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Abstract

The importance of teachers’ questioning strategy cannot be underestimated due to its widespread usage
and pivotal role in teaching and learning regardless of grades and subjects. This qualitative case study de-
sign was employed to investigate middle school mathematics teachers’ awareness of asking two types of
questions, probing and guiding. The study further explores teachers” habits or skills of questioning and
their acquisition of this behavior through face-to-face interviews with four middle school mathematics te-
achers. It was found that teachers were asking questions consciously and purposefully. Also, teachers’
answers revealed that why questions require more higher order thinking than how questions. For the second
question, several themes emerged indicating how to acquire more effective questioning skills; student teac-
hing or field experiences, watching and observing their colleagues, and workshops. It was also found that
the colleges our participants attended did not provide good education for developing questioning skills.
Video clips played important roles in reminding teachers what and why they taught. Importance of letting
teachers” watch their own teaching’s videotape and questioning strategies in teacher trainings was discus-
sed.

Key Words: Guiding questions, probing questions, questioning strategies, teachers’ skills, and teachers’
awareness

Ogretmenlerin Soru Sorma Stratejileriyle Ilgili Farkinda-
Iiklar1 ve Bu Stratejileri Kazanma Siirecleri: Bir Durum Ca-
lismasi

Ozet

Opretim stratejilerinin amaglarindan birisi 6grencilerin neler bilip bilmediklerini yanlamalarini saglamaya
yardimci olmaktir (Marzano, Pickering, & Pollock, 2001). Dolays: ile 6gretmenlerin gorevlerinden birisi
ogrencinin daha dnce 6grendigi bilgileri harekete gecirmesi ve bu sayede dgrencinin yeni bilgiler 6grenme-
sini kolaylastirmasidir. Gergekten de, National Council of Teachers of Mathematics (NCTM) (2000), yayin-
ladig1 6gretim raporunda, basarili ve verimli 6gretmenlerin, 6grencilerin sadece ne bildiklerini anlamay1p,
onlarin neleri 6grenmeye ihtiyaglar1 oldugunu ortaya ¢ikaracak ve yeni seyler 6grenmelerini saglayacak
gorevler vermesi gerektiginden bahsetmistir. NCTM (2000) ayrica 6gretmenlerin bu gorevi basarmast icin
iyi soru sorma tekniklerini gelistirmeleri gerektigini tavsiye etmistir. Kisacasi, 6gretmen-6grenci iliksisini
gelistirecek diizeyde Kkaliteli 6gretim yontemleri gelistirmek, 6gretmenlerin NCTM'in iyi 6gretmen olma
modeline uymasi anlaminda da 6nemlidir.

Anahtar Kelimeler: Rehberlik sorulari, yonlendirme sorulari, soru sorma teknikleri, 6gretmenlerin yete-
nekleri, 6gretmenlerin farkindalig:

*PhD, Texas A&M University, College of Education & Human Development
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Introduction

One of the many purposes for any instructional
strategy is to help students retrieve what they
already know about a subject being discussed
(Marzano, Pickering, & Pollock, 2001). Thus,
one goal teachers attempt to achieve is to acti-
vate students’ prior knowledge, which is criti-
cal to learning a new material (Marzano, Pick-
ering, & Pollock, 2001). Indeed, according to
the National Council of Teachers of Mathemat-
ics [NCTM] (2000), “effective mathematics
teaching requires understanding what students
know and need to learn and then challenging
and supporting them to learn it well” (p. 4).
NCTM (2000) shows teachers how to accom-
plish this by telling them to develop good ques-
tioning skills so they can know what questions
to ask in order their students to reveal their
knowledge and whether they learn the material
well. Therefore, developing discourse strategies
that promote teacher-student interactions at
levels conducive to meeting the NCTM's teach-

ing principle is paramount.

Questioning is one of the primary and most
influential discourse strategies (Piccolo, Carter,
Harbaugh, Capraro, & Capraro, 2008). From
the research literature, teacher questions have
been found to be indispensable in classroom
interaction (e.g., Center For Faculty Excellence,
2009; Edwards & Bowman, 1996). Questioning
is an important part of classroom teaching and
learning and more expedient than paper and
pencil tests to gauge what students know (Sa-
hin & Kulm, 2008; Center For Faculty Excel-
lence, 2009). Often times, teachers’ primary
instructional strategies consist of using differ-
ent types of questioning to determine whether
students understand the material being taught
(Appalachian Educational Laboratory, 1994;
Bond, 2007; Center For Faculty Excellence,

2009). A larger issue, however, is whether

teachers use the questioning strategy con-

sciously and purposefully.
Theoretical Framework

This qualitative case study is based on the
hypothesis that the interaction among teachers,
curriculum materials, professional develop-
ment, and ongoing support for teachers that
can lead to lasting improvements in students’

learning (Nelson et al., 2000, p. 2).

The following review of recent literature pro-

vides a context for a model that characterizes

the relationship between teachers’ use of prob-
ing and guiding questions and their purposes
of asking those questions in middle grades
mathematics classrooms. We first consider a
brief review of general teacher questioning,
then discuss research that supports and pro-
vides information on teachers’ awareness and
skill/habit of questioning. Thus, we develop a
framework to analyze teachers’ intention of
asking questions and acquisition of their ques-

tioning skills.
Teachers’ Questioning

The role of questioning in a classroom setting is
pivotal. Accordingly, the importance of use of
questioning techniques in students’ under-
standing has been recognized for years by
researchers and teachers (e.g., Ahtee, Juuti,
Lavonen, & Suomela, 2011; Harrop & Swinson,
2003; Sahin & Kulm, 2008; Stevens, 1912).
Question-answer process is the most prevalent
type of teacher-student interactions in class-
rooms (Bond, 2007; Ellis, 1990; Kavanaka &
Stigler, 1999) and recent research shows that
this has not been changed (e.g., Ahtee, Juuti,
Lavonen, & Suomela, 2011; Bond, 2007; Nassaji
& Wells, 2000).

