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ABSTRACT

This paper revorts a study of selected examples of
verbal behavior patterns in primary grade classrooms during science
activities. The subjects were 32 elementary teachers within five
mid-Michigan public school districts. A control group of 16 teachers
tanght science in the conventional manner. The experimental group
received an in-depth study of the Science Curriculum Improvement
Study's (SCIS) teaching methods and materials at a 3-week workshop,
and used the teaching methods and materials suggested by SCIS ir
their classrooms. The study was designed as a quasi-experimentail,
time~-series analysis and involved a series of science teaching
observations over a one-year period. Fach science lesson was recorded
with portable tape recorders, and two of the three instruments used
in evaluating the data were concerned with information gathered from
analyses of the taped lessons. The data indicated that the SCIS
teachers differed significantly from those teachers employing
conventional science teaching methods and nmaterials by demonctrating
an increase in the amount of direct teacher influence displayed in
verbal behavior patterns dAuring science activities. Additionally, the
SCIS teachers displayed a vreference toward asking high-level
avestjons of children., BRibliography. (LC)
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Introduction

in the past decade an inereased interust in American
elements:ry sthool sclence curyiculs haa becore gvidentas A
wide speotyrum o/ curyiculum linovations has “lossomed onto the
educational scsne that profess to focuk upon ths slementary
school child and how he learas sclence. Ard righuly so, for ha
vepresents the recipicnt of fhat wealth of scientifie knowledge
deemed Iimportact foy him a8 .y funstioning membe. of his society,
These new science mate-ials #ils0 streas the Amportvance of
8lementary school toachers an' how thoir teaching r.wles are
modifisd through the Introductiion of such progiamzs 1n practive
the actiona of tha indi+/idual teacher detormine Lhe curviculum
within any rospaciive olassvaaun. The bagily, fo thils study atems
from a8 consideration of such tomcher asctiona 3n respense *¢ the
introduntion of a vecent cu:s,lculun inncvetior, the Sclence
Currioulum Improvement Study.

The problem in this study wes to asnalyvie telected examples of
verbvsl behavior ratterns In prirary goade classirooms during

salonco sctivivles This snalysis iniludad verlai behavior
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patterns of classrooms using conventional sclonce curriculum
materials as well as classrooms using the Science Curriculum
Improvement Study. Student-to-student verbal patierns es well a3
teacher verbal patterns were anslyzed in this study.

Mallinsor. stated that two sreas exist in elementaxy school
sclienceo that eare 1In dire need of educational resseersh, 3he
wrote that receerch is needed to identify thocs things that
science shoulé help children do bstter, and that researchers must
concentrate upon determining how any given curriculer method
may boe used more effectivelyo1 Both of these examploes are
heavily dependent upon teachers' offectivoness in communiceting
the goals of instrustion to the children uhder their guidance.

The spoken discourse within the classroom has been studied
profitably from many atandpoints and for many purposes. Hough
stated that a visit to a typical olementary or secondery school
will reveal that €0 per can% of classroom time 38 tsken up in
verbal interaction and that more than 70 per cent of such talk
is done by tca:hersna Hughes furvher att-:ted to the importance
of effective v -rval comrwnicstior when she stetsd that a measure
of good teaching 1s the quality of the rosponse the tescher makes
to the ochild o group with whom ho 1s intereotingo3

One set of exemplars that aro representative of such
verbal intersotions within the elementary school classroom
focuaes upon the offective use of qusstions, Jscobson snd Kondo
have written taat questions c¢an bo used by the teacher to stimulate
thinking, to i1i:ltiate discussion, to apprisse shet ohildren have

learned, snd t, datermine vwhat they are talking about.a4 Snydey




PR

also emphasized the importance of questions as a messure of
verbsl intersctionr whan hy stated thet measuring questlon-asking
behavior may serve as a means of eveluating new sd ence curricula
and as a means of determining the offects on inquiry of different
sclence teaching mathodologieso5

The Science Curricuiluvm Improevment Study heevily emphasizes
child-to-child communicetion as an integral sspect of sclense
lessons. An effective teacher 1is one who 18 awvare of this emphenis
and structures tha learning sctivlity in sudh & way that this

sommunicetion is enharncoda

Definitionn
The following sre definitions, statemente, or assumptions as
they were uvsed in this study.

