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Preface

Jerome Bruner's book, The Process of Educgtion, ushered

in a decade of enormous activity in education. To summarize
the implications éor teacher education of such a decade is a
large and difficult task.

This task was done in an éll too short period of two
months. To accomplish it required the help of others which
must be acknowledged. I would like to thank Mrs. Ann Padilla
who searched Dissertation Abstracts for titles. Much thanks
must also go to Robert Denby of the Eric Clearinghouse for

English for locating the many Research in Education titles

used in this report. Finally, the efforts of Mi=ss Jane Williams
must be recognized. Her work with the card catalog and Edu-
cation Index was most helpful as was her assistance in preparing

the manuscript.

iv



Table of Contents

Introduction. ceeeeseeeeoneeeococnnoosossscssssansascnssns

Part I Some Attempts to Implement Bruner's Model
of Curriculum and InStructionN..ececsceeeccocecssrcncs
Discipline Structures
Structured Approaches to English.e.ccececececes
Conceptual StudieS.seeceessccccesccnnsanns
Empirical StudieS....ccecceeccceccacsasans
SUMMATY. ceoeeoccosssasscasossescsscscsassas
Structured Approaches to MathematicS...cerecee.
Structured Approaches to SciencCee.ceeeesccssass
Structured Approaches to Social Studies
Conceptual StudieS...ceececeecennoscccanss
The Stanford StudieS..cceceeessscsnssesacs
Empirical StudiesS....eceecesecsncsocasoass
SUMMALY. ceaceocscccacossosscsscssssscsssonsae
School Tasks and Cognitive LevelS8..eccscevceocccaces
Grade Placement of Material.....cceecececoccovcscces
Inquiry Learning and Teaching....e.ececececacecccesns
Inquiry Procedures Evaluated
Two Group ComparisonS.ececcececcscecosssocss
Multiple ComparisonS...ceccesccecacocccccs
Comparisons to a Standard......cccececcses
ConcluSion8.,.cecocececececacacasossosoncscsns
Research Relevant to Aspects of Inquirye.......
Searching..ecceceeseosssocccrscoscossossans
Manipulation....esceccceooscaccceasccs
Perceptual Set.eeccecceccscscoscsnncss
Organizational Patterns.....cecsesse.
ConclusSionNS...cceceencscsasccacsssoose
Data ProcessSing...ceeeeecsoccscscscsscccoas
DiSCOVerYeeeooesceoscossosssacasnssasccsocse
ConditionsS..ceunecescrsesscscacsscreos
Teacher Manipulation.eescececosscecess
SUNMMATY . .esesnvsvseensssoscssscsssccaas
MotivationNesieescocososovesosssecoosccososcrcsosseacsoanas
Audlo Visudl...eeeccevococseiorsesscoscscscascoscccccne
CONCluBioNee.ccscessosscccacerssessssccnssscsascsnsnce

ii

1

11

12
12
i5
17
17
19

22
25
27
32
32
37
39

43
47
52
53
54
55
58
58
60
61
61
66
66
67
70
71
77
81



Paft II....l....aa....c...............c.oe.........cc.tc. 83

IntroductioNe.iecsceeeocseeasoancacssscasassssaassanaa 84
Instituting New Curricula...ccccceececeacccaaccaaaaas 85
Instituting New ProgramS...cccecceccececcccacceas 85
Changes in Teacher Education..i.ccececocesraaca 95
Program GuidelineS...ceceeececcccccccccaccccaas 97
Ptepéring Teachers to Teach the New Curricula....... 98
Single TreatmentScceccessebaacacnsvacasaaaaanae 99
Improving Teacher Knowledge.......occocece0. 99
Teaching the New Curriculacececesssccess..104
Improving Teacher AttitudeS.e.ceecesesess.ll8
Multiple TreatmentS...cececececeecasccsascaasssl22
ConNCluSioNeccccesecrscaoaeossassassossascsanceaslll
Preparing Teachers of Teachers for the New
CUXTicUlBceescecsoscossscssssossssssccssscnnseslldd

iii



O

ERIC

Aruitoxt provided by Eic:

INTRODUCTION

<y

~

Progfcssivc education ground to a halt in the«éér1y
50's as more and more people became disenchanted. The
voices of the disencﬁanted were many; sowme were shrill; some
wer< reasonavle; and sume were unreasoniing, but they all héd

their say., One of thic shiliist veoices was that of Arthur
Bes Lo tho duhbgd the educational establishment as "regcree-
sive (p. 43)." bcstor's primary concern was with the goals
of eductztior.. FHe acknowledged pedugogy as a legitimate; but
applied field, As he saw it, the proper concern of pedagogy
was how something might be taught; not whot should be taught.
The what, or goals of education were the concern of the acu-
demin commurity with whiich he identified.

4 great deal of heat was added to the situation by So-
viet success in space. The rocket thau launched Sputwnik I
i

aiso 17mched the Naticval Defense Edurstion Act (MDEA) with

can asgist frem famiral yman Rickover. Rickover successful-

. . ) e 1. T S r 1 PR E
IJ’ :.rdUC_C'. ti.o ¢ the o ST LY sa [ RO U ST

threateaed by the 7ailures of ite schoole to produce techno-

logically qur i 7 ad peveara du large nushovs,  Runerour

.
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comparisons of the uusbers of mathewmaticians, physicists,
chemists, and enginecers prepared each year in the Soviet
Unicn and in the United States were made. Because the So-

. 3 . . . 9 .
viats exceedeu the Americans in these comparisons the common

. 3 . 4 .

schools were found wanting. The view that existence as a
nation depended upon improvemcent of our echools prevailed.
The NDEA acl was easily passcd by Congress to stimulate edu-

cation in technical fields, foreign languages, and

counseling,

¢
>

Conant examined the high sclhiools of the United States
and found them wanting. Conant appliauded the American in-
vention of the comprehensive high school, but he was less
enthusizstic avbout what able Amuricén youthn svucied in the
compiechrnsive high schiool. He eelled Jor nghly acadenic,
discipline oriented programs of study for able youth whom he
felt should go on to college. The prono&ncemcnts of Bestor,
Rickover, Conant, and many others either created or re-
flected a pubiic opinion that called for fundamental changus
in American schools. o .

Heanwhile, othors were at wouk establishing patteras

that chbawge would tike. Amonp thusze were Jeirold Zacharias,

Max RBRebevinan, andg Edvard Begle (Abinbon, 1. 218), 211 o

=n

: N e
wpom wore at work even hafore Sputnik. Collectively these
wen, and many otheve, felt thot +the contnt of the common

schools wes Ladly in noed of modernizucion and that inguiry
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Procedures snould replace lecture, assigament, and drill as
tea;hing techniques.

The task of relating public disilluszionment with the
schools to imnmovative curriculﬁm procedures fell toc Jerome:-S.
Bruner. Bruner, Zachariaé, Begle, and 32 other key educa-
tors met at Woods Hole in 1959 to discuss how education in

science might be improved. A svsthesis of those discussions

was produced by Bruncr inr the form of a slim buok entitled,

The Process of Education. Process set the pattern of change
for one of the most dynamic periods ever experienced by pub-
lic education.

In Process, Bruner identified four themes that emerged
during the Woods Hole discussions. Tiz themes werc: the
impgrtance of structvre in learning, readiness as a function
of approach, the importance of intuition, and thg‘value of
intrinsic motivatioun. The use of audio-visual materials as

a source of vicarious experience was also discussed.
Siructure was seen &8s important because it facilitated
noa-specific trensfer of learning, that is, learning how to
learn within a field of inquiry;. Bruner scw the gransfer
pienoiicnon as central to education. Chiidren were to be
taught to make appropriate responses in & wide variety of
situations, As they saw it it was not possible to teach

children how to relate in every syocific olturiing that

might be encountered. Thus the bent that could be lioped for

O
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was tc teach a central core of generalized respouses thac
could be adapted te +the requirementé of particular situations.
To be useful 1earners.must understand the principles upon
which genefalized responses are based. Because most situa-
tions cennot be anticipated even at a gemnerzl level, lcarn-
€ers need to knéwvsfrategies of learning., that is, how to
reason within a field of inquiyry. :

The term structure referred to a fundamental set of
principies that were seen as facilitating understanding of
events not yét cncouhtered. Structural principles wuere con-
ceptualized as bLeing interrclated and tagether with an
appropriate mode of inquiry constituted a fie]d of inquiry
or a discipline. It was theorized that a learner with a
wvell articulatad sense of structure woculd be betier able to
grasp new situations involving the structuring principles
vhich provided an intellectual framework. Néw material,
being merely specific instances of already understood géneral
principles, would add to one's understanding of the struc-
turing principles. A sense of structure was seen as giving/
learncis cognitive maps for intellectual wveoads as yet
untraveled.

Bruner czllad for a reexamination of lecrning readiness
ir terms of structure. To qualify as structure, a priunciple
must be so basic and pervasive as to be useful in simple

concrete instances 2s well 25 complex abstract irstances.
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Very young lcarners should Le able to learn the principle at

seme level of sopliistication, perhaps only at an intuitive

level &nd with refereuce to concrete events. To be worth
learning the prinCiéle should be hglpful in allowing more
mature learnars to deal with more complex situations, as well
as being of wvalue to the pupillat the time of learning.
Thic linc of rcasoning constitutes the rationale of Bruner's ™
famous assertion, "that the foundations of any subjcct may
be taught to aﬂybody at any age in some form {(p. 12)."
Brunar 'as others before him, visualized curriculum in
terms of a spiral. = In spiral curricula pupils encounter the
same ideas in mere sophisticated forms through the school
years. Evuner's spiral, of course, was madc of stru:turaf
principies. The structural elements were embedded in speci-
fic contexts ordered in cowplexity by cognitive levels as

enunciated by Piaget. Bruner indicated two levels as bzing

.of particular relevence to the design of school curricule.:

\

One was the stage of concrete operations vwhich included ac-
tivities requiring the learnmer to cbtain data froa the real
would &nd trzusf{draing it in such & twray that it can he used
sclectively in the colution of'pfoblems, The other was the
stage of forwal operation. Learners functioning at the
formal lcvel were Lot bound'by vhat they have ewvperienced.

Thgy could deul cffectively with absiractions and hypotheses.

~~



In Brunier's spiral, leasrners wogld repeatedly encounter
structural principles in contexts sequenced according to
Piaget's formulation of conceptual levels.

The advantage of structural knoiwsledge lay in usefulnéss

in dealing with novel cventé. To relate novel events to rel-
evant structuring principles required insight. Insight was
seen as the preduct of intuitive rezsoning. Intuitive rea-
soninf is'non-rigorous and when compared to analytic thiaking--
disorderly. 1 is also subject to error. DNot all pexrceived
relationships ﬁrpve te be trues when tested. Learners must

be prepared to .make mistakes and to realize that error is an
ordinary biproduct of creative thought.

Brﬁner was especially interestod in heuristic proceduvres,
:Heuristic~procedurcs wére‘coﬂceptualired as“qon—rigorous
‘reasoniug strategies that employ-iﬁtuition. Bruner gave .

- reasoning by analogy; appeal to symmctry, examinatioes of
limiting cases, and use of visualizations ov models a5 illus- |
trations of heuristic recasouing stfategies. Fo claim was
made that the use of these sirategies would alwavslprodﬁce
corvect solutions, but these strategies often produced novel
and creative solutions. Further, it was hoped that fecility
with heuristics prepared learncrs to reason- throuph more com-

plex problems independently, that it jndependent of schools

L

and grades. ‘
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Motivation for learning was the fourih theme developed
by Bruner iu Proccss. The concerns here was with learncr

~ preoccupation with aflairs of th® peer culture and academic

.~

s

"spectatorites.'" Bruner also wished to avoid scmething he
dubbed "meritocracy': excessive stress oun grades and test

performancc. e saw this leading to a new elite as job op-
B .' ' ' e '
portunities becamn tied to school performance. The desire
- ” . 7 - . -,
was to make education intrinsically motivacing; school learn-
: B . . . ’4
ers were to share the thrill of inquiry and discovery

experiénced by resecarch scholars. Motivation for learning
the spiral curriculum was to_be natural curiosity and in-
. \ s

volvement of the learner in the processes of inquiry.

The fival chapter dealt with andio-visnal

devices as aideg. to implementing curricula with the proposed

characteristics. Here again, there was coucern for specta-

. .

torites which was associzted with so many filmed presentations.
Bruner's plea was for audin-visual materials that could be

integrated into the fabric of the curricula for which they

were designeﬁ.

Science experiments wer?:s;en-és classical audio-visual
devices, but not if they weire nerely watched. Experiments
wip& pre-ordained oﬁgeomes vere not seen as us:xful either.
Experiments should afouse learner curﬁosigyf‘prcvidc expe:-'
ience and data for problen solving, and éxerlice structural
knowladge. Films;wcre scen ag imﬁ“riant dources of vicariou.