Questions are used for different purposes in-
cluding stimulating thinking, checking student

comprehension and clarification (Center For



Faculty Excellence, 2009; Yackel, Cobb, &
Wood, 1998), capturing attention (Bond 2007;
Newmann, 1988;), classroom management
(Bond, 2007), initiating discussion, reviewing
material (Buggey, 1971), and formative assess-
ment (Centre for Educational Research and
Innovation, 2008). Hence, it is not surprising to
see that use of questioning is so prevalent in all
grade levels and one of the most used teaching

skills regardless of subject matter.
Teachers’” Awareness of Questioning

Questioning operates within an interaction
frame (Barnes & Todd, 1995) and has various
functions. Young (1992) identified the teacher-
student question-and-answer process as Guess
What Teacher Thinks, in which the teacher con-
trols the topic and the student guesses what the
teacher expects as an answer. Thus, the stu-
dent’s answer is judged according to the teach-
er’s mental framework, creating a link between
the teacher’s mental process and the student’s
answer. In other words, the teacher’s purpose
frames the answers that are expected. Even
though teacher’s questioning is a major form of
student and teacher interaction, we are not sure
what their reasons of asking questions are or
whether they are aware of why they use certain
questions. This study explores teachers” aware-
ness of their use of questioning by comparing
their reasons of asking questions with their
actual practice, achieved by looking at indica-

tors of questions.
Skill/Habit of Questioning

Of all the characteristics identified in effective
schools, the teaching approaches have the
greatest affect on student achievement (Brown
et al., 1995; Mortimore et al., 1988). Research on
classroom discourse and dialogue indicated
that classrooms were dominated by teacher talk
in the form of questioning (Dillon, 1990; Ka-
wanaka & Stigler, 1999; West & Pearson, 1994).
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In the question-and-answer interaction, the
teacher typically asked questions and the stu-
dent often provided answers to those questions
(Cooper & Simonds, 2003).

Developing teacher questioning skills is im-
portant (Sahin & Kulm, 2008; Saunders, Gall,
Nielson, & Smith, 1975). Several reasons have
been identified for why questioning was a
critical skill: (1) it was the most common form
of interaction between teacher and pupil (Bond,
2007; Kawanaka & Stigler, 1999); (2) it was the
most-used teaching strategy in every type and
model of lesson (Sahin & Kulm, 2008; Stigler
1912); (3) it was a key strategy for providing
appropriate challenges for pupils (Ahtee, Juuti,
Lavone, & Suomela, 2011); (4) it was an im-
portant way to increase the quality of teaching
(Marzano, Pickering, & Pollock, 2001); and (5) it
was the shortest and easiest way for a teacher
to evaluate learning (Cotton, 1998). Therefore,
the two primary research questions that guided
the inquiry were, 1) do the teachers ask the
types of questions (probing or guiding) they
intend to ask, and 2) how do teachers develop

and acquire their questioning skills?
Methodology

I used a case study method in this study. The
data were collected through systematic obser-
vations of videotaped lessons at four public
schools in Texas as part of a five-year longitu-
dinal Middle School Mathematics Project
(MSMP) funded by the Interagency Education-
al Research Initiative through a grant to the
American Association for the Advancement of
Science (AAAS). The overall goal of the project
was to explore the hypothesis that the interac-
tion among teachers, curriculum materials,
professional development, and ongoing sup-
port for teachers that can lead to lasting im-

provements in students’ learning.
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The participants were chosen purposefully textbooks covered the same learning goals and
from all the participants in the larger project content. The teachers used different textbooks,
because videos of each were available for the but the lessons addressed the same mathemati-
duration that covered the same objectives. cal content dealing with variables, equality and
These teachers were female and also all were equations, and change in algebra (grade 7 and
teaching Algebra in middle school. However, 8). The teachers and researchers examined the
different textbooks were used: two taught lessons and decided the lessons were directly
from MathThematics (Billstein et al., 1999) and covering the intended content as described in
two taught from Glencoe Algebra (Collins et al., Table 1.

1998) and the videotaped lesson from both

Table 1. Learning Goals of the Lessons

Content Description of Content

Variables Students were asked to recognize both variables and
non-variables in problem situations, to recognize varia-
ble expressions as representations of problem situations,
and to recognize that variables can be used to represent a
generalized rule or principle.

Equality and Equations Students were asked to demonstrate understanding of
the idea that the equals sign indicates equivalence be-
tween two expressions. They were asked to find a set of
ordered pairs to solve a simple equation, to recognize the
representation of a problem situation with a 1-variable
equation, and to solve simple 1-variable equations.

Change The questions used to assess this group of ideas were
mostly conceptual in nature. Students were asked to
demonstrate understanding about change in a variable
over time, as well as how the change in one variable
relates to change in another. They were asked to recog-
nize when the relationship between two variables is
linear and the relationship between two variables when
represented in the form of an equation.

Procedure goals of the project in which mathematics

teach trained i i i d
In this study, two main TEACHERS’ question- cachers were tramed in using prol;mg an
idi tions. W interested in h
ing types were used: (1) Probing (2) Guiding guiding questions. ¥ye were mterested m How
. . . . teachers who were trained would implement

questions. Probing questions are similar to

. . . . . uestions in their classes.
higher order questions in which you use it to q

ask for clarification, justification, or explanation As part of the larger study, the questions they
(Sahin & Kulm, 2008). Guiding questions are asked of their students (as contained in the
usually set or cluster of questions consisting of video tapped lessons) were categorized as
factual or open-ended or mix of factual and either probing or guiding, using the criteria de-
open-ended questions (Sahin & Kulm, 2008). veloped by the project (AAAS, 2002). Following
Our primary reasons for choosing probing and section describes how those question types

guiding questions were based on one of the were coded.



Types of questions were obtained by coding
videotapes of the lessons. A computer program
was developed by the project to analyze vide-
otapes of teachers’ lessons. The lesson was first
analyzed to identify the parts of the lesson that
addressed one of the intended algebra learning
goals. Next, trained analysts identified and
time-coded segments of the lesson (sightings)
according to their match with one or more of
five criteria (two of them were about types of
questioning; V-A/probing and V-B/guiding

respectively).

To ensure reliability, graduate students and
mathematics specialists were trained to do
classroom observations. Using videotapes of
teaching, protocols were followed for video
analysis to ensure that analysts applied the
coding procedure in standard ways (e.g., the
training should include at least three people
watching the tape together and then sharing
their observations) (Gallagher & Parker, 1995;
Schoenfeld, 1992). The data were collected at
the different sites where the research was being
conducted. Protocols for analysis were devel-
oped by the researchers to assure that the same
standards were used in the different sites for
collection and analysis. All statistical analyses
correlational in nature. Obtained results were
attenuated by the reliability of the data; there-
fore, reliability scores must be reported (Capra-
ro, Capraro, & Henson, 2001; Thompson, 2003;
Vacha-Haase, 1998).