According to Bellack, verbal interaction means the communi-

oation of language and meaning in the classrocm, which in turn
tends to indlcste the behavior oi those involved in the classroomo6

Interaction aralysia could be dofined as the systematie quanti-

ficetion of behavioral scts or qualities of behwviopr acta as they
occur in somo scrt of spontansous interuct&onﬁv It s an
observation procodure desigred to permit £ systematic record of
spontaneous acts and to sorutinies the process of inscruction by
taking into aczount esch small bit of intevaction,

The ID retlo has been defined by Amidon erd Flanders as the
amount of indirect teacheir inflvence ir verdal cleasroom Lehavior
8

divided by the amount of direct tsacher influences

In cenducting this study it w*s aasumed thatl! the verbal ) \
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behavior of the tescher was an adequate sample of her total
behavior; that is; her verbal statoments were consistent with hex
nonverbal gestures; how much teachers talk and what they say
determine to a large extent the resctions of the students; the
kinds of questions teachers ask asre an indicaticn of the qual ity
of teaching that is going on vnd the levels of thinking that are
being siimilated; and the lesscns observed and recorded were
exemplars of the tyjes of sclence lessons normally presented by

those teachers within the studye.
Procedure

This study focusoed upon an analysis of verbal bshavior
patterns during science activities in thirty-two mid-Michigan
primery grade classrooms. Sixteen of tie teachsars within these
classrooms used the tasaching methods and matortals suggested by
the Sclence Curriculum Improvemani Study (SCIS), and the remaining
sixteen teachers presonted more conventionsl science activities
as advoocated by their respective scLool systemi., These teachers
were oemployed vithin the DeWltt, Eust Lansing, Orand Ledge,
Laingsburg, and Willismston public schools and tauvght in ni:e
seperato buildings scattered throughout these distriocts. A three-
weok workahop (August S-August 23, 1968) employing the Sclenoce
Curriculum Improvosaunt Study's teaching methods and materiala
vas8 the primary experimental variebdble, and those sixteen teachers
vho teught soience using the SCIS approach during the 1968-69

school year were active perticipants within the workshopa.
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Portuble tape recorders were used to gather data during

each sclence lesson observed for the thirty-two teachsrs.
Formal cbservetions of the sixteen SCIS teachers began prior
to the summer workshop on April 22, 1968, and both the SCIS
teachers and those teachers using more =2onventionel sclence
activities recefved periodic visitations throughout the 1968-69
school yesr. Specificelly, each SCIS teacher recsived five such
visitstions; thes final lossor waes recorded on Merch 27, 1969,

Three instruments were used in evaluating the study's dsta.
Two of these neasurements were esclusively concerned with informa-
tion gathered from analyses of the taped lesscns--the Flandors
System of Interaction Analysisg and the Science Teaching Observa-
tional Inatrumento10 The third instrument, the Sciencs Process
Test for Elementsry School Teachers, vae a.written'test dasigned
to evaluate process skills and scloence concepteo]l

Two individuals were tvrained to anslyze the taped lessons;
each lesson, therefore, was reviewed twico-- once to gather data
using the Flanders System of Intersction Analysis and a second
time using the Science Teeching Observational Instrument. The
third eveluation instrvuent wes given to only the expsrimental
group-~those teachers who attended the summer workashop and vho
enmployed SCIS teaching methods and materiasls {n their clesarooms
during the 1968-69 school yosr. A pre-test using this instrument
was given to tne teachers on August 6, 1868, rrior to the summer
workshopt's fornel sctivities, On April 19, 1969 these toachers
wore tested again with the same inatrumont and undee similar

conditions, at the study's conclusion.
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0f the null hypotheses stated ln the section that follows,
the Flanders System of Interaction Analysis wes usri in obtaining
data to test hypotheses one through four. Tha Sclence T¢achirg
Observational Instrument evaluated data gathered for hypothesis
five., Hypothesis six was énalyzed using the results or pre-test
and post-test aedministrations of the Salence Process ‘lest for

Elementary School Tesachers.
Hypotheses
Stated in null form, the study's hypotheses weisa:

Ho; There is no difference in the toachers’ I ratio: during
science activities, Lefore and after the inv: oductior.
of SCIS teaching methods and materials (Hgy IDlzwazk 3

