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Abstract
R Vo 2 . .
lnvesf!gaflons of teacher-student Interactlion have Indlcated that teachers

I N .
-

A . » 9
walt less than one second for a student response. This project Investigated

" \

the effects of Increasing teachers' walt times on gene}a questloning skills

In sclence teaching. Jn previous research, the Influence of wait time tralr-
Ing has been confounded-with Insfruc?Ton ln general questlioning skills, mak-
- Ing 1T difflcult to Tesf the hypofhesls Thaf Increasfng the walt Tlme wlll

by Itself Improve classroom&discusslons In thls prdject, these varjables

were separafed Th?ough‘fhe use of four TreaTmenT groups, each conslisting of

10 sclence teachers... One group recelved In Trucfion in walt tIme using'a

» . : N
newly developed electronic feedback device, that monitors The duration of

" teacher and student pauses; a second grods)recelved jnsfrucfion in genera[

<

_questionlng skl ¥ls; a third group recelved both .types of lqyﬂrucflon; a

v

comparlson group recelveg no lnsfrucflon of either Typei\ ‘Audio tape record-

,‘\4 v
Ings of classroom Interaction were analyzed In terms of teacher quesflonlng
[ » - , -t -
behav lor~ (lncJudlng walt time as weII as other varlables) and student
)

responses. Use of written maferlals on quesfionlng produced only a sligﬁf
¢

- -

. . N
pause onIY briefly after posing questlions to students. Teachers typically .

Increase in the Teacher s walt tlmes, The use of the feedback devlices .
“taused the teachers to ipérease thelr walt times sligniflcantly. Interac-
N DI < , \\

tion effects were also slgnlficanf, favoring those who had access to the

_devlces without the additlional complication of reading the ‘written materials.

-

?reafmenf effecfs were maximlzed'.at the flffh week of the prOJed¥ then
dld&nlshed as the end ef‘fhe school year approached ; "The greafesf*change

in behavloﬁ that was nofed In the analysls was The‘}ncrease In the amount

of total classroon dlseuss}on time with actfve student, pa}flelpaflon.
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.. . ’ . ~ Modlfylng Teacher Qhesfloqlng .
‘ , ModIfying Teacher Questloning Behavior
In Classrbom Interaction A

- - N )

N

Invesflgaflons(plonqereq by Rowe (1974a, 1974b, 1978) ldentifled two
pauses In the dlalbg between elementary school teachers and thelr students
that appear to be critical varlables in the determination of the cognltive

level and the affective climate of classrooms. The first pause occurs _' '

.

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

) . .
occurs after sfudents pause momentarily in thelr replles without teachers Y

. . \ ® -
bscerfa{qlng that the students have completed thelr replles. Rowe has

.

tabeled the-pauses walt time | and wait time 2 respectively. She found

~

. . The first to be about’ 0.9 seconds long, thensecond to be about one second.

.

She also found Thaf slgnlflcanf lmprovemenf In the Intellectual*and Inter-

[N IA .
personal cITmaTe of +hd sclence classrooms ‘could be produced ‘by Tralnlng . .
N . » : e
teachers to IMcrease The Iengfh of these pauses to three. seconds or Ionger..

Others (Chewprecha, I977 DeTure, I979, Hass ler & Fagan,-1980; Marsh, 1978;

’

Tobln, I979 Wlnferfon, 1976) have exterded thes® flndlngs to high schooh i~
~and college cl?sses In-many subject -matter disciplines. ' . ‘
i L Aj. e yA%aObigcilves .0 . ’ ‘o —
' Efforts to frqﬁigeachers +o‘}ncrease thelr pauses fdllowlng quésflons.
have been'only bar{lal!y successful « D[fflculfles in Tralnlng Teachers to- . .
: ., use walf Tlme of %hree seconds prompfed the developmenf of an elecfnonlc :‘g‘: -
device that provides Immediate feedback concernln;\fhe duration of walt _ i _'Q s
time pausés (Swift & Hawklins, 1979), Thls,monlfo}'permlffed feedback to, \," ., .