The first criterion, V-A/probing, focused on
teacher questions that “encourage students to

’

explain their ideas.” This criterion reflected
teachers” use of probing and follow-up ques-
tions to encourage each student to express,
clarify, justify, interpret, and represent his or
her knowledge/understanding of the learning
goals (e.g., with tasks, real-world examples,
representations, and/or readings related to the

learning goals) and get feedback. The following
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indicators defined the quality of questions for

this criterion:

Indicator 1: The teacher encourages students
to express their knowledge/understanding

relevant to the learning goals.

Indicator 2: The teacher encourages students
not only to express their views but also to
clarify, justify, interpret, and/or represent

their knowledge/understanding.

Indicator 3: The teacher provides opportuni-
ties for each student (rather than just a few)
to clarify, justify, interpret, and/or represent

their knowledge/understanding.

The second criterion, V-B/guiding, reflected
teachers’ use of questions that guide interpreta-
tion and reasoning by students. The following

indicators were used for this criterion:

Indicator 1: The teacher includes specific
questions and/or tasks to address a mathe-
matical dilemma and to support student pro-
gress toward a more complete conceptual
understanding of the learning goals without
leading.

Indicator 2: The guiding questions/tasks are
responsive to evidence of student thinking
rather than generic in nature and directly
target the students’ mathematical dilemma

regarding the learning goals.

Indicator 3: The teacher is persistent is sup-
porting student progress toward a deeper

understanding of the learning goals.

The video segments containing each of teach-
er’s probing or guiding questions and the re-
sponses of their students was captured and
transcripts were prepared. Each teacher was
interviewed separately after reading the tran-

script and watching the video.
Interviews

To examine teachers’ awareness in relation to
the use of teachers’ probing and guiding ques-

tions, individual interviews were conducted.
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The lessons used in this study were videotaped
in 2003. The four schools were contacted to
conduct interviews with the four teachers in
January 2006. As Pajares (1992) indicated, it is
important to make inferences about individu-
al’s primary statements but this is difficult
because individuals are not always willing or
able to represent their beliefs accurately. “For
this reason, beliefs cannot be directly observed
or measured but must be inferred from what
they say, intend, and do-fundamental prerequi-
sites that educational researchers seldom fol-
lowed” (Pajares 1992, p. 314).

In coding transcripts of videotaped lessons, we
evaluated questions in the context of the les-
sons or topic being discussed rather than look-
ing each question separately. All of the ques-
tions in the lesson were classifiable as one of
the two types and fit one of our categories.
Because teachers wore the microphones, the
student interactions and questions were limited

to those we could hear clearly.

The interviews were conducted using a key
informant paradigm with the actor and inform-
ant being the same person and the informant
giving authentic explanation for providing
insights about their questioning (Babbie, 1998;
Maxwell, 2005). After showing teachers 2-3
minutes short video clips from the lessons they
taught, they were asked a serious of questions
(see Appendix) about their reasons for asking
probing and guiding questions. Later, the indi-
cators of those question types were shown to
the teachers and they were asked how many of
them they had meant to accomplish. The types
of teacher-student interactions varied from one-
on-one teacher to student interactions to one-to
whole teacher to whole class. As part of the
project, experienced project staff trained teach-
ers annually each year starting from 2002 until
2005 on different instructional skills such as

teachers’” questioning skills. Therefore, the

teachers in the study used question-and-answer
technique rather than direct lecturing. Students
often worked collaboratively in groups, fol-
lowed by a class discussion and question-and-

answer session.

First, the teacher interviews were transcribed.
Then, I provided thick descriptions for the
transferability of the study. Then, the data were
considered in terms of their match to the exist-
ing categories of probing and guiding ques-
tions. For the first research question to fulfill
triangulation of the data, I asked two types of
questions. First, I asked, “Why did you ask or
what were you expecting by asking those ques-
tions” without showing the indicators of the
questions they asked. Then, I showed them the
indicators of probing and guiding questions
developed by AAAS and compared the an-
swers from both sources to see if they were
correlated. For the inter-coder reliability of the
data, a second trained researcher on the utility
rated the match of question types in order to
estimate the inter-coder reliability. The inter-

coder reliability was .80.

For the second research question, transcripts
were analyzed for main themes and then coded
according to those themes using the Nueman
(2000) phases of coding system. During the first
phase of coding, the first author performed an
initial scan of data by highlighting words or
phrased used by the teachers and locating
initial themes. Then, both researchers identified
the core themes to the aims of the study. In the
second phase, researchers focused on connect-
ing similarities and differences and finding
links in the data. In the final stage, the primary
author reread the data and assigned excerpts

that show the final themes.
Role of videotapes

The interviews were conducted face-to-face

with the four teachers. Each interview lasted



30-45 minutes and was audiotaped. Because the
lessons we used for the study were videotaped
in 2003, there was a serious time lag between
the lessons were taught and interviews were
done. Therefore, short videos were critical and
helpful in reminding teachers of their percep-
tions of their teaching and intentions (Sahin &
Kulm, 2008). The dependability of the data was
paramount. So to ensure dependability, eight
short video clips were developed to determine
how much they remembered about the lesson
and their purposes for instruction. Teachers
watched two of their video clips, one for each
question type. All four teachers remembered
the class they taught and explained why they
asked specific questions after watching the

video clips.

These examples illustrate how the video clips
helped in obtaining reliable data. In all cases,
the teachers were able to recall specific infor-
mation about students and the lesson directly

without using any other means.

Ms. L.’s answers showed that the short video
clips were very helpful to her in remembering
specific information about the lessons she
taught. She remembered the actual lesson and
the students she taught. It was also nice to see
that she remembered almost every detail about
the child in addition to what she was trying to

do with those questions.

Interviewer: Do you remember the lesson?

What was the class doing here?

Ms. L.: Yes. I was kind of guiding him through it.
Basically, this is the thing we talked about the year
before he was in my class. I did not have him in 7%
grade. Normally, I teach 6, 7% grade and pre-
algebra and the other teacher teaches 8" grade. That
year, I just took 7" and 8" grade as well. So, it was
my first year to teach them. Prior to my teaching
them, they really lost some of the concepts. Maybe,
they just really passed through really fast and he did
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not learn it well. I pretty much guided him through,

this is x, this is y.