Hca There 18 no difference 1in the percentage of time toachers
spend talking durling mcience aotivities, before and sfter
the inticduction of SCIS teaching methode and materlals
(Ho2t TTy:=TT2)}

Hoa There is no difference in the percentage of time students
talk during solence aativitios, beforo and sfter the
introduotion of SCIS teaching methods and materia.s

HO4 Trere 18 no difference in the percentage of continuous
student commept duxring solenoco asctivities, before and after
the intrrduotion of SCIS toaching methods and materlsis

(Ko 4 CCr==C0gp' 3

Hps; There is no difference in the kinds of quostiona teachera
ask ochildren, befure and after the introduction of SCIS
teaching methods and materlels (H(gt XQyimkQp!l;

Hrg There is no diffe.ence in the teachera' comprehenslon of
the process aspeota of science, before srd after the
introduction of SCI1S teaching methods anc materisls

(Hogt P8,=PSp).
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Analysns of Results

Initially, onalyses were conducted to deteriina whethor
thore were any slgnificant differences hotween the SCIS teachers
and those toeachers using conventional s2d ence materisls for
hypotheses one through foul's To obtaln necessary statistical
dats, four separate t-tests were computed on the 1nltial obasrvations
of hoth the aixteon SCIS teuchers and the sixteon teachers uzing
moye c¢onventional arprcaches to alementary school scisnce. The
results demonstrated that thereo were nc significant difterences
betwaen these two groups of teecheirs on the inltial observations,
in regards to ID ratios, percentage of tascher talk, percentage
of student talk, snd percentajie of continuous astudent cormont
duyring asociunce activitles.

Additionelly, the investiga?or determined whether any
signiflicant difforences had ocourred, for hypotheses one through
four, betwoen the initiald observations and the final observations
of thoso teanchers omploying conventional aclence asotivities. Thero-
fore fouxr saperante t-teats for corrolatod data were colcu'sniied
tetwoen the initinl arnd finsl oLservations fo:» this group~ The
results demonctireted that there wore no signilicent differoncos
tetweon those two observations in irregzards to (D rnatios, percentoge
of teschar talk, vercontage of student tolk, aund parcentapo of
sontinuous strdent comment during science activitioes,

In regarcs to tho oxperimontal group, 2 reponted messures
oeatgn of n mixed model analysis of verianco, with on alpha 1lovel

at .06, vas uncod to ovaluate deta gathered for hypothesss one
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kinds of quoestions teachers ask childroen, before end aftsr the
Introdvotion of SCI8 teachlug methoda and mtorialas (Hg. s
KJ,R...KQz)o .

Tho Fpiedman tﬂO*Way analyela of varjance by rarks waa usod
%o analyze hypothosin 305012 After the peroentage cf quesfiunc
asked in eaoh of the £ive cntegoriee per teaahen obsor:ation
was determined, theae peruentages wera ranked acrosa all five
observationa for the aixteen SCIS teaoherao The Friedman S*Gtzsb‘w
was caleul@ted to analyze whether thore WAS @ diflelance in tho
kinds of questigns tasahgra asked or cnildron du”lng aoianoe
aotivitieso This statigtio was aignifican* (xx 57.7,»,,48 at
the .05 lovq; of sigpificancd. Arter this originel Erioqman test
produoced 5tatisticaliy significapt results, éddihiona\ togta
for time by typa interactions viere performed by raking ovthogonal

taats thb;n the aubtablaeol‘ Teblo two diaplays thosa tegh

resulta.
TABLE 2

SUMMARY OF TINE BY TYPE INTBR4GTIONS USINO TH& FRI1RLDRAN ANALYSIS
OF VARIANCE BY nadks . : - -*".ﬁ’”r;:;::::,_.:zn -
Tima by Type Jnteractionﬁ‘.‘. | ?v}edmaA §££Ei£ iﬁ.lx*’ .
T1-T2 ' 22:)143
Ty ¢+ Tg~ 87 ‘ 23,6143
T, + To+ By 7y | 20,9443
Ty 4 Tg+ g+ Ty 4T, | 4,38t

. T — M SN NI ot s st an

qs,,, .gu.aq; = Rot

& .
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Baaed uypon theéu statistizal results coucerning tescher
praferences for qguestion types, the null hypothesis HOS is
rejected.