O
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enciclecoe or datz when integraced into the fabric of in-
struction. Novelé and dramatic films were alsc seen as
devic2s Lo present important ideas 2nd relationships. Final-
Iy teaching wachines were endorsed for their ussfulness in
teaching and to relieve teaphcrs of some of their more te-
dious tasks.

In Procecs, Rruner struck four themes. He stressed the

importance of structure, which cén be defined as an inter-

“locking =et of ideas, principles, concepts, etc. and an

appropriaete method of inquiry. Next, he stressed the impor-

tance of readiness which he visualized as levels of cognition

afrer Piaget and he gave special attention to two levels:

concrete and for2l,  Intultive thinking wes endorsed as

being simitay to the kind of reasoning used by scholars
during inguiry. Finally, the importance of intrinsic moti-
vation was styressed, Learners should fwad joy in léarning
if they are to pevsist past the awarding of the final gradé
in a ccursce. He cleosed with a short statement on audio-
vicval imstruction vhich he saw as valuable when it faeilitated
inquiry,

Little is caid in Procesc about the preparation of
teanhers,  We cant wake séme iuéerences hewever from vhat was
said about curriculum au& leavning. First of all, in order

to teach curricula built on Bruier's mode) teachers would

»

have to he well dunforned in the discipline(s) they are teach-

ing. - Teachors canmnot teach a Fnowledge of structure they



themselves do not possess. Since structural knowledge reguires
nore than a group of the specifics in & text we infer that

he meant that teacheivs should be thorouwghly prepared in sub-
jects they teach. -

We also iufler a necessity for & rather thorough know-
ledge and understanding of deveclopmental psychology, especially
?iaget's levels of cognition.  Rather ébviously teachers
wouid also have to understand the bchavioral cues associated
with levels of cognition. Thus, teachers wouid have to be

"

c¢linicians as well as scholars.

As Bruncy points cut, analytical thirnking is rulc bound

;

‘and produces fairly predictable results. Intuitive thinkiug

is not 2na does not. To tecach Brumerian curricula, teachers
will also have to be skilled indquirers and chkilled in help-
ing others inguire.

Finally, teachers will have to be enthuéiastic about
learning an inquiry if they are to model the behavior desired

under "Motives for Learniung." If inquiry is not perceived

" as revarding for the teachers, why would children wish to

O
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become inquirers?

In the decade that has past much work has been doue
with Brunei's councepts of curriculum and instruction. Some
of that work(will be rev;eued in this raper. The puper is
divided into two paris. Part on¢ deals with-studies that

in some woy evaluvate Bruncx's four thens conceptuzlizations.



In part two studies dealing with attempts to prepare teach-

ers to use curricula developed con the Bruneyr wmcdel will be

reviewed.

o
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Some Attempts to Implement

Bruner's Model of Curriculum aud Instruction
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Diecipline Stiructures
Bruner's articularion of the conclusions of the VWoods
Hole Confercrmce touched off numerous attempts to define the
structure of various disciplines, some of which will be sum-
marized in this section. The references dealt with under this
keading are grouped by general subject: English, methematics,

scicence, and social studies,

Struciured Approaches to Englist

Conceptual Studies. Several approaches to the struc-

turing of English were suggested. Steinberg, Cottrell,
Siack, and Josephs described an appsoach which ircluded
litevature, ccmpositiecn, and language studies. Tapguacc
study appearad to deal with those topics which were fczmcriy
the concern of grammar and usage. Carlsen and Crow examired
the same three part structural approachi and found it wentiug
in some respects but commendable in others.

Fivally, two alternate &nd less complete formulations of
structurc for literature were suggested. NHuff's central con-
cern seencd to be the requencing for instrucfién of piecer
of literature in order to build conceptual structures.
Sanborn was more concernced with ccmmﬁnication in o soczial
context,

Steinberg, Cottrell, Slack, and Josephs (190656) decseribed

ar inductive approach to the teaching of English inecloding

;
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literature, composition, and langusge. The instyructicasl
patterns recommendad appeared to be siniiler to Suchman's in
that a stimulue--bit of literature, idea from 2 reading, or
a sentence--is prosented along with a strycturing question,
e.g., what is the tone of this poem?, what events in the
story support this inteiprctation?, or how is this word func-
tioning in this sentence, and discussion issues. 1lnductive
teachers were described as having a serics of questions re-
garding the stimuluse which tend to guide the learner's
discovery of the goal relationships. While the authors
quote Bruner and Piaget for their psychologiéal rationale,
whag they'rccoﬁmended vas aimost‘programmati;. One might
be.able to explain their strategy as well with a coudition-
: ) N -
ing frimework. The avthors cite a number, of ad%nntagas for
the inducti}e abpfoach,includingQ, pupils’' practica iﬁ-épeak—
ing and listeniag, the occurrence of opénfunded'quesﬁidns-
that cut ecross all sﬁfdivisidns of-Eninéh, andrthe 6ppor—
) 8
tunity for artistic ekprésbion in tcaching( A number of
specific examplés.of_confént andzlessons were prcéented,

but no date were prescnted to tupport major assertiors.

o

Carlsen and Crow (1967) reviewed materizals produ@ed by

- the various Project English Centers. They found several

universally accepted chayacteristics. English vas scen as
consistirg of langunge, litcrature, and composition; English

was to be studied rs & discipline for its own schké rather

Py

Cthan for utilirarian\yfeasons; and inductive methoads vere

13
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stressed. Carlsen #nd Crow felt that the centers had suc-
ceeded in writing materials from a consistent point of view
for the first time. They observed that chronological‘and
biographical appruuches werce all buct dead. MNDEA institutes
were seen as the "line" functions of the centers; the curric-
ulum projects were sccn as performing "staff" functions.
They were disappointed in not finding any new jdeas, rather
they found elaborations of pre-existing ideas. Age grouping
was also accepted, but English as communication was not.
They regretted the absence of skills programs and notecd that
the public cxpects English tecachers to teach spelling and
otner basie skills. A number of other exceptions were !
nited. Carlscn ard Crow singled out the Florida project for
praisc in that they vere seen as having atteuped to evaluate
their progiram. They cloused by notine that each professional
generation seems to stert our fresh wichout capitalizing on
what has already been learncd. - <

In a conceptual study, Huff (1968) saw the acquiring of
enrabling ovr strategic concepts as necescary to reading imag-
inative literature. He viewved models of concept learning as
providing an ouproach to sequoncing o literature curriculuri.,
In sequencing, ona would begin with an illustration of a

basic concept that bas utility in developing a structure or

conceptual net. The acquired structvre would serve to facil-

*itave the discevery of other stuccivtes Viich interlock at

RIC
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some level of abstraction. Huff saw the organizing of liter-
ature b} stiructures as making literature more cowmprchensiblc.

Sanbo;n (1967) viewed lansuage as a process which pro-
ceeds through incuiry to develop conceptual structures. Heo
considered two ordecrs of 1ang¢nge process: the processes by
which cognitive and¢ linguistic competence is devaeloped and
the regular structural and operational principles through
which such processes acquire form in a social context. In
this scheme, a language event is seen as having tne constit-
uents of speaker, person addressed,'mess;ge, and context.
Sanborn's approach to English would place man and his ef-
fort$ to commuuicate in the center and netaphcerizing,
explicating, role-taking, and intevrpretinsg would rcceive
emphasis as primary unifyinpg features,

Empirical Studies. Two studics contrasted groups taught

traditionally with groups taught through structurad approaches.

~

Sullivan, Qkade, and Niedermeyer found a structured approach
successiul ip teaching composition skills to primary child-
ren. Blakc and Hammill were also concerned with composition,
tut ware less successful in a comparison study of inter-
mediate pupils,

Sullivén, Ckada, anrd Niedermeyér (1971) used a cave-
fully sequenced set of exercises to teach 420 first-graders
story writing skills., The 64 exercises were taught over the
five and oie-lialf months. They bogan with tashe vhich re-
quired punils to salecct responses anpropriats to & pictured

situation cud cndued with (ashe requiring the students ‘o

15
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construct their own responses. 7The criterion task was a
story written about a étimulus picturc. The picturcs were
judged by én glementary teacher, a high school teacher, a
writer of children's storics, and awn.editor. Corrvelation
betveen readers was .76. Pupils receiving the experimental
program significently outperformed a comparabliec group of
uninstructed purils in terms of total number of words used,
number of sentcnces used, and by making fewcr errors of
capitalization and punctuation, and spelling errors. The
investigators concluded that the use of systematic materials
can improve the story-writing proficiency of first-grade
childsen,

Blake and Hammill (1967) compared compositicns written
by two classes of fourth and fifth-giade pupils taupght
structural linguistics and two taught conventionally. A pre-
post design was used. The criterion task was performance in
vriting an essay which was graded for a number of specific
chacacteristics. No reliability figures for grading were
reported. Groups had comparable socio-economic backgrounds
and verbal abilities., The experimental group was found to
use a signigicantly lairger voczbulary. All ocher contrasts
wevre non-significant., More non-significant positive changes
were found for the experimental group, however. “The authors
concluded that the results of the study encouraged the

teachers in this sample to continue the preogram.

O
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Summar.. Structured approaches to the teaching of Eng-
lish were formulated and tested.. The formuletions usudlly
included three ccntent eleﬁents: literature, cmposition,
and language or giranmar. According to Carlsen and Crow the
apbroaches faitlifully articulated a point of view. That
point of view stressed inductive methods and English as a
discipline to b:~$tvdied for ;Ls own sake. Those conduc~

ting empirical studies found some suvpport for these

formulations.

Structured Apvroaches to Mathematics

Structure received sttention in mathematics zlso.

a
Buchalter suirveyed 45 comron school mathematics texts and

found that they dealt with lower cogaitive aspects of mathe-
matics structure move adequately than higher cognitive
processes. Dyer unsuccessfully soyght to demoiistrate the
superiority of a structural approach to the tcaching of
o ,

reliability. Finally, Xaprclian reports a pilot study of

the Patterrs in Arithmetic program.

Buchnlter (1969) developed. on instrument tn assess the
structural content of nathematics texthooks. She defined
structure in terms of the following concepts: sets, ordered
sets, groups, fields, vector space, and legic and founda-
tions. Her instrument was also designed to assess Ehe
cognitive levels with wnich concepts were dealtl A parel
of 15 judges used the fastrument to eveluate 19 series whieh
inciuded a total of 45 tesis. She feund that the svructurs!
o )

E[{L(}eprs were betrer covered ar lovwer copnitive levels, that
P v | b
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application was not handled betiter than knowledze and com-
preheusion, and that the prescatation of mathematical
structu. e at the two lowest cogunitive levels did not differ
from presentations of higher cognitive processes.

Buchalfer conciuded that the texts exéﬁined dealt with
maﬁhemdtical structure inadequagely.

Dyer .'19£9) zomparad learn;r achieverent and transfer
from a lesson on reliability preseptcd in {Liree modes. The
modes were: diagram, verbal, and non-review. A no-instruc-
tionn contrel group was aiso used. She hypothesized ithat the.
diagram presentation would result in greqter learning be-
czuse it graphically deplicted structural components of the
lessons. fhoe verbal treatment cnnFaincd the same content as
tue diagram treztment, but the three-level structure was not
depicted. The non-review group mercly read the 7000 word
passaje that the vﬁperimcntal lessons were based upoﬁ. No
sigﬁlficant differences were found betveen groups on either
the aqhievcm?nt or transfer task. Dver identified some prob-
lems with hc; materials and suggested thaf these groblems
might‘be respensible for the result of no significant dif-
ferences.

Kapreiicn (1961) reportad results of an evaluation of
the pilot program of Patterns in Arithmecic é?IA). He found

that 92.3% cf the fourth-zrade pupils receiving PIA instruc-

tion reported favorablc acceptarce., Thev also reported that

]
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they had becn espeé’qlly helped in division, nultiplication,
and prose tasks. éixty-threc‘per cent reported that the pro-
gram helped them very much but interestingly 55% stated they
needed help f{row thoir teachers more with PIA. All‘in ali,
PIA was vell received by the pupils during its fourth-grade
pilot run.

From thrse few studies little can be conclédea.

Bruner's ideag were tried and found popular, at least in

the form taken by the Patterns in Arithmetic.

Structured Approaches to Science

Science veceived as much attention as did 2ny of tﬁe
instructional fields during the Druneriaﬁ decade of currice-
ulum reform. FHere we will rely ou Gong to give us a gencral
picture of these curricula. A short descripticn of a par-
ticular elementary science curriculum which will be thc
subject of a.number of studies is presented by Mayor and
Liverwoge .

