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ABSTRACT | |
Reported is a study of the verbal behaviors used by
blology students in inquiry and noninguiry settings. The population
for this study included 10 BSCS teachers who had enrolled for two
semesters in an instructional prograe designed to make teachers avare
of alternative skills and strategies of inquiryj to recognize those
‘used in their own classrooms; to select, practice, and implement
selected strategies; and to plan instructional activities to develop

inquiry behaviors in students. This Instructioral Staff Development

- (IsD) Program was designed for experienced teachers interested in

improving inquiry learning in their classrooms, Each participating

teacher was videotaped in one randoaly selected ulass before and

after instruction in the ISD program. Verbalized hehavicr

vere cojed

using the Revised Inquiry Analgsisézngt:pgent,;mh'aqgg1£4p;1:1ﬁgnjogfxxi»7’

observations technique was used with measntement of the same

‘individuals: before and after treatment. Results showed the percentage
of total teacher talk was significantly lower in the inquiry setting
and student talk higher. Variety of verbal influence behaviors used

by students was greater. The percentage of time spent verbalizing
"data analysis and interpretation® and "procedures" vas significantly
greater in the inquiry setting. (Author/EB) L e
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A STUDY OF STUZTNY VERDAL RILAVIORS
IN INQUIRY AND NONINQUXRY SEATINGS 3 BIOTOUY

Froblem

It 1s the purpose of this paper to objectively identify vertal behaviors
obsexved ;n inquiry settings and to compere these with the verbal behaviors
obseryéd 1n noninquiry settings. For purposes of this paper, inquiry has heeﬁ
defined as "a set of activities directed tovards solving sn open nwsber of
related préblems in vhich the otﬁdent has ao his principal focus & procductlve
enterprise‘leadinglto increased understanding and appliestion, "l
Population and Prosecurns |

The University of Nebraska-Lincoln Teachers College in cooperation vith
the Mid-continent Regional Educational Iaboratory, Ino., Kaneas City, has

eoncnptualized, develcoed end tested a d‘aff developmeﬂt prosram aesianed for

experienced teachere who are 1nterested in impzoving tnqniry learning 1n thﬂirf'

c¢laosrooms. The program is designed to make teachars awa?e of alternntivc
skills end atraﬁqgies of lanquiry; to recognize those used in their own clﬂsa-‘~
rocms; to select, practice, and implenent aelected strategiee, and to plan.
laustructional acbivlties to develop inguivy behaviors in students,

| The population for this study included ten B3CS tcachersywho had enrollad
for two semesters 1n‘this instructional Staff Development (ISD) Progrém iq
Tnquiry fo:iunivérSity credit. Theee biolésy téqghérs tanh£ i@ the_Oméh@

sy °b*’e°tive° 10 the. Téochinq of Biolo& “m'chard M.: Blogaan
, Kabieas oity: NToert Toe T B, , :
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and Lincoln, Nedraska, area schools. 1Two trairers who vere aleo clagsroom bioloyy
teochers eonducted the program &fter phviiceipating in a wbrkshop desigred to
prepare tieinays.

The instiructional treatment inciuded six couponzats or wilts of study in
Tifteen instructionel seecions and fiva microteaching essolons. Each porticipating
feacher vas videotaped in one randomly selscted class before and afier instruction
in the ISD pregram. Verbvalized behaviors vere coded from the videotaped observe

ations using the Revigced Inguiry Annlysis Instrument. Coders werxe consistent in

 the 1d¢nt1f1cation of categories of behavior ot the 90 percent. level.
Raseaych Nesign

The "Self-pairing” of observaticns technique was used with reasurement cof
the sare individuals before amd after treatment. This ,technique rcduces
exiraneous influences on the variable being me2asured. That is, pairing reducee
the effect'of subject-to-subject veriability,

| To compute t for paired samples, the paired difference varieblo

D =Xy - X, 18 formed, D 1is normally dlvtributed with mean ¢, Toe

sample mean and variance 4 end sg arve computed, thexn:

t = 'd‘ -d‘
B.«
a

(o242 e
8= = (85 +8° = 2 1% ) /n
a / et

f ?‘11 X2y is tke cq‘!ariancje, botveen X, and X5

-

df = n - 1 where n is the number of pairs, exad




,1;5 Pecordtng Teaoher and iyt

Pengrintion of the Tastrurent

Tha Reviged Inquiry Analysis §ystem1 is an obgervational instrument deeigned
to simultancously recoxd three kinds of verbal behavior iu threa vespective
columns: (See Figure 1.)
(a) Cclumn One: Categories one through ten identify the varbel influence
behaviors as defiuned by the ton categoriea of Flanders
Interaction Analysis.

(v) Column Two: Categories one through seven ideatify the vertal
influence behaviors used by students and defined
a3 being enalogous to the seven categorics of
teacher behavior as defined by Flanders Inter-
action Analyeis.

(e) Column Three: Categories one through nine identify verbalized inquiyy
and noninguiry btehaviors. e

When this 1nst&umeﬂu vas app*isd, a three—digtt cods was recorded every
three eeconde or with every behavior change, whichever occurred fitat. When the 7
teacher vas talking, the appropriate code vas recorded in 001umn One, zero 1n
Column Two (unless it was a decision), and tha appropriate 1nqniry or nonlnqp!ry
code 1n Colurn Thrdce. For example, 8 {eucher's factual qweation would be ccded
401, Ifa student was speaking, an "8" or "9" vap coled for Colura One, the
apprepriote categoxy was recorded fcw Columng Two and Tureo. For_eXample, a
student initiating & question about procedures won;d e reéoiéed;ae ah6.