Many of the newe: elementary sclence progcama doeveloped
within the past uecade place emphasis upon teacher comprehension
of the besic process skills that good science teachiig should
foster within chlildren. I'rom such ar emphanis, the lrvestigator
wished to determine whethe» c¢i not there would bLe a c¢ifference
in the teachers! comprehaensior o' the procsss aspects of sclence;
vefore and afte” the introduciion of SCIS teaching mcthods and
materials (HGB: PSiE”Psz)n A pro-test using the Sc¢iernce Process
Test forr Elementary School Teacners was administered to all sixtoeen
SCIS teachers prior to the sum'er woerkshop'a fovmal z::oivitleas.

A post-test using this same insiruwment was given to these slxteen
teacheri 2% the atudy's conclusiun., Using a t-test fc¢v correlated
data, the tes* scores wore analyz:d. Table three sumnrarizes the
results.

TABLE 3

YRE-TEST AND POST-TEST DATA COHCKRILNG ThE SCIS TEACHIRS ON
THE SCIENCE YROCESS Tt . .

Pre-test Yoat-test T-test
Numbey of
Teachexg 18 16
Mean Score 20,94 20.00 2.29N8
Standard
Deviation 5,40 +.98
3 gi= 2,143

.\95‘ » :‘5 df
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Based upon the statiatical results ocutlined abpva, the null
hypothesis 306 fails to be rejected.

Throughout the course of the study, rendom samples of teped
lessons analyzed previously were seleoted and revoded by both
individuale trained fox lesson analysis as an indlication of
intra-~obaerver reliability. Flanders advocates the use of Scott's
coefflolent of reliability for such eatimationaol4 This procedure
was followed in determining ohecks using both the Flanders
System of Interaction Analysis and the SBolencs Teaching Observatlonal
Irstrument. OFf the sixteen reliabllity checks recodvd, all but
two produced results ranging between .70 and .91,

Discussion

Although the data dieplayed in Teb le one clearliy demonstreates
a significant F statiatlc concerning tescher ID ratics, figure
one balow more vividly 41llustrates the implications of this

anelysiso.
347
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This ygiapn demonstrrates a very high D ratic ai the time two
interval (Tg). yet asrcss the remslining observaetlon times thers
has been a significant decrease. 14 would apprar that the slxtesn
SCIS teachurs sttempted a more indirvect approsch o verbal
behaviow patterns during the fall months immecdisteiy aftes the
workshop's conclusion, then sssumed a more direct stznce a3 the
school yees progressed. Pewhaps ona explenation for this pheno-
menorn centers upon the fact that the SCIS sclence piogram ia
heavily materlals-centerad, for the chlildren are actlvely involved
in manipulating such objects &s woo” samples, pleces of lead,
wire, and rubber balloona. The summer workshop great.y emphasized
the irportance of cavefully giving directions to yourg children
tefore allowing them to handle objectso Most SCIS teachers
increased thelir percentages of direction glving (Flanders
category six) across observation times. Such an Iincrease within
this category has the effect of depressing the teaciiers® ID ratios
acroas these same observation times. Fischler and Anastasiow's
data trends concerning ID ratios confirm the results wsntioncd
here ,+9
Certainly one set of data that deserves further comment
centers upon the sixteen SCIS tesachers’ prefersences Io:" question
typea acrosa the various observation times. The Sciencs Teaching
Obsevvational Instrumen® contalna flve caeteguieles of questions.
Two of these question tyres, "recall fects® sand "ses rslationshipal,
ars of a low ordex classification and siicit lituls cognitive
sklll from the children to eoffectively enswex. The othey thres b

question types {(meske observsetlon, hypnthesize, wud tea’ hyvpothesis) (
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sve of 3 higher order and demand more el{olt to answev corresily.

There wes & pyohounced cecrsese in the teschers: simple
rocall questions over time and a ahighi docreass In thely
preference for questions that focvus upon chlldren uescrlblug
relntionships. YLikewiss, these toachevms po- t:iayed nolicesablq
incressea in highewr level guestlions that ask childrer to uss
data Zvem theiy obsexvations and to hypothesira, Thore was vesy
little difference displayed in the teashers’ use of guestions
that demanded h.potheses to be tested, poaslibly bscsuse this
question category demends too much sophlstication for primary
grade ohildren to anewer effectively. Addltionally, 1t waas
noted that while there was a definite shift in guestion preferences
between the SCIS teachera? initial and final observetions, no
such prc.ounced shift occurred betveen the conventional science

teachera' question rreferences on initial and finaml observations.

