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Modifying Teacher-Questioning,

Abstract

,

Investigations of teacher-student interaction have indicated that teachers

pause only brIeflyafter posing questions to students. Teachers typically

wait less than one second for a student response. This project,investigated
:

. the effects of increasing teachers' wait times on generAiiquestioning skills'

in science teaching. in previ'Ous research, the influence of wait time train-

ing has been confounded-with instruction in general questioning skills, mak-

ing it difficult to test the hypothesis that increasing the wait time will

by itself improve clasgi-ooCA4scussions. In this pAject, these varJable's

were separated tWrough 'the use of four treatment groups, each consisting of

10 science teachers... One group received 17tructionjn wait time using'a

newly developed electronJc feedback device that monitors the duration of

air teacher and student pauses; a second grog received instructiop in general

questioning skj Is; a third group received both .types of 1r ruction; a

comparison group recelvett no instruction of either type,. 'Audio tape record-,
0 Ns,

Ings of classroom interaction were analyzed in terms of teacher questioning
.

behavior-Oncluding wait time as well as other variableS).and student .

responses. bse,of written materials on questioning produced only a slig4IP

incr.-ease in the teacher's wait times. ,The use of the feedback devices

-"taused the teachers to increase their wait times significantly. lnterac-
,

tion effects were also significant, favoring those who bad access to the

devices without the additional complication of reading the'written materials.

m:r
Treatment effects were maximized` -at the fifth week of the project, then

ditnin1shedas the endofthe school year approached. The greatest-change

in behbvior that was noted in the.analysis was the increase in the amount

of total classroom discussion time with actNe student, participation.
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Modifying Teacher Questioning Behavior

in Classrbom Interaction

Investigations- pioneered by Rowe (1974a, I974b, 1978) identified two

pauses in the dialog between elementary school teachers and their students

that appear to be critical variablps the determination of the cognitive

level and the affective cJimate of classrooms. The first pause occurs

after teachers ask questions (and before students respond). The second

occurs after students pause momentarily in their replies without teachers

'ascerta4ning that the students have completed their replies. Rowe has

tabeled the-pouses wait time I and 'wait time 2 respectively. She found

1

ti

the first to be 6bout'0.9 seconds long, the second to be about one second.

She also found that significant leproveTent in the Intellectual and inter:-
6

personal climate of the science classrooms could be producedby training
,

(""-- %
; k

tekhers-to ilcrease the, length of these pauses to three,seconds 15r longer..

Others (ehewprecha, 1977; DeTure, 1479; Hassler &
. . s

Tobin, 1979; WintertOn, 1970-have extended these

Fagan,'I980; Marsh,, 1978;

findings to high schools.,

and college classes inmany subjecatter disciplines.

a

. Effbrts to train teachers to increase their pauses fttllowin2 questions
, 4

have been only partially successful.- Difficulties in training teachers to
. n

use wait tiTne of three seconds-prompted the development of an electrionic'

deVice that provides immediate feedback concerning he duration of wait

time pauses (Swift & Hawkins, 1979). This_monitor permitted feedback to

be given to teachers and sIrents free of other information regarding ,

4
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teaching skills. In previous?Nearch, the influence ofwa)t time training

has been confounded with instruction in general questioning skills, making

it difficult to test the hypothesis that increasing wait t e by itself,

would improve questioning skills. This study allowed the exams ation of
1 e/

these variable's in i.solation and together.*

The main effects exaMinedin the stUdy. were: I.the.use of printed,

materials (discussion guides on effective questioning strategies) apd

_2: the use of the wait time feedback devices. A factorial 'design was

r. utilized, as illustrated in Figure I, thu, permitting the examination of

intera tion effects.

A

Insert Figure , about here

\ ,

Method

. Independent Variables

/
I. Training." Use of printed mater a s,on questioning techniques in,

T1:1

c)asrooedistNiOn. 4 \
\

I

2. Feedback. Use of the wait tinge deOces to provide immediate feed-

back.on pausesollowing questions and responses.

In the training conditions-teachers were provided-with a series-of

eight instvctional.booklets called Discussion Guides. Each,. guidedescribed

a principle of effective questioning, such as the importance of'pausing

following ques ('ions or the significance of asking, questions at Kgher cogni-

tive levels. The booklets also provided examples of the principles and gave

suggeskions for their use in class.