Ms. S. also remembered the specific class she

taught after watching the video clip.

Interviewer: Do you remember this lesson?

What was the class doing here?

Ms. S.: 1 think we were adding and subtracting
integers. 1 think that is what it was. Actually, I
don’t remember I was doing that but once I see that

I remember teaching that way.
FINDINGS
Research Question 1

The four teachers usually facilitated whole class
discussions. At other times, they helped indi-
vidual students during in-class practice work.
The teachers’ awareness for questioning was
analyzed according to the level of match be-
tween their reasons for asking questions and

the indicators of the two questions types.
Probing questions.

The analysis of interviews for the first question
revealed four main themes for probing ques-
tions: checking students’ understanding, use of why
and how questions, effect of classroom size, and

importance of peer teaching.
Checking students’ understanding.

Two teachers spoke about the importance of
why and how questions in terms of their role in
checking students understanding. As research
indicated, use of higher order questions is very
limited in K-12 classrooms (Kawanaka &
Stigler, 1999; Sahin & Kulm, 2008). Most teach-
ers do not verify that their students really an-
swered the questions with supportive explana-
tions or just guessed at it. The teachers said
they wanted to see if the students really under-
stood the content through checking their

knowledge by using why and how questions.
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The following excerpts from two teachers show

how they used probing questions:

Ms. L had a small classroom with only 6 stu-
dents. That was why she was giving a chance to
talk to every student during her teaching. But
she wanted to make sure they tell the things
they understood instead of talking for talking.
This led her to ask probing questions to over-

come her concern.

A big part of the math in the junior high level is
making kids explain what they do. A lot of times
they’ll tell something in my classes and I want to
know how they got it. . . I am always asking them
like as I said before, “tell me what are you doing”
and how did you do that?” So, you know, checking
on their knowledge and what they are really under-
standing . .. (Ms. L).

On the other hand, Ms. S had a class of more
than 20 students. She had to teach and lecture
simultaneously. The only way to check if her
students understand what she was doing was
to ask them probing questions such as why
questions so they could realize why and what

she was doing.

I was trying to get them to think about what we
were doing and read them in their mind. I know a
lot of times they don’t understand like why you have
to do both sides. They don’t realize you have to go
both sides because you can’t do one thing one side
and not do the other side you know what I mean. So,
when I asked why questions 1 wanted them to think
why I am doing this instead of saying this is what
you have to do... (Ms. S).

Use of why and how questions.

Three teachers reported the difference between
why and how questions in terms of the amount
of knowledge each required to answer. Accord-
ing to Ms. L, students usually panicked when
they were asked why questions. Therefore, it
was better to start with a how question. Then,

teachers could continue with why questions to

receive more explanations or thought from
students. So, as in the indicators, how questions
were more related to the first indicator of prob-
ing, which was to encourage students to express
their knowledge or understanding. Why questions
were more similar to the second indicator,
which encourages students to clarify, justify, inter-

pret, or represent their knowledge or understanding.

I want to know how they got it. If I ask them “why
is that?” a lot of times, kids don’t know where to go.
So, I usually start with how questions so they can
explain what they did first and then I can lead them
into why questions to make them explain a little
more in detail...some of the “how” questions may be
have them okay, they may tell me something. But to
really test their understanding, I have them clarify
or explain even further into their understanding. . .
(Ms. L).

Effect of classroom size.

One teacher emphasized class size in asking
probing questions to each and every child in
the classroom, thus engaging them. But we do
not know if the success of all students were
directly linked to their experience of being
asked a probing questions in each lesson be-
cause Sahin & Kulm’s (2008) study found that
students learned better when they were asked

enough quality probing questions.

. providing opportunities for each student to ex-
press their understanding; you may see or may not
see in that video but the class was only six people
total. So, with only six kids, you know if you had a
bigger class, sure there is a lot more kids asking
questions but whenever you have a small group like

that I try to give every kid a chance. (Ms. L).
Importance of peer teaching.

Ms. L highlighted the importance of learning
from peers when you ask questions to more
than a few students about their answers. It may
sometimes be easier for students to understand

from their peers than their teacher because



students use more familiar language to each
other than their teacher’s does. So the more
questions directed at students, the more chanc-
es of understanding the materials being taught

for those who have difficulties learning.

...some kids if they aren’t getting it; I ask some
others who explain it. They listen to them just as
much as they listen to me. Thus, they learn from
each other (Ms. L).
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The teachers’” purposes for asking probing
questions were similar. 2 shows the rela-
tionship of the four teachers’ responses to the
probing questions. Even though they were not
shown the indicators in the first question, the
teachers’ answers about the reasons for asking
why and how questions were very similar to
their choice of indicators in the second ques-

tion.

Table 2. Level of Teachers Awareness

Teacher Question 2

Question 3

Why did you ask why and/or how questions? ~ How many of these purposes were your

questions intended to accomplish?

Ms. L. How questions to let them explain All three indicators
Why questions to make them explain a little
more

Ms. S. She asked why questions to let them think First and second

about what they were doing and find out

what they were thinking

Ms. M. Why questions to let them articulate what

All three indicators

they are thinking. She believes that being

able to articulate is a key to learning
Ms. D. Why and how questions to make them ex-

All three indicators

plain if two things are similar or not. Prob-
ing questions to make them analyze the

topic under discussion.

Overall, the four teachers talked about several
functions of why and how questions: (1) devel-
ops students” metacognitive thinking skills; (2)
encourages (all) students to express, clarify,
explain and justify their an-
swers/understanding; (3) pushes students to
articulate their own ideas/thinking; and (4)
enables students to analyze the situation, thus
explain differences and similarities. These are
almost same with the three indicators of the
longitudinal study. The only difference would
be the representation part of the materials be-

ing taught.
Guiding questions.

For the guiding questions, all four teachers

gave similar responses for the, first question,

reasons they asked guiding question. The anal-
ysis of teacher interviews revealed one main
theme in which teachers used guiding ques-
tions when students were stuck or did not under-
stand the question or did not know how to proceed.
The purposes for using guiding questions var-
ied from re-teaching the material to scaffold
student learning and from refreshing student
knowledge to reinforcing problem solving. The
following excerpts from the teachers’ inter-
views are provided to show how they used
guiding questions:

... She was (either) stuck or did not understand the
lesson you know. . I was giving some points or
clues. It seems I solved pretty much whole problem
for her (Ms. S).
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They did not understand where the one and
three came from. So, by showing them how and
where the one and three came from and hoping
that they could figure out how to complete
their chart (Ms. D).

