. Although her
experienced questioning from her childhood, hdrdatvas the first positive catalyst
for her to build up the foundation of mathematiesdwuse her father used to question
her, in every step of her mathematics solution, lii@w this relates to her topic. The
ideas that she learned before were useful in spi¥ia problems in the current
context or not. Did she ever solve a problem Ikie bne before? And what is alike
and what is different about her method of solutiod the ones her father is
supporting her with? As the relationship betweganapt and success address her
attitudes and beliefs about mathematics learnirgutih questioning (Pitler, Hubbell,
Kuhn, & Malenoski, 2007, p. 155). Therefore, it kbbe said that Rebina is relatively

lucky with regards to questioning practices. Howeaéthe time of the interview, to
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some extent, she had an assumption that questiar@adimited only to the algorithm
mathematics problems (Lubienski, 2000).

So, Rebina focuses her narrative little more oratgerithmic mathematical
questions, rather than on her art/nature of quastjoin mathematics classroom
practices. In contrast, she emphatically addedsteqpreng by her teacher in the
mathematics class was like recall questions frayalak, understanding questions
from arithmetic, organizing existing knowledge frgmometry to experience in order
to create new understanding and meaning on theusimgf topic (Hiebert & Wearne,
1993). In this way, Rebina emphasizes, her mathest@acher’s continuous support
in the mathematics classroom and her hard-workaigtbecame always positive for
her to empower her understanding. Similarly, Rebihardworking habit indicates
that she believes in drill and practices whichsarengly driven to behaviorism. As,
Rebina is aware, mathematics is a hard subjectsi#obelieved that her teacher used
to ask the algorithmic mathematical questions fpyactice book and question bank
for her friend, it was different where questions mEbeled from simple to complex
(Woolfolk, 1998) for practice. Rebina also pointg that many of her friends do get
fewer questions than her. She acknowledges thathdent life in the school with a
supportive mathematics teacher, who is a clasti¢eais good compared to her
friends, which was significant to her on understagdhrough algorithmic
mathematical problems and questioning.

By the way, Rebina comments on her teachers’ algoic mathematical

question in the fraction, her teacher used to aslstipns like ‘find a fraction that is
4 3 . . . o 4
less tharE but greater th&E, what the missing fraction might be? < éetc’.

Thereby, her mathematics teacher used to ask qasstiithout its procedural

understanding and asked the following questionges@dmyone have the same answer
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but a different way to explain it? Rebina said #ta was chosen by her teacher and
was asked the questions like, “Would you ask teeaéthe class that question? Do
you understand what Rebina is saying? (with re&eoffriends), Can she convince
the rest of other that makes sense of her solutiReBina, can you share an example
of .......?". Rebina uses to struggle to find the doluas she was a talented student,
the tensions that arise when various processé® ipdrticular solution had to be
used. She outlines the ‘rules’ which apply to foud the solution (von Glasersfeld,
1995). As | noticed, Rebina describes these pextis valued by a mathematics
teacher.

Furthermore, while Rebina is teaching shapes imtahematics class, she
asks the questions like, “Does a square always toavesides? Is not the product of
2cm x 3cm equal to 67" Indeed, Rebina’s strong intention was to engsigdents
in the discussion by asking very basic questiomdt(@, 1989), which seems to be
useful for encouraging students in learning math&sia

Adding the ideas of school life, Rebina continuest,tshe was often asked
hard and tricky questions by her mathematics tazaae also provided time to think
and solve. Then her teacher used to ask the qonedii@ 1) Did you understand the
today’s topic? 2) Do you need further help on thjEc? 3) Is there another way to
solve this problem? 4) Is there a more easy waphee this problem? It is strongly
seen that Rebina’s teacher intention was to engeunar to find the solution. In this
regards, her teacher focused on encouraging qoegjito challenge students to
discover their ideas, inviting students to tak&sjsnotivating and evaluating their
level (Schurr, 2000).

From this narrative story of Rebina, | can assumag lier teacher frequently

asked algorithmic mathematical problems of gradehé¢n she was in grade 1X".
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Thereby, posed questions like, “Is it always tré?y or why not? Is that true for all
algorithmic mathematical problems? Explain? Can ok of a counterexample?
How could you prove that? What assumptions arengaking? Rebina realizes that
her mathematics teacher wanted to upgrade her matloal knowledge by asking
various algorithmic mathematical problems followsdquestioning. Taking the
support from the ideas, Harrop and Swinson (2038) agree that asking good
guestions is one of the most important skills eftdachers to help students for their
better understanding of mathematical concepts.

Rebina’s mathematics teachers have categorizeddbs in the upper level,
average level and lower level (Cotton, 1989). Sutéacher used to ask the questions
according to the level. Obviously, she has to feaxel algorithmic mathematical
questions, more subjective and more word probl&ebina’s university education
was not much different from that of her school edian. But in university level
study, there was freedom to ask the questions arddyhget the reply from course
facilitators. Possibly her facilitator was highhfluenced by Steele (2003), who
describes, “I give them the opportunity to thinlanh silent. | wait. | listen. |
encourage them to test their ideas. | encourage tbdalk to each other. | wait. |
listen”. Thus, he is giving students time to thatlout mathematical ideas and allows
for the development of their own ideas.

Rebina started her teaching career with the sltigateach mathematics is not
only to teach someone but also the opportunityaio ginovative knowledge”. |
appreciate it and believe it to be true. So, Rebried to teach her students using
locally available real materials connecting withlrife. Rebina always tries to keep
her mathematics class active by questioning in éeivthe class like, "Did you notice

any changes in solving the problems? Can you prétkcnext step? How did you
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think about the problem?, etc. | thought her intenhere was to test the
mathematical concepts taught recently.

Rebina asks the questions while checking her stadanswer sheet, she
asked one of her students to solve the given dhgoic mathematical problems on
the whiteboard and she is familiar with peer chegkiSo in her mathematics class,
Rebina asks her students to exchange and checlotrsats copy making sure that
they know the exact solution. She makes uses ofttiteboard to mark scheme of
each step. This approach that she practices hset®igyly based on behaviorism. So,
Rebina, to some extent believes in behaviorist Rehina always seeks for
professional training on how to use questioningthatschool never provided that
opportunity to explore. So, she used to researdh®mternet.

Rebina further observed, she enjoys when her stsidsk questions in
between the classes. Rebina generally used tougsitions after completing any
algorithmic mathematical questions like 1) Whatis main process of this
algorithmic problem? 2) Is this topic/formula contedl to real life? 3) Is there
another process of solving this question? In thigext, Rebina’s intention was to
develop the curiosity of students to respond tagiinestions and deepen their concepts
and pose questions to students with a goal of myakiem think (Cazden, 2001).

Rebina started any class by asking relational gquesto her students like how
are you? so as to identify the condition of thesglaom and inquires the students if
they have any confusion regarding the previousscldsnce, teacher’s relational
questions can encourage students to justify teasaning verbally (Cazden, 2001). If
Rebina is going to start the topic fraction, atlteginning, she asks the following
questions and allows them time to think it. 1) @an tell me about the topic? 2)

How many of you have heard about this topic? If laue heard about the topic
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please share your views?, 3) Have you studiedtahisutopic in your previous
grade? ,etc. As | notice, to know the prior knowlef the topic and encourage them
to participate in the discussion she used to pgusgettypes of questions. In addition,
if all students are involved in sharing, teachegsiioning can have a positive
influence on the students’ mathematical thinkindh{i&, 2003).

Further, on the topic profit and loss where Relaisks the questions as 1)
Have you heard about profit and loss? 2) In whigepdoes profit take place? 3) Can
you share an example? Rebina starts to teach prafitoss by connecting with their
answers from their response. Rebina asks the questbnnecting with their name
and their daily life practices. In contrast, teashe&ho use a student-centered model
for instruction believe students are active pgstiais in constructing knowledge as
opposed to passively receiving knowledge from alteaquestioning (Seung, Park &
Narayan, 2011). Finally, Rebina is habitual to ‘gsk/no’, ‘how’ type and ‘why’ type
questions and focus on ‘why type’ of questionstaridier mathematics classroom.
Rebina completed her class by questioning, ‘Dolyaxe any questions?’

