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ABSTRACT

This study compared two groups of high school biology
students with respect to laboratory achievement, learning clinmate,
and laboratory behavior on the part of both students and teachers. A
cell physiology and nutrition unit containing ten ezercises wvas
utilized by five randomly assigned teachers (86 students) in an
GPEH‘lHﬂﬂCtl?E method and by four randorly assigned teachers (90
stﬂdents) in the conventional method. A1l teachers were experienced,
given a special training session, and volunteered to participate., The
adjusted trend analysis revealed some evidence that, after several
- experiments using the inductive method, the hypothesized curvilinear
trend in achievement scores of the open-inductive group vas equally
as good or better than for the scores of the control group. The
laboratory behavior of the two groups was significantly different on
five of six comparisons as identified by an interaction analysis
system developed by the author. Learning climate, indicated by using
an instrument designed to measure the socio-emotional properties of
the learning environrent, was 51gn;flcant1y different between the two
greups. (AﬂthDE/PR)
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A Comparison of Two Methods of Managing Laboratery Experimentsl

Judy Egelston
Richard Egelston

This study compared two groups of high school biology
students with respect to laboratory schievement, learning cli-
mate, and laboratory behavi@r on the part of both students
and teachers. A cell pnys¢alogy and nutrition unit contain-
ing ten exercises was utilized by five randomly sssigned
teachers (eighty-six students) in an open-inductive method
and by four randomly aséigﬂéd teachers (ninety students) in
the conventional method. All teachers were experienced, given
8 speclal training seésian, and volunteered to participate.

A pretest of knowledge concerning cell physiology and
cytology was given, and o brief quiz was administered following
easch exercise. The multivariste snalysis of cevafiance test
of equality of mean vectors resulted in a sigrificent dirfer-
ence between the éxPeriméntél and control gteups;

Trendrgnalyéés wéfé cénﬂuctéd both by order of adminis-
tratlgn and by sequence numbet-wlth and without the pretest
CGVarlaté. In all trend analyses there were 51gn1f1cantly
'_dlfferent llnear and quaaratlc components tc the set of means.
xThe twc gr@ups a so differed 31ganicant1y on He 11near 1nter—

;actlon component but there were nc s;gnlf;cant dlfferences on

'3'the,quadratlc 1nterac;;on ccmponemt The hypﬂthesls thét




analysis revealed some evidence that after seversal experiments
using the inductive method, the hypothesized curvilinear trend
in achievement scores of the open-inductive group were equally
as good or better than the scores of the control group.
Classroom behavior was obtained Ey means of an interaction
analysis category system;develaped by the suthor and collected
by trained but "blind”‘abserveis., This date wes separated
into three categgriesz teacher ~ pupil interasction data, stu-
dentdé;ﬁa5 andvteaeﬁei daté.’ K@lmégargvaSmifncv tests follow-
ing Markov chain snalysis révealed that.the 1abératory behavior
of the two groups was significaﬁtiy differént on five of six
c@mpérisoﬁs. | | : o -
The teachers uéing the oﬁen-inductive method

were more :|.11c1:1_1-a=cus ﬁhileAthe Qantr@l group teachers used more
“difgct means,cf manggiﬁg the 1aboratafy_agtivities demonstrat-
ingi%onstruct,validity oftﬁe category éystem; Student behavior
wa.s significantly:mgré dependentvin the control ;lasses.

’ik CTaSSﬁaom cllmete wss assessed with an 1nstrument deslgned
taumeasure the soc1o emct;anal propertles Of the 1eern1ng en-
v1rcnment.w A multlvarlate cne—way analy51s of varlsnce uPheld

7 the euthor sAexpectatlons‘Qf 51gnlf1cant dlff&fences between

The use Df an’epensind'ctlve method ylelded 51gnlflcantly

V;;results 1ﬂdl-

;ndependenee



should also use behavior which is indirect, and supervision
which is passive during the activity portion of the lab., His
basic criterion should not be improved achlevement since thié
mey actually be lowered initially, although with practice it
night be equal to or stsibLy surpass the aehievemeﬁt of stu-

dents who had been in laboratories which were traditionally

managed.,
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The Egelston Category System

Teacher-~Indirect

Praises, Jjokes, accepts feelings

Uses or corrects students' responses, work

Asks questions '