Gong (1964} used ﬁqrelson'é technique of content anal-
ysis tc "expose'" the assumptions, rationale, and cquesiions
of the new secondary school science curriculum projects in
terms of their goals, content, organizatioﬁ, instructional
.procedures, aqd teacher education. Undey goals he found a
general assumptioplthat an uaderstanding of the theoretical
framework of modern scieuce, and not its practical or personal-
social applications, as the wost valuable outcows to be

O
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achieved. The contert of the ucw science curv.cule wa °

found to consist of theoretical knowledge of the kind that

might interest research scientists. The content was scen as
separate from its own historical developmeat, other school
subjects, and from relatecd technology: The new courses were

organized to link content with mcthods of inquiry. The dom-
inent strategy war to engage pupils in a planned- sequence of

\

repeated encounters with scicntific inquiry related to
ma jor Concepts and theoriecs of the discipline. The favored

instructional schecwme was found to be a procedure that ini-

tates the behavior of research scientists. Teecher educaiica

was secn as a five-year process emphasizing scicentific con-

cepts and inquiry processes basic to the modern state of the

discipline. Work in methods of tcaching science was also

recommended. » n ~

.

Mayor and Livermore (1969) described Science-~A Process
Approach, an integrated mathematics, science, and social
science curviculum for grades K-7. The curriculum was made

4 .
up of grade level "parts'" and each part contains 20-25 exer-

cises ordercd by process hierarchiez. Behavicral objex~ti
and critevrion tests were vroduced, tested, and revised.

Two investigetors were unsucceceful in demonstrating
the superiority of structural anproaches to science over con-
ventional or rando; organizations. Dallas contrasted a

a
hierarchial writh a non-hierarchial anproach and Pyatte com=
pared a structured to-a rauden approach.
O
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Dallas (1268) compared spplication learning of fwo
grdups of science educztion students taught ten science
conceﬁts organized, or not organized into a hierarchy. A
no-instruction contral group was also used. The criterion
was an exaninz tion of applications as defined by Bloom. The
examination was validated by a jury of professional scien-

i
tists ard educ;tors. Mo sigrificant differences betwe;n
treatment‘groupsfwas féundv Eot ?ighly significant differ-
ences between traatuens éroups and tae no-treatment @ontrol

-~

group was found,

. 3 . ’
Pyatte (1968) socught to test the effects of a structured
presentation4dcaling'with measurement o achievenent and

.

transfev learning. A carefu]ly;sequenced progrermmed text
was prep;reﬁ alpﬁg with a random versiorn of the sane té#t.
Fourth, fifth, and sixth-grade pupils in three schoolg
studied the texts and took EPF achievémeﬁt and transfer

tests. For the.analysis of the data, pupils were divided

into high, medium, and low ability groups based on scores

derived from The Iowa Test of Basic Skills. Pyatté found

.

no sigaificant differences for mode of presentation. Sig-

nificant diffe&énccs were found for gfadc and cbility group.
Brighter pupils did better with the organized program.

From Gong's  anlysis w2 conclude that Brunerle ideas of
structure, inquiry, readinéss, s1d motivation Qere faithfully

expressed in new science curriculsa. The findings of the

N
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empiricnl studies suggest that instructed groups learn bot-

ter than uninstructed groups, but that differences in content

erpganization had :little effect on outcomes.

Structured Approaches to Social Studies

Conceptual Studies. Bruner's ideas regarding inquiry
and structure found adherents in the social sciences.
Tucker surveyed the material of the new social stud}es and
found they possessed a number of Brunéfian characteristics.
"Hertzberg described a small teacher-initiated prograﬁito de-
velop a structured curriculum for seventh-grade New York
history. Anthony criticized autho;s of-new socigl gtudies
curriculum material for identifying the content ﬁo be taught
p&ior to dctcrminigg the goals tb be'sought. Elliott sur-
veyad professional litérature and concluded that é'discipline:
oriented curriculum was poésible for history. Allen )
described a program of the Délaware Historica]:Association

. N ' 7
to photograph historical documents to give pppils the feel
;lecll as Ehe qontent of documents used by histor}ans.
Finally & critigue by Krug‘(1966) of a structured approgch
is precsented,

Tucker (1969) analyzed and classified dimensions of

content and inquiry identified in literature abcocut the lnew'!

soc:ai studics. Content questious referred to both-. so-

cial science disciplines and the practical problems of man
\‘1 ‘ . - . , 0
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and society. Inguiry questions” referred to descriptive an
normati;e problems. She concliuded that the new social sEudies
contained multip1e éimensions‘which implied new potentiali-
ties for the social, studies.

Hertzberg (1963) described aﬁ agthropological approach
to the teaching of New York State history for seventh-graders
developed by a committee of teachers working one evening per
week for four years. peﬁails of one of the units (Iroquois
Culture) but no evaluativé data were prescnted. ] °

Anthony (1967) criticized the authors of the new his-
téry‘qoursgs‘as being insensitive to the fcle of objecfiyes
in planning curricula. He maintained tﬁat new his;dry au-
thorstoften decided whét should be taugﬁt and then figured
éut tﬂe objectiﬁes. If pupil neéés were t#ken into consider-

' ation micro-analysis would morc'likeiy be the stress than-
the preoecupation with past wars;and pdlitids éerpeﬁubted by
new curriéqla. Anthony also cpiticiéed the stress 'placed” on
th2 use of original sources. :He'questionea their utility
for use wkth the full range of cémmon school pupiis. YHe
felt ;ase studies of the Oliver and Shaver variety might Le
more appcaling aﬁd comprehensible to youth. |

Eliiotgn(i9635/reviewed professional lfgerature to dg~
Oelop a discipline~basged gurriculum propdsal for history. 
He ccnclude& that it was pgssible to produce a unified dis-
cipline proposai; fhat it was possible to prodﬁce a descript%on

PRy o
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schgqls and interpretative approaches; that the discipline
proposal could interrelate features of é number of twentieth-
céntury cpistemologies and curriculum proposals; and th;t
curriculum workers should take the initiative in carrying
through coopcratéon among scﬁolap§ and educators.

Allen (1966) naintained that anthologies of prima;y-
csources for use in history classes failed to convey the samc,
atmosphere as the original documents. Such anthologies were
scen as usefuvl in detérmining.what was szid, but were not
interesting as artifacts. He described a project of the His-
torical Society éf Delaware which was photographically
réprodgping small groups of related AOcuments for use in the
common schools. A teacher's guide was provided. 1 wes §é1t
that the use of these documents would make the study of his-
tory through documents a realer experience.

Krug (1966) questioned the applicability of Bruner's idea
of struciure to the sociai studies. He noted the professional
histovian's dlsinterest in structure and criticized struc-
turing statements from ESI and the Wiscon%in conceptual
framewgrk as very general and not éspecially insightful. "Fke

alsc objected to the amalgamation of several social sciences

in the EST curriculum, Man: A Course of Study. He wondered
why no such amalgam was proposed for mathematics and the

sciences. Lastly, he criticized structural approaches as

stressing the general rather than the specific. uoting
g P g



Bettelhcim vho expressed a need to understand the complexities
and contradictions of mankind he was concerned that pupils
might not learn the complexities of the human condition as

Teported by historians.

* The Stanford Studies. One structural approach to the

Ty
J

secial ctudies has been underway at Stanford Universiry since
1953 (Williums, 1960). The project had as its goal the pro-
duction of an articulated K-12 secial studies curriculum,
During phase 1 of the project 3,227 basic generalizations
were gleaned from literature of the social sciences relevant
to ten basic categories of human activities. The selected
categeries of human activities were:

Organizing and geoverning

Providing recreation

I'rotccting and conserving human and natural
resources

Expressing religious impulses

Expressing ana satisfying esthetic needs and
impulses

Transporting people and foods

Yroducing, exchanging, distributing, and coun-

sumilig food, clothing, shelter, and other

consumer gocds and services -

Communicating facts, ideas, and feclings

Providing education

Creating tools, technics, and social arrangements
The identified generalizations grouped by the ten catroories

O
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of human activities was to constitute the scope of the artic-
ulated curriculum.

An expénding commun%ties model was used to sequence the
identified generalizations. Eleven "communities'" were en-
visaéqd sterting with '"the family community" and ending with
“"the world community." This éurvcy of rescarch turned‘up
phase 11 studies déaling with: the school community (Hebler,
1966), the local communities (Parker, 1955), the state com~
munity (Del Rosso, 1968). the region-of-state‘community
(Williams,71966), the national community (LaMarche, l§68).
and the emcrging Atlantic community (Miller, 1968). Other
fiagments of-thc project may have been compleced at this
time. Thz third phase of the preject is to be an applica-
tion of the structured social studies content to classroom
situations (Hebler, 1966).

The Stanford project was beguﬁ long before the‘publica-
tion of Bruner's Process and has its roots more in progressive
education thawn in perceptual cognition. The project is in-
cluded in this review because it features interlocking sets

of

gereralizetions and a spiral organization. Unlike
Bruner's counceptualizations, structuvre here is provided by
the ter basic activities around which many discrete general-

izations ar< clustered rather than the same few consiyructs

being taught zt move sophisticatad levels throuph the grades.
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Tke model his not been tested nor have classroom nmaterials

been produced.

Empirical Studies. Others in the social-studies sought
to Lest some aspect of the curriculum deuelopment process.
Some sought to find strategies for developmenta? process and
product evaluation: others sought to establish the validity
of the Brunevian approach. Ehresman worked with agriculture
students and teachers with content on farm cooperatives for

the pupcose of testing a structured approach. Henzl pro-

posed and tested thruugh action research a scheme for
developing a spiral curriculum for the social studies.
Gornick coatrastcd a conceptual ;pproach with a conventional
approach and found an advantage -for the concecptual approach.
Croabtrce found significaent contrasts for an agproéch which
was pupil paced. Finally, Kurfman developed and‘tested_a
scheme for evaluating and revising the products of é/cur—
riculum develoémeut program.

Ehresman (1967) compared two groups of agriculture

students. The teachers of one group had the use of a siruc-

tured unit; teachers of the seccud group did not. All giroupns

received instiaction on agricultural cooperatives. No sig-
nificant differences were found in achievement between the
two groups. Teacheis using the structured unit reported a

favorable reactiocn to its use.

27



Henzl (1270) pruposed and demonstrgted‘g procedhre for
developing & spiral curriculum }n gecgraphy. She began by
conceptuélizing her problem and then proceeded to identify
ten basicAgeography concepts. fhey wore: space, air, time,
rock, water, plants, animals, ethnographic man, ecologic man,
ané economic man. She then prepared a curriculum guidc which
placed concépts related to space in an ascending order of com-
plexity. Finally, cthe éroposed‘order of concepts was tested
at a number of grade levels to determine their SUitaBility
for discoyery learning. Henzl felt the procgdure had demon-

“strated its feasibility and recommended continuaed work on
the remaining nine concepts.

Gnrnick (1968) contrasted performance on éa achieve%ent
test andﬁén a test of transfer of pgpils taught through a
conventional approach and through an inquiry-structural ap-
proach to elementary school social studies. The content
for the experimental group wis based on five interrelated
concepts derived from econcmics, geographf, history, anthro-
pology, sociology, aud pglitical scieice. The content for
the traditional group vus derived from ideas contained in 2

compilatiou ol resource units. The achievament criterion

was the Stanford Achievement Test, Jntermediate TI Social

Studies Test; the transfer test was devised by the investi-

gator. No significant differences weve found betwzea the

groups on the achievement test; highly significant differences

O
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in favor of the experimental group were fouhd ou the trans-
fer test. Iunterestingly, the less able students appeared to
benefit mosf;from the inquiry-structured approach. Gornick
concluded that achievement was not jeopardized and that trans-
fer was facilitated by the inquiry-structured approach. He
also concluded that it was possible to construct a structur-
ally organized curriculum for the social studies and conclgded
with the observation that exteﬁsive inservizu training was
needed to teach the new approach. /
Crabtree (1962). compared the effects of two instructionzl

programs cn the thinking of second-grade pupils. One program
-feafured teacher imposed structure, the second was paced in
responsc to pupil cues. Dramatic play and self-initistive ac-
tivities were used as pari of the pupil paced program. The
programs dealt with harbors and airports. Both groups were
instructed in both programs but in reverse cordcer. The pro-
ject was conducted over a six-secek period. Point time samples
and anecdotal records by tecams of independent observers
were used as criteria. Very significant results ﬁavoring

the pupil directed treatment were fcund on obscirvation of
divergent thinking, Similar significance fou c;nvergent
thinking was found for the teacher controlled iLreatmeut.

| In conjunctien wiéh the developument o% the ligh School
Geography Report, Xurfman (19695 elaborated a model for
evaluating curriculum materizl, The model provided pro-

cedures for the revision of msterials, emphasized the

29



evaluation of classroom experiences and conceptuwl and skill
outcomes, and the use of quertionnaires and other sources of

information. The model was piloted with the project unit,

%

- "The Geugraphy of Cultural Chsnge," ;ith 27 teachers and
1,200 students. Data from application of the model provided
explicit prescriptions for revising poorly rated parts of the
unit, Geography prepagation of tezchers was found to be sig-
nificantly relatced to learning outcomes with swi€ meterials.
Sex, grade level, aud verbal aptitude of students were re-
lated to student attitudes toward the materials.