The kid I was helping really had trouble under-
standing x and y the whole year and so I was
trying to help him. You probably heard me
saying more because it was hard to hear the
kid, but he gets confused; that is what most
junior high students do. They either really get x
and y, where they are, how to move when you
do all four quadrants. In 6thgrade, they only do
the first quadrant. So, in 7 and 8" grade, they
start doing all four quadrants. So, it gets con-
fusing and they always mixed up which way to
move first or which one is x and y. So, walking
through step by step for the first one to rein-
force them otherwise they would do nothing
(Ms. L).

We were reviewing integers and so the point
was that I was instructing and teaching them.

But they needed to recognize specific things in

order to take those words into account. That
was what I was looking for. Could they identify
the thing they already learned? I was trying to
get them recall those. They had already done it
but they were seen it in slightly different way
and so they were relating the things they knew
with this new situation. So, you know, I used
the same kind of things we talked about when
we did it in this situation and in new situation.
Just kind of guide them to see that what they
applied in this situation. So, in the clip, she
was not confident with what she was doing. So,
I wanted to make sure that, you know some-
times students get stuck. You don’t want to
direct them or teach it again. This was a review.
So, you just want to keep them moving forward
(Ms. M).

The four teachers said they used all three pur-
poses as in Table 3. Overall, all teachers report-
ed that they used guiding questions when
students are stuck or need help or clue, need to
refresh or recall knowledge, or need help which

are very similar with the AAAS indicators.

Table 3. Level of Teachers Awareness

Teacher Question 2

Question 3

Why did you ask that set of questions?

How many of these purposes were your
questions intended to accomplish?

Ms. L. Trying to guide by re-teaching the topic. Students All3
were stuck.

Ms. S. Giving points or clues to refresh student’s knowledge  All 3

Ms. M. Instructing to help them recall knowledge All3

Ms. D Helping students figure out how to solve the problem  All 3

under discussion

Resear ch Question 2

Participants were asked two types of questions
in an attempt to determine how they acquired
their habits and skills for asking questions.
First, they were asked how teachers, in general,
develop their habit or skill of questioning and
how they developed their own questioning
skills. Then they were asked if they learned

questioning on their own or if it had been

taught in college. Analysis of four teacher in-
terviews revealed four main themes: watching
other teachers, field experience/student teach-

ing, workshops/trainings, and other methods.
Watching other (good) teachers.

Three teachers highlighted the importance of
watching other (good) teachers and meeting

with them to discuss why, what, and how they



ask questions. They may have chosen this,
possibly, because when they sit and watch
good teachers’ teaching, they are not on the
spot so they are able to focus on the teacher’s
teaching and classroom discourse. But the key
point or requirement was to have a good teach-
er/questioner who is open and willing to dis-
cuss why they ask what they ask. Thus, teach-
ers will be able to acquire new questioning

techniques.

But I think watching a good teacher is really the key
to finding out, you know, to happen to have the
ability to watch them and to discuss that. That is
really an opportunity to watch them and through
field experiences. So, to me, that is the place where
they acquire and learn how to do that...I think that
a lot of teachers don’t have the opportunity, or if
they do have the opportunity . .. I mean . .. a good
questioner has the opportunity to sit in the class-
room and watch the teacher do that and ask why
they do that. So, once you understand why you are
trying to question, then you make the questions
better... (Ms. M).

Field experience or student teaching

Three teachers reported that their field experi-
ence or observation during their student teach-
ing helped them develop their questioning
skills. They spoke about the importance of
being with real teachers and students during
their field experience. This enabled them to
watch their mentor teachers’ use of questioning
techniques and also experience how students
responded to those questions. Indeed, this was
the first place they could practice and observe
and test their learning after they took all their
education courses that talk about different
teaching skills and classroom management
methods. So this place plays a paramount role
in developing good teaching skills in addition
to good questioning techniques. What's more,
teachers reported that they had one pre-

requisite in order to develop good questioning
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skills from student teaching which was to have
a good cooperating teacher who could explain

why and how to ask questions:

... the classroom experience, going out in the field,
being in the classroom with the actual teachers and
helping them out, seeing how they are doing it. You
pick up things and you get exposed to different
strategies in the classroom. So, I think, having the
exposure in the classrooms is very beneficial because
you be taught a lot with lecture at A&M or at any
college but real-life exposure out in the classrooms
with real kids, what kind of questions kids are ask-
ing and how they are responding the questions, 1
think, is very helpful (Ms. L).

. I think that most teachers, if they had gone
through traditional teaching education, do a lot of
observing teachers, field observations and experienc-
es. That is the beginning place, if you are fortunate
to have people who are good at it and can explain
why they do it... (Ms. M).

Workshops/trainings

Two teachers spoke of the importance of partic-
ipating in workshops and training in develop-
ing good questioning skills as Ms. L described,
“I would say in fact that [came] from different
trainings”. They explained that workshops or
trainings are the places where most teachers
either learn new teaching techniques and tools
or improve what they already know. In addi-
tion, they interact with other teachers coming
from/with different backgrounds, different
contents, and different years of teaching expe-
rience. However, they reported that workshops
on questioning techniques are very rare and
there are not many opportunities for teachers to
learn how’s and why’s of questioning tech-

nique.

A lots of training, different trainings, when you go
to different workshops, you meet different people,
hear different peoples’ speak, experience different
types of things, hands on or you may be the student
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yourself. All those types of things and so you end up
with hearing other peoples’ questions or you may see
video clips of other classes and see what works for
them... (Ms. L).

...This program [Middle School Mathematics
Project] was the only workshop (in fifteen
years) I have ever been had a specific goal of

teaching how to ask questions better (Ms. M).

Other methods to develop questioning tech-
niques

In addition to all the above ways to acquire
questioning techniques, four teachers talked
about other methods to develop these skills:
watching your own video, personality, from
your middle or high school teachers, types of
teachers, kids in your classroom, college class-

room, and real life exposure.

Oh, that is a good one. Acquiring the habit of ques-
tioning, well, one, it depends on what type of teacher

you are. If you are a very vocal teacher that is not

afraid of asking questions, or not to be afraid of your
students if they ask questions that you may not be
able to answer and to be able to know where to o
with that (Ms. L).