Exit from Rebina’s Art of Questioning

In Rebina’s narrative story, | found the socioctdtyperspective of teaching
and learning while questioning in the mathematiassroom to produce new
knowledge, understanding and meaning. Rebinassime extent, nonconformist
mathematics teachers and well known about the dextiopractices in her
mathematics classroom because her behavior or Wew®t conform to prevailing
ideas or practices in mathematics classroom whiéstioning. Additionally, Rebina
is habitual with the notion of behaviorism (Cher2914) because she used to bind her
classroom in learning by reinforcement thoughtdiRe to some extent, assumes

that good mathematics teachers ask good questdhsit students for active
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participation, to strengthen understanding and gaga meaningful discussions in the
mathematical discussion. Addition to categoriequstions, Rebina is habitual to
ask simple to complex questions and highly focusedimple and average types of
questions to engage students in learning mathesn@mderson, 2001). In Rebina’s
narrative story it is clearly seen, she is awarkasfteaching and learning practices to
enhance students' understanding and for thosergtuao are struggling, she used to
help them through questioning with the notion dfical pedagogy for unjust

practices and understanding.

Talking about Rebina’s algorithmic and day to dégy practices in
mathematics classroom while questioning, she isavedre that questions are a way
that teachers use to bring students around todireat mathematical concepts and
procedures through the negotiation of meaningtfermecessary condition of learning
(Voigt, 1992). Thus, she is not following exactlyeoway of questioning for a
particular topic. As | noted, it is clearly seerhier narrative, Rebina used varieties of
questioning and questions in her mathematics dassto strengthen students’
understanding.

Re-Entry with Sudha’s Questioning to Identify Students’ Understanding

Reflecting on the narrative of Sudha’s story, shene of the well
experienced, encouraging and motivated mathematchers. However, at the time
of the interview, to some extent, she thought doestg was limited to algorithmic
mathematical questions only (Lubienski, 2000) asifedid. Sudha believed in drill
and practices in mathematics which are behaviodswen as Rebina also did.
Therefore, Sudha took whole one week to understadccomplete the assigned work

in her childhood.
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Sudha was very good in arithmetic and able to ansiveeteacher’s questions
but not in algebra in her schooling. Sudha’s matiters teacher in secondary level
used to enter in the class at the exact time anrtedtthe class with relational
questions like, “Have you completed your homewddi?you have any confusion of
previous class? Can you solve the question ondhedB” As | thought, to some
extent, he is trying to develop rapport and enogeistudents to ask the questions.
Similarly, he used to support, those who were cesdiuor have not completed their
task or could not solve the algorithmic matheméagcablems. Further, Sudha’s
teacher used to support them individually. By theet Sudha’s teacher also used to
ask questions to confirm students’ progress aneénstanding in mathematics. For
that, he used to ask like, ‘Why did you choose pinehlem-solving method? Can you
find a more effective strategy? Do you think thisuld work with another number?
And what do you notice when you have completecaf®ggnment?’ In this context,
teachers who encourage students to elaborate odlanifg their thinking through the
uses of probing questions to encourage learningusecsuch questions drive students
to think more deeply about the topic being discdggeupa, Selman & Jaquette,
1985, p. 453).

In addition to Sudha’s story, in the topic fractitver teacher used to ask the
algorithmic mathematical questions like: if twodtians have the same numerator,
which fraction is smaller? How do you know? If tévactions have the same
denominator, which fraction is larger? How do yomow, what happens to the value
of a fraction if the numerator is increased by ut,the denominator stays the same?,
etc. Sudha remembers those algorithmic mathemaiezdtions were from their
textbook and some from practice book. She useditctipe them a lot without

knowing any significance of them. However, accogdio Hill and Flynn (2008), it is
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not as simple as just deciding to ask more questioming the course of a lesson.
Thus, mathematics teacher needs to reflect onaheenof the questions they use and
actively plan to implement the uses of questiongaasof their lesson and cross-
checks the students' understanding in his/her megtties classroom.

Being a mathematics teacher, Sudha has a respantvi® help her students.
In any particular lesson, Sudha used to ask thstigue like, "Did you understand?
Did you copy the homework? But, Sudha’s intentienehis to know either her
students are active learners or passive learneirsgdine course of questioning. As
noted by Clarke (2006) and Isoda (2006) the lef/guestioning and the kinds of
guestions that could be asked will be able to ekstudents’ ideas and their reactions
towards what is being taught.

Sudha has a lot of experience of teaching mathembyi connecting the
mathematics class with their daily life. AdditiolyalSudha likes her students asking
questions of subject matter and recently learneddpic. Sudha used to ask the
following questions in between the mathematicsscldg Have you seen it clearly?
Do you know how to derive the formula? Can you gieene examples?’ Sudha also
said that she had to be careful if her studentsatrasking any questions. | can easily
reflect, if students have not asked any questiofetween, she must realize that her
teaching technique is not working or they are ntiriested in the topic (Cohen &
Tittle, 2010). So, Sudha made it her habit to agkdquestion for various purposes like
checking understanding, starting a discussiontimyicuriosity, beginning an inquiry,
determining student’s prior knowledge, and stimuaotactritical thinking (Harris,

2000).
Sudha knows that to activate students’ intereisecessary because without

interest in student any teaching strategy doesorkwserfectly. In this regard, Ortenzi
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(2002) added, through various strategies the teanbg lead students into active
thinking: the way the teacher wants them to thin& aacrease the interest. Hence,
Sudha used to ask the questions related to the bypielating with their own
experience. In this context, Sudha justified whes is going to teach the lesson time,
she used to ask what time is it now by showingctbek. To teach the lesson shape,
she used to ask, have you noticed the shape ofaksroom? Sudha, mentioned that
if her students can share the proper answer tquestions then she is in right track
otherwise she has to modify her strategies in iegadmnd learning mathematics in her
mathematics classroom (Dunn, 2010). With referéacesearch, it indicates that
teaching technique which aims at helping in chajileg and struggling against any
form of classroom oppression and the related customd beliefs embedded on Sudha
(Freire, 1968). In this regard, Sudha may changedaehing and learning process if
her students do not understand any mathematicakpts while questioning.

Sudha links any mathematical concepts with dayatplifie activities by
questioning. Sudha asks almost all the averagé dévpiestions but she also includes
hard and tricky questions for talented studentssamde easy questions for less
talented students (Blosser, 2000). Sudha is sdisfith the three-quarter part from
her questioning patterns but she could not findrémeaining part effective enough.
She wonders whether it is because of her fauledngps the students could not
understand. Finally, Sudha is thinking about howetp them in effective ways for
strengthening students’ understanding in mathesditiough effective questioning.

Exit from Sudha’s Questioning to Identify Students'Understanding

In Sudha’s narrative story, it seems that shehiglaly flexible mathematics
teacher and uses the democratic practices in higvematics classroom while

guestioning. Additionally, As Rebina did, Sudhalso habitual with the notion of
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behaviorism (Cherry, 2014) but to some extent,feth@ws constructivism approach
of asking questions to the students for meaningimgalddditional to categories of
guestions, Sudha asks average level of questiomssabut she also includes a hard
and tricky question for talented students and seasy questions for less talented
students (Anderson, 2001). In Sudha’s narrative iskaware of her teaching and
learning practices to enhance students' understguadgid is satisfied with the three-
guarter part from her questioning patterns. Sudleas to be highly influenced by
algorithmic and day to day life practices in matl¢ins classroom while questioning.
Re-Entry with Lal Bahadur’'s Questioning for Meaning Making

Reflecting on the narrative of Lal Bahadur, Lahidecent and well-
experienced mathematics teacher. At the timeefrtterview, as Rebina and Sudha
did, Lal also highly focused on algorithmic mathéicel questions; later on, he was
able to distinguish them thoroughly. Lal was a @usi and active student in his
schooling age and enjoyed reading and practiciggréhmic mathematical questions.
Lal was habitual to calculate and distribute anyamal to his family from his
childhood by mathematical techniques. Addition &, lhis father used to bring the
banana and asked him to serve all the family mesntsee by one then asked how
many bananas Lal distributed. Sometimes, Lal'seflatised to send him to buy sugar,
biscuit, etc in the shop and asked how much mamegdessary to buy these goods.
So, Lal is well aware of daily life mathematics gitees which were his foundation of
mathematics. Lal remembers his grade three exmerjevhere his mathematics
teacher used to ask questions about any partimpar at the beginning of the class
like," Have you completed your homework?, In whigrestions you were confused?,

Can you solve the algorithmic mathematical problemgesterday? It seems that
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Lal's mathematics teacher was highly driven byrtb&on of behaviorism because of
his belief in drill and practices to be perfectmathematics.

