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C. Thomas Gooding, Patricia R. Swift, and J. Natharv Switt,

State University of Mew York _at Oswego
Oswego; New York 13186

Abstract

Reszearch studies in sciernce educaticn have revealed that wait

time, the duration of teacher and student pauses in guestioning

dialogue; is an important variable in_teaching. In this study;
discussion materials were gathered from four grodos of  tewn
teachers each week for a senester. The groups were defired as
foilows: a comparison  groags;  an  instrdetion in effective

que~t1~n1hg group; a wait time feedback group, and an instriletion

hd wait time feedback group. Discriminant furnction analysis and

alyses of variance revealed that the Wait time feedback groups

EYPEPIQHLPG greatest increases in wa1t time angd exhibited higher
cogriitive levels of interaction in classeoon  discussionis. Ini

TddItIHh iomger student answers and nore CtUJEHu talk were fuund

in the wait time feedhack proups. It wted in the nrlglhat
analysis that teachers had grzat 11Ff1"u1ty Cmaintaiviivig wait
times of three secoonds even with immediateé fesdback. It was also
rooted  that  without imnigdiate feadback teachers were totally
arisnccesstol in achiesvino ard/or mMaintaining three sepond palses
after cuasticrms and responsas. A reanalysis of the data was
conducted which  ssparated the feedback groups  into three
cateyorias: thmse who were sicesssfill in maintairiing pauses  of
three =econds or mors in several discuSsion sessiochs, those who
were successtul in reaching the thres sweond oriterion at  least
orie 2 in a discussion; and those who wera Hﬁibla i unw1111hg tu
oanae to the CP1+=P1nh. . The reanalysis revealed that the qruup

25 most successful in maintaining pauses  in questiorning

logue was differem» an the othsr grodps on gseveral importarnt
sions of _ _classe bPhaV]HP  Gigriificant differences

} the effactive sssTl) wait time group were found in

LOWLY areas: Fewer memnory level qhe;tlnﬂs, Fewer

stions, smaller perceritage of teachner talk iw

s Fewer marapenent gquestiong, fewer leading questions,

and longer studernt answars. 1t wWag dlso  expected that the

Sﬂdﬁé53fﬂ1 S wait time grbUﬁ,WJuld exhibit more QJEStlnh: of hxgh

c~gn itive level than the other groips, but that hypnthFSIS was
not supported. Implibétihh§, af  these F1hd1ng: fior scienice
educaticon arcd  For pre-ssrvice and ir-serviee professional
education are considered.
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Wait Time Succwesg

Qh thlyr1s o F Llaﬁbrnnm Discussioh EBased

ori Teachar Succeqb in Bbaprv1ng Wait Time.

The concept of wait time iw classroom dialogne was develsped

by Rioiwe nEarly a decade ago (Rowe ié%E; 1974):. She idEﬁti%iéd

twa pauses in the dialogue betweer teichers and students that

have been praven to be impoiptant variables in the determinatisn

of the cogritive level ard affective climate of classroomns. A

priogect desigred to deterning the effects of sysféméficaliy

iricereasing the padses of teachers and studerts was recently

condiicted by Swift arid Booding (1983). ri that study 40 tsachers

made tape recordings of a discussiom in one of their classas sach
weak For 15 weeks:  The 40 tsachers were divided irito four groups
fur surposes of the prosect:  Gre group received ivstructicl iir

wait time using & rneuly develosod electronic feedback devies

that mormitore the doratior of 'tesehier and stadert pauses; a

u'

second Iroup received ivsteuactioen in gerneral questioviing skill
2 thire group received both types of instructicom; and a
comparisosn groap received WO InStriction of eithen tyoe:

Aralysis of the discussion tapes revealed that wait time

s facilitated the prodiction of pauses that were

U‘

feedhaclk devics

icantly superior to baselire. perforiance and 60 performarice

[
-
Vi
3.
o
“h
b
1

lmvels schisvad by the grouss that did mict use the wait time
devices. Whils significarit differericas ?évuﬁiﬁg the wait ?ime
groups were found to ocoor; it Was rioted that many teachers and
studsents, ever inm the wait time grbuﬁs, had great difficaity
mroachirg and maintaining paases at the three second criterior
which had beer established: Due te= that olutcome, it was
determinad that a reanalysis of the &at; should be undertakern in

4
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SrdEr to Aassess more directly the impact of pausivig to the three
sciond level.