. * . [} '
- be glven to teachers and s?udenfs free of other Information regarding

L
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Teachlng skllls. In prevloqs’“éegarch the lnfluence of walt time Tralnlng

<

* has been confounded with Instructlion |n general quesflonlng skills maklng
It difficult to Tesf the hypothesls that Increasing walf T e by Itself

wou | d lmprove questioning skills. This study allowed the examifation of

I ' /
these variables In isolation and together, oo -

The maLn effeefs examined ‘In the sfddy were: |, the.use of prlnded,
maferlals (dIscusslion guldes on effective quesflontng ‘strategles) qu

¢ 2. the use of fthe yait timé feedback devrces. A factorial ‘design was

y ) - .

~ ufllized as ijlusfrafed In Flgure |, thus permitting the examination of
C .

-
’

- Inferaﬁfion effecfs.

« ‘s

e

+ ‘ - N
Insert Flgure 'l about here

—

\
Method

.

z

. Independent Variables

\

NN Tralning.” Use of printed naferle\F,on questioning technlques In.

\

c]aséroonfdiséﬁkgien. ‘o \
2. Feedback. Use of the wait tire deylces to provide immediate feqd-

back ‘on pauses—PeIIowing’quesflons and responses. ‘- -
In the Tralnind condltions teachers were provided-wifh a seriestof - .-
- ~

‘ elght insfrgcflonal booklefs called Dlscussion Guides. Each.guide: described

s

a prlnciple of effecflve quesfionlng, such as the lmporfance of’ pausing

St - followlng ques(lens or the signlflicance of askﬁng quesflons aT ﬁ{kher cognli-
tive l;vels.‘ The booklets also Eagvlded examples of the prlnclples and gave

sugged%ipns for their use In class.

N

.In the feedback -conditions teachers used the eIecTronlc apparafus

~ —

during Thelr class dlscusslons, which .gave Them an lmmedlate moniforlng of

2,

« 7 ‘v
/l ° .
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> Q . % . - :
thelr-walt flmes‘ Through~t§§ operaflon of a volce acflvafed relay sysTem,

the Teacher was provided with a green light signal wﬁen the approprlafe
A ~
crlferlon of a three second pause was met. A red Ilghf Indicatqr on The

classroom apparatus showed that somecne was talking or that the three second

v

pause crlterion had)ﬁof yet beeh met.® J -

w Description of the Four Groups

‘ The.'participants assigeed‘to group | served as a comparlison group with

class .dlscussions belng Taped for analysis. The Téachers'asslgned 16 experi=-

mental group || were provided with lnsfrucflon in effecflve quesflonlng
/
Technlques' Recbrdlng devices were lnsTaIIed In thelr classes for monlfor-

ing discusslpns, uT waIT Tlme feedback devices were not used+— Experlmenfal X

group L, consnsfed of teachers whose classrooms had wa, 1me feeﬁback

,

monlforlng devices provlded for Thelr use. . These' teachers WQré not glven |

’ . « 1

insfruoflonal'profocols on effective quesfioning technlques, béf were

> . Y 4 .
3ns+$uc#ed onIy In +he usde and purpose of the feedback devices. Group IV

’
.\ .

TWAS glven walf Tlme feedbaok monifors and each teacher recelved printed

®

insfrucflonal proTocoIs descrlblng effective ques+loninq Technlques.

BD
- <
] , ~ .

Hygofheses co > ) . . .o - .

8

Qﬁ ‘was hypofhesIZed Thaf The experlmenfal groups of Teachers would

° i

exhlbit: (A) a more conversafional tone. in Thelr cIass:oomS’as shown by °

-

1) longer walt time durations, 2) decreased questioning rates, 3) greafer

., . ~ » ’

!epg¥h~of°respohses, 4) more frequent questions from students, and 5) less

*

* téacher domlpation; (B) improved eﬁfecflvepclfmafe as shown by ) fewer

L4 \

nfailuqes to respord, 2) decreased numbefs of discfbana;yeaofs, 3) fewer

+ [

) Tnflegted'resppnses, 4)ofeﬁerllnferrupflons of each other, and'S)'fewer

¢

dérogatory comments; and (C)- Improved cognitive“levels as shown by i)

-
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.