. ,

In the feedback-conditions teachers used the electronic apparatus

during their cuss discussions, which gave them an immediate monitoring of

°

5
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.. A .

theirwait times: ThrOugh- e operation of a voice activated relby system,

the teacher was provided witYS a green light signal when the appropriate

criterion of a three second pause was met. A red light indicatqr on the

clsroom apparatus skpwed that someone was talking or that the three second

Rause criterion had yet beeh met.'

yeDescriptlon of the Four Groups

The:participants assigned'to group I served as a comparison group with

class-discussions being taped fix-. analytis. The teachers assigned to expert-

mental group. II were provided with instruction in effective questioning,

techniques: 'ReCording devices were installed in their classes .for monitor-

ing discusSipns, but wait time'feedback devices were not used:- Experimental

group.W,consisteaof teachers whose classrooms had wa me fee'dback

A monitoring devices provided fore their use.. These'teactiecs were not given"
4

InstructionalfprOtocols on effective questioning techni4i-Jes, but were

'instructed only in the u4e and purpose of the feedback clyices. Group IV

Dwa.6 given waittime'feedbadk monitors and each teacher-received printed,

instructional protocols describing effective questioning techniques.,

Hypotheses

.
, , ,

fist -was hypothesized that the experimentargrou0 of teachers wopld
,

exbibit: (Al a more conversational tone,in their'c lassrooms-as sliOwn by

I) longer wait time durations, 2) decreased questiohing rates, 3) greater
o

lengthof'responset, 4) more frequent quettions from students, and 5),Iess

Ibtdacher domination; (B) imprb d affective climate as shown by 1) fewer

-
.failKes to respond, 2) decreased num6eFt of disciplinary acts, 3) fewer

inflected,resppnses, 4)fewer interruptions of each other, and 5)fewer

p

derogatory comments; and (C)-improved cognitive levels as shown by,l)
.

'
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greater uses of high level quei.tions by teachers, 2) fevier memory level
f

questiohs, and 3) more student responses that contain statements of evid-

ence or suggested experiments.

Dependent Variables

.Va fables reflecting teachei- behavior which were.anelyzed in this study
.

Include I) frequency of questions, 2) classification of.questions, and 3)

frequency of disciplinary remarks. Measures of student behavior include

I) length of responses, 2) frequency of student generated questions, 3)

failure to respond, and 4) inflected responses. ThoSe reflecting, both

teacher and student behavior imcIlide I) length of wait time, 2) frequency

of interruptions, and 3) the classrOoM interaction pattern.
- .

Subjects

t.

A sample of 40Nmiddle.schdbl science teachers 'was drawn from among

experienced faduity members in5 suburban school districts: The sample of

.schools w6s obtained by subsampling the middle schOOls in a central'New York'

state county. The teachers in thestudy were assigned to four groups.of ten

teachers with each group consisting ()Vane to seven teachers from three or

more schools as illUstrated in Figure I. -Th ample of teachers wasldravn

randomly from middle school teachers within sch ols. The schools,were

6
, %._ randomly assigned to the four treatment condrtion Clusters were necessary

to minimize the transfer o ideas br apparatus 4om one erimental group

, to another. One class from the total number of sections of science instriJc-

tion offered by each teacher participant vas utilized in thins project.

,)
Proceduee

, .,

PP .*e '&

I,
%

. .- As ad1tion of volunteering to participate in the study, each

teacher was asked to condUtt one discug%ion period per week which was

') _" .,,,
, ..

. .--
.-,

.
I ' 4 i '

.
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-tape recorded. After an initial period of three weeks to accustom the

teachers and students to preparing tape recordings and for the gathering

of base-liae data, the experimental variables were introduced. Those using

feedbdck devices were instructed in .proper usage of the instruments. Those

receiving the printed instructional materials received one Discusslon*Guide
, .

each week for eight weeks. The comparison teachers received,encouragement

' through placebos on three occasions. Tape recordings continued to be\
...

'co4lected 'for an additional four weeks i-o evaluate the stabLiity o)-1-he

.

treatment. a

An.impartial observer coded thetape recordings so that the name of the

teacher; treatment number, and date'61 the tape were not revealed to the

analysts team. ,Aiterl-ranscriptions of the tape`recordings, data gathered

froM teacher participants was ttecordeoNon logging sheets. Wait times were

measured using special. computer driven equipnient designed to monitor pauses-.

in human speech (Gooding, S. T.,
,

Prei-data, intermediate-data, and

participants.

Gooding, C. T., & Swift, J. N., 1982).

post -data was tabulated for all AO- /(

Results

Analys of var nce reveaied that ttiere was significant interadtion

be'tweenfie guide and theTfeed6ack'treatmen-F groups, with resRect to waft

tr,

time. Table 1 shows the stirmarY of the ANOVA for kit time I and 2.

j"'"
*Printed materials produced only a slight increase-1p the teacher's wait

times. The use of the feedback'devices caused the teachers o-increase
.

' their wait times signifJcantly. -iriergction effects were also significant,

_favoring those 106 had access to the devices without the additionai.compli-:'

cation of, reading the *written materials. -"

.taiNtat 8
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Insert Table I about here

A canonical, discriminant function analols was also performed which

denoted ffat treatment effects were maximized by the timeof the 'fifth week

of the'project. Subsequently, the differences among the treatment §roupsoe

were drMinished'as the semester evolved toward termination of the school

. year.