In Lal's childhood, his mathematics teacher wastsat and never listened to
the view of students and also used to punish tigests who did not solve any
mathematical problems. Reflecting Lal’ view, hiadker does not know about the
democratic practices in the mathematics classr&@mmhis mathematics teacher is
highly driven to negative conformist teachers. ket Lal's teacher would ask,
“Have you solved the mathematical problems?” evethé Tiffin time.

When Lal was fifth grade student, his mathemagesher used to ask
algorithmic mathematical problems “If one angld of supplementary angles what
will be another angle?” and request to solve ait bt the solution of it. Lal was so
happy to find out the solution. Similarly, Lal epga algebra, indices but never knew
any significance of them. So, Lal realized thatsgie®ing should be contextual and
situational based on the topic. In his school dagsljtional mathematics was hard for
Lal. He could not recognize any significance ofsiadopics except in height and
distance, sequence and series and all the quesimteacher used to ask, were from
an exact textbook. This indicated the notion ofssérism somehow: to follow the
same patterns and techniques of teaching and hggamd new and creative questions
and believe in learning by reinforcement. His teadtarted to teach from practice
books and question collections set just before §idv, SEE).

After assigning any algorithmic mathematical proise Lal’'s teacher used to
ask, ‘Who can solve it? What would be the solvingcedural for this problem? What
will be the answer? Can you guess it?’etc. Thisi$es that his teacher believes in
practice and drill so that student will get mastenythe subject matters by providing

opportunities to the students to relate mathemat&as differently.
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Talking about Lal's, university education, his teers rarely asked questions
by calling name but his teacher used to ask questmall the students like, “How are
you doing? Are you maintaining your notes? Do ljaue any questions? How can |
help you?”etc. | noted that his university-leveddber seems to be more democratic
and could understand the feeling of students wiulkestioning.

At the beginning of Lal's teaching career, afteedng the classroom, he used
to recall previous class by questioning: “Can yemember about previous class?,
Can you tell me the formulae of the previous topid®en, knowing the current status
of the students, Lal used to support those who fagetten about the previous topic;
he used to revise it by providing hints about thy@d. By the time, Lal took the
support of students and requested for help by gskian one of you explain it? Can
you relate it with formula?’ If Lal has to teach timamatics problems relating to
formula at first he discusses how the formula heenlderived by engaging them in
activities related to the topic, only then he gimegprocedural. As | noted, Lal is to
some extent constructivist teacher she always Keispgudents active through
guestioning and seeking the answer from the stadentmeaning-making. Thus,
while ensuring students active involvement andigiggtion central to learning,
constructivism encourage the teachers to focus@students’ strengths (Confrey &
Maloney, 2006).

Lal is aware of teaching through the uses of dd#yuses materials, in one of
the classes, where he had to teach about shapéischeses the topic relating to the
real object and explains the relation within shages asked the students, “Have you
ever seen these objects? Can you describe otheeslkiau may get inside the

classroom?”
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Lal used to ask questions in between any class'likél you understand? If
not, which is the step you have not understood?yAteable to uses formula?, etc.
Even more, Lal is familiar with objective questipges/no questions, short answer
guestions, long questions, etc when, where, whyhamdto ask with students and
sometimes emergent questions during the courssaohing.

Further, Lal asks logical questions to developaaitthinking skills in
mathematics. Sometimes he asks one-word answessanse(llaria, 2009).
Additionally, from his narrative story, in one et lessons, Lal asks, "How many of
you have exactly understood the process? Can yare sim example of when we can
apply this same problem in our daily life? If Lalteaching about cuboid, he asks his
students to find the surface area by relating éar ttlassroom. At the end of the class,
Lal asks, ‘Do you have any questions about todmdthematics class? What are
main ideas that you learned today? Can you représesolution in other ways also?
If you have any problem | am here to help you.’tker, | noted that Lal's ways of
summarizing mathematics class through questionimgiadvserve as a revision for the
whole class which would be helpful in strengtherstudents understanding.

In his mathematics class, Lal used to ask thestipns without any
discrimination such as:“1) someone tells me théendafn of the set? 2) Can anyone
give me an example of the null set? 3) Who wantsltane about this topic?”
Further, to make his class active and interestanggks the questions like, “How
would you describe the problem in your own word?aiwo you already know that
would help you figure out the solutions? Can yokensame questions like this?”

Finally, Lal asks five categories of the questiothe mathematics classroom
(Anderson, 2001). They are multiple-choice questidtrue-false questions, yes/no

guestions, match the following questions, shor@ngjuestions, and a formula
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derived questions in any mathematics classroomislexperience, students used to
be confused in objective questions and logical tpres but when it comes to formula
derived question and short answer questions thewasily solve it. Here, Lal is
highly focusing on the algorithmic mathematical sfien rather than questioning in
pedagogical perspective.
Exit from Lal Bahadur’'s Teaching Mathematics for Meaning Making

Similarly, in Lal's narrative story, | found the gocultural perspective of
teaching and learning while questioning. Lal isdme extent, conformist to
nonconformist mathematics teacher and well knowouaithe democratic practices in
his mathematics classroom while questioning. Adddily, Lal is habitual with the
notion of behaviorism to constructivism (Cherryl8Pbecause he binds his
classroom in learning by doing thoughts. Lal ishaglare of daily life mathematics
practices in his mathematics classroom. Additidoaategories of questions, Lal is
habitual with asking five categories of the quesiimthe mathematics classroom
namely multiple-choice questions, true-false questi yes/no questions, match the
following questions, short answer questions anatiatila derived questions in any
mathematics classroom (Anderson, 2001). As | natésiclearly seen in his
narrative, Lal is not rigid in using one type ofegtioning but he used varieties of
guestioning in his mathematics classroom.

Re-Entry with Iswar’s Transformation of Questioning Practices

Iswar is highly experienced mathematics teacheraiseems to be supportive
and friendly. Iswar tries to understand the feelnd respect the students’ ideas in his
mathematics classroom which is vice versa compdarigs school life. Other ideas
of Iswar, his teacher never used material and agieequestions to engage in

mathematical learning. Regardless, Iswar’'s mathiessgacher was not professional
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because his teacher was not from the mathematiégtmund so, there were no any
types of questioning practices and highly drivesdtving algorithmic mathematics
problems from practice books, and question bank driis strategy is a clearly an
example of behaviorist principles of teaching. @y that students can change their
outlook and attitude by questioning in mathematlassroom (Pitler, Hubbell, Kuhn
& Malenoski, 2007), thus behavior and effort godvémhand.

Addition to Iswar’'s mathematics teacher usuallydugeenter in the class with
a stick and did his regular work without understagdhe feelings of students.
Equally, his teacher used to ask the algorithmitheraatical problems from algebra,
trigonometry or geometry and asked the questides Who can do it? Are there any
alternative ways to find the solution, find it? Asoted, Iswar's mathematics teacher
was conventional mathematics teacher because lsgao follow accepted behavior
or established practices as his teacher did.

Talking about Iswar’s university-level study, hisitihematics teacher used to
ask the questions like, "Do you know about it? Da ave any confusion? Do you
need my help? But Iswar rarely asked the questmhss teacher because he is
habitual in reciting. As | noted, Iswar is highlgivétn by the notion of behaviorism
because he believes in drill and practice as asty®rey, 2011).

Likewise, in Iswar’s teaching career, he used tiofothe same patterns
followed by his mathematics teacher as his schgolimerestingly, Iswar had
changed his teaching strategies of mathematicstafteyears. Iswar has started to
gain sound knowledge about teaching-learning praatith the help of technology,
he realizes that his teaching-learning practicestbde improved even more
questioning too. Further, from his narrative stdsyar claims that teaching and

learning in mathematics should be followed by Ingkit with day to day life and
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guestioning should be of students’ level. So, tla¢hmmatics class becomes more
enjoyable and interesting. In that stage, Iswamse® be a constructivist
mathematics teacher. As the constructivist vieweafning emphasizes that students
construct their own knowledge using their own pknowledge and experiences
while questioning (Gunstone, 1995).