The problems of curriculum innovation in geﬁeral re-
ceived the attention of MacDonald and Abramson. MacDonald
arguaed for a wlolistic approach by which he meant examina-
tions of setting variables as well as outcomes. Abramson
argued for a continuoué monitoring of curriculum products
throughout their development.

MacDonald (1971) described some of the problems of
evaluating curriculur innovation. He rejected the intended
outcomes model of curriculum evaluation in favor of a wholis-
tic model which he described as hzving three basic elements.
The first clemenﬁ.dcalt with the audien;e for whom the
evaluative report vas inténded. Andiences identified in-
cluded: curriculum spounsors, local educationﬁaﬁthorities,
schoa!s, and evamination boards. The second element was data.
He noted that different groups and individuals place differ-

ent valuz2s o2 the varirus kindc of data. The evaluator should

ERIC .
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supply the intended audience with the kind of data they desire
for making decisions wnd judgements. The third element dealt
with the focus of the evaluation, which in this cage was

wholistic. By wholistic he meant describing’%he impact of the

innovation on tlLe institutions, teachers, and pupils in_terms

‘ of various problems and anteéedent conditions. MacDonald

placed a great deal of stress upon descriptiont ~f what oc~
L ) -
curred and attempts to determine what brought about the

occurrences. He was concerncd about the particular values,

- competencies, and interests that motivated teachers of in-

Q

MC | | . - -‘

novative curriculuin. ~He suggested that these crnditions

-

created situations where differences in outcomes between
schools were 'greater than, differences within the school,
; € - :

Abramson (1966) argued that curriculum evaluation
i .
included more than an assessment of outcomes as is common

+

in so-called-ﬁholistic appr6aéhés. ‘ﬁe.argued for a research
.approéch vhich involvéd tegting:each fragment o6f the pro-
gram and Fhen testing collections of fragments in-operatidn.
Abramsbﬁ'argued fof continuous monitoriﬁg of curriﬁula

during”innovation to identify problems.as. they occur and in

~ -

’ R

timz for modiffagtion.nlA simple end—of-project test yields .

data of concern to the administrator, i.e., should the pro-
. R : ¢ B
gram be continued, but little-data of value to curriculum

developers, Abramson asserted. He advocated a generalist

role for curriculum researchers to provide "traus-discip-

linary" insights to curriculum development.

s P
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Summary. while interest in curticulum rchrm of the .
kind spggested by Bruner was found in fhe social studies,
4it was 1esé universally embraced than in English, mathematics,
and science. The criticisms of Anthony and Krug could be
matched by others, The St;;ford studies suggest at least
some interest in alternate models. Studies designed to de-
termine the effectivenegs of Brunerian_curr?cula produced

mixed results. Of particular interest were the works of

b

MacDonald- and Abramson who studied the processes of curric-

tlum development.

.

School Tasks and Cognitiﬁe Levels

A number of studies vere conducted to determine the

N

effects of comceptual readiness levcls as defined by Bruner

o -

aﬁchiaget on accomplishing variousyschpol tasks. Muggie

studied z group of first-graders and found that many had

problémg‘understanding simple social studies: concepts. She

suggesfgd that it was important for teachers to understand
\ - - .
the cognitive level at which’pupils were

operating. Taba
found mixe&gresulté when.'she tested materials designed to
\ . B ta .

e

develop conceptual_levéls.~

.Aimy c;nfirmed Piagét's fiqdings for quaiity and num-
ber_conéeptu%lization qf K-two pupils., Stone f:ﬁnd that
younger pupiis classified objects by perceptuaiphazﬁéteris:
.tiés; older children;by fungtion. Coie found diffiéulty

ERIC o
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in di;suading seventh and eighth-grade pupils from irrelevant
eﬁplanations of bouyancy. .Fuller found that pupils operating
at the cognitive level gf formal,operatibn.werc better ;ble
to infer concept.éharacteristics embedded in meaningful ma-
terial. Ginsberg found that preschool éhi]dren learned concepts
in siwple context better fhan in more7c0mp1ex_conte3t.
Problem solving was the common concern of Delidéw end

Gunnels. Delidow found differences in inquiry skills by

grade "level. Gunnels found that the more successful problem
solvers operated at higher conceptual levels. ' ’
In recognition of the importance of conceptual levels

to teachers Solomon-produced an assessment instrument which

he called "The Taxonomy of Image Provocation Profiles."

Mugge (1968) examined the cognitive processes of a sam-~
ple of first-grade pupils working with social studies concepts.
She fourd that first-graders had difficulty working with con-

¢

ceptual hierarchies, multiple classifications, and, other
cognitive processes common to the social studies. She cen-
cluded that primary teachers must be aware of stages of

cognitive levels and listen carefully to pupils’if they,
. ~%‘1. . ' )
are to successfully teach social studies concepts.

» [}

Taba (1969) tested three experimental groups and a con-
trol group to see whether a social studies curriculum

designed to develop cognitive functioning end taught by . .

methods designid to develop cognitive skills would enable
- '

-~
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" . irrelevant primciples commonly used to explain fléating. -

34
students to 1eatnrmore homplex material earlier. Compari- -
song were made to groups not experiencing the.sgecial
curriculum and methods. Results were no; éonsistent, but
did tend to supporﬁ the hfpothesiS:'
Almy (1968) studied the tkought_processes of children

faced with problems involving the concapts of‘qual&ty and
number. She used cross sectional and longitudinalrapproacﬁgs
yith K-2 children. Both approaches confirmed the relévance
of Piaget's theory to the study/of'youhg childreg; //

| Stone (1968} hypothesized thét youngér childreﬁ would
group three-dimensional obieacts By peéceptﬁgl ﬁropertiesr
éore often than by functional properties. He selected 128
—pupils froﬁ a school population éEcording to the foliowing
criteriaz averaée intelligence, no identified lgafning or
ﬁéychdlogical problems, and normal scores on staniardized

tests. spparently he sought a pcpulation of average primary

and intermediate age pupi.s. The classification tasks were

// . /

/performed individvally. His hypotheses were confirmed.

‘Cole (1969) tested the effectiveness of a stwo-part

audin-visual instructional sequence to teach the concept

~—

"specific gravity" to seventh qu eighth-grade pupils and

college juniors. The first part of the instructional se-

v quence was designed to cause participants- to reject four

) : ¢ . 7
The second part was designed to teach the correct primciple.

\
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A carefully desigred tést instruhient was develpcd by ):he~

iﬁﬁestigator for use as the criterﬂon-in.this sfudy. Cole.
found thai the instructional program was &ety successful with
the collegQ popﬁlgtion,'but only moderé;ely successful ﬁitﬁ' .
the seventh and eightl;gfﬁdgréﬁ ’fhe paftial treutmeﬁt,.cor-
rect principle, was sufficieqt fdf the college grogp, bﬁt
ineffective for the youngef group.- 3
Keller (1969) ﬁested the conceptual abiiitflof a pop-
ulation of 48 sixth-grade pupils half of whom wére identified'
as having attained the fof@al‘operatién level of conqutua1~

ization. Subjects were asked to.discover concept characteris:tics
B ¥

embedded in meaning for material under conditiors of high or-

¢

lov feedback. Keller found that pupils at the formal level

s

did indeed couceptualize better,

Ginsberg -(1969) conducted three .expériments to inves-

tigate coicept learning and transfer by ydung children. 1In

1 ]

each, children wvere diﬁided into .three groupsAapg shown two
pic;ures in which they‘were éﬁpposed';o determine which con~ |
_taiued mofe objects. The picturés/shown the first group
contained bhly ciréles; ﬁbose shown the second groyp con-
tained similaE Bbjects in’bbth pict@ﬁes; Ehose shown tho
third group contained unlikeféﬁjeéts.l When the concept - of
"moge than'" had been learﬁed,’the children gﬁ groups otic and
.tw% Qere showp the pictureg containing gnléké éﬁjepts. She

foutid that children. from the first group.had learned most

n - -~

\
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efficiently, leading her to-the conclusion that concept

learning was most efficient when tbc concept was introduced
in its simplest 'context. In each of the three scparate ex-
perimental sam:'es her results were basically the same.  She

worked with children varying in age from 38 months to 5% years..

Delidow (1970) conducted a Piaget-style investigation

“of the inquiry and. conceptual abilities of 293 pupils in.

kindergarten; second, fifth, eighth, and eleventh-grades.

Six inquiry skills were\investigated:B classifying, observing,

predicting, inferring, numerating, and -expverimenting. He

found thuzt younger children favored qualitétive cléssifica—
tions whercas older children employed quantitative and
evaituative classifications. TFPrediction was moreroften used .
by olders then younger children. Distinct differences in
number amarcncss were found between kindergarten and second.

qrad&L Pupils at the operative stage of development could

wanipuiate nore than one variable; less mature children

" could not. DProbability was only used by eleventh-grade

pupils. Delidow concluded that a definite relatiohship-exis- .

ted Detween stazes of cognitive growthh and levels of inquiry.
“Bunnels (1969) studied the inferences made by children

frum scicnce tests and their relation to Piaget'!s intuitive,
” .

concrere, and formal levels of thiuking. Older pupils and

thosz in higher grades used formal levels of operational

thought more often in preblem solving. In grades 4-9
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successful problem solvers operated at a highér level ;f
conceptual“thgught than the unéuccessful proﬁlgm solvers
Q;th science problems. Gunnels' data ggreed‘that each level
hbf develdpﬁent vas prerequisite for the next. '
. Soi&mcn (196%) developed and ‘tested aﬁ instrumént to
aid teachers in aealing with students of varying levels of
'cégnitive‘maturityf The levels of cognition vere based gn
Piaget and Brunmer énd_inéluded:' con&rete,-concrete-imagér;;
representational; and'abstract-imagery and aﬂétract 1eve1;;

The evaluation instrument,. "The Taxonomy of Image Provoza-

tion Profilc,”;bas'uéed at West'Virginié'University by

preservice teachers for self-evaluation.

Collcetively these studies support the contenticn of

' B

Bruner and Piasget that readiness is related to developmental
conceptual levels. From . thesc data it ‘seems imperative that

teachers become aware of conceptual levels, learn the rele--

vant cues, and develop appropriate résponses.

'S

Grade Placement of Material

<

¢ . . o

Mindful o Bruuer's claim that anything could be taught

to zny age-group at some level of cognition were Erch, Rupley, .

Potterfield, and Joyce and Weinberg. Eroh successfully
taught concepts of neasurement toc first-graders. Rupley
taught advanced mzthematics cencepts to upper elementary

pupils. Potterfield found pupils in grades four, five, aund

—
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six could learn certain anthropological material approxiwmately
equally well,. Finallﬁ Joyce and Weinberg found they could
teacﬁ basic sociological concepts to third and fifth-graders.
Eroh (1967) structured a sequence of 28 lessons and ‘
fiv; review lessons dealing with various concepts of'measure~
ment for first-griders., The measurement concepts were: groups
of things, mocney, linear mea;ure, Ary measﬁre, household meas-
ure, ahd weight. A controi group received unstructured
instruction in measurement. She fcund the group .eceiving
structured instruction significantlf'superior. -Intelligence
. . X
did not predict success in-the program. Eroh councluded that

certain measurement concepts could be developed in first-

graders, but that does not mean tlat such concepté should be

o

taught.

Rupiey (i967) stJdied efementary clagses taught by a
trained mathematician to determine if motivation in school
could be develéped by interesting pupilg in mathematics and
to see if the pupils could learn mathe;atics at a level well
above their grade. Both goals were achieved. Success of
the hotivagion goal was judged from the enthusiasm of the
pupils; succcsé'of'the second goallwas judged from data re-
flecting combetence with mathematical notions wﬁiéhmundcrlié
advaznced mathematics.

lPotterfield (196é) testcd an anthropology unit éeveloped

at the University of Georgis with. fourth, £ifth, and sixth-

grade pupils. He found no siguilicant diiferences ia learning-
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~across grades. Fifth and sixth-grade pupils tended to learn

L]

more. Interestingly, formal preparation in anthropology by
s
teachers was not related to pupil 1earnipg.

Joyce and Weiidberg (1964) found that some basi; socio-
1ogiga1 concepts could be'taught to third and fifth-grade
pupils. Working from a Brumerian point of view they identi-
fied scveral key concépts.‘ They then sought specific cases
of eaéh'concépt obsetvable.by elementary school pupils and
developed and tested series of question§ designed to help
pupils observe the desired phenomena. Approximately 1%0
pupils vere seen in gruués'of 10 to 15, No quantitatiQe
data werc obtained, but recorded conversations suggested that
the pupils learned (oi knew) the goai concepts.