Oversees or passively supervises students at work

o~
[- T T ]

Teacher-Direct

Reprimsnds, shouts, uses sarcasm
Demonstrates bLeclmiquey p>~rossg
Lectures

Gives directions

Actively looks at students’ work

WO go~d A

a4 &« 8 &

Pupil—lndependegt

10, Looks up information o
11. Manipulates equipment wr1ti§
12. Initistes, volunteers, -questicns =~
13. Gives iﬁférmaticn_@r,assistagce to other students

. Pupil-Dependent

15. Seeks assistance.
16, Receives assistance -

1l 'RESPQnse‘fo'teachéris:qﬁestigﬂ7
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Table 2

Adjusted Means and F ratios for Experimental and aosdacp
maos@m on Pretest and Lab @,Hmmmm

Quiz Order .

trowp  Pretest 2 3 % 5 6 7. 8 ;w_@ 
Tper. 298 58.5  §h2  67.3  58.2  66.8  60.5  65.5 m@,é w e
Control 36.5 66.2 66,0 mma@ 61.6 69,5 mmxmp | mmrm mg ﬂ mm m,

na
I

=== 365 B5TF L 36 .62 13k 23 .,v.& :g*ﬁ._

&daf = 1,114
* ﬁaﬂi@m
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TABLE 3

Trend Analysis for Experimental and Control Groups on Ten
Achievement Quizzes in Order of Administration Without
Covariate :

gy

Source ‘ | df - - Mean Square

Linear Trend - 1 14715,57 30,72%
Linear Interaetién 1 . fEééé.?O 5.57%
Quadratic Trend 1 4548,03 9. 4G *
Quedratic Intersction 1 600,46 1.25

Error ;f‘f'; E 1692 479,02




TABLE &4

Means and Standard Deviations for Experimental and Control Groups and csuﬁmepm#m F émwﬁmm
on Each 1f 1l Scales of the Learning Environment qumzﬁae%

Group Scales

I—l

ny
)
i

o

T 8 9 10 11 12
Experimental o

mean 2.05 2.k 2.k7 2.69 2.73 2,71 2.43 2.62 2.41 ,m.ma,,m.:@,my:m 
s .k3 .33 .27 .32 .3k .27 .29 .27 .36 .33 .31

Control i . DR
mean 2.15 2.47 2.k3 2.53 2.67 2.58 2.61 2.66 2.45 2.45: 2,54

5 .30 .32 .32 .35 .38 .31 .30 .35 .31 .43 .32

F value® 5.93% .39 .99 10.23* 1,10 8.91% 15.98% ymm yqermymw#m.}anab

Scale names: 1 - Intimacy, 2 - Friction, 3 - Cliqueness, 4 - bﬁm&s%u 5 =
7 - SBatisfaction, 8 -~ Speed, 9 - Di fficulty, 10 - Gosal @Hﬁmnﬁpasu HE

12 - Disorganization, 13 - Diversity, 1k - ﬁaﬂpwossmﬁﬁ

IC:
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‘TABLE 5

Cunulative Proportioﬂ'Vectcrs for Ieacher-?upil Interaction®

Group 1% 529 1013 h-16 17 X

Experimental .145 7.855 ;879 _935' 1;QQ® ¥$;05*
Control  ,069 .857  .901 944 1,000 -

@Sample sizes,WEre 5320 anﬂQBEék f@rjthe experiméﬁtél and
control groups, irespectively. . - U

;-}:p;,,C)S ‘
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TABLE 6

Cunmulative Proportion Vectors For Pooled Teacher Behavior?®

Group . 2-3 L 5-8

O

17 32

Experimental ,007 .649  .680 .961 1,000 292,28%
Control ©,003 .276  .339 .960 1,000

28ample sizes were 1216 andv§26 for the'eiperimental and
control groups, respectively.
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TABLE 7

Cunulative Proportion Vectors For Pooled Pupil Beheaviora

- = e i o S - s 5= - s —— s

Group C10-13 1416 17 :£?

g -

Experimental . .889 .952  1.000  126.61%

Comtrol  .833 .909  1.000

aSample. sizes were 23512 and. 17706 for the expeiimentalvand.
control grcugs,rresgective;y?

*p<,05
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