Oh yes, [personality is important] I have seen equal,
if not more effective, teachers and they might ask
differently. I do a lot of, you know, “what? Why?
Explain to me?’ The kind of questions does not differ
but the presentation of that and, the way they ask
may change (Ms. M).

... I was an undergraduate a long time ago and
things changed a lot now and I think it is much
better now. But when I was an undergraduate, [the
skill came through] the time in the classroom...
(Ms. L),

... So there are a lot of different things and some of
those could stem from the kids in your classroom
(Ms. L).

Table 4. Teachers’ Responses Regarding Their Acquisition of Questioning Habits or Skills

Teacher How do teachers acquire How did you acquire your  Did you acquire your
their questioning habits or questioning habits or questioning habits
skills? skills? through college in-

struction?
Ms. L Depends on types of teachers: For ex: ~ From different training, Yes and no
Local teachers tend to ask more ques-  field experience, being with
tions? real teachers, lectures at
Training, workshops, meetings with college, real-life exposure to
different people, watching other students
teachers, watching your videos, de-
pends on the students in the class-
room
Ms. S Watching other teachers Middle- and high-school No
teachers
Ms. M Watching good teachers, observing Teachers from student No
teachers, field observations, working teaching, discussing with
with teachers teachers, field experience,
personality, MSMP* work-
shop
Ms. D Personality, textbook Teachers from student Yes

teaching, watching supervi-
sor teacher

Table 4 summarizes the findings. All four
teachers agreed on several things. First, specific

questioning skills were not taught in college.

Second, watching or observing good teachers,
being in the field or from student-teacher inter-

actions and workshops were other common



methods to develop their questioning skills.
Personality, textbooks, and lectures from col-
leges were other infrequent methods teachers
used to develop their questioning skills. So
each teacher acquired her questioning tech-
niques in different situations and unsystematic

ways.
DISCUSSION

Teachers’ Awareness of Questioning Tech-

niques

This study showed that teachers mostly asked
what they meant to ask for both probing and
guiding questions. Teachers were aware of the
functions of the questions they used to teach
their lessons. In one instance, there was a dif-
ference, however, in the area of choosing pur-
poses of asking probing questions. For instance,
one teacher chose all three purposes even
though only 3 students out of 6 had the oppor-
tunity to interact with the teacher. Another
teacher did not choose the third purpose be-
cause she said there were some of her 20 stu-
dents in the crowded classroom were merely
sitting and watching. These differences may be
due to the teachers’ varying experience levels;
the first teacher had taught more than 10 years
while the other had taught for less than 5 years.
Further study with more teachers with differ-
ent years of teaching experiences would be
interesting to see how teachers of different

years of experience use questioning techniques.

This research revealed that why questions re-
quire more higher order thinking that how
questions. Moreover, the teacher stated that
starting with why question is not a good idea
because this tends to panic students and they
may not know how to proceed. In other words,
teachers should start with how questions and
lead into why questions if possible. But this

should be tested with more students from dif-
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ferent grade levels to see how they respond

why and how questions.

Another important finding was that Ms. L said
that articulation is the key to learning because if
students start articulating the material they
learn, they can understand what they are dis-
cussing. In other words, if a student doesn’t
speak out about the topic being discussed, it
may mean that that student did not under-
stand. So, discussion or articulation is a good

indication for students understanding.

The key finding for the guiding question was
that all four teachers said that they asked guid-
ing questions when they think either a student
was stuck or did not understand the question
and how to proceed with the problem. There-
fore, the implication of this finding would be
for teachers to pose more guiding questions
when their students have difficulties with the
material but teachers should not provide the
answers directly or call on another student
before they help the student who has difficulty.

Because the students used in this study did not
have microphone and we did not hear how
they responded to teacher questions, further
study would be to compare teacher questions
with students” answers to see if they were asso-
ciated with each other in order to conclude that

teachers asked what they meant to ask.

Developing Good Questioning Skills or Hab-
its

Questioning technique is a skill that can be
acquired and improved through educational
activities, as opposed to believing it as an in-
born quality (Acikgoz, 2004; Mucher, 2007).
Therefore, one of the goals of education, in
general, is to improve individuals' questioning
skills (Korkmaz & Yesil, 2010). Several meth-
ods emerged in the analysis of the interviews
about how teachers develop their questioning

skills. Watching and observing a (good) teacher

29



30 | SAU Egitim Bilimleri Enstittisti

was one of the common techniques that teach-
ers reported to learn how to ask questions. All
four teachers mentioned this as a way to ac-
quire good questioning strategy. This confirms
the findings of previous studies that suggest
seeing/listening to good examples are one of
the main ways to learn questioning (Korkmaz
& Yesil, 2010; Senemoglu, 1997). This could also
be the case because watching or observing
teachers does not expose the observer to any
type of pressure. In this way, observers can see
good models of teaching and later try to incor-
porate these strategies in their own teaching.
The possible disadvantage in this technique
could be that the level of students and the loca-
tion may differ significantly. For instance, in
small districts, it may be easier to ask any type
of questions, as one of the teachers noted, be-
cause teachers may have the advantage of
knowing all their students’ parents. Therefore,
they can ask many types of questions confi-

dently.

Another most common method to learn how to
question was going out in the field and being in
the classroom with other teachers and students.
Again, this has two parts: first, they observe
how and what the other teachers use as part of
their questioning skills and listen to the results
of the questions as students respond. Second,
they practice their questioning skills during
their student teaching in the field. This is sup-
ported by previous research saying that the fact
that question-asking skill can be learned better
by doing and experiencing (Drake & Brown
2003; Martin 2005; Senemoglu, 1997). Therefore,
students’ student teaching opportunities have
to be well planned in order to benefit most. For
instance, each student teacher can be assigned a
project or final report with a class presentation
regarding specific teaching skill they will ob-
serve, videotape, and do research about. So
they will remember and adopt those skills

when they start teaching in a real classroom.

The third most frequent method for developing
questioning skill was through attending work-
shops, however, they agreed it is not easy to
find a workshop on questioning. For instance,
Ms. M had more than 15 years of teaching ex-
perience but never had a chance to participate
in a workshop on questioning prior to her work
with the MSMP project. This finding implies
that more workshops or training should be
offered. Because teachers learn more when they
watch other teachers’ teachings, then each
individual schools or districts should assign
less teaching hours to teachers so they can have
flexibility to go their colleagues’ classrooms to

observe and grow.