\ - . ~ .
greater uses of high level questions by teachers, 2) fever, memory Ievel
) . i . . . / . )
questlions, and 3) more student responses that contain statements of evld-

ence or suggeefed experiments. B . {

-

Deoendehf Varlables

«Vazlables reflecting Teacher‘behavlor which were .analyzed in this sfudy

- include 1) frequency of quesflons 2) classiflcaffon of. questions, and 3)

< ’

frequency of dlsclpllnary remarks. Measures of sTudenT behavior Include

AN length of responses, 2) ﬁrequency of student generafed ouesflons, 3)
o~ ¢
' fallure To respond, and 4) Pnflecfed responses. Those reercTIng,bofh ¢

_teacher and student behavlor Imclude 1) length of wait time, 2) frequency

of Interruptions, and 3) the classrdom Interaction pattern. . |, '

' . I T e ‘ 3

Subjects ’ ) . SN
. I * . .

A sample of 40 mlddle schdb1 sclence Teachers ‘was drawn from among

experlenced facut+y members In 5 suburban school dlsfrlcfs. The eample of

zschoola.was obfalned by subsampllng the middlé schools In a central’ New York'

y

LS

siafe counTy. The teachers in Thelsfudy were asslgned to four groups. of Ten -

\ teachers with each group consnsflng of ‘one to seven teachers ffom Three or

more schools as iIIusTrafed in Flgure . Th gample of feachers wasodrawn

il >

* 'randomly from middle school Teachehs WIThIn sch o1s. The schools’were

- . .
~ N randomly a55|gned to the four treatment condltlon . Clusters were necessary

 fo minimize the Transfer of ldeas or appérafus from on Eagérimenfbl group
. .

. fo another. One class from the total number of sections of sclence Instriuc-

tlon offered By each Teacher parflclpanf wvas utlllzed In thls proJecT

I/ ~
) - Procedure ' ff : '
L . . . :
* o . " As ;\x¥m1+lon of vorunfeerlng to parflclpafe in the study, each b

%
Teacher was asked To conducf one dlscuésuon perlod per week which was

.
.
v . e 3. ' B . ) ‘
. - - . . [
wf e ce \ = » * ” . =~ L) - v
. [P . N .
<

v -." ”~
. 5 "
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{ 6 !
‘tape recorded. After an initial perlod of three weeks to accustom The. )
teachers and sfudehfs to preparing tape recordings and for the gathering
/ of base-line data, The‘egperlmenfal variables were lnfroduced Those using |
feedback devices were Instructed in proper usage of the 1ns+rumenfs Those

L]

recelvlng the printed lnsfrucflonal materials reCelved one Dlscussfon Gulde

. each week for eight weeks., The comparlson Teachers received\encouragemenf

¢ »

' Through pfbcebos on Three occaslons Tape recordlnge conflnued to be:

\

'coJIecTed for an addlflonal four weeks +o evaluafe the sfabllify of the '

€ I3
. yo
treatmént, ) ¢ "\ {

An 1mpartial observer coded the-tape recordings sd that the name of the

¢

teacher, treatment number, and date' &f the tape were not revealed to the
At A ) .

anajysis team. ,After Franscriptions of the tape recordings, data gathered )
' , .

fron teacher parflcipanfs was Fecorded5on lodging sheets. Walt times were

' measuned ﬁslng speclal computer drlven equlpﬁen+ deslgnedvfo monjtor pBuses-
. In’ human speech (Gooding, 5. T., Goodlng,tC T., & Swift, J. N., 1982). i
- Pre-dafa, lnfermedlafe-dafa, and posf—dafa was tabulated for all 40 // o v
) pahflclpanfs. ‘ ' N . . .
,. ' , Results - ‘
Analy ef variince revealed that there was ejéélflcanf lnferaeY?bn & .
. between #he guide and thé. feedback treatmept aFoues, wifh resggcTA}e walt - o

*

tlme. Table | shows the Stfmmal'y of the ANOVA for WaH time | and 2, -
] ~ T et AT -
éPrinTed materials produced only a siight !ncrease lg the teacher's walf

flmes. The use of The feedback devlces caused the teachers to- lncrease

(-4 - s

ofv ! Thelr walt Tlmes slgnlflcanfly. lnferécf!on effecfs were also slgn%?lcanf

favorlng those who had access to The devlces wlfhouf the addlflomal compll-’ s

: » catlon of reading the written materials. -~~~ ¢ = .- . ' -
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. Inserf_TaBIe | about here

v

A canonlcal dlscrlmlnanf funcflon analysis was also performed which
denofed that Treafmenf effects were maximlzed by the Tlmé/of the ¥1fth week
‘of The-proJecf. Subsequenfly, The differences among The treatment 'groups'E

' were dMinlished ‘as the semester evolved toward termination of the school

. year, . , . s

The graph In Flgure 2 lndﬁcafes Thaf the four groups, while simllar
to begin wlfh, soon developed dlsflncfly d{fferenf pause patterns In class-

* room Inferacflons. This_ Is lllusfraflve of the power of the wal+;;hne

feedback procedure In changlqg behav]or of Teachers

N '

Insert Figure 2 about' here

QLSM .