Adding the ideas of Iswar, at the beginning of alags, he used to ask simple
guestions (one-word answer) of any particular leggmderson, 2001). Iswar seems
to be habitual in place of asking “Do not you knibws?” he used to ask “What did
you know about the topic?” As | noted by askingsth&/pes of questions, students
become interested and motivated. So, that Iswaab@nto understand the basic level
of understanding of the level of students to réactuestioning in the mathematics
classroom. In between his class, Iswar used tsarbseck either student have
maintained their standard of the previous acadgese or not. So, Iswar is habitual
in asking recall questions to identify the priookriedge for basic requirement so his
mathematics classes become more effective.

From the narrative story of Iswar, basically, heduto link mathematics in the
day to day life problems. Iswar added, it was d¢agglate to their daily life of
arithmetic and questioning to the students buéliard in algebra and geometry.
Addition to Iswar’s narrative story, by asking aalgorithmic mathematical problems,
he used to ask the following questions like, "Dadiyhotice any special in topics?,
Will you want to share an example? Can you showstéps of solving problem in
board? Can you relate these problems with realnmaég® By this way, Iswar used to
link up his mathematics classroom, which seem®todzessary for effective changes
in the recent trend of the mathematics classrodiysif, 2005). Furthermore, Iswar

used to ask the questions to whole class after &iimg any solutions and raise
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multiple questions like, "Do you need help? What thelp you? Do you know how
to solve it? What is your answer rather than pombne student at a time? Iswar also,
asks cross questions to an individual student biypgistudents an opportunity and
ask them to raise his or her hand if they are @bfend the answer to the questions
which have been administered to them. As | refbectswar ‘s narratives, he is well
known about the democratic practices in mathemat&ssroom to provide equal
opportunities for students to ask the questionsprodided the whole class time to
share their thoughts. If they have any ideas ondpie corresponding to the lesson
which has been discussed (Leitner, 2010). Iswalsis familiar with the random
guestioning to find out the level of the studentd aotice whether students are able
to answer and solve the problems that they havadéan the specific chapters.
Uniquely, Iswar can find out and observe studeevs| of knowing whether they
have got clear ideas of the lesson which they Bawdied or not through questioning.

Addition to Iswar, in the state of asking the qigest directly, he would link
the questions with student’s experience by jottirgm on the whiteboard with the
help of students for meaning-making which emphasike idea of social
constructivism that knowledge of a particular exgeece is produced and maintained
through communal human action, thought, dialoguetlver social practices (Collin,
2013). Generally, Iswar asks the questions liken'@ou solve it? What are the
various ways to solve it? What is your answer? @ansolve it on the whiteboard?,
etc.to strengthen students' understanding.

To fulfill the objective of any lesson in the math&tics classroom, after
completing through procedural teaching, Iswar tms@xtent believes in behaviorism
to constructivist approaches of teaching mathermafiarther, borrowing the ideas of

Iswar, in his class, there are different levelstoflents in the classroom, some of
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them are sharp and talented and vice versa. Evine tdeas of Vygotsky (1978),
higher cognitive processes develop from sociafraugon. Thus, Iswar used to treat
differently to different students. So, that nonestfdents will be humiliated and no
one will be missed to get the knowledge. Therefwyal prefers these strategies for
the positive mathematical environment for the megsmaking. Some exemplary
guestions, Iswar asks as follows: does someone kno® Can anyone here give me
an example of...? Okay, who wants to tell me aboutTh®s, from beginning to the
end of the mathematics classroom, Iswar asks iesief questions like yes/no,
true/false and one-word-answer questions. Consdlguéswar prefers interesting
types of questions to the long questions (Andr&520

Iswar uses many exemplary questions for encourajudents in
mathematics class. If he is going to teach mensuarédpic, he asks to calculate the
area of the gas cylinder you have been using athehich is closely related topic to
our daily life. Finally, Iswar asks the questioik®]" Do you have any question? Do
you have any confusion on today’s class?, etc.rissks positive and requesting
types of questions expecting a response.

At the end of any mathematics class, whatever d@tbblems, Iswar supports
them in mathematics classroom sometime on the ddtel and often individually on
need base. Iswar is habitual in asking the follguipes of questions in his
mathematics classroom like, "Can anyone of youampts procedure in details? Do
these types or methods work for all problems oP iethere a better method to solve
the problems? Did you develop the possible solutionot? Did you develop any
patterns? ,etc. Iswar, also states the signifioaatl for children to develop
constructive competence through social interaatith their teacher and classmates

inside the mathematics classroom (Bauersfeld, 1992)
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Exit from Iswar’s Transformation of Questioning Practices

As | noted, Iswar’s teaching practices and questgare totally different
from that of other participants mentioned above.|Swar concludes his narrative
stories saying “the art of questioning plays alvitée in teaching and learning
process in mathematics classroom”. Iswar trieswgage students by asking various
guestions and further he pauses and asks the guesthich are simple to complex
(Anderson, 2001). Iswar was also convinced to #doe that mistake is the root of
success. So he always motivates and encouragstutients to ask questions in
mathematics classroom from a different perspechiveontrast, to enhance the level
of understanding in mathematics, Iswar asks theteures like 1) How many of you
understood these problems/solutions? 2) Can yoaratahd the procedure and
explain it? Do you want to repeat the process &gkswar follows the procedural
process with some examples. Indeed! Iswar raigegubstion, “Do you have any
questions?” and ends the class.

Re-Entry with Rajkumar’s Questioning for Meaningful Teaching

Rajkumar is a devoted and experienced mathematcher. Rajkumar did
lots of struggle to be in this position. So higlimation to the world of mathematics is
different than that of Rebina, Sudha, Lal Bahadund Iswar. Rajkumar has developed
sharing cultural inside and outside of the mathesalassroom and accepts
feedback from students and teachers which are segefor every mathematics
teacher.

Rajkumar’s experience being a student was diffeddathematics classes
were of 45 minutes. Mathematics teacher used teedarhis period, make him read,
to mug up not understood ideas and used to gaulas$. As well as Rajkumar along

with his friends repeats the same schedule dayapy d
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In so doing, Rajkumar reaches to upper gradedanted to solve different
algorithmic mathematical questions in different wayith the help of friends or
another mathematics teacher. Rajkumar’s teachertosesk algorithmic
mathematical questions from a textbook and example Thereby, Rajkumar’s
teacher used to ask the questions like," Have yolerstood? Will you be able to
solve by looking at examples? In addition, Rajkustares, usually, no questions
were raised from students' side because theremmrre than 75 students in his
classroom. So, there was no chance of asking thstiqns. Rajkumar has started
asking the questions to his mathematics teachen Wwheavas in grade 9 that made
him understand mathematical questions easily. Ragkiuhad started to practice
algorithmic mathematical problems from practice baod question bank just before
SLC (now named as SEE). Despite that, at the tintieecinterview, as of Rebina,
Sudha, Lal Bahadur and Iswar, Rajkumar also focesealgorithmic mathematical
questions at the beginning. As | noted, somewhelesi interview, Rajkumar said
that he is not completely satisfied with his quasipreparation practice because there
were no such practices and even he had not attemgeprofessional development
training on questioning in the mathematics clagsro®o, it reflects that Rajkumar is
focusing only on algorithmic mathematical probldoosg in contrast, the main focus
of teacher questioning has been to identify teaciséillful uses of questions that is,
skillful in eliciting student thinking or engagirsjudents in developing mathematical
understanding (Teuscher et al., 2010).

Discussing Rajkumar's10+2 level and Bachelor leuadly, it was teacher-
centered teaching and learning practices. Genespéigking, his teachers were
conventional and expect the same procedural aglhe-tbwever, in Rajkumar’s

master degree study, there are quite differenttounsg practices. Students are
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motivated to search new ideas and encourage ttlergtito create new ideas. His
course facilitator used to ask," Do you need arg“helow can | help you? What
reading materials do you need? If you need to meetplease visit my chamber, etc.
From Rajkumar’s narrative, it reflects that in birgversity study, his teacher was
flexible and he experienced new practices in tewchnd learning.

When Rajkumar has started his teaching careeg there no any ideas for
guestioning. So, his teaching technique and questigpractices were as same as his
own mathematics teacher did in his school whidtigbly driven to behaviorist’s
approaches and he believes in learning throughreadteeinforcement. Further, in his
starting days of his teaching career, Rajkumar asks the formulae and also solves
few questions as an example and let students pea@st of the questions. Ironically,
Rajkumar had asked questions without analyzindefsth.