Gileuce'or’confunion was ecoded as 100,

oAl

lThts ims trument was designed wvith input from the followinn‘ "The -
Inguiry Analysis System," Component III: Inquiry Behn:iors, John E. Lug, s
et, al., July 1972, Copyright 1972 by Mid-eontinent Reglonal Edneationnl Labélatczv_ e
“Ine. ym. HB-1 to H308«b-i"cosnitive 0perat1ona Moni+ored’in the Clasay om, ! Gt
1 Verbal Iu“ : :

nuual for obqgrve¥ ;§J
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}hmothooos

It was hypothesized that after 1netruet£6n in the ISD progrem:
1. Teachors would use more indiruet (Colum I, Categories 1 taronpgh 4) then
direct {Column I, Categorico 5 througa T} verval influewce behaviors.
2. Students would use & greater variety of verbal behaviors (Columh 1I,
Categories 8 and 9 compared to Categortes 1 through 7). |
3. Students would use a 3reéter variety of verbal behaviors (Column IX,
Categeries 1 through 7). |
h. The mean percentage of time used for vertalizing decisions would innrnsse
(Column II, Category 8).
5. Students would increase their uge of indirect vesbal influence behaviors
(Calumn I, Categories 1 through b). ,
6. Tae total porcentage of time verhalizing inquiry behaviors (excluding the |

category of “"factual data") would increase (Column 11, Categoriee 2 through 9)., :

'Results : = |

Results in terms of the mean percentegea of time epont 1n the verbal
behaviers 1dentifiea in Columne I, IT ond III of the anisad Ingulry Ana}g nig
System are revorted l1un this cestiou.

Table I reports the rean parcenteoges of time sﬁent tn;behaviorc‘identifiedk :
by Column I eatagoriés.‘ Deta indlcate that the teachor talk cotegorics of

roiuforcement/humor" (2), "use of atudent 1deas" (3), "queatione“ (h), and

- "in*oxmation-giving" (5) decroased at tha .001 level of significance.,;;"'°

Category 7, criticizes/&ustifiea authority" also deoreasod at the .05
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Category 8, "student rasponse", dscreased significently at the 001 level
vhile category 9, "student initiated talk", increwmsed from a mean of 18.70 porcent
to a mean of 76.04 percent.

The mean percentage of indirect tenchex behaviors was 34.47 percent befove
instruction and 18.29N§ér¢ent ofter instruction, Direct teaéher behaviors
decressed from 46.43 percent to 5.42 percent. A

Table II reports neans, stauderd deviaticno and significance levels of
changez for the categories of student verdal behaviofa and of student end teasher
decisions. All categories of studeut verbal behaviors increaced after instruction.
Category 2, "Student reirfcccement/humor'; category U4, "student questiona"; end
cetegory 5, "student gives information increased at tha ,001 level ofnsigéificanee
Category 6, "student gives directions"” increcoed at the .01 level while category
7, "ctudent eriticizes/Justifies authority" inereased at the .05 level. Category
1, "student accepte/expresses feelings" and category 3, "student uses ideas of .y
others" also 1néreased frOm no occurrence before instruction to means of h.89
percent and 2.00 percent fespegtively. |

The méan peréehtage of ptudent indirect verbal'behaviors vas 1.73'percen£
vefore instruction and 27.73 percent sfter instructicn. Direct student behaviors
decreased from 16.59 éercent t9 11.29 rercent. ‘

Mean percentage of time that decisions (Column II, Category 8) wvere
v»rbalized, did not change sigoificantly. | |

Table III reports the mean percentagee of tima epent 1n the snecific inquiry

T ,behaviors identified in Column III catogoriee.' uotal time using 1nquiry buhﬁViOFb i‘;}z

:lgexcluding "faetualvdata"

increaaed fromra mean of 40 68,percent to ho 35 percont |
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10
the .05 level, Whiléaother verbalized 1hquiry behavior‘categoriee did rot .
change eiguificantly, 1t should be noted that the proportion of student tslk
slgnifleantly increasc; (see Table I) indieating that use of inquiry behaviors
by students increased while teacher use of the bebaviors decreasad.
Goneluetong o ,‘ |

1, Hypotheosis one wa§ aécepted with irdirect teachey behuviore decreasing
from o rican of 34.47 percent to a mean of 18.29 percent afte; instructien while
direct teacher behaviors decreased from & mean of 46.43 percent to a meon of
k.42 percent.

- 2. Hypothesis two ves accepted witb the totel pexeentage of student talk
inereacing from & mean of 18.70 percent before instiuction to a mean of 75.0% |
pevceent after instrustion. _ |

3. uypotheois three was accepted with five student talk categories being
used befor° instiuction and scven stvdﬁnt categories being used aftor 5ns*runtion.1 g§,@
All nategories of student talk increas2d aftex 1astruction, .

h. Bypothenis foar wen -ejeetnd sipoe the perccntage of tim for v«::,l-
12ing de2ielons did not change significant]v. ’

5. Hypcthesﬁa five was aceepted viﬁh studeat indirect behaviors'inerceszn3  ftzyl
from a mern of 1.73 pexrcent before imstyuetion éo a mean of 27.78 pércent oftér‘
inatructioa. i : | | | i

6. Hypotheals six was necepted with the mean percentege of all 1nquiry beo kliz_
haviors (excluding "factual data" in reaning from 20. 68 percent before 1uctgﬁét~f{f 

J’i:jficn to hO 35 percont after Snetruction.gﬁ”l15,347:*7?5'7j~