Tha digcriminaint Furotion amalysis and analyses of variarvce
parformed originally revealed that the wait time feedback groups

experisrnced greatdr inoredses in padse tines. The preserice of
writter instructicn orn pauses seemed to make Little differerice;
arid the comparisor oroup likewise experiericed little charge. As

rioted above, though the groups with fecdback devices were

igrificantly different fiom the non-feedback group performarce
loevels, it was deemad imporc:ant to investigsate whether any
di fFfevarces wWoild &8 Ffoiin aunomg those tedchers whio had wait

proviced.

The reanialesis plar called for the sabdividing of the wait
time fesdbtick croups.  Twenty of the 40 teachers were oripinally

5 the feeoback conditioris: The reanalysis design

assigried €

spparat=gd the feecback teachers into three categories: These
0 : A :

wore cd2lineatad as criteriown, partial criterion; and non-—

criterion achievers:. The criterion groap was defirned to include

arily thiose teachers who iricreased their wait times beyond their
) -
3

baselirie behavior; ard wha on more thanm one occasion exhibited

mearn wait tiwme. The partial

pauses at or beyond a three second

critericn was defiried as those who increased their wait times
seyond baselivie performarnce; but who reached & 3 second mean only
ovice or niot at all.  The wor—oriterion grouap was defined as

t make significant Changes in

iricluding those teachers woho did w

5
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walt times, o who  instructed their students in the tape
racordings  to  digroce t the pause timery;  or  Who madeé regative
comments corcerning paudsing and/or the pausa timer.

Usirig the defimiticons given abave, theé orit@rion group Wa

uil

found to conmtaln Five teachers,; while the partial eriterion group
was made up of eight; and the non-criterion group was conprised

of five teachers.

Pralvsis of the Data

teachers ware pgroupad as follows:  Broup |

=1
3
]
ol
O

{comparison), Group & (wreitten instructions),; Grodp 3 (Feedback,
nom—criterion); Group 4 (feedback,; pavtial criterion), and Graup

5 (feedback; criterion).

o thie Five oonadationg was

Svaluation of tne 77 =
perfermed Mzing an ANOVA for each variable of i1intevest. The

by A midltiple range test, LSD

ANOVA oroczdure was foll
proceure; wWhich provided multiple conpariscons betweesn all pairs

oFf prouss (Fdil & Nig, 13813, The &1 variadles tested were those
Wwhich Were Felaevant Lo thie content level of disclssion,
queEsticring complexity, and stident-teacher dizcussicr iviput ard
Sutput.  THese aris listaéd iv the Following secticwi.

As exps.ted thers wers significant differerces betweer
groups for wait time 1 (F 4L.0001) and for wait time &  (F (G 0001).
Moam wait time 1 and & assessments using LSD procedire revealad

that group S was sigrni ficantly different from all other pairs

o groups on both variables as sesn in Tables 1 and &
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Therefore; the definitions did provide a valid basis for
separation of the wait time feedback teachers into tnree
subgroups.  The wait time 1 mean for the coriterion group (group

.78 seconds and the wait time & was &.04 secornds.

()

3) was
Aralyses of variance ware performed for 21 relevant
variables: memaory level questions; classification and

guestiuons; mamagament questions; leading questions; non-response
guestions; chain questions; nuaber of student answer .y length and
riumber of student questions; rnon—response questions; mean length
of answers,; studernt gquestions and student dizcussions; and

oarcantage of teacher talk. Sigrificant between group F ratios

ware obtain2d for eight variables in the reasalysis set; as seen
inm zuammary tables 3 itl. The resulits revealed that the

group that was most successful in maintaining pauses at or near

.

the t-ree second criterion was different from the cthar groups on

sevaeral important dimensicons of classroom discuss.oon.

Significant differences Ffavoring the successful coriterion group
(group 3) were found in the following areas: fawer m2mory level
quastions were. posed by th2 teacher; fewer rhetorical and leading.

questions were rnoted; percentage ofF teacher talk in discussions

was lower; arnd fauer management typ2 guestions weare asbod by the

teacher. Thw length of student refgpomsSes was significantly

ircreased; and the students gave more arnswers per question posed.