Even though Rajkumar, realizes his practices aftie® approaches were not
the benefits to students even with his lots of aodk. Although, as | noted, teaching
approach should emphasize the students’ construatimeaning by encouraging
students to collaboratively grapple with and reflat what a teacher is trying to say
(McKeown & Beck, 2004, p. 392). Further, arouncethto four years of teaching
experience, Rajkumar had started to think diffdyessearch different process of
solving the same problem and ask the questionsngl daily life as follows," Do
you know the uses of trigopnometry in day to dagifCan you share the ideas to use
coordinate geometry in day to day life? ,etc. liegpstudents to strengthen students’
understanding. Further, | reflected, those typegueltioning have changed the mind
of students and increased their interest and ntetivlhem to think differently.

Now and then, before starting the topic, Rajkunsikisahe questions about the

topic for example; if Rajkumar is going to teach thpic ‘sequence’ he asks 1) Have
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you heard about this topic?, 2) Have you studieniaithis topic in your previous
grade?, 3) Can any of you give an example of theesxgce?, 4) Do you know about
the increasing and the decreasing order?. Aftangskese types of questions
Rajkumar defines the sequence relating to studantsvers. Rajkumar also uses real
materials of shapes and asks the students to &ndiganterval of each shape. In
between, he again asks the questions, they arateshim the fixed interval or not. At
last, he defines the sequence as the pattern fdldoy fixed governed by the rules.
These types of teaching help the students in mattiesclassroom practice to initiate
the negotiation with students (Cobb & Yackel, 19864 help for meaning-making,
which evolves from the interpersonal (social) te ifitrapersonal (i.e., individual)
(Lerman, 1996).

As Rajkumar shares, sometimes an active studeemyse lead the whole
class because he/she gives answers before congple¢imuestions. In this situation
Rajkumar asks the questions like 1) Can anyoneesiraexample of sequence except
Hari (Hari is treated as talented student here)? Hari, Rajkumar asks another
guestion. At the end of any class, Rajkumar asksmad questions to know whether
he has fulfilled the objectives of the lesson ar hwdeed, the questions were asked
verbally or written form.

Rajkumar’s teaching-learning practice is effectdeeause his students ask
logical questions than direct questions (llarid)@0 To motivate his students
Rajkumar appreciates students who bring new ide#dsei mathematics classroom.
Rajkumar thinks question should also be connecitddtheir daily life such as if he
has to teach billing he asks students to bring #lectricity bill and asks the

following questions 1) What is the unit of currembnth?, 2) What is the unit of
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previous month?, 3) How much unit was consumemréwious month? As | noted, it
helps the students to connect their ideas in ifeal |

Rajkumar is well aware of using various teachingrapches. Accordingly, to
teach, to calculate mean, median, mode and othestgis topic, Rajkumar does the
classroom survey of the marks of the students edaarmathematics in any terminal
examination and lists them on the whiteboard. Tiwerbe assigns to calculate the
mean, median, mode, etc. to the students whersksedifferent groups of students to
calculate mean, median and mode. For this purpa&umar asks the questions 1)
Do you know how to calculate mean, median and ma2)e®/hat does mean, median
and mode indicates?, 3) What is the use of stistiour daily life? It seems that
Rajkumar is more familiar with social norms in thathematics classroom. There are
also socio-mathematical norms and classroom matieahpractices of which the
teacher needs to commence the negotiation witlestadCobb & Yackel, 1996).

From the narrative stories of Rajkumar, the typgfeguestions he asks the
students in the mathematics classroom are 1) knigeland understanding based
guestion where he asks these types of questidreibdginning of class 2) skill-based
guestions: in between the class to confirm whetieistudents understood the
concepts or not. 3) Higher ability questions: fented and active students (Cotton,
1989). Rajkumar, usually asks the questions basediwiculum according to the
level of students. For lower level students he arep little easy questions and there is
no boundary for the talented students, they caftoexjhigher level questions.

Exit from Rajkumar’s Questioning for Meaningful Learning
In Rajkumar’s narrative story, | found, Rajkumatdassome extent,

conventional (at the beginning of teaching careeradical mathematics teacher and
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well known about the democratic practices in hishmmatics classroom while
questioning after having two to three years of &g experience.

Rajkumar also believes in the notion of behaviornghile questioning at the
beginning of the teaching career but after twdtee years of teaching, he has
incorporated various teaching strategies while tijpieisg. Rajkumar has started to
engage students while teaching by relating mathiealatleas by questioning to daily
life mathematics practices and let the studentgldevthe mathematical concepts for
meaning-making which is highly driven to construisti approach (Cherry, 2016).
Additional to categories of questions, Rajkumarabitual with asking knowledge
and understanding based question, skill-basediguesaind higher ability questions
(Cotton 1989). As | noted, it is clearly seen os arrative also, Rajkumar is not
rigid in using one type of questioning.

Re-Entry with Indra’s Questioning Practices

Indra is an experienced mathematics teacher. Atirteeof the interview, he
seems to be well aware of the recent trends aradipea of mathematics pedagogy.
Indra has been facing ever-increasing pressuretdea suitable learning
environment for his students. In this context,ioairage students, questioning is a
useful tool for strengthening the level of the stid' understanding. Further, in
Indra’s schooling, his mathematics teacher usgut@esurize to mug up formulae of
trigonometry, requests to open the book and asdigime (and all friends) to solve
questions from textbook and his teacher requesteedo the example too. It took
many days to remember unknown formulae and to staled to complete those
exercises for him. Accordingly, when Indra haststhteaching career, Indra also

follows the same procedural largely guided by tbgom of behaviorism. According
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to behaviorist view, reality exists independentiyearners and knowledge is received
exclusively through the senses (Mclnerney & Mclegtr2010).

When Indra started his teaching career, he usestiqneng to the students
like," Can you solve it after completing the quess in the example? Do you need
any further help? Can you remember and be abled@udormula to solve the
guestion? Moreover, when his students failed @teehny mathematical concepts,
Indra realizes, mathematics is not a subject tmbght in pressure and it is not a
transformation of knowledge from head to head.l&dra thought to change his
teaching-learning practice. Then he started tohtéathe fun-filled and pleasing
environment by providing opportunities to expresslents' feeling. He also provided
room for asking and responding the questioningsrclassroom.

Another side, in the beginning of his teachingeearIndra seems to be a
traditional mathematics teacher, he teaches whaievke book like addition,
subtraction, etc. He punishes his students agaahers did. Indra takes the full
authority to ask the questions either studentadyer not. Further, with reference to
research, traditional mathematics teachers, whe w@nforming to accepted
behavior or established practices as was practigdddra. Indra never realizes in his
starting career that democratic practices hadestdrom mathematics classroom. In
contrast, Saha (2002) argued, students are empdweparticipate democratically in
the mathematics classroom. So, students feeldraskt and respond the questions,
wherever they are confused on any topic of mathiesidndra is well aware of
democratic practices after two years of his teaghareer. Then he changes his
behavior or views. Indra thereafter does not conftw prevailing ideas or practices
while questioning. Indra provides opportunitieshe students to respond the

questions asked by him.
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Indra’s mathematics classroom practices as a istudere sophisticated.
Mandal sir was his mathematics teacher who useddign some algorithmic
mathematical questions and asked to come up withices and strongly requested to
be able to do on the blackboard. Indra used téer¢ioe solution step by step but he
was able to make it correct on the blackboard beafimultiple reasons such as
timing, relating to day to day life, etc. In comisan, being a mathematics teacher,
Indra at the beginning of his teaching career fedld the same patterns. Now, Indra
provides time to think and request the studentsytit on the whiteboard if solution
may not be correct. He never minds but adviseshantb try in different ways. Indra
is now highly constructivist mathematics teacher. I8dra claims that a student’s
knowledge is constructed by herself or himselfdasand outside of mathematics
classroom.

Being a student, Indra does not have any experiehpectically learned
mathematics lesson. Some questions had made Insingedess, such as where does
x?+2x+3 exist and where to use it in our daily lifow, being as a mathematics
teacher, for these types of questions he askguberss to research the topic. Indra
adds, by research skills many students enter iretbearch sector in their career? If
Indra does not know the answer to any questiomekier says that it is the final
solution, he says that there are possibilitiesverghing. By the time, Indra started
guestioning to his mathematics teacher practiceaghburg & Potter, 2012), had he
got the better environment, he would have undedsbatter. So, Indra started
teaching mathematics using local and no cost naddgathiereafter the classroom
environment became enjoyable and students becderested and started to

understand easily and ask and respond the queslierever they were confused.
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In his class, Indra asks the questions like redakcribing, to generate a
problem, and examines underlying features (HiekéMearne, 1993). But Indra
added, there is no limit in asking the questiongeascotton, Cunningham, Woolfolk,
Vacc Hiebert and Wearne, Bloom and Wolf (llariaD2p During his student life,
Indra never understood what is ‘X’ and 'y’ and neasked a question to his
mathematics teacher because he felt uneasy to@sdstion and even though there
were no such practices.

