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ABSTRACT

This paper reports a study of the verbal tehaviors of
teachers vho had participated in a progqgram designed to enable them to
exhibit behaviors which promote inquiry learning on the part cf their
students. Ten BSCS teachers participated in the study. Verbal
behaviors occurring in inquiry situations were ccmpared with those in
noninquiry settings, using three observational instruments: the
Flanders system, the Revised Inquiry Anal ysis Instrument, aund thia
Affective Behaviors Instrument. Teachers were fcund to talk the most
in a noninquiry setting, less in a teacher-centered inquiry setting,
and least in a student-centered inquiry setting. The total proportion
of teacher talk decreased throughout the progras but became sore
direct in student-centered inquiry than in either teacher-centered
inguiry or noninquiry settings. This may have been due to the
percentage of time they spent responding to students' guestions in
student-centered inquiry as opposed to other types of teacher talk.
The investigators concluded that, using a vell-desi¢red staff
development program, teachers can modify their behaviors and thereby
promote more effective inquiry. A related document is SE 017 734,
(PEB)
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Introduction

In the past decade, much attention has been devoted to the topic of
inquiry learning. Support for incorporation of the inquiry process az well
as factual content in science classes has been especially stroag., A lizge
veriety of curricular materials have been designed to promote inquify lexvwing
and have been made available in most areas of science. Even so, teaching db-Mavs
iors too often remain unchanged from the approaches of the uore traditional
curricula.

It was this concern along with parallel forces in teacher educatiow to
increase the variety of skills possessed Ly teachers, that led to vhe dexzi-
opuent of the Instructional Staff Development Progrem {n Inquiry. This proglam
was designed at the Univeraity of Nebraska-Lincoln, Teacters College, in
cooperation with the Mid-continent Regfonal Fducatiocnal Laboratery, Kansaz {itv.

This progrem vas designed to enable teachers to exhidit behavioms whilti
would promote inquiry learning om the part of their studente. More spudifically,
ft would enable teachers to:

l. Recognize they can control thefr fnstructfonal behaviors.

2. Recognize the fmportance of various Inquiry skills end to use
these in thefir tesching.

J. Recognfize end use the cognitive behsviors of finquiry {Wcluding
the behaviors of; f{dentification of problems, hypothesis forsationm,
data gathering, data enalysis, dreving conclusfons, snd essessie t.

4. Recognite and use the sffective behaviors (n the afesas of opesnc:s
end inquiry orientation.

5. Recognite the importance of incorporatiag both contedt and process
in planning for iaquiry.

£. Recognize sod use & varlety of strotegies of inquiry.



The Instructional Staff Developwent Program in Inquiry was developed and
field tested over a four year period. This year it has been implemented wi“h
teachers in a variety of content areas.

The putpuse of the study was tc compare the verbal behaviors of inquiry
with those used in noninquiry settings in BSCS biology classes.

Population

Ten BSCS biology teachers in the Gmaha, Nebraska, area participated in
this study. Selection was on the basis of thosc blology teachers who were
enroiled in the 1971-1972 lustructional Staff Development Program fn Inguiry
which was offered by the Unfversity of Nedbraska-Lincoln fin cooperation with
the Science Center of the Omaha Suburban Area Council of Schools.

Procedures

Each biology teacher was videotaped in one randonly selected class thrce
times; prior to participation in the program, &t en interwediate point in the
progrss, and st the end of the inguiry program. VYerdal Belsvicts cccurring i
these videotaped sessions vere coded uzing the following cbservaticnal
{nattuments;

1. Flsnders Interscticr Analysis was ueed to ivlentify verbsl

—————

influence uted by the teachers)

2. The Revised Irquiry Analysls Instrument weas used to id¢ tify
specific inquiry behaviers; and

3. Yhe Affective Behavicrs Insteumant vwas used to (dertify the
sffective Lehaviors which promete ingquiry.

For purpeses f this study, inquiry was deffsed s¢ "8 gt of eetiviia.s
directed towards solving sny nubber ef relsted probleme im which Lhe student
has as his principal focus a productive enterprise leading teo inctessed molev-

stsnding smd ep@lﬁectio&.“l

‘!mpiq Ghjectives in the Tenchivg of Risleny, Ricksrd M. u;ngmsw
pliter, Midcontirent ltg;mmai Tiwcstionsl iﬂ@@tlt@(,g Lamsss City, Misomue
"'@’. P 1.
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Three teaching strategies were identifficd fer the purpose of analysis:

1. Noninquiry in which the copnftive inguiry btehavicrs (identification

of the pioblem, hypothesis formation, data gathering, d2ta anclys

is,

conclusiong, and asscssments) were not observed to be used in seeking

1 a solution to a problenm;

2. Teacher-centsrad Inquiry in which the cognitive inquicy behaviors

were

being used to seek soiutiors to problems, and the teacher assumed a

wajor role in the inquiry process; and

J. Student-centered Inquiry 4n which the cognitive inquiry behawiors

vere bei{ng used i{n seeking solutions to prodblems, and the stulents

assumed the major responsibility in the inquiry process while tixe

teacher assumed & relatively uwinor role.