These studies lend general suppoii to Bruner's assc&tion
that auything can be “taught to anybody at scme conceptual
Jevel. In the studies reviewad in this subsection, learners
acquired facility with wmeasurement, anthropology, sociology,
and mathematics long before these topics were encountered in

the curricula of the 1950's

Inquiry. Learning and Teaching

A central concern of investigators working with Bruner-

~iau .aodeles of teaching and learning was inquiry., Suchman (1962)

formulated a widely accepted formulation of inquiry and con-

ducted an exicnsive inservice teacher gducation program with

O
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inquiry methads. His formulation of inquiry proéess is of
interest here. |
Suchman conducted a iargc scale invéstigatibn of in-
quirx training with elementary pupils in scienpe. He defined
inquif& as "a way to investigate causation." He conceptuzai’zed
inquiry as being made up pf four distinct stages:' searching,
data processing, cdiscovery, aund verification. The act of
- searching was defined as a p]aﬁnéd and controlled intake of
data by an observer. He identified several variables ef-
fectingAsearching including abhility, manipufation, perceptuai
" set, and akstract pattern with which to organize data.
The aim of data processing vas to reduce informztion tu
simpler and more systematic paiterns. He_idcntificd four
types of data proéessing uéeful in science inquiryt" These
included: anniysis,“comparison, isoiation, &and Tepetition,
. Liscovery; the third stage of Suchman's model, referred
to the insightful moment when r-lationships betwecn parts of
_the stimﬁli vere perqéived or wnen previously leafned pat-
tesns were perceived stimulus events. When the ifiquirer has
no way of accounting for a perceived event it may be thaf he
laciis necessary insight or the necessary construct. It was
seen as very ﬁseful fo% fhe inquirer to be given hints or '
cues ﬁelpful in organizing the data zt this point. At other
times it beqéme necessary for the inquirers to invent new
systoms.,
Q
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The firal element of Suchmzn's inquiry model was verifi-
cztion. In verificztion the inquirer was required to test
the perceived reliztionship with data. The key idea of.the
program was to place contreol of tﬁe data flow in the hands of
the learners. This is in sharp contrast to ordinary didactic
methods wherc teachcrs sequence the instrucribn and pupils
aré essentially passive. Suchman was concerned that passive
learners learn ouly at a verbal level without any real as-
similation of the bontent into.their cognifive struciures.

In inquiry, the autonomy of the learner allowed him to con-
trol-the flow of information.

Suchman_acknowledged that inquiry was more time con-
suming. Where cxposit&ry method was adequate for assimilation
he obseryod thé rate of learning would probably be much wore
rapid, thé kéy facter being the teachers' ability to se}ect
just thosec experiences that are most likeiy‘to result in the-
desired understandings.

Suchinan sought to increase inquiry bchaviér'of pupi.ls
in the classes taugﬁt by feachers receiving his inservi&e
program and using his special marerialé\ The usual criter-
ton for studies of inquiry learuing -2nd teaching was pupil.
performaace con a transfer task. Thuat is, to what‘cxtent could
learners, trained in inquir§ procedures, apply inquiry tecb~
mniques; heurisgics, 0. strategies in the solution of novel
problems., Iﬁcidcn:ally, the tefm "generetions' is scmetimcs
used Lo denote chrintic when considering rheforic topices

(Young, 1969).

41



O

ERIC

Aruitoxt provided by Eic:

A few investigaters sought other ouatcoues. For erxawple,
Hans Anderszon (1968) did not suvcceed in impreving the prob-
lem solving ability of his subjects, but did find an improved

3

attitude toward ﬁroblem solving. Anderson, Walbarg, and
Welch (1969) cgnsidered,the effects~of inquiry processes on
classroom social climate.

Andéfson, Walberg,  and Welch (1%69) stndie:d socicl
climétes in three classifications of Harvard Project Physics
high school classes.--The classes were: inexpefienccd teach-

ers-experimental course, experienced teachers-experimental

course, -and experienced teachers-regular course. Social

climate was measuved by the-LearniD& Environmeht.lnventory
which included 14 subscales. The populdtion wes made up of
3264 high-school juniors and seniors in 150 physics classes.
Discriminate analfsis was used? As hypofhe;ized, highly sig-
nificant course effects were found. Classes using the
experimental course were perceived as less difficult and

goal directed, more diverse, and as having a more bosifive
learning environment. Experimenﬁal classes hﬁd lers frie-

tion eamong students and fewer cliques. Signiricant effects

were also found for teachor exverience. The social clinate

i

in classes of esperienced-experimentzl teachers was perceived
as less democratic and intimate and more likely té have social

cliques. Classes with expericnced-regular teachers and

courses were seen as movre difficult, goal directed and in-

timate. The investigators speculated that inexperienced-

v
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experimental classes might be caught in a spirit of coopcra-
tive inquiry that disappears when teachers gain experience
with the ncw materials.

kA large number of studies were conducted that in one
way or aﬁbther cousidered the effectivenass of inquiry teach-
ing on some outcuume, cften achievement and transfer. Gencgally
these studies were of & coﬁparatiQe néturc; inq;iry was com-
pared to one or more other methods. One methnd was usually
labeled traditicnal which often_meaﬁt assignment~lecture~

recitation. Occasionally these studies evaluated inquiry

procedures against some criterion.

Inquiry Procedurcs Evaluaind

Most of the studies secking to establish inquiry
procedures were of a twe group design; inqguiry versus
traditicnal instruction, or inghuiry vevsus no instruction.

Others cowpared 2 group of variables, often two or more in-

quiry approaches with a no or as*traditional instruction

control group.

Two Groupr Cciparisons, Beldir compared discovery and

conventional methods in four countries aud found for the

former. Dooley compared inductive and deductive approaches

{in teaching econnmics to culiurally disadvantageds Guthrie

compared discovery aud wuxkpasitory wmethods in teaching a rule
useful in deciphering cuvptograms. Mason compared a group

taught critical thinking srith an uniustructcd eroup.
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Showaltcr cempared a child-centered approach with & historic,
no instruction control group. Howéil compared & group taught
effective thinking with zn uninstructed group. Ashton com-
pared a heuristic method with a te#t-demonstration method.
Martin compared critical thinking of pupils taught geomztry
by traditional and '"flow proof" methods. Q. C. Sﬁith com-
pered heuristic aund tr;ditional approuaches by exomining
student progress in subsquent courses.

Beldin (1969) studied demonstration\programs in four
countries which compared-the discovery methed with conven-

tional mathods in training adulf workers. Overall findings

favored the discovery method. Beidin concluded that the dis-

v

covery methed could be used for the specific group, if propecly

designed. N

4

Dooley (1969) compared the cffectiveness of inductive
and deductive approaches to teaching econcmice to culturally

disidvantage

.

wvas used. he scmple consisted of 484 disadvantaged fourth-

grade punils, The inductive method was found to be '"consistently

" HNo indjication of the chavacter of the cyitevion

rore effective.
or instruction was presented.

Guthrice (18067) found veterticn of a rule useful in de-
cipheving cryptograms was improved with expository ins?ruction

for college seriors, but thar transfer was facilitated by dis-

covery learniag. DExposition appeared tc impede trausfer.

Aruitoxt provided by Eic:
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Mzson (1%507) compared learning and critical thinking eof
pupiis'taught by rnaterials developed to foster critical thiﬁk-
ing with an uninstructed grovp. A two group, pre-post design
was used. Control g;bups vere taught by tegchers who were
allowed Lo adaptxthe materials to their usual methods. Teach=-
ers of the cxperimental groups taught the materials as intended.
He found that 21l pupile improved in kiwwledge of scieunce,

1

and'all but one grade (5th) improved in critical thinking.
Yason comncluded that critical thinking can be taught more
effcctively when students are given direct training‘in the
methﬁds of science.

Showvalter (J968) compered children taught by a child-
centered appreack (o an historic traditional group. The

Jowa Test of basic Skill cserved as the ceriterion. The

child-centered appreach featured homogeneous z2bility groups
in the subject area of language arts, mathéyatics, reading,

and work study skills. Classes were taught by teams of

teachers and grouping was regularly reviewed. Counseling

services were usced for the improvement of lcarning and in-

struction, Cresafer growih on the 1TBS subtest of vocebulary
was found., Questionnaire dotz found the child-centered ap-
proach to be preferred by pupils and their parents,

Hoviell (1963) compared crd-of-tresument scores on the

Test of in

ference Yatterns (1IP) of seventh-grade pupils re-

i

ceiving instrociion iv effeciive thinking and uainsiructe

,
-3

o . - .
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punils. A specially prepared text on effective thinking was

used by an inexperienced teacher. Significant differences
.

3

on total test séores werce found. A number of significant
subtest differences were also found. No differences were
found between sexes. Howell contluded tha; seventh-graders
can profit from instructioa in inf;rrential reasoniug.

Ashton (1962) compzired a heuristic mcethod of teaching
proble$ solving to ninth-grade algebra pdpils with & text-~
demonstration method. The heuristic method was based on
Polya's formulation. Two classes in five schools were used
in thcﬁgtud". Gain scores on a problem solving test favored
the experimcntal cr ﬁcufistic group in eilch scheol., 'Aéhton

1

ccﬁéluded that the h;uristic approach was supeviovr,

Martin (19715 é@mpa;ed change scores in critical think-’~
ing éf tench-gra{f pupile of geometry taugiht prooi by the

tradi:jonal two column method and an experimental "flow

proof." The Watson-Glasei Critical Think App;a@igl instrument
was used as a criterion. :Forty—threelteachérs and over 2000
pupils participated. Teachers using fhe “flow proof" me thod
were instructed in tl.e methed through a handbeoek prepared oy
the investigator. No significant diffcfences between treat-
ment groups were found. Questioanaire data éﬁégested teacher
approval of the expérimeutailmcthod.
Q. C. Smith (1968) cowrzred two groups of college stu-

dents receiving traditional or heuristic instruction in

46



mathematics on performance in subszquent college mathematics
coufses. lle found no significant Qifferences in the perform;
ances of the two groups as measured by achiévement scores for
the two subsequent mathematics coutses.

These studies are hard to consider collectively due to
variations in definitions of traditiomal and inquivy proce-

dures, and some deal only with aspects of inquiry. In any

_event mixed results were produced. Some wvariation of tridi-

tional instruction was found tc facilitate retention by

Guthrie. Mason found improvemeuts in learning for both

traditional and critical thinking groups. Some investigators

Found support for some variation ofi inquiry including Mason,

Joweli, and Ashton. Smith found no sustained effect of an

heuristic approach to mathematics in later courses. Tna .
related study Showalter found support for a child—cqntered'

approach, . .

Multiple Comparisons. A number of studies comparcd some

. form of inquiry with two or more instructional procedures.

O
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Scherperecl rﬂmparedftwq strgcturing schemes with.an un-
structured approagh to the teaching of art history. Oue
structural approach was thought to encourage inquiry. J. S.
Price cowpared two diséovery approaches to a text centecred
progiam. .Petrie compared three inquiry wethods gnd found a
teacher modeling apé}oanﬁ most effective. M_Aloon compared

various combinations of ‘imstructicu in logic, mathematics,
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and no instruction. Werdeliu compared inductive and deduct

;
- -

tive .strategies of teaching principles and fostering retention

and transfey. Tanncr compared:expository, discovary, and un-

sequenced approaches to the teaching of general science.

Finally Roughead and Scandura compared various combinatious

of rule giving, discovery, and guidance in preparing for a

transfer task.

i

Scherpereel (1967) compared two structural approaches

x

to the teaching of art to an unstructured approach. One
structured approach featured contrasts or unalike pairings

of ari works. The second -structured approach featured group-

ing of works by similarities. The subjects were col;ege

o

studen;é in an art appreciation course. Measures of sophis-
ticatioﬁ, attitudes, meaning, and undcfstanding were obtained.
’On measures of understanding; both structured approaches ex-
ceeded the control group. The coﬁtrasts or inquiry treatment-
group exceedad the similarities group in measures of attitudes

“and sophistication. Scherpereel concluded that the system of
contrasts used in th{s study promotes inquiry in art apprecia-
ticn and should be used more widely,.

<2

J. S. Frice (1966} experimentally compared three pro-

5
& “

‘grams of geneval mathematics for tenth-grade pupils., 'the
control group rececived a traditional text-ceniered program

of instruction. A second group was taught using Special

. NP | - . o 1a
"discovery'" materiais., ,The third used. the discovery materials

Q R . C ' ’
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and special transfer materials. The grbups 4id equally well
{'«, - - : ’

on a regular achievement test at the end of the semester.

The two experimental groups excecded the control grouf on

PRIN

measures of mathematical reasoning aud inductive reascning
and had a more positive attitude iowerd ihe course. 3

Petrie (19069) compared the effec: -veness of three

1

methods of teaching inquiry skills to uvniversity freshmen

chemistry students. Achievement tests were given at the end

©
s+

of labofafary segsions and 2t the end of ;he semaster, De-
tails of criterion tests were not given.- She found tbat
teaching method was associated _with achievement, Higheét'u
achievement was associated with teacher.modeling problem
solving-stu acturing behavior whe% duinons trating laboratory
techniques to be learned follow:d by diécourséraimed at con-
ceqéualizing the hehaviowr.