7
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group (group 3), albeit mnly slightly and wat significantly

di Fferent from the criterion groap. THis was a highly important
variable and produced a resilt which the authors find difficull
to explain. The ron-criterisn group (group 3) received hlgH
sooies o evaliative level discission that did the groip having
the wait times at o mEar the oriterion of three seconds.

Sivice the tims of the early classeoom interactisn studies
Condiicted by Flamders (19707, resesrchers have boen copnizant
5f ths Tact that teacher tall dominates classroon discission.
Accmrdingly, it was a pleasure to Fingd that increasing the pause

stil

{7':

times tio the leonmgth sugoested by Rowe (13732; 1974) was succe

=

1n sigrnificantly reducing the percewvtage of teacher taik in the

R2lated to thiszx are thne additional .»Lah’ Ticant

PEENHLLE Finding Fomer rmanbiars of rhdgtorical giest ions, leadirg

ivi tHe loviger wait time grobo.

arable us ta JHEP"L the HYDﬁtﬁbéis that thess

clazsyooms are mora likaly to be places where thers 18 less
enphasis on teacher doninatazd disocussion. That the studernts 1in

the criterion group prodocaed longer answers and more answers

As the authors have

shiows the powsr of increasing wait tine

fisted elaswhzre (SWift ard Gooding, 196835, tAe teacher Has more

Combiol mVER Wwait tife & tharn Sver wWait time 1, yet often
experiences gr2ater difticulty in Hb%mPVIHE that pausa.. The

evidence herse is clear. Whan teachers do take the time to pause

- o i 1 .

When stidents are speaxinid,; the léngth of ansWers and the ridmnber

- F sporises bobh are incrsased. It is hypothesized that this

8
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increase in student

studorts are able to cantributa

In summary, therefore, it i

extending wait tirves o the thice

Rowe in her earlier studies.

ohly on the cognitive variables

implications for the affective o

while the three second criterion

doenirable outocomes indicated;

_‘?l\

time can contribute to nore 2
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irncreasing these pauses and modé
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Table 1 ~ Wait time 1 (Seconds)

———Broup

1 (comparisoa)

2 (guides) 4

3 {ror—criterion)

& (part—critériomn

S (eritericom
____SéﬁfEE___:::;Qf__
Between groups 3

Within groups
Tbtél

Conrt

= ____;;:::;ﬂééﬁ___
49 1. 1884
43 1. 3482

M, oS
Lo LA
*
ﬂ
o
a4
a

128_ 4952
230;3813
358.81780

32. 1238
1.20595

B nianl et T LI 0.~ ¥

Table 2 - Uait Time o (Seconds)

e e e D T e

Z (guides)
S (rorvi-critorion)
4 (part-critsiion)
S (eviteric)

Between groups g
Withir grougs 191
Total 123

A8 0. 7630

10. 4987
0. 5048

41, 3947
6. 4172
136: 41119

0.=13
0. =279:&
0.=2871

1.22i1

1: 6793

=0 798 g. ong
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Table
Arialysis oF Variarice

__..________\_.___-._.__.__-._.__._._-__.______.___—-__._.____.__ ——— e

Z188. 9009
295, 5749
L4624 . 4758

(AN

Grazig

Wait Time Siccess 9

3 — Memory Level Questions

________________ E:;_____ —_—

éwb
Grp

8. =48&

iz.9118

SR

iE;EEiS G p *
17:.13247 Gi~o *
o 13.8532 Grp *
(*) Derctes pairs of giroups F

level
Tabile

Aridaly2is of Variarnce

108, 3188
1826, 2941
1331.7159

*Betwszn gromi
WitHiv group
Total

ey
W'
0n

IR
Wyl
(3w

0
Bt
[ ol

Miltisie Rarge T

-ﬁE:H___-_“_QEQBD:::::;g

0. 8303 Grp 5
1.3310 Girp %
L tE7e Grp 1 *
2. 1335 Gip & *
3. 4853 Grp = *

(*)  Dernotes pairs of grodps signi

level

* %

sigrnificaritly different at the .pos

4 — Rhetorical Guestions

AL E 5
* %

jui)
wi

ficantly oiffersnt at the
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Table 5 - Percent of Teacher Talk
Arialysis of Variarce

Between groaps 4 1700. 6823 25,1706 5.591 0.0003
Within grioups 191 1432%.06%1 76. 0422

Total 135 1EE2%. 7453

Maitiple Range Test
Group

7E. 6244 Grp 3
78. 9300 Grp S
Z

739.070z Grp

81:9461 Grp @ *
8S. 2674 Girp 1 % %

(%) Derintes pairs of groups sigrniificantly different at the ;05
F
level .