Results of the observations (m this study were summarized in the
tollewing vay:
1. TPercentages of teacher and student talk which occurred in nonirnquiry,
teachet-centered inguiry, and student~centered {rquiry settings.
1. Petcenteges of teacher talk fdentiffed 88 "indirect™ (a nenfrgquiry,
tescher~centered (nquiry, and student.centered (rquiry settings.
3. Fercenteges cf cognitive inquiry beheviors used (n noenimguiry and
studsntocentered (aguiry settings, end the proportion of thess bedavicrs
used By stedenta,
%, Patcentages of affactive Laquiry behaviers used fa minisguity end
stulent<centeted inguiry settings, end the propertiene of theze bLeheoviers

by students.

wied
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Graph I shows the mean percentages for teacher and student talk for the
ten BSCS biclogy classes. Percentages ranging from zero to eighty percent ware
recorded in the sreas of teacher talk, student talk, and silence or confusion
for the three teaching strategies of nouinquiry, teacher-centered induiry, and
student-centered inquiry.

In the noninquiry setting the average percentage of teacher talk was
80.9% with only 18.7% student talk and 0.4% silence or confusion.

In the teacher-centered inquiry setting, the percertage of teaclier talk
was reduced to 61.8% while the percentage of student talk increased tc 30 .2%
with silence or confusion increasing to 8.0%.

In the student-centered inquiry setting, percentages of teacher talk
decreased to 23.7% while student talk climbed to 76.0% and silence or confusion
dropped to 0.3%.

The proportions of talk for teachers and for students were approximately
reversed from the noninquiry to student-centered inquiry situations. Sileance
or confusion percentages were highest when the teacher was indirect.

Graph II indicates the percentages of total teacher talk which was
indirect. 1Indirect behaviors include questioning, use of student id;as,
positive reinforcement, and acceptance of student feelings as opposeé‘to the
direct behaviors of information-giving, direction-giving, and critic§<jng.

) 3

In the noninquiry setting, 36.C% of the teacher talk was indirect? In
other words, almost two-thirds of the time 64.0% was spent in direct bghaviors.

In the teacher-centered inquiry setting alwost half (47.0%) of the tgichcr talk
wag indirect.
Although the total proportion of teacher talk decreased throughout the

program, this talk became more direct in student-centered inquiry tihan in

either teacher-centered inquiry or noninquiry settings.
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As teacher:s moved from noninquiry to teachar-carterced inguiry, they talked
less, but they were mcre indireect. ilmwevar, in sindant.esgtered inguiry, teachien
talk was lzse frequeont but thz feachers' influences became'highlf direct.

Graph III contrasts the average percentage of time cpent using verbal
cognitive inquiry behaviors in the noninquiry and the student-centered inquiry
settings. The graph shows the cognitive behaviors used most frequently were;
"use of factual data", "data analysis', and "procedures'.

In noninquiry classes, verbalization of "factual data" took approximately
two-thirds (65%) of the total time as compared to 37.6% of the time spent on
factual data in the student-centered inquiry setting. 'Data analysis" occurrad
8.6% of the time in noninquiry settings while approximately one-fourth of the
time was spent in this behavior in student-centered inquiry. The ''procedures™
category was coded 5.8% of the time in noninquiry as compared to 14.6% in
student -centered inquiry.

The other inquiry behaviors category included; identification of the
problem, hypothesis formation, assessment, conclusions and sensory observaticns.
These were low for both noninquiry and student-centered inquiry settingz.
Perhaps these behaviors were verbalized so infrequently that comparisons with
the time spent on the behaviors of data gathering, data analysis, and discussion
of procedures werz difficult.

In student-centered inquiry, data analysis (24.3%) was carried out totally
by students while in noninquiry they analyzed data only 3.8% of the time.
Procedures were seldom verbalized by students in noninquiry while almost
two~thirds were verbalizZed by students in the studeut~centered inquiry. Use
of other cognitive inquiry behaviors changed little in these two settings.

In all cases, the proportion of cognitive behaviors used by students increased

from the noninquiry to the student-centered inquiry settting.
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Another dimension of the inquiry verbal behaviors studied was that of the
affective behaviors % iakh prowote inquiry. These behavicrs were specified in
two areas, Opennesg and Inquiry Grécntation, 3nd are reported iv Greph IV.

Total behaviors for both tcackers and students ¢f "willingness to express
divergent views" gnd “willingness vo subject data and opinicas to criticism®
wvete dpenness behaviors wvhich increased fron eoninquiry to the 3tuclent-centered
fnquity setting (3.69% to 7.7%) and 4.3% to 7.7% respectively). Expression
of “respect for ideas of othars™ cccutred mcre frequently in the moninquiry
setting €16.1%).