In between the classroom, Indra observes if hidestts are attentive or not.
So, Indra asks the questions like, "Do you haveamjusion about the process?’Do
you need my help?’ to make his class and studetiteealndra further regards, at the
end of his mathematics class, he asks the questioict make them curious so that
they would ask those questions to him, their parentheir seniors. Hence, Indra
asks contextual questions like, "Where is the dsdgebra in our daily life?’ and
Indra is so flexible now that even if students’vaesis wrong, he suggested the
correct answer.

Exit from Indra’s Questioning Practices

In Indra’s narrative story, | found some proportgimilar to Rajkumar’s
story, Indra also to some extent, seems to bedditmaal teacher (i.e., at the
beginning of teaching career) to radical mathersagacher and well known about
the democratic practices in his mathematics classmahile questionings after having
two to three years of teaching experience.

Indra thought mathematics learning is through le@rby reinforcement, drill,
and practices at the beginning of his teachingerarat after some years of teaching,
he has incorporated other teaching strategies w#stioning by realizing this is not

ultimate. Thus, Indra has started constructivigrapches of teaching and started to
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relate any mathematical concepts to daily life byg different strategies for
meaning-making. Additional to categories of questjdndra asks the questions
which make them curious so that they would respbtsihce, Indra asks contextual
guestions, how and why types of questions. Indsa Bexible, if students’ answer is
wrong, he never minds and suggests the correcteansw

Key Message of the Chapter

This discussion for meaning-making has examined imathematics teachers’
understanding and uses of questioning in mathematithe classroom are intricately
embedded in their experience with various role nwl&e being as students,
teacher, teacher trainer and educational researdhlas looked at how mathematics
teachers’ experiences interlock to control as agltreate opportunities for students
to ask questions and it has also considered hosgtignéng is perceived as having the
potential to interact and to change existing powe&ations between mathematics
teacher and students and purpose to reform nevoagipes to strengthen students’
understanding.

This contrasts with the six teacher’s narrativegmvthey talk about their own
experiences on questioning in the mathematicsrclass As has been pointed out in
the discussion earlier, there are some indicaiiotise teacher’s narratives that they
value questioning for its direct functional purpeseit there appears to be more
emphasis in their narratives on the algorithmicstjoes.

Historically, in Nepal, asking questions to thectear seems to be
embarrassing to the teacher because of lack otmarsiess or empowerment. There
are many references in the teacher’s narrativeadter this out. However, this
discussion has also attempted to point out thatthevteachers value or perceive

questioning in the mathematics classroom.
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Teachers' narratives have been explored and threxayinining for meaning
making. This discussion has been able to gainlimsngo the shifting, complex and
unstable nature of the construction of power retegiand students' understanding in
mathematics classroom through questioning. In aeapter, | have concluded my

reflection and conclusions.
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CHAPTER VI

MY REFLECTION AND CONCLUSIONS

This chapter reflects my research process as aragspurney as well as its
significance in the recent trend in mathematicscatan. | discuss the beginning of
my research ideas, formulating research agendaaréindlating research question,
returning to the theoretical referents that hawessesd me to find out the
appropriateness of the choices that | have madeapproach was taken and the lens
used, in response to the research question thmefrany research issue. Similarly, |
explore my key learning and insights with implicaits and conclusions with my
future directions.

Envisaging My Research Agenda

My research agenda on questioning is based on afgg®mional career. | have
started my career in teaching field as a seconaiatiematics teacher. | suppose that
teaching job needs to focus on strengthening stadenderstanding with activities
supported by adequate knowledge and skills witfouarquestioning strategies.
Similarly, | believe that strengthening studentglerstanding through questioning
could be a great help to students. On the basisydbaching experience, | entered
education stream in M. Ed. in mathematics progréiar aompleting BA with the
view to becoming a professionally sound and comye&acher. After my M. Ed. in
mathematics education study, | worked as commumgfd of mathematics in one of
the renowned schools in Kathmandu Valley. The stip@orole of the school
principal and various training professionals helpezlto foster my ideas in the field

of questioning in the mathematics classroom. Therketelt the need and importance
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of questioning in the mathematics classroom. Furtéee| was engaged in preparing
standard level question paper of school level (&gade 1lI, V, VII & IX), my
interest in the development of research grew upl 8ecided to carry out this
research project in this area.

As | concentrated my study on understanding and akgquestioning in the
mathematics classrooms. | consulted my colleagaashers and shared my interest
in this particular area of research. They exprefiseid happiness and thanked me for
choosing a relevant and worthy research issuecumdented my issue into the plan of
research. As a result of my beginning interestag] efforts and activities for my
research work in the field of understanding and wdequestioning in the
mathematics classrooms, | documented them in nearek proposal, which was
approved by the research committee of my univelagyyear.

Formulation of my Research Question

This is my second report to achieve a degree. tenaegree, as | know,
research questions are essential components earmsprocess by helping the
researcher to focus on the particular chosen drstady. | concentrated on
documenting and developing my research questighebasis of my professional
career as a research scholar and an educatioriesgianal. Similarly, my initial visit
to the field also provided clear insight to fornteléhe research question. In the
process of formulating my research question irptteéiminary phase, | concentrated
on exploring the idea of understanding and usegiestioning in mathematics
classroom even with my pedagogical practices bathg community head of
mathematics in one of the renowned school of Katiduavalley.

| was in dilemma for choosing my research questidrich becomes a

pertinent research question in my inquiry. | am @xhat narrative analysis is
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something that would be ongoing and continual.f®prole is clearer about the
process. Further, | talked with my supervisor asted that field reality could
support the researcher to shape and focus on refatimg or finalizing the research
question. | follow the same process for finaliziegearch question. | arrived at the
situation for deciding my research question, whctelated to understanding and
uses of questioning in mathematics classroom iorstary level.

Looking back to my Theoretical Referents

| chose three theories as referents. Those thesdes behaviorism (Skinner,
1976; Pitler, Hubbell, Kuhn & Malenoski, 2007, @&5), Constructivism (Vygotsky,
1978 & Larochelle, 2010) and Crticalism (Taylor02). In this section, | have
discussed how those theories guided my study.

At first, my profession was (and has been to soxtent) guided by
behaviorist learning theories which tend to relysorcalled “skill and drill” exercise
to provide the consistent repetition necessargfi@ctive reinforcement through
questioning. In this research, the instructionalteyy of questioning in mathematics
classroom enhances students' acceptance of thiemsldp between attempt and
success by addressing their attitudes and belefstanathematics learning in the
classroom through questioning. There still continteebe many instructional
strategies that correlate and coincide with beh#stiprinciples, no matter what
learning theory we use. It is clear that the bedrasti theory, in questioning in the
mathematics classrooms, still continues to be us&sbay's classrooms so | have
used it in my research.

Secondly, my study is guided by constructivist pecsives, which views
learning as a process that happens when the leam&udent, experiences an event

in the lesson, and that experience causes thergsudeengage in thinking critically
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about how these new ideas fit with their curreeiglor conceptions. The teacher’s
role, in this case, is to engage students by cqurest them to think deeply about the
concepts at hand. As the teacher asks questidhs giudent, the student’s responses
give the teacher a clearer picture of the studext'sent level of understanding,

which informs the teacher’s future questions. T&ian iterative process that is
intended to eventually result in the expansiorhefgtudent’s realm of current
knowledge.

Finally, my study is guided by critical pedagogyi@themphasizes on
reflection in the art of questioning in mathematitassroom by mathematics teachers.
Without reflection, mathematics teachers may falbécome conscious of the
consequences of particular pedagogical decisiotigimathematics classroom.
Hence, the art of questioning practices suggesistfing students to repeatedly
shape and reshape through the maturity of intelé¢¢bols and attitudes about the
mathematical knowledge. It helps to offer a musitiplinary approach in
mathematics classroom culture which combines petises of different views that
students have while questioning. Thus, criticatking can emancipate students in
mathematics classroom from different disciplinaoybdaries and it is concerned
with creating mathematics classroom free from dedmiming policies. It is a
meaning-making process through democratic practicesthematics classroom
while questioning. It helps to critically reflech anderstanding and uses of the
questioning in mathematics classroom to realizertiportance of being reflective of
one’s own practices.