3

Walf time feedback produced a pattern of pauslng Thaf faclllfafed

r

'fnferacflon The greafesf change In behavlor Thaf was noted In the anaIysIs

(g

was The Increase In the amount of time Thaf fhe sTudenTs were*able-to
%ﬁflvely parflclpafe.,-ln c0n+ras+ to The'posltlve effecfs of the walt time

.feedback sysfem, The printed guldés were lnef¥ec+lve In changlng behavior.

‘, § ¢ '

. Alfhough the Treafmenf resulfed In clearly dlscrlmlnable pafterns of

£ »
7

\\ behavior among +the groups, many of the Teachers wére unable to sustailn

[ -~

Than half of Those who were successful In reachlng The three second pause
criterion. In addlflonq‘;he fact that many of -the teackers Were unable to

reach Tgﬁpcrljerlon at any polint In the study when glven Imformation about

fheln\early galns. Wa Tlmes were'malnfalned affer the flfth week by fewer

A

questioning; feedback regarding thelr pausing, or'both oerfatnly relnfordes

- . A ' M ".‘.
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. : \3 ‘
FEowe’s earller obse vaflo}m that pausing Is very dlff‘lcqlf to achleve wlfhk
regu.l'arlfy in the classroom. ’ L

~

Fo‘l Iow-up studles which u.ﬂllz'e an lmpWedback system featuring P
more exfensl;/e‘ orlentatlion to pausing prlnclples.w.lll‘ pro:?lde addltional

Informat§on régai‘dlng the effectivepess of T‘hese procedures as a Tool_\ln -
faculfy ofesslonal development, ‘I\T” Is clear to the a;ﬁhors of“ﬂxls"pape'r _

that such development Is needed In order to Improve the qual H’y of classroom

dlscusslion.

{g >

. . .
’ ~
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Analysls of Variance Results for Mean Walt Times in Seconds
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» Table | . R

3 e
Comparison Experimental ' oo . ,
) Groyp N - Groups - 2
r . e
Group | Group { Group 11 PGroup 1V.* : '
Mean Mean Mean ~Mean F - P
Wait Time | 1.26 .34 2.25 .66 Betweep Guldes 2.324 129
) . 8. Between Feedback 15.672 .00010
t . *  Interaction 4,063 .045 ’
- Walt Time 11 .55 .67 .15 .88 Between Guides . 594 442
o e Between Feedback 16.234 .00008
N Interactiony 3,725 ,055 -
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..Table'2 - , .

- - [ 3
Rnalysis of Variance Results for the Discriminant Funb?ion}écores

L4

! . 5

" By Varlable | (Guldes) %

Variable 2 (Feedback.Devj}ce) o —
Variable 3 (Time) '

°

’
L4

} N u ' ° ! ¢
5 . Y R ‘ =
. ' y Sum of * Mean Significance
Source of Variation Squares df . :Square F of F -
¢ \y ! R . L
" Main Effects 105.084 8 13.636 13,566 0.008
. Variable | oo + 2,287 | 2,287 2.275 0.133
"Variable 2 . . < 66#538 I 66.538 66.197 0.000
Variable 3 . — 40,834 6 6.806 © * 6.,7H 0.000
Two Way Interactions 56,779 13 4.368 4,345 0000
Variable | Variable 2 - . |.288 | “1.288 1.282 0.259
Variable | Variable 3 12,544 6 2,091 2.080 0.056
Variable 2 Variable 3 43,179 6. 7.197 7.160 0.000
Three Vay Interactions 15.519 6 2,587 2:573 + 0.020
Variable I Variable 2 Varlable 3 15.519 6. - . 2.587 2.573 0.020
’ ’ o ° \
Explained 181,382 27 6.718 6.683 0.000
. 3 -
.Residual 242,242  -24| |.005 - )
Total (271 Cases) 423.624 268 * 1.581
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