Questioning is not taught in colleges or colleges
of education as part of teacher education pro-
grams. Three teachers said that they took no
courses or training sessions on questioning. So
it would be a good idea for colleges to work on
this to provide better teacher education pro-

grams for future teachers.

Videotaping and watching their own or other
good teachers’ teachings are very helpful and
an inspiring method to improve both beginning
and in-service teachers teaching. Teachers can
learn many different skills, including question-
ing, by watching videotapes of other teachers.
This allows teachers to watch the video clips
they want multiple times either alone or as a
group with or without taking notes without
having the fear of missing any interaction or
moment (Star, & Strickland, 2007).

The strength of this study was that in-depth
interviewing and reliable indicators of probing
and guiding questions allowed for new themes
to emerge in order to provide a more thorough
understanding of the factors that affect teach-
ers’ awareness of asking questions and acquisi-
tion of questioning skills. One of the limitations
of this study was that because the MSMP fo-

cused only on teachers and did not use micro-



phones to record students’ answers, it was not
possible to validate whether the teachers ac-
complished what they wanted to ask. Further
study with a greater emphasis on student re-
sponses should be done to important confirma-

tory evidence of the theories offered here.
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To what extent does student teaching affect
students’ questioning skills? What other ques-
tioning training methods can be effective?
These questions, and many others, could be
investigated and their answers could help im-

prove teaching and learning practices in math-

ematics and other subject classrooms.
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Genisletilmis Ozet

Ogretim stratejilerinin amaglarindan birisi 6grencilerin neler bilip bilmediklerini yanlamalarini sagla-
maya yardimci olmaktir (Marzano, Pickering, & Pollock, 2001). Dolayis: ile 6gretmenlerin gérevlerinden
birisi 6grencinin daha 6nce 6grendigi bilgileri harekete gecirmesi ve bu sayede 6grencinin yeni bilgiler
ogrenmesini kolaylastirmasidir. Gergekten de, National Council of Teachers of Mathematics (NCTM)
(2000), yaynladig1 6gretim raporunda, basarili ve verimli 6gretmenlerin, 6grencilerin sadece ne bildikle-
rini anlamay1p, onlarin neleri 6grenmeye ihtiyaglar: oldugunu ortaya cikaracak ve yeni seyler 6grenme-
lerini saglayacak gorevler vermesi gerektiginden bahsetmistir. NCTM (2000) ayrica dgretmenlerin bu
gorevi basarmasi icin iyi soru sorma tekniklerini gelistirmeleri gerektigini tavsiye etmistir. Kisacasi,
Ogretmen-6grenci iliksisini gelistirecek diizeyde kaliteli 6gretim yontemleri gelistirmek, 6gretmenlerin

NCTM'in iyi 6gretmen olma modeline uymas: anlaminda da énemlidir.
Soru Sorma Stratejisi

Smif ortaminda soru sorma tekniginin rolii goz ardi edilemez. Buna bagh olarak bu teknigin 6énemine
deginen bir¢ok arastirma yapilmustir (e.g., Ahtee, Juuti, Lavonen, & Suomela, 2011; Harrop & Swinson,
2003; Sahin & Kulm, 2008; Stevens, 1912). Bu arastirmalarin sonuglar: soru-cevap tekniginin sinif igeri-
sinde 6gretmen 6grenci arasinda en sik rastlanan iletisim turu oldugunu gostermekte (Bond, 2007; Ellis,
1990; Kavanaka & Stigler, 1999) ve son yapilan arastirmalar da bu durumu dogrulamaktadir (e.g., Ah-
tee, Juuti, Lavonen, & Suomela, 2011; Bond, 2007; Nassaji & Wells, 2000).

Soru sorma teknigi sinif icerisinde bircok amagla kullanilabilmektedir. Bunlar arasinda; 6grencide yeni
diisiinceler uyarmak, 6grencinin konuyu anlayip anlamadigini kontrol etmek ve anlagilmayan konular1
agiklamak (Center For Faculty Excellence, 2009; Yackel, Cobb, & Wood, 1998), sinif yonetimini saglamak
(Bond, 2007), yeni tartismalar baslatmak, konuyu gozden gegirmek ( Buggey, 1971), ve 6grenmeye yone-
lik 6lgme—degerlendirme yapmak sayilabilir ( Center for Educational Research and Innovation, 2008).
Bundan dolayidir ki 6gretmenin soru sorma teknigi simif seviyesi ve béliim farki olmadan yaygin ve

yogun bir bigimde kullanilmaktadir.

Bu calismada yukarida belirtilen amaclardan ikisine odaklanilmistir: (1) Arastirmaya yonlendiren (ne-
den, nigin, nasil gibi (2) Yol gosterici ( Bunu kastettin yle degil mi?). Arastirma gerektiren soru tipi iist
diizey diisiinme becerileri gerektiren soru tipinden olup; genelde izah etme, ispatlama ve agiklama
(Sahin & Kulm, 2008) icin kullanilir. Yol gosterici soru tipi ise genelde birden fazla gergekgi veya tist
diizey diistinme gerektiren sorularin ard arda kullanilmas ile 6grenciye soruyu anlayamadigi, ya da
¢6zmek i¢in kulland1g1 metodun dogrulugundan emin olmadig1 zaman kullanilir (Sahin & Kulm, 2008).
Bu iki soru tipinin kullanilmasi aslinda bunlarin smif igerisinde en ¢ok kullanilan soru tiplerinden olma-
sindan ve ¢alisma grubundaki 6gretmenlerin bu soru tiplerinde seminere tabii tutulmalarindandir (Sa-
hin & Kulm, 2008). Seminere katilan bu 6gretmenlerin bu soru tiplerini ne kadar smif icerisinde uygula-

yabildikleri aragtirmacinin cevaplamak istedigi sorulardan birisidir.
Yoéntem
Bu arastirmada nitel arastirma yontemlerinden durum ¢alismasi kullanilmigtir.