Table 6 — Management Buestions
Aralysis of VYariarce

538
91 6183.5478 3. 4DED
35 &793. 7007 -

e Bouvrce (=R e o ettt 1 | = MU E_Ratio F_Eyob.
Betwsan groups 4 B10s 1589 152, 5382 £.707  0.0012

Withim groups

Total

[

P

Multiple Raroe Tes B
—ooBronpooC

Mear______ _Bioip. -5 £-4-3-4—
2.2279 Grp S
3. 1152 Grp &
5.11793 Grp 1
6. 1953 Grp 3 * F
7. 4678 Girp % * % %

(%) DEﬁotes pairs of giriciips éigﬁi%itéﬁbiy different at the .03
level o
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Table 7 - Leadinhg Buestions
Analysis of Variarce
___..S'E'-_”_‘.QQ _______ éé;:::::ééf.:: _________ MS__ E_Bétl'i__E_EéQEL
Betweer groiips 4 96. 8578 24,2144 3.377 0.0107
Within groups 191 12869.5z61 71763
Total 1395 1466. 3839
Multiple Rarge Tes:
. Broup
_Egéﬁzz:::::éfiﬂé______5_5*1_f_g_
0: 3715 Brp S
1.669% Grp 4
1.GBE4 Gip 1
2. 6400 Grp & *
S. 2727 Grp 3 ¥ X ®
(*) Deriztes pairs of groups significantly different at the :05
leval ,
Table B8 — Length of Answers
Arialysis of Variarce
e _Bouvrce af ______ ééw__:::::::::@é::::::::E;Sétiﬁ_né_EEQQL
Fetwae, groups 4 49198, 7472  Lo@98. 9268 £.786  0.0307
Within growps 191 BE1659. 8513 4S11. 3081
Total 1395 910855, 89985

€8. 44865

S&. 9550

103: 3467

10S. 9365

113: 4970
(#) Dervictes pairs of
level

-

Grp 1

Grp & *
Grp % *
Grp 3 *
Grp 9 *

gitoiips sigrnificantly different at the .0



Table 9 = Mean Length of @Gnswers

Aralysis of Variance

::::ééEEEQ:::::::%E::::::55::::::::::::B%::::::::;:éé&téz:é:&&@?z
Betweer groups 4 177.5656 44, 3941 €.210  0.0001
Within groups 131 13&5. 4077 7.1487

Total 195 1542.9733

Miiltiple Rarge Test

——Broup_ - _
Mearn______ _Group___ 32 1 2 4 5_
3. 4866 Brp 3
3. 5557 Grp 1
2. BE24 Grp &
4. 3483 Gro & ¥ ¥ %
€. 2494 Grp S * % % %
(%) Denciss pairs of grodps sigrificartly different at the .05

level

Table 10 — Number of AhRsWers

Analysie of Variarnce

::::Eiﬁfgé:::::;_éﬁ ______ SS ____________ MS__ F_Ratio _F_Brob:
Betvsen groups 4 348505018 856. 3755 €: 045  @.o6cet
Within groidps 151 27059.6391 141: 6735

Total 195 320845.1410

Miltiple Rarae Test

—_Broup___
_Mean. _____ Broup__.__ S 1 4 2 3
i7.2780 Grp S
19. 0201 Gro 1
F4, DR Bro 4 .
Ee 5P Grp 2 *
=9. BE4L Brp 3 * ®
(#) Dervintes pairs of groups sighificantly different at the .05
level ’
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Table 11 - Evaluative Questions

Arnalysis of Variarce

—==—=Source______ df 288 MS___—_ ___F _Ratio__F_Prab.
Between groups - 4 60:5116 15. 12798 2.570  0.0394
Within groups 131 1124. 3113 S.8884
Total 195 1184, 828 »
Miltiple Rarigs Test 7
e Brmupg

Mggﬁz;____sf:ggpz—:___é_1 4.5 _3-

G:2775  Bep =

0. 3465 Grp t

0. 4569 Grp 4

8: 979z Grp 5

1.9872 Grp 3 * * %
(*) Derictes pPairs of groaps significartly different at the .gs

level

2
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