The graph in Figure 2 indicates that the four groups, while similar

to begin with, soon developed distinctly different pause patterns in class-
: -

room interactions. This is il.iustratfVe of the power of the wait time
441,

feedback procedure in changiqg behavior of teachers.

I nsert Figure 2 abouV- here

Discussion

Wait time feedback produced a pattern of pausing that facilitated

'interaction. Thp greafest changp in'behavior that was noted in the analysis

was the increase in the amount of time that 'Fhe'students were'abledto

lstively participate. .-Incontrast to the positive effects of the wait time

,feedback'syStem, the printed guidds were ineffective inchanging behavior.

. : Although the treatment resulted, in clearly discrimindbe patterns of

-' \\\.beha,Wor among the groups, many of the teachers were unable to sustain

(2
',-rheir,NearlY gains. W0 times were-maintained after the fifth 'week by fewer.

.
,

.

thin half of those who were successful in reaching the three second pause
,

crrter4on. In addition, he fact that many of-the teachers Were unable to

rea ch t criterion at any point in the study when given imfoi-mation about

No'

questioning] feedback regdrding their pausing, or'both certainly reirtfordes

4
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Fowe's earlier obse rvation that pausing is very difficult to achieve with

regularity in the classroom.

Follow-up studies which utilize an impriiiiiggedback system featuring

more extensive orientation to pausing principles-will pro''ide ,additiOnal

information regarding the effectiveness of these procedures as a too6n

faculty ofessional development. ,It' is clear to the authors of-tizpivaper

that such development is needed in order to improve the quality of classroom

discussion.

(

10
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Table I

Analysis of Variance Results for Mean Wait Times in Seconds

Comparison
Group

Experimental

Groups

Group 1 4L GrouAl Group ril OGroup IV!
Mean Mean Mean c-Mean F P

',

Waif Time I 1.26
4

1.34 2.25 1.66 Between Guides 2.324 .129
4 4 Between' Feedback 15.672 .00010

.fts' interaction 4.063 .045
.

- Malt Time II .55 .67 1.15 .88 Between Guides .594 .442 .

4 Between Feedback 16.234 .00008 1,7t,-

Interaction\ 3.725 .055
co.

4,. IP a)
a) -

I =
$

...

a)

is...1. O., C. o a)
cr)
-1-L,

I, ' 0=
.

eil

14 15

o
co
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Table 2

Analysis of Variance. Results for the Discriminant FunCtion cores

BiVar)able I (Guides)
Variable 2 (Feedback.sDevijce)
Variable -.I- -(Time)

Source of Variation
Sum of
Squares df

Mean

.Square F

Main Effects
109.084 8 13.636 13.5664flariab'ke 1 4 2.287 1 2.287 2.275

"Variable 66.538 I 66.538 66.197
.Variable 3, . 40.834 6 6.806 6.771

Two Way Interactions 56.779 13 4.368 4.345
Variable I Variable 2 1.288 I '1.288 1..282
Variable I Variable 3 12.544 6 2.091 2.080
Variable 2 Variable 3 43.179 6. 7.197 7.160

Three Way Interactions 15.519 6 2.587 2.573
Variable I Variable 2 Variable 3 15.519 6. 2.587 2.573

',
Explained 181.382 27 6.718 6.683

.Residual 242.242' -241 1.005

Total (271 Cases) 423.624 268 1.581

17
t.

.

SignIfIcan6e
of F .

o.Oosk
0.133
0.000
0.000

0:000
0.259

0.056
0.000

0.020
0.020

0.000
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Tap.le 3

Discriminant Function Analysis Cell Means

Week Groups

I II Ill IV

2 -0.63 -0.41 -0.39 - -0.67

4 -0.38 -0.53 1457 1.18

-1.21 -1.13 2.27. 0.17

8 4-0.34 1.08 1.19

1,1 -0.77 -0.16 0.15 0.05

13

ti

-0.17 -0.48 , 0.45 0.33

15 -0.52 -0.60 -0.73 ' 0.07

X
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Training ,

Absent Present

Absent. 10

ir

.. .

eachers 4:Teachers

.(Grou I) . (Grou It)

Present 10 10 .

freaChert Teachers

(Group III) (Group IV)
.--.

10

Fig. I Research design
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4 1

1 . 2 5 6 7 9 10 11 12 13 .14 15

WEEK NUMBER (SECOND SEMESTER)

KEY: s=" Group I (comparison group)

= Group II (printed guides only

-7 . F Group III (wait time feedback only)

I

Group. IV (both guide's and feedback)

Fig. 2. canonical,discriminant functions evaluated

grogp means as a function of time in the shady.
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