Inquiry Orientation bLehaviors included frur categeries; (1) “expresses
understanding of the inquity process™, (2) “exprasses preferance for use of
evidence to support data", (3) “expresses satisfaction with the process of
inquiry™, and (4) “expresses evalustion of himself and/or the group™. The
twe categotiss o “erprettes umierstemiing of the (nguiry process™ and
vevaluates himself and the growp™ cccurred wove frequently in the student-
centered getting {increases 6f 4,2% to 9.7% and 0.2 to 2.4% tespectively;.
“Expressicn ¢f preference for ute of evidence to mupport data™ was used mare
fraguently (n noninquiry (3.%%%. “ixpression of satisfaction with tiae process™
seldom eccuived in elther setting vhich way imdicate that this btehavier is not
gften expressed werbally.

In 211 sffective categaries of epemnets ind iloquitry crieststicm, the
petrentete of student yse of 23¢h Lehaviot was grester in the student-center.d

inguiry setting then in the poninguify cetting.



Conclusions

The results of this stafy eoprovi e followan sencluzisns:
1. ITavolveural of siadontz oo andicated Ly verbal behoriors ic low in the
traditicnal, noninquiry claziroom.
2. The use of either teacher-centered or student-centered inquiry strategies
increases the verbally expressed student involvement, with the greatest student
involvement expressed in the student-centered inquiry strategy.
3. Teachers tend to use more indirect behaviers as they move fyom trzditional,
noninquiry strategies to teacher-centered inquiry strategies.
4. Teachers talk very little in student-centered inquiry, but their verbal
influence becomes highly direct.
5. Students' use of cognitive or affective vertal inquiry behaviors seldom
occurs in the traditional classroom setting, but can be substantially increased

by Loplesenting the stulentecentered frquiry strategy.

Jmplications

If the purpose of inquiry lestning is to develop in students the ability
to use the skills and attitudes or values which prumote effective inquiry, ihen
it is essential that teachess provide settings fn which the student will be an
active partfcipant in this process. It is nat likely that the traditionzl
teaching strategies will move students in this direction. However, with the
assistatce of a welldesigned staff development program, teschers csn roldify

their behsviors and therely promote wore effective inquiry.
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PLRCENTAGLS OF INDIRECT VERIBAL BEHAVIORS USED BY TELACHERS IN

NONINQUIRY, TELACHER-CENTERED INQUIRY AND STUDENT-CENTLRED INQUIRY SETTINGS
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GRAPH 111
COGXITIVE INQUIRY BEHAVIORS USED IN NONINQUIRY AND IN STUDENT-CENTLRED INQUIRY
IN TERMS OF TOTAL BEHAVIORS AND STUDENT USE OF THEST RTRAVIORS

oval e of earnivive
70% ., Derourlo e T 3nd 8
65 Use of cognitive behavigrs
I by studiats
0%
S0%
40%
6
3515
i
30% e
Ve
g 24,3
7
’;l 245
¥
L~ /
/ / 14.6
/ v
/0 / 8.6 / . r‘
] 9 6.2
'u / / 508 // A -
| 7 3,3
7R [ Z :
o }JZ--J‘ - - V/f -1 7 - 1.8 4774 43;24_2:,‘_
N S-C N S-C N S-C N 3-C
FACTUA DATA PROCLDURES oTEL &
DATA ANALYS IS

INQUIRY B HAY .00,
N = Noninquiry
5-C = Student-Centered Inquiry




-

— o ot

c.k.EdS A1atey SSINNII0

= wgryurd— l‘dﬂdwﬁdh TSI Id T T T TR iddﬂuU!c»«Iin]wij
nuunangu :«:_- *s13Eg 431 3aoddns pumizaspun ~ 303 3333533 eyep {qrg Iu213A1p
x5 N o-s N o-8 N 3>-S [ -8 N At N .
v — u 1 O~ T u, - - mo 1 Q\ '} 0
i \Z 7 71 “? “ 7
L \ 52 { ¢t
1 2 < ]
a4 L
gz \ “ \ |
M v \ £
“ “ “ %S
/) /
A
o) \ "l A
14 “ L
né A T R.f...v
8°4 ¢ 4
LI .ral.:a,
£°6 %1
s3udpnys £q .
PATIDIIIY w51
0 238 @ _
§ pue 1 £q r*5i

3ATid313e
fo rn qeIng N\\b

. FACTAVITT TETHY D -1 VTALD 8 SWOTAVHITE 1701 2 Stvaig KT
AZRETYy O ;..wea RICALE 1 oW FPIATOIRC I KT €301 6D 5&»....@ M.Mu.n.cr» TETIR ATIDANW Q) iRy T

Ve &
k ¥+

O

Aruitoxt provided by Eic:

E