Katilimcilar Amerika Birlesik Devletleri, Teksas eyaletinde, ortaokul matematik projesinin yiirtitiildiigii
okullarda calisan 4 ortaokul 6gretmeninden olusmaktadir. Bu 6gretmenlerin secilmesinde ayni konuyu

anlatmalar1 dikkate alinmistir. Bu amaca dayal1 olarak segilebilecek tiim Ogretmenlerin kadin olmasi
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nedeniyle arastirmaya katilan tiim katilimecilar kadindir. Verilerin toplanmasinda ise gozlem ve goriis-

me yontemleri kullanilmigtir.
Bulgular ve Tartisma

Aragtirma bulgularinda arastirma gerektiren soru teknigi ile ilgili bulgular incelendiginde 4 farkli tema-
nin ortaya ¢iktigi goriilmiistiir. Bunlar: 6grencinin anlatilan konuyu anlama diizeyinin bu sorularla
kontrol edilmesi, nigin ve neden sorularinin farkli amaglar icin kullanilmasi, smiftaki 6grenci sayisinin bu

soru tipini kullanmada etkisi, ve 6grencilerin birbirlerinden 6grenmelerine katkisi.

Yol Gosterici Soru Teknigi ile ilgili bulgular dort 6gretmenin de bu soru tipini benzer amaglar igin kul-
landigini ortaya koydu. Ogretmenlerin, 6grenciler takildiklarinda ya da soruyu anlamadiklarinda ya da
sorunun ¢dziimiine nasil devam edeceklerini bilmedikleri durumlarda bu soru tipini kullandiklar1 orta-

ya ¢ikt1. Bir diger bulgu ise 6gretmenlerin soru sorma teknigini nasil kazandiklariyla ilgilidir.

Ogretmenlere, kendi soru sorma yontemlerini nasil gelistirdikleri soruldu. Bulgular 6gretmenlerin 4
farkli yontemle soru sorma aliskanligini kazandiklarin ortaya ¢ikardi. Bunlar; diger 6gretmen arkadas-
larini izleyerek staj yaptiklar1 donemde, soru sormanin 6nemini ve nasil yapilacagini anlatan seminerle-
re katilarak ve diger yontemler (kendi derslerinin videolarini izleyerek, &grencilik yillarinda kendi 6g-
retmenlerinin soru sorma tekniklerini taklit ederek). Ayrica ¢alisma gosterdi ki 6gretmenler tiniversite
egitimleri boyunca soru sorma yontemini dgreten yeterli sayida ve nitelikte ders alma imkanina sahip

olmamuiglardr.
Sonug

Bu calismada dgretmenlere sorduklari sorular1 ne kadar bilingli sorduklari, sorduklar1 sorularin rollerini
bilip bilmediklerini ve kendi soru sorma yontemlerini ne sekilde gelistirdikleri sorulmustur. 4 6gretme-
nin de sorduklar: sorular: bilingli sorduklarini ortaya ¢tkmistir. Bu ¢alismada ayrica 6gretmenlerin tec-
riibeleri ile goriisme sorularina verdikleri cevaplar arasinda bir iligski oldugu gézlemlenmistir. Tecriibeli
bir 6gretmen sinif icinde iki 6grenciye soru sorarak yapmasi gerekenleri hakkiyla yaptigin ifade eder-
ken yeni baslayan bir 6gretmen 5-6 dgrenciye soru sormanin yeterli olmadigmi ifade etmektedir. Bu
sonug: birinci 6gretmenin bir iki 6grenci ile sinifin tiimiiniin resmini ¢ekebildigi ya da bikkinliktan daha
fazla soru sormadig1 ikinci 6gretmenin ise yeni olmasindan dolay1 daha idealist oldugu seklinde yorum-
lanabilir. Diger 6nemli bulgu ise nigin ve nasil sorular1 arasindaki farkin ortaya ¢ikmasidir. Ogretmenler
nigin tiirti sorularin daha fazla tist diizey diistinme becerileri ve bilgi gerektiren sorular oldugunu, neden
tiiri sorularin ise daha az bilgi ve daha az iist diizey diisiince becerileri gerektirdigini ifade ettiler. Do-

lay1si ile 6grenciye neden tiirii sorularin daha 6nce sorulmasi gerektigi sonucu ortaya gikmustir.
Oneriler

Bu ¢alismanin 6nemli bir eksigi sadece 6gretmenlerde mikrofon olmasi bu nedenle 6grencilerin verdik-
leri cevaplarin duyulamamasidir. Bu nedenle ileride planlanan arastirmalarda, 6grencilerin sorulara
verdikleri yanutlar da arastirma kapsamina dahil edilmelidir. Bu sayede &gretmen sorularmin amacina

ulasip ulasmadig goriilebilir/anlagilabilir.

Arastirma sonuglar1 gostermistir ki soru sorma ¢ok dnemli bir teknik olmasina ragmen, bu teknigin
Ogretmenler tarafindan kazanilmasma yonelik yeterli olanak sunulmamaktadir. Ogrehnenlerin soru

sorma becerilerini gelistirmek icin: (1) Ogretmen adaylarmnin staj yaptig1 donemlerdeki tecriibeleri daha
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planl kazanmalar1 saglanabilir. Ornegin, gretmen adaylar staja baglamadan énce birkag hususta bi-
linglendirilip o konularda staji boyunca gozlem ve tecriibe kazanmalari istenebilir. Ayrica derslerine
girecekleri 6gretmenlerin soru sorma yontemini nasil, ne zaman ve ne ¢esit sorular1 hangi durumlarda
hangi 6grenciler icin kullandigina dair bir rapor hazirlanmasi istenebilir. Bu 6grencinin staj dénemini
¢ok daha verimli gecirmesini saglayabilir. (2) Yaninda calisacagi 6gretmenin iznini alarak o 6gretmenin
birkag dersini videoya alip sinifta ya da bir grup meslektasi ile beraber o 6gretmenin bir ya da bir kag
saatlik 6gretim tarzini egitim yontemleri acisindan analiz edip iyi bulduklar1 yonlerini i¢sellestirebilirler.
(3) Ogretmen adaylarinin segtikleri egitim ve 6gretim metotlari (mesela, 6gretmenin soru sorma teknigi
ya da grupla 6gretme yontemi) hakkinda bir edebiyat taramas: yapmalari ve bu ¢alismadan ¢ikardiklar:
bulgular1 rapor etmeleri istenebilir. Bu ve benzer yéntemler 6gretmen adaylarimizin gergek sinifa girip

Ogretmeye baglamadan 6nce iyi bir hazirlik dénemi gecirmelerine katki saglayacaktir.