Contlusions
The following conclusions described below seem justifiled, based
upon this study's findings.

Y. Those teachsr: who wera eéxposed to tha teaching methoda
and materials suggested by the Sclenca Cuyrizulum
Improvement Study differed slgnificantly from those
teschers employing conventional science teaching methoda

and materials, bWy demonstrating an lxcreaas iun tho
smount of dires? teacher influence displayed in verbal
behavior patterns during science activitles.
Apparently this was duve to an Increased pevcentage

of teacher directlon-giving to young children who
were actively involved with scisnce materials;

2. There was & pronounced shifé¢ in the guestion preferences
displayed by the experimental feechers after the intvro-
duction of SCIS tesching methods and materials. The
original observations demonstrated a heavy rellance
upon lcw order question typaes, demanding little rognitive
skill from the children to effectively answes. Atter

POOR ORIGINAL COPY - 3¢
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the wovkshop & —ucciusion; the teachers demonstreated s
greate: preicrence for high level questlons, which
included asking the children to make observatiocns of
soma on-going sonse activity or to reason oui {or guess;
an ansver which s not given as an immediate facho

3. Although the SCIS summer workshop's activities seemed to
have a pronounced influence vpon the experimental
teachers® science presentations during those fell months
immoediately following its concluslon, the possibllity
cannot be dlscounted that the types of science materials
used by these teachers migh% alse have contributed %o
this influence-

Implications

Based upon the data gathored during cbservations of sclence

lessona, the impiicationa listed below are worthy of consideration.

1, The Science Curriculum Improvement Study is hesvily
materialas-cenivred, for the children are actlively
involved in menipulsting various sclence equipment
during sclence lessons. Becaus& of such a diverse array
of activities occurring si-ultaneously, it was often
Aifficult to differsntiate categories eight arg nina
(student taik-response and student tallk-initistion}
waing the Flanders System of Interactlon Analysis.
Perhaps a modification of this system will be
necassery for future studies involving laboratocy-
orlented clagsroom activities,

2o Hesults from data analysls demonstrated that ihe SCIS
teachers used fewer low ordey questions and a greater
percentage of high order quastions immedistely after the
surmer workshop. Yet &g the school year progressed, the
teachers' preferences for guestlion types began to closely
parallel thelyr question patterns demohstrated dvi'ing those
months beiore participation in the summer workshop.
Possibly more effort should be placed vpon tortinual
supervision snd in-ser:vice consultatlion throughout the
school yeai* in future implementation projects, in an eflfors
to sustaln eny gaius made dwing a summer wor kshop
experience.

3> Some SCIS teachers sesemed to expend an unrsasorsabie
anrount of clasg time in the distributicn and retreval
of science materisls. It appesrs that such slicmentary
school teachers could benefit trom systemstic
Instruction in the handling and distribution uf sclence
equlpment.
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Summaiy

An investigation was conducted to study selected examples
of verbal bshavior patterns in primary grade élaaerOms durling
acience sotivities. Thirty-two elementary teachers within
five mid-Michigan rublie school distxlcts comprised the population
under consideration. Sixteen of these teachers taught scleance
in the conventlonal manner suggested by thely respective school
districts. Each of the sixteen remsining teaching participants
within the experimental population recelved an in-depth study of
the Sclence Curricuvium Tmprovement Studyfs teacl.ing methods
and materials, for they attended & three week workshop in tlese
techniques during the summer of 1968, This study was desighed as
a quagl-axperimental, time-seiries analysis and involved a seriss
of soclence teaching observations that begen in April; 1668 and
were concluded in March, 1969,

Each sclence lessun was recorded with easily .. table,
bettery powered tape recorders, and two of the thrse instruments
used in eveluating the study's date were exzlusively concerned
with informetion gathered fyrom snalyses of the taped lessons.

The data lndicated that the SCIS teachers differsd significently
from those teachers employing conventlonal science teaching
methods and materlals by demonstrating an increase in the
amount of direct teacher influence displayed in verbal behavios
patterns during sclence activities. Additionally, the experimen-
tal teachers dlsplayed a pronounced preference toward asking
high level questions of children, after the imtroduction of

SCIS teaching methods and materials.
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