’ MéAldon'(1969) studied fhe effects of instrhction in
loglc_oﬁ,the learning of logic and mgthemdtics of third and
sixéh—grade prpild. Twenty~-five teachers and 1100 bupils ST
participated in the study. Tour treatments vere usaed: 1ogiE

o
and mathematics intertwined,“logic and mathematics separately,
L~

-

teacher inseryice/training, and a2 no treztment control group.

McAloon found that thixd and sixth-grade pupils cen learn

-logicy that time taken from mathematics Lo learrn logic does

not decrease mathematics learning; and that instruction in -ﬂ§43
/ , '
logic wals asscciated with highsr scores in mathematics
/ o : '

A Y
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reasnuing. A number of variations by treatmént, grade level,

'and criterion \ere‘fOUnd. ////

o

Wexdelln (1969) ctud1ed Lhé/;ffects of various 1nstruu-

-

tional strategxeswon leaxnlng, retentlon, and transiexr. In

two cxpcrlmente ‘Swedish 51xth and elghth-glade puplls were

taught a mathewat1ral pr1uc1p1e and a fore1gn language -alpha-
bLt by th; followxng methods- pr;nc1p1° followed by cxample
‘examplcs.followed,by a statement of the'principle‘then furiher

examples; and evamples only. The fllst mPthod resulted in ’

a,:hc best 1eavn1ng of pr1nclp1es whlle bhe third method fos-

Lcrad more ”ctention and transfer.v N oo T

o

Tenner (1969) e*udlcd fourteen nlnth-gradu gene1a1°ﬂc1ence

;classes'which werc taught principles.of'mechanics andusimple

machines us zing op° of three m;fhods‘ expository-deductive; -
discovery-induct: o} and'unscquencedodiscovefy,-vNo'signi— : i
FTARR T . et

fiCant differences in achievemeni: were found in using;the

'tbze* matholb.

~
'

In a LOmplCh and sophlsrlcafed study, Roughead and

"Scandur“ (1968) found that naive elcmp1tary educa£1on w0men

“before or after expositicn.. Roughead and Scandura theorized.

(€)

RIC
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Jpﬁrformed a’ L.ansfer task sxgn1f;c intly be ter if thny had

not.pravioualy 1earned-a rule e1*her thlougb dLrecL 1nstruc-

Llon,.nr ulre £ inquuct101 followad by u1scover}.‘ Al}vcom: T

'binations~of ‘guideéd discovery with rule-giving were foufd

“iperier as was rule-giving after discovety or rule-giving

3
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that the subjects did mot seex new soélutions as required by

6

the criterion task if they a2lready knew 2 sclition. Fur-
ther, it was interesting to ncte that exposition combined

'wiﬁh‘rule,statement'functiéned as well as discovery procedures.
The investigatofé suggested that it is probﬁbly more effec- ‘
“tive for students to know wihy they are learning before they

»

learn, than to attémpt to telI'them;aftcr learning has oc-

cugred. ' - ’

.
These studies are muchr more complex and therefore -harder
ad El ' .

.to summarize. Again the results are wiged. -Tanner found
. '..-- ) N , ' ' e & ° 5
" " no differences in achievement betﬁecn groups taught by mh*hﬂ$§' ;
.8 . a .
labeled'exposition;_gi360vcry, ard unseguenced. J. S. Price
L 4

and Scherpereel found structured or discovery methods supcr-

ior to some forms of converticnal instructiorn. Price found
. »; . ; " < .
L] . 3 - ) » . .

no differences between his experimental groups vhile Scherpereel
C e it : ' ‘ ' :

did. Werdelin found an advantage  for & deductive approach as

. . .
far 2s achicvement was concerned,. but a transfer advantage ’
»" . - v

.. for an inductivé approach. Roughead and Scandufa found‘guided
discovery to be important under all circunstdnces..

Thecse studies zre consistent with many others. Inquiny-’
) _ . §
digcovery methgls generally promote transfer and traditional

" " Rl

instruction tends to promate immediate achievement. When in-

>

IFs : .
quiry or disceovery methods are being used, teacher guidgnce
mekes & valuable contribution. Petrie also found it to be

importaani for the teacher to model ivquiry behavior whea conducting

. e .
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inguiry teaching. YFinally the advantage of.instructed groups
over uninstructed groups is again replicated.

ngggrisbns to é Standard. Three investigators eval-
uated the effectiycness of their treatﬁents in terwms of a
defined standard. "Covington mused the Minnesota Test of

Creatixﬁ Thinking as a standard; Coustantine--the Watson-

Glaser Critical Thinking Appraisal instrument; H. J. Anderson

used a stipulated definition. /
Covington (1968) tested the effectiveness of a linear
instructional progrsw in promoting creative thinking of

fiftbh and sixth-grade pupils. A pre-post, two treatment design’
b N

o

was used.  Criteria instruments were the Minnesota Test of

Creacive Thinking and a "modified traditional problem selving

test." He found "highly comsisteat' resulis favoring the
experimental group for immediate post kreatment mcasures.

- L ! .
b »

Follow-up data were less consistent.
: ,

-Constantine (1968) reported on a p?sgram of the Tllinois
Sfatewide Curriculﬁm'Study Center in the Pfepa;ation of Sec-
ondary School Fnglish Teachers (SSCPET); The inservice
course sought to train 42 teachers to teach in such a way as
to foster critical thirking. Guilford's model of. the intel-

-

lect was used as a basis for studying critical thinking pro-

N

1

cesscs. The Watson-Glaser Critical Thinking. Appraisal
[ L4
instrument was used as a cciterion. Positive, but non-

E

significaat résults were found.

-

Q )
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1. J. Anderson (1968) sought to‘imprové the prbblem

solving ability of a sample of science education students.

- Seven instructional pefiods were used. He concluded that

the method émploycd did not improve the problem solvingw

ability of the subjects, but improvement. in attitudes toward

e
- ’

problem solving was found. Reading'ability and critical

©

fiinking were found to be related to problem solving as used

in this study. There was no relationsﬁip found between GPA

‘and problem solving ability.

The pattern of mixed results observéd in other studies

v

of inquiry was wainiained here. Covington found some posi-

p ~ - : . PR . .
tive results, Constantine found only a positive trend, and

-Anderson found no differeunces. Further, Covington's “follow-

up “ata were less comsistent ir their support for creative

thinking.

[y

Conclusions. From the stulies it is difficult to make

an unezmbiguous case for inquiry or discovery learning. 1t

B} -

cften does seem to produce superior performancec on a trans-
fer task ¢#nd it sometimes promotes retention. Inquiry-
L 4

discovery approaches are acknowledged to be more time consuming.

Yraditional or Jdidactic approaches sre generally agreed to

- be less time consuwing and to produce superior immediate

O

. ERIC

s

learning. 7Tt didactic lesrning is meaningiul, that is, if
the learncrs can fit it easily into their cognitive structures,

traditional teachiny produces equivalent results.

53
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Perhaps the situétion is BcsE described by Romberg (1969):
who éhatactsésfed recent reseagch in mathematics education
as "large in quantity, poor but improving in quality, and
diverse (p. 473)." He reported considerable agreement re-
garding what should be taught but litéle agreement about how
it should be taught.' He, like others, notéd‘growing wariness
of discoyery learning. Gomparison§ of pupils learning from
School Métheméﬁics Study Group (SMSG).materi;ls and:conven—
tional materials seemed to indicatg that pupils learn wvhat
you teach\khem, e.g., SMSG pupilg_did better than conven- T%
tional pupils on a "contemporary" test, bﬁt less well on a
"conventiocnal’ test. ‘

It might be fiere productive to ask what approach will
produce desired results with a particular group of learners
possessing‘spccifih chiarac eristics than to ask which'methog
is supcriqr. Methods are means to achieve ends ahd_;ééﬁin—
herently supevior; superiority depends on a2 number of iearner
and congent variables.

Research Relevant to Aspects of Iﬁquiry

Suchman identified four pfocesges associated with inquiry.

They were searchiig, data"proceésing« discoveryz and verifica-

tion. 1In this section we grouped studies that apﬁeared to be

relevant to one or another of these four procescses.

ERIC
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Searchipng. Suchmen identified four variableS';elevant
to search behavior. Tﬁey vere ability, manipulation,iperccb—
tual set, and organizationaﬁ/;;Eterns. e will consider.each
of these in turn. T |

-In this revicw, ability has been enlarged to‘include
xglated factors such as interests and personality character-
istics. Four_ctudies dealt direcctly with ability, variously
defined. Thfee oi the studies (Wallace,. Post, and Dods;nj
found differéﬁces favoring higher ability learners. :The
fourth study (L. M. Price) fourd.ability unreiated to manip-
ulative -scarch behavior. Price's study will be detailed
under wanipulation. . ' 8 ™

L Hallace (196§) sought to detefminetwhich of several’
factors were related té a student's ability to solve math-

ematical problems by the discovery method. Students were

freéhmcn 2t East Stroudsb&?g State College. Findings indi-

catéd.that ability tovsolve mathematical prﬁblems by the
discovery methad was related to mathemati;al 2bility, .verbal
abilit?, mathemat;cal achievement, an@_sex (females wg;e
bétuer abie to use the discovery method thah ma]é;);

Post (1969) analyzed students' problem-solving ability
to sce whethor.it could be increased by exposurc to aspects.
of a‘probICm~sclving pfocess,\anqhto see the relationship

between problem-colving ability and intelligence and creati-

vity. Of these factors, only-intelligence was found to bé

significontly related to problam-solving ability.

!‘3
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‘Dodson (1971)-sought'to describe "insightful" mathema-=
‘otical problem solvers. The etudy was designed to make use
. of the Nat101&1 Longitudinal Study of Mathematicv data,benk.

As1de from supcnioriry in mathematics, Dodeon found the fol-

. . . - S
— -

high verbal awd gcneral reasormm7 test scores ggod deters

1

miners of sp tia re]ationships- nesists.distractionsfand
N v N . |

identifies critical-elements oivergedﬁfthinkers» low test.

o . - v ‘.\\

oo e
anxietv and posvtive dttitudc toward mathematics.,

’

':zrﬂThree studies cought to relate 1nqu1ry processes ‘to

“some LHUlVldual cI racteristic;\\Kersch found;individuals'to

vary in"their/égility to operate -at various cognitive levels

:etw“cn piopensity £or riskntaking and behav1or of

iessing'poss1bi11Q}es;aqd.analysis.v Cunningham foundv'
. rigidipy to;edyerSely1effectrproblem'solving. ST

-
Pl

Kersch (i967)'Jsedithree hechods;torascertaio'the coé;_fi
:'nitivenleveis qseg by'Celiforniarfifth?grede ocpiis when-
considerihg_the;basic'docﬁments of_American'goverhmeoc. He
Fqsed multip;e‘choicq'questions;.pcpil interviews;*aﬁd,cles§_
room obseryecions,uiThe data wefe[aneiyzcd by_sex,;IQ;aand
-{socioeconomic'sretus. 'Ainbhbervof'specific'findings Qere
reported.. {ersch Concluoed thét.boys do better than girls

on knowledge ﬂnd comprehens1on tasksy, but girls out peiform

L3
°

boys on high order cognitiVe_;esks. IQ appeaieo to be the

' most 1mportant variable ralated to performance.- Socioeconomic

Aruitoxt provided by Eic:

.and‘soci0ecomonic StatUSA‘ Wallach iound reiatioqv
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status and perfoinaince ou knowledge, comprehensica, aud ap-

plication questions vere related. Kersch recommended that

materials should be varied to accomodate differences in'sex,
socicetonomic status, and ability.'

Wallach {1969) considered the differences between "the
expreséion of possibilities" and ”the.énalysis of implica-
tions.'" Hhe sﬁgggsted chat children skilled inithe lattex
put not in th®/former may avoid risk-taking, innova: ve
activities. Wallach also fearcd thét such educatiogﬁl media
as teaching machines might inhibit the process of expressing
poésibilities and resﬁlt in aa overly rationalistic view of

thinking processes in education. . ‘

»  Cunmingham (1967) investigatea children's rig}dity in
probiem solving. Rigidity was éefined as the failure to uce
objects for the sofution cf new problems that were used in
previous unrelated problems. He found rigiclty related to
personality, sitgational factors, previous experience,

psychological stress, age, sex, and intelligence. He saw

flexibility in problem solving as a learned behavior favored

29

by the usz of socratic methods and permissive teaching situa-

tions. Students cuposed to a variety of problems were able

to shift to new problems more smoothly than those who h:d

-

been drilled on many similar problems,
Cleavly inquiry ability is not unidimensional. It does

- - . . 4 .
appear to be relaied to genreral intelligence, but other factors

)
~
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seem tp be involvcde RepresenéatiVe of thece other factors
are socioecononic status,_scx; and rigidity.