Reflecting on my Methodological Map
My study is based on narrative inquiry. To find Hreswer to my research

question, | selected four mathematics teachersiwdte schools and two mathematics
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teachers of public schools. | used a criterion-Oasdection strategy to choose my
participants to be involved in this research (Rmis2010). So, | could get easy
access to those teachers and collect the stoaestfrem. Further, narrative inquiry
permits the gathering of a wide range of diffed@ntls of ‘data’. While the six
narratives (two female and four male mathematiastters) are central to my research
study. | also talked to educational stakeholdeeneafter completing those stories by
relating with my journal, what | gained through theerview and what was going on
around me. As acknowledged by Trahar (2011), neesrding informal
conversations, events, images or feelings candtegiuseful in a narrative inquiry as
more formal interviews which help me to reflect marrative stories in richness.
Thus, there was a challenge, | faced as, how tihection of data in a narrative
inquiry is a creative, dynamic process and how gimggas a participant within the
research experience rather than remaining detdobwdit, produces richer and more
significant stories.

In the context of researching the issue on undedatg and uses of
guestioning in mathematics classroom in Nepal seguadticularly appropriate to use
narrative methodologies because this methodolotpetane to explore the
mathematics teachers’ understanding and uses sfignimg experiences in the
mathematics classroom. | have selected narratougiriynas it is the most appropriate
methodology for my study because | was exploringmegs of experiences of
mathematics teachers' questioning strategy. Asainge time, the process itself was a
series of experiences, a journey (Trahar, 20119ohirast, as has been shared, the
approach taken has not been straightforward. | fesed complexity and confusion.
Thus, behind every story, there is always anotteey sand beyond every layer, there

is always another layer, So, there was a riskifigekring in the stories than being
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concertinaed in my area of study. Therefore asded, this methodology helps me
to find out the foreground practices of mathemageshers. | hope that this
methodology, as well as the content of this studly,be useful in influencing the
international community, Nepali academics and yotiakers.
Responding to My Research Question

Based on the developed research question and gotestrthe methodological
map, this section portrays the spirit of my reskgocrney to answer my research
guestion outlined in chapter 1. | collected theis®of six mathematics teachers from
five different schools of Kathmandu Valley. Basedumderstandings and uses of
guestionings in mathematics classroom by mathemtgachers. Then, | synthesized
the stories of my research participants. | respdride¢he research question as
followed:
Awareness About Classroom Questioning in Mathematg

To begin with, there would be agreement among nnadlies teachers that
questioning is an essential skill for useful teagrand that teachers' lack of
knowledge may prevent them from being good at gs§urestions. Improving their
knowledge of useful skills to ask questions woutthbbasize them to ask questions.
There are several ways of teaching the same topicashematics teacher has to
realize this fact and help them to discard theliefeabout ways of asking questions
according to their students’ capability. For math&os teachers, being alert of their
insufficiency in asking questions would help thentake steps to fix them to improve
their performance.
Democratic Questioning in Mathematics Classroom

Mathematics teacher would realize the importanageafiocracy in

mathematics classroom while questioning. Even ntbes, would be aware of social
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norms and values such as equal opportunities, eigs, etc. Further, traditional
mathematics teachers such as Rebina, Rajkumarari@ibadur at the beginning of
teaching career, who were conforming to acceptéawer or established practices,
need to think and provide equal opportunities ®dtudents while questioning and
taking the responses. So, mathematics teacheraxlbitit their inclination to
democratic mathematics teachers (e.g., Sudha, &vmara), who do not conform to
prevailing ideas or practices in mathematics ctassrwhile questioning and provide
equal opportunities for students.
Balanced Incorporation of both Low and High-Level Questions

Mathematics teachers appreciate that a good lessest must have balanced
inclusion of both low and high-level questions andelect questions that give
emphasis to major position and encourage liveliodize. In general, there are two
general types of teacher questions in mathemaassroom found in this study
namely: low-level and high-level. Low-level questioare also called closed, direct,
knowledge and recall questions. On the other haigth-level questions are open-
ended, interpretive, evaluative, probing, inferantmerging and synthesis-based.
Thus, giving questions which slot in both lower dagher levels would facilitate
learners practice in both categories and alsothelm to answer accurately

Thereby, lower-level questions are those askeldeastige of remembrance,
understanding and simple application levels ofsediBloom’s taxonomy. Higher
order questions are considered important for eragpng students to think critically
in the mathematics classroom. Higher-level questrequire analyzing, creating and
evaluation skills. In this inquiry, the mathematieacher does not rely only on one

slot but they tried to balance them.
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Planned and Emergent Questions

Planning questions is very important in mathemaéssons. Therefore,
teachers plan their questions prior to they gtnéodassroom. If they plan questions
well in advance, they would reduce making mistakdsrmulating questions and
would be clear about the rationale of asking qoasti Similarly, development of
guestions and questioning help mathematics teaals&rthe various natures of
guestions in the mathematics classroom.

Similarly, pre-planned guestions in mathematicssr@om are included into
the teaching that would be asked during teachinthemaatics to begin the new
concepts, focus the discussion on the certain tgpice the discussion in specific
directions, or identify student understanding ¢itwede on the topic. Accordingly,
emergent questions develop from the discussiorttendpecific answers given to
previous questions. Think fast and act positivelyhiese questions truthfully and pose
them at suitable time in the discussion. It dediyistrengthens students'
understanding while questioning as done by Rel8ndha, Lal, Iswar and Indra.

Conclusions

In conclusion, my research journey, the informatioet was gathered during
my study through narratives of secondary mathem#giachers would be an eye-
opener to instruct mathematics teachers on unaelisijiand uses of questioning in
mathematics classroom from various lenses nameiglsgical perspectives (found
minimal use), behaviorists to constructivists apptees, categories of questioning as
per expertise, critical pedagogical perspectivesagorithmic and daily life
practices. The understanding and uses of quesgionimathematics among teachers

(Rebina, Sudha, Lal Bahadur, Iswar, Rajkumar, addal) may provide a spring entry
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for the easy take off to go aboard. As | noted,utheéerstanding and uses of
guestioning as an instructional tool has been istieg since ancient era to the
present time and confirms its significance as aemal tool for teachers in the
mathematics classroom. However, even researchdrsdutators have pointed out
the fact those teachers understanding and usasesfigning have been improving
much over the years, even though improvementsrincela, teaching materials,
teaching methodologies and incorporation of ICmathematics classroom (Newton,
2016). This statement supports the conclusion oftagly that majority of the
mathematics teachers seems to be conformist matizsrteacher at the beginning of
their teaching career but later on, they were nofarmist by being flexible enough
in asking the questioning. Further, the majoritymf research participants asked
more questions within the simple to complex leved &ighly focusing on simple
(low level) questioning, claiming to encourage stud in mathematical discussion.

| found that lower levels questions asked by théhemaatics teachers showed
that questioning had been used in a skinny walyeir tessons. According to Cotton
(2004), low cognitive level questions concentratdactual information that can be
memorized easily. This type of questions can regsstudents by not helping them to
acquire a deep, elaborate understanding of thestutnjatter and to think critically in
the classroom. Therefore, teachers would ensutéhtbg have a clear purpose for
their questioning rather than just testing whatvidedlge is learned. Similarly, Tan
(2007) also asserted that high proportions of lovognitive level questions do not
encourage or guide students to formulate their pmigment by analyzing,
evaluating, or creating when teachers use questati the lower level of cognition.
In contrast, high-level-cognitive questioning inved students to use higher order

thinking or reasoning skills (King, 1995). Nevetss, effective questioning involves
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planning and practice and effective questions watildulate interest in new topics of
mathematics, ideas, and challenges, it encouragdsrgs to be reflective about their
own beliefs, assumptions and comprehension. Tesiddiells of asking questioning
and sourcing of questions determine the levelslgting to daily life and types of
questions they ask their students (Good & BropB®32 which reflect teachers'
knowledge and beliefs pertaining to questioning tueir students' needs and ability.