Manipulation. Two studies were found related to wmanip<
ulation. Price {196%9) trained fifth, scventh, and eighth-gradérs
to gather data empirically by manipglating_objects with their
hands to see whether this process would transfer to a problem
situation outside the cléssrqom. increases in the use of the
process in- the test_;ituation were not statistically signifi-
cant, ecither, for gifted children or those of norma% range IQ's.

, e ) _ "

Davis (1964) described two kinds of teaching as important
to the Madison curricuiﬁm project in mathematics. E#perience
lessons provided pupils with direct e#périence with mathema-
tics. Measurement of augles aad calibrating a spring balance
were given as éxamplés. Tcachers were not directly‘involvea

in thesé experiences. Seminar experiences did involve teach-
ers and occurred when pupils had sufficiént experience with
the maéhematics involved toc fcel the nced for some struciuring
statements. Teachers used guiding rather than leading pro-
cedures during seminars.

Neither of thcse studiec provide sup§01t for Sucﬁmaﬁ'S'
notion that manipuletion facilitated learning.

Perceptual Set. At least threc studies dealt with per-
ceptual set. GCrotelucschen manipulated four introductory
learning sets in.combination with three instructional programs.

. ] °
Slaughter studied pupil intercst in relationship tc learaing,
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and John V. Wilson studied three avithmetic problem solving

strategies. His conclusions led him to spcculate that see-

ing the structure of a problem might be a fuaction of sect.

. Wilson's study will be detailed under discovery.

Grotelueschen (1968) studied the efféctiveﬁess of thiee

~

instructional programs and four introductory sets, The in-
structional programs we?i conpletely sequenced, parfially
sequenced, and random. Threce of the introductions were rele-
vant to the content, learning base four system of numbers;
oneuintroductory program dealt with the theory of measure-
ment. No effects wera found for the struqturing or introcductory
mgterials, perhaps due to their abstractness. bifferences
were found for thc sequenced paired associate learning pro-
gram. Grotelueschen worked with adult learnérs.‘

Slaughter (1965) hypothesized tl.at pupil learning would
be related to their” intzrests. Intcerests were assessed

through forced-choice book selections anrd review cf pupil

reading lists, The experimental lesscn contained equal

amour:ts of hiographical and.non-biographical irformation.

The introduction was manipulated to stress either the bio-
graphical or the ncn-biographicalAaspects ofaihe lesson. .
Slﬁughéer found‘no significant d?fferences due to intro-
duction. All_iutéres% sééres veye low.

Neither Grotelueschen nor Slaughtet found their data to

support the contention that peiceptual set eficcts learning.

»
\

59



60

John W. Wilson thdught that set might influence perception in

solving a problem;

<

Organizational Patterns. Two studies dealt divectly
with organizationé{ patterns, Jémes,wilson taught pupils
gencral and specific heuristics; Henry encograged learners
to inveant their otm categories when classifying pieces of
literature. y

James Wilson (1968) studied the effects-of insiruction

in task specific, means-ends, aud planning hecuristics on prob-

lem solving and transfer tasks. Instruction was given through

seli-instruction booklets to 144 high school pupils. Problem
solving achievemént tended to.be independent of level of the

_heuristic in wnich the pupils were instructed. Significant
\ ; e
interactions were found for the transfer tnsks. Problem

solving was enhanced by knowlcdge of a combination of heuris-
tics and by praétice in their use. Wilson concluded that

means-ends heuristics and planning heuristics should be in-

»

corg%ratud iuto preblem solving instruction. .
lenry (1§685 described a unit epprosch to the teacﬁqng
of literature that stressed coancept develoyment. The goal

.of the approach was to encourage pupils to invent the uait's
W ’ : ' ’ . 0 4
structure rether than to learn the teacher's structurc as is
»

commonly the c#se with unit instfuction. Piédces of literzture

-~

P

) z . . - . ’
were presented serially. Each piece was read for its esthe-
tic valeed A discussioa then 2nsued to decidc whether the

ERIC -~
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pupil involvement was reported.

ERIC ~ . S

new plece was an instance of the category under consideration

3

or an Instance of a new category. Henry noted that complex-

ity could be added by random presentation of pieces of literature.

~The program was tried with 10 teachers and 400 pupils. High

o

. Summary. Collectively these studies do not support

Suchman's formulation of searcning behavior. There were

. R @
differences in inquiry outcomes for learncrs cf varying

intellectual and personal charvacteristics. Set, manipulation,
and organizational patterns did not seem to have noticable ‘

-effects-on inquiry. No final judgement can be vendered be-

cause little work appears to have been done.

& . . .
bdta Processing. Several studies considéred ways in

-

'
.

which learners process data. Larsons, Byers, and Geisinger

9 2 d

-7 K " .
studied strategies used by learners in solving problems.

D. W. Chambers and Kerslh discussed results suggestingvthe

” .
&

value cof practice in organizing data. The .value of prac-

. tice also found support from Johnson and from James Wilson.
. . e . “ .. . IS

“(see Searching——Organizational Pattérns). J. K. Davis ex-

amined the effect<of cognitive style on concept identification

and found analytic subjects to be particularly effective.

’ ’ .

Fiazlly, two studies contained an element of léarher control

.
o

over the'inquiry process. Johns used self~pacing #nd

"

“Ivertasch self-divection. Houry in. the previcus section en-

couraged leatners to invent thé structures they used in,
A . _
categorizing literary events.:

- ) .
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Barsons (1965) compared fifth-gradersgéxPefieﬁceg in T
s - e . _

ianiry.with.inekperienced inquirers;éﬁ”twofgﬁ~Bruner's and

two of Plaget ¥:3 c i; ve broblems. PlOblCﬂ" were admin- : . L

- istered 1nd1v1dually tb. the;36 pup11 subgectq. 'She fdund-

threa strategies being employed: focusinﬂ]‘sc nnlqg, “and T

~

speCific. There were no dlffexvnces in the SLrategles em-
ployed by pules when working the pfoblems of Bruner and ) .

Plaget. Thé pup;ls"most experienced with inquiryiwere the "

most sophisticated problem solgefs, but the next most ex~ B
perienced group was the. least. . ‘Larsons concluded thal :the
E : ' . . x : . - . s
‘four compenents of strategies~~objectives, organization, S
: : g 2 s > .

. - K . . Toa, o : ce
system, and validation-=could provide useful dimensions of , e

-

future ‘studies. ., = . )
Byers (1961) developed a-procédure‘to determine ihféiﬁy'”f*:ﬁ’

, .,.z.\?&‘ . . .

mation g'%h ing Str?l&gIEQ used bv two oaxwplps of. educatlona]

1earning task. Thﬂ taqk con81ste‘ of;iegpning~two charagteg--

-isticféaneﬁts“embedded in a5fie1d of five irrelébant e Lo

dlmenulons._,ﬂnstances of the coucept were: presen ed on

P : - ;
thxec by—Lhree cans arcanged i rows and columns before the ., e s
: L o e
) subjects. The order of card 5@1€CLLGﬁLWdo rev01dcd and, be~ .%
ry *...' ..»" \ . . ..
*r,gg came™ the recoxd of the subjeCt's informaticu~gatherinn m e
. . : ’ R s P o L . -
AN . ’ .

' strategy. Timeeto-c 1ter10ﬂ wa“‘the—depeﬂdenL vﬁrlable. “The ,

'

procedure did- sucreed in 1dent1f)1n~ qub1ect 1nf01ma€10n ‘--“;
E th gathering strategies. Both groups used “a full,range dﬁa§trategies -

s : . : - : » §



Soer - s
L e > - -
.
L .~ + ¢
Fid ‘
g v F
- . ’
« . N

© that ‘vaiied from low risk, cons Ervatlvb focusing to high

: o 3 - . . . coe

L 'fiék;ﬂfsdusxgambling. rfhe optimz 1 strategy, “conservative . -
focu ing was seldem used, but subjeéts did improve with

= o . - .o -

v préc%iee;’

2

I e E .
Gels:ng91 (1963) °cughL to teach tenuhhgrade puplls a
. ’ . . . .

rectralnt sbr tegy useful in so]vxng ”wLnLy Questlons prob-

%1em3u Onc gxuup was taught the strategy, anotber was not.
Bth groups 1earned equally wcll leadan-the-investigator

’ r' Y . B £ - .
to conclude hat an opportunxtz only was required to.learn '

;the s““ate5y., -;fij ,' o ”I ﬂ-‘~'r,|‘“  )

;‘?; .V Chamberq (197]) COnduoted an ex perlment°1 study

wwhichjcumpared four 1evelS;Qf discovepyaand tw0'1eve1§“of

overlcarn_ng us;ng an achlevement crltervoa._ Chambers was

P 4 (54 o -
I A N

care;ul to alfferentlﬁte dlaCOVPr nd gnlded dlqcover" from
T . P

meaningful lgarning, ¢:'tovery‘teachihg,‘and”inquiry.teach-

“He found overlearnnng to have a more powor1u1 effect

,on'transfcr bhgn Gld d;scoveryh .Owarleaﬁpiﬁg’seémed to’ be'”

2\
ab jfo 'trrnskcv R L ;j-’ ; -*'

¢h (1962) found suppovt for bhe conﬂlusxdn that .,
scbvcwy motivatad‘high-scﬁoo] pupils to pra981ce and

I o !

& selfudl

thus ramemu,r 3n4 transfer more tha groups_taugh; directly.z»

phes
In other qgsults, rcte and guided discovery Ofoapq re“fozmcd

.
- . -

.

"equally well on reczll.and trancfer tasks on pogt . -and several

. " . - E#]
1 o /(‘ B ] n
zlayed post treatwent fesis - ¢

ERICT™™ PeF fremment goste. - %,
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Mrite many solutions res

- P " .

In a Otudy deungEd to improve problem solving processes .

~Johuﬁon asiind g10“9°-0f college students tc write'501utiops”

>to“prob1cms with the‘ﬁollowiﬁg results: instructions to

ted in solutions of lower mean

.quality but more superiér solutions; qua¥ity was raised by

1n£9%mapion'ahcut criteria’ for good,solutions; and large

quantity was associated with Tow qua11tj_

’

. J. K. Davic” (1969) conuucted two exuirlmbnuq to study

the influence of an ;nd;v1dua1 s cognltlve style on concept
: A o ’ TR
identificatiper.. In the first s Lu%y high school students

classified figural patterns into four cg;/gories.‘ Results

- ™

showed LlaL h~gh aﬂ&lYLlL SUbJeLLu ma ie fewer errors than

lower analytic subjects. In=the secdnd experiment fdhr dif-
C .-

Ierent traln*ng celitions wvere u, ﬁ (vevbal prompt, prompt,

-verbal, aﬁd contrbl) with‘different'groups“of the students.

_ Again high_aqaljtic subjeccts made fewer errors than lower

o

L4

Ednalyﬁic subjects., Trawn:ng procedurcs did no(;:ifferen-
£6

LN
0

styles.

- Johns (1966) compared eighth-grade science pupils in-
N ) > :

. structed by traditional means and by means of a self-paced
& ' o i R
‘serjes of-cuperiences. Commercial measuri?’gf'cxitical

.tﬁinking, problem solving, attitudes, study -ski{ls, and

'suhjcct content were used as crltorza. " Five teacher»made

‘tq were also used.-vJonqs found no signigicant defefencos

Aruitox: providea vy enic Il

. Y V . \

nt cognitive

64



i ; : e - .

; . e .
: ' R A . .
- between groups on ‘the commercial tests. - Signifi cance in favo:

of the traditiomal group was found on three;ef‘the:teacher~

" made tests. -

Iventasch (1969) found no significant differences between.

;teéeher-directeg and selﬁidirected problem'selying techﬁiQues.
in tbeir iefluence:on>eontent'aChieQement; endeﬁstaeetegwqf
feoneeéts‘tof problemesoiving; apd#attitudeslbf'thensenior;
ﬁigh_sctqol etﬁdenté teétQE; | |
' ' .. b E ‘ -

Learners werc found'to use a variety qf strategies in -

‘ , L
processing datd for-prleem,301Ving.. By%rs found ﬁhaL Lhey

seldom used the most productlvc Str tegy. John Oﬂ found that_j

‘.

quallty of solutvovs 1mprove6 whén uUbJGCtS 1earned the char

-

acteristicslcf“supenipr solutions..'Lg?sons fdund lier s most

.01

expericnced inqutlets were her best 1nqu1rers. PractiCe ia

using inqulry;strate ieS’was 1so found to be 1mporLant by

bhambet' j' skry” and WLlson (1n the p1eV1ous= ectlon) ‘Davis

.nal'analytic sty1GS'most effectiVe 
- in concppt learnlnﬁ from tlgura1 patterns. Intere tingly,
- Dévig' craining procedures didlnot'effect 1earner'perform—

ance. Neithet Johns or’ Iventas ch fo nd an advantage for -

pupil control of learning processes.