Teachers' lack of higher knowledge of effectivegjioming strategies
(Morgan, 1994) may have led them into asking qoastthat were not contributing to
motivating their students' thinking. In contrasta¢her's higher knowledge on
effective questioning strategies may have led stisd®r higher level of
understanding. So, teachers’ classroom questiomcugd be helpful and essential
part of the mathematics lesson. When teacherssrdam questions and the
questioning are not used in actual fact, there beaynhelpful results in the teaching-
learning process.

This study also indicated the factors that hindéeadhers’ questioning in the
mathematics classroom such as, insufficient waietprovided by the teachers,
teachers’ views about students’ abilities and laicktudents’ interaction. Keeping the
above-mentioned factors in mind, teachers cantogipomote their questioning by
anticipating words in their questions that studeméy have difficulties to understand
and plan to use a variety of strategies. In aduliieachers would plan a series of
questions that initiate with less difficult conteénat eventually leads to more difficult
content (Meyers & Jones, 2015). Finally, the teagi®uld afford students with
background knowledge relating to the topic of #&sbn before discussion and
present questions with enough information to supgoidents to think critically and

formulate a meaningful answer. The teachers, whaseatives have been included in
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the study, less claimed that they knew about caiegjof questioning which they
applied in their questioning. However, their claiofisasking questions at various
levels in their lessons seem to be inconsistenisTknowledge of taxonomy is useful
for mathematics teachers to ask questions at \ateuels and would help them to
ask guestions of different types.
Implications

It is marked that mathematics teachers know sontieeothallenges and
factors that affect the questioning in mathemdéssons. However, mathematics
teachers are not aware of the other challengeswhey may face when it comes to
guestioning in mathematics. As a result, mathermagiachers, in this study seem not
to have developed questioning strategies that refythem in preparing the students
to pass mathematics examinations. Therefore, uistits would need to conduct
workshops, professional development meetings aoduwrage mathematics teachers
to go for in-service training too. Mathematics tears would also improve the way
they utilize sources available to them, relatertteidency to dominate classroom
interaction and make their lessons more learneteced and make informed
contextually appropriate strategies while questignn mathematics lessons.

I hope, my research study is not extremely impleecédr all. In contrast, it
can offer some insights to the readers, novicehrag novice teacher trainers and

educational researchers. Mathematics teacher visgutdghly benefited from my

research process to strengthen their
knowledge on understanding and us
of questioning in order to focus and
improve student learning in

mathematics. My research is

Source: (Democratic Classroom, 2017, p. 1)
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highly implacable to the mathematics teacher fassloom practices while solving
algorithmic mathematical problems. Those teaclvens, are unaware of questioning
strategies in the mathematics classrooms, my r@sestudy will be an eye-opener for
them and even those started their teaching cageently. So, mathematics teachers
would work to open up questions and promote maseudision among students which
help students to gain more shared authority intcocisng the meaning of
mathematical concepts and encouraged to think ordreally (Chin, 2007).

Mathematics teachers would be able to distinguifardnt types of
guestioning, such as instruction with regard todo¥evel and higher-level thinking
guestions with reference to Bloom’s taxonomy (Arsthor, 2001; Harris, 2000) and
Convergent to Divergent (Cotton, 1989; Woolfolk38929 and their role and
responsibility. Thus, mathematics teachers becoore purposeful about the
questioning they ask, they also reflect upon tie&s and the roles of their students
in learning, potentially re-examining or reconstiog their belief structures in this
process (Seung et al., 2011). In my study, thegeef questioning is to stimulate
student thinking which is useful for mathematicacteers.

My study would certainly help mathematics teachdrd more responsive
while questioning, the purpose of understandindestts’ processes in problem-
solving and prompting students to consider conoastivithin and outside of
mathematics (Polly et al., 2014). My research iatdis, teachers have a rich mastery
of mathematical concepts and the interconnectedredsseen different
representations and topics to be able to ask quesstinat promote thinking. Similarly,
my study will support policymakers and curriculuesijners to make some

provisions of the questioning strategies in math@s&lassroom practices.
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Future Directions

After completing my M Phil dissertation, | am alvgalyeen to share my
research process and findings with my colleagugsesearch participants, my
seniors, policy makers and research scholars.prbisess would help to enrich
knowledge on understanding and uses of questionitige mathematics classroom.
As | reflected from narratives, teachers’ questigris one of the common teaching
strategies of mathematics teachers in the mathesnaltissroom.

| suggest that teaching and learning mathematieds® be in accordance
with the cognitive level of the students in math&osaclassroom while questioning.
We need to teach mathematics for strengtheningstadinderstanding through
questioning. More importantly, whenever teacheanter with the challenges of
questioning in their classrooms, they need to eyngifferent strategies.

As an M Phil scholar and practitioner-researcheh@field of questioning in
the mathematics classroom, it will be vestibulehtathematics teachers,
mathematics department head and policymakerslds he promote students'
thinking and strengthening students' understanding said that the effect of
guestioning on student achievement has been résebfor many years in
mathematics. This study will be an academic refedar further studies. Finally,
future researchers may delve even deeper into dttremsions of understanding and

uses of questioning.

Key Message of the Chapter
Research is an ongoing process. Arriving at tlagestmy research journey
was engaging, emerging and adorable to know thatnggs on understanding and
uses of questioning in the mathematics classroaimaaning-making from their

narratives which assists in strengthening my paéematurity, and insight for my
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future research career. All of my research paricip have to some extent similar
stories.

When they were students, by the time when they btanged teaching career,
at the beginning, also they all are supposed toviothe notion of behaviorism. When
students failed to grab the ideas and do not utatetgheir mathematical language of
teaching all teachers started to think of changiegr teaching and learning process
and even questioning. However, some participants wenformist and others were
nonconformist. Some participants followed the notid behaviorism but others were
following constructivism. Some participants were@ingly or unknowingly
following the Bloom's taxonomy (1956) while otherere using different questioning
strategies that have discussed in chapter Il arfSovhe participants were aware of
how to do justice while questioning but others may. Additionally, all participants
were aware of connecting mathematics in day tdliflayhile questioning.

Thus, questioning used in the mathematics classis@process that traces
back to Socrates in historical accounts. In Plaitie Republic, Socrates used a series
of strategic questions to help his student undedsthe concept (Tienken, Goldberg
& DiRocco, 2009). Even today, teachers at all Is\&ill use questions as one method
of helping students to develop productive thinkskgls and understand concepts and
ideas.

Final Thoughts...!

This study is significant to me because it helpstonexpand my professional
ability and questioning practices. In spite of wad challenges such as time duration,
teachers' understanding on questions and quediogiic., | have prepared this
research report which improved my questioning sgias to explore the kinds of

questions teachers asked and responses in thexstigdgered classroom. In the
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student-centered environment, | know, the teachgsnore reasonable questions and
receive more proof-building responses. Sometimiéferent teachers expect different
answers from same questions. In the stories offfRelBudha, and Indra, they ask
initiating questions to the whole class, whereastamies of Lal Bahadur, Rajkumar
and Iswar, they accepted, volunteering responses $tudents.

Thus, | request mathematics educators for supgoniathematics teachers to
become more comfortable with mathematical discussibrough questioning in the
classroom. To strengthen students' thinking thramgéstioning is an active and
challenging task for mathematics teachers. The@tiggstem along with
professional development training is necessarytmerage and activate future
mathematics teachers (llaria, 2009). Those sugystems include the teacher's
awareness through the reflection of the type ostjoming they ask.

Near to final, successful mathematics teachersacsesed questioning to
assess student's understanding, prompt critiaaitig, reasoning, and sense-making
of mathematical ideas (NCTM, 2014). The questisked by the teacher would
encourage students to clear their thinking as nmgduli contributors. Teachers would
able to ask questions that evaluate various lefedtudents' understanding and
support students in asking their questions. NCTML{ proposes that asking
guestions alone is not enough to ensure that steidan make sense of mathematics
and improve their understanding. Hence, the typguefktions asked and pattern in

asking them are also important factors to reflect o
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APPENDIX |

Thematic Concepts
History of learning mathematics as a student, telaahd teacher trainer.
. The factors that inspired to study mathematics.
Meaningful mathematics learning as a student.
. The questions used to ask in regular mathematiss dly a mathematics
teacher.
. Questioning as a method to make teaching meaningful
. Types of questions asked in regular mathematisscla
Difference between questioning in mathematics obass as a student and

teacher.
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APPENDIX Il

TRANSCRIPTION EXCERPTS (FROM REBINA’S STORY)

Sample Story in Nepali
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Sample Story in English
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