_ . s
From these studies it appears that 1earners use
ctrategies in organizing data.: It anaears th““ stratégies

L

. can be taughf and that practice withza strategy improves
. . . »:“ , B L . °- k

4 e

. f\.a*‘f‘}}aﬂéﬁc.é". ' ST e e
:EMC L
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Discoverv.. The act of discovery was defined Ly Suchman
Discovery discovery ¥

in terms of insight or the perception of relationships among
- \ ) . .

elements of the proBlcm. While insight happens within indivi-

duals, teachers can.facilitate its occurrence by arranging

Pl

or ‘'sequencing events and by asking structuring qusstions.

*
)

Discovery will be censidered under twe headinge: Conditions

and Tcacher Manipulations.
Conditions. A few investigators addressed thcmselves to

considerations that could be classified as conditious pro-

moting inquiry. Marin considered the effoct of closed versus
open-ended experiments. Buckeye (1969) found that creative

atility and achiievement levels obtained by prcservicE math-

“ematics teachers were increazed by c.a2ative college classioom

virvomments. Baughman developed a set of criteriza with

which to evaluate the value of materials in proaoting heuris-

©

<)

tic thinking. Marin (1969) studied the effects of oven-ended
§ : )
experiments versus closely directed expariments on concept

comprehension, laboratory performancc, and achievement in prob-
lem solving in high school physics. No sighificait differences
P 4 .

vere found.

Baughmon (1968) developed criteria'foramaﬁérials that
promote heuristic thinking. His procedure vas to determine

the cognitive tasks--as defin. 4 by Bldom--required to con-

~ -

duct heuriscic thinkiag as described by Polya. He identified

criteria for materials that prcmote heuristic thirkinpg: the

: .
sitvaticii must bo based upon an important structural idca,

L]

T the situation wust provide elements to create information

66
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, 167 -
_net anticipated by pupil experieunces, the situation must .con-

- n N - . 3 .
tain the.unknowvm element embodied in an unknovm process or
. ‘ . . ,‘
. N
idea, the situation must contain minimal data, and the situa-

. ’ B . ’ v - - . .
tiqn must be based on a search for a pattern or condition. . »
Teacher Manipulations. ~A number of teacher manipula-

tions are thdught to encoﬁrage ditcovery. Amorrg thgsé arc
questionihg strétggieg,fcdeg, and highliéhting. Two inves-
tigatofé looked.at teacher quéstions.x.Pfefffer'and Bavis_ '
exaﬁihéd the.éognitiVe levels of duéshions ésiéd by teachers

-

o

on exzminations. Jdhe W. Wilson examined the characteristics

. . . u o e

of proplems stressed by arithmetic teachers in problem sol-
ving. The effecfszpf guidance on ‘problem solving was : <
studied. by Butts agd_joncs, and:Salstrom} Frick used the -

number of cues used by. learners asgau indicatil®n of learner
intuitiveness. Highlighting in the form of having learners

$ ° 3

verbalize correct solutions to concepl learning tasks was

“used by McNeany and Keislar.

@

Pfeiffer and.Davis (1968) classified questions on
teacher made ninth-grade tests according to cognitive Tevels
4 _ L _
as described by Rloom. .A variety of junior high school sub-

jects’weré involyed. Coﬁtrasta.were macde by curricula:

coliege prepératory, business, and pgevocdﬁional; While 
) -

more higher order questions were fournd for pupils in college

p;épératorytcou;ses, an errall laclh. of céncgrn for tﬁe #re;s

PR

-of analysis, syathesis, and evaluatioun was found. .More higher’

RIC _ o o :

s e : » ' oo -
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. . LA . y
order questions were fouud for English apnd world history than

NS

for other subjects.
John W. Wilson (1965) experimentally compared three

arithmetic problem solving programs. One program stressed

action-sequence sturctures; i.e., it-attended to character-
. . i .
f%ﬁé}t actions and sequences of each operation. The second

program stressed "wanted-given' struc}ures, i.e., the charac-
/

teristic purp.ses of each operation. The third program was

a practice-only control group. The subject population was

made up of 80 fourth-grade pupils randomly assigned to treat-

¢
.

+ ment by'ability third. All contrasis were significant and
each'favored.tha,"Qanted-given" program. Wilson speculated
that "secing'" a pcoblenﬁs structure might be & function of
ana acquired set‘rather'than°the result of organizing a field.

He also speculated that the structuring definitions and phrases

might actually be.fdnctioning as inediating variables.

Butts and Jones (1967) studied the effects ci nlanued
guidence on thg problem soiving behavior of elecmentary pupils.
Pupils aséigncd tn the experimental treatment received in- |
quiry t(roining from 320 to 60 minutes per day for threc weeks.

A pre-post design was used. A specially consStructed inven-

+
tory of science processes was used as the criterion. They

found a significant relationship beatwa:n inquiry trainiag
I >

and problem solving behavior, but no.significant relationship
A .

with roncent rransfer cr changes in recall of factual know-

Qo _edge.t A : ' . .
ERIC | .
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Salstrom (1967) compared two science indﬁiry strategies
differing in the amount of guidance afforded sixth-grade
pupils. The 130 pupils were given decks of cards relevant
to 2n observed science event. Questions the pupils might

wish to ask were printed on one side of the cards; auswers

-

oa thz other. Pupils were asked to select those cards bear-

.

ing questions they wanted to ack and to arrange the cavds in*

the order in which they wanted them esked. Salstrom found

significant differences favoring theé group recciving greater
n s

.Frick (1969) cought to establish a relationship between

. . hJ . . k3 . I3
intuitive thinking and achievenent, creativity, -and certain

socioeconomnic factors. The Westcott Perecptual Inferevice

~

Scale was used to identgify intuitive thinkers. The scale
is made up of 15 figures. Eight clues are given for_each
L 4 .

figure. Pupils identifying figures with few clues ware -
classified as more intuitive thap pupils who used more.clues o
before making an ideatification. TFhe pcpulation of 96 Iliinois.
fifth-graders was fouqd to be s“ewed toward the non-intuitive '
end 6f the scale. 6orre1ations of in§uitive thinking scoreas
with measures of achievement,‘socioeéonomic étatus, and crea-
‘tivity were fournd to be nor:>§igni.ficant°

McMeany and Keislar (1967) studied the effect of labeling
on probiem solving of kihdérgarten.childxeu. The problem

solving task was to select the corveat nicture of trhree dif-

fering in size only. Suma pupils were recuired to verbalize
32 p !
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the correct seleEtion, othzrs were not. In a pilot study,
significant differences &ere.found for the lgbcling group.
These results were not replicatcdtin a more claborate study
where presentations were glectronically controlled, There
was some indication of interfering effects of }anguége.

Sumnary. Not cnough work was done with conditioas that
prouwotse discovery. ﬁauguman did establish criteria useful
in déve}oping or evaluating materials designed to promote
heuristic thinking. Marin did not find open-ended science
experimente superior in teaching concepts, laboratory per-
formance, gnd problem solving.

A fundamental veacher manipulation is guestioning. One
would presune that inquiry teachers would use more higher

order questions. DPfeiffer and Davis found that teachers ask

-a disproportionate share of lowz.: cognitive quzstions. Wc

presume that little inquiry was being conducted. Butts and

Jones were successful in teuching an inquiry process and
Wilson found a wanted-given strategy supericr for mathematics

problem solving. Guidance during problem solving-was found

to be importent by Salstrom. Apparently pupils cen be tavght

‘to inquire ani some specific teacher manipulaticns were found

te be productive.

70
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Motivation

Motivation deoes not seem to have reccived the same degrec
of attention as other facets of Brumer's formulation. It cer-
tainly received less attention than problem solving and inquiry.
No claim can‘be made that the fequtudies repcrted here re-
present‘the entire body of research. We cin ;imply éay that
we .cast a broad net and came up with few studies.‘

While they are few in number they are not without inter-
est., Only ouc study directly tested the proposition that
intrinsic motivation was superior to extrinsié uotivation.

That study was conducted by Boyle. McGuire and Rowland con-
sidered the role of curiosity in basic learning processes.

They considerced an understanding of curiosity essential to
understanding basic intellectual procegées. Two studies
brought out the individual nature of motivation. Diamond sur-
veyed eleventh—gréde pupils to determine their motivation

for corolling in chemistry. Hardin surveyed intcrmediate snd
junior high school science pupils and their teachq;s to de-
termine which . aspects of a science cohrse vare Bmsf interesting.

Relevance was considered by two investigators. Conlliinu
identified two thcoretical positions regarding relevance aad

Schneider advocated the use of locally developed materials to
R I3

achieve relevance, ' i .

Sc o | .
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O

erwo_stuéies not directly related to Bruner's foruulazlon

of mot1vaLi on are included bacause they are interesting and

describe alternaté approaches. Ohme's is the first. He de-

scribed an electiVe short course organization that offered
beth pupils and teachers greate1 oppo rtunity to capltallze
. 3 .
. & : . : . .
n’ their particular_intercsts and talents. The second is

Koch who descripbed a self-baced contract ap.roach to U. S/

. [ ) . ". i )
, “ : : .
histery. . ; : _ .

Ey

Boyle (1964) compared the effects of intrinsic and ex-

/

-, _ .
trinsic motivation on learning and retention. WNinety sixth~

grade pupils were grouped by tle“tment—-exL11n51c, 1ntr1ns:c

andvextrinsic-intiin i --and‘ability——above on below 115 IQ.\

Pupils rcad a four-page article aud were immediatelyﬁtestedﬁ
) Y . B i . ‘ N . .
They were tested ageain . it two weekse on the same content,

Eoyle found no di fferences Lor the conditiens of extrinsic

or intrinsic motivation, but significant~differentes'on both

~

the immediate and dclayed posltests.fﬁr the .combivacion
treatment: of intv nsic-extrinsic motivation.

- McGuire and Rowland t}968) revicwed Berylne‘é work dn.,,
curﬁosity. Motivation, explaratory behavior, epistemic,

and selected fact01s such a3 arousal wer¢ studied. McGuire. -

and Rowland cancluded thdt a Lnovledge of the eLfGCLLVC use

)

of curiosity is necessary for Luderctandlng JntellectuaI pro—“

\

ceEsaes,

RIC

Aruitoxt provided by Eic:
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Dlamond (1971) suud:ee relationships betwéen veported

a - L . \ .

'mot1VdL10n for en.olllu in cleventh-grade chemistry and

< L
a

'1undéfstandiﬁg'of_ba§ie chemistry and problem’ solving. She .
o S R

. &lso examined the-effectiveness of .chemis curricula in

1

drﬁhe need for

»

promoting se}ence understanding and consider

. PEAmOL . N
.alternate-cﬁemi ry curricula. She obtained “information
) R

_from 684 puplls regardlng th r reasons for'enrobling.in’

. s S
éhemiStry'and certain demographic data..'She also obtained

2

" measures’ of b351c cﬁemlcal khowledge and problem so&v:ng,
. . N 3 . 4 3
underotandlng of SC1en"e, and 1nte111gence. From inter-
R . . i o+ . \
. . . : . 7
correla;ions‘ehe'concluded-that?a mejority'of pupils elected

. . - e
.

chemlstly for reasons other than pleprofe551ona1 that tradi-

Lo

tlonal cu r1Cu}a vere, mo1e s“ccessfnl tkaq C”EM culrlculum for

:'hlghLy mogsvated preprofe051onal pup]ls, and that- 1hLe111gcnce'

and reason\for.studying chemistry were_the.best:predicchs of

performance onn the AmeriCan Chemlcal So 1cLy amination; She

. N

concluded by call:ng for aodltlonul CUrV1cu1a 1n chemlstry to

Ve L]

better meet the ﬁeeds of the,full range of eleventh-graders..
Co LY -
brener hexo LhaL pupils 1oarn1n from structured mater-

*als and 1nqu1ry \ ehous would be ;ntllnulcaLlﬁ:motlvaLed. f;
.Ei)din (1064) SUrveyed 867 intermediate aod ninth- g;ade .
Floxida sciénce pupils =and thei‘ 3? teachers. Two iuveﬁﬁ‘
toyiesi-one for pupjls andvone for teache rs«-were.u ed

: . _
Through factor dnaﬂy51o'§ardin found the followin . Puplls
* 1 N . . o

F l(:@ 1nterestﬂd in. man:pu1at30n of ohyblcal scwcacc marerlals.

Aruntoxt provided by Eic: . N
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velevance exists a priori and is discovered; or as created

class participetion, speculation about the earth and a nun-
* .
ber of other iteius. Sei#fice interests of the two age groups

'

were well defin>d and different. Pupil involvement in class-
room science experiences according to pupils was reclated to

a2 supportive classroom climate, use of pupil experiernces in

N
-

class, cxpressions,of teacher corcern for pupils' persoun-’
! < |
problems, and participation in field trips. Pupil involve-

~

-

ment accordilg to teachers wcs related to application of

research methods articipation in scientific inquiry, acs
L

quisition of basalfbackground information, and a number of

1
cther factors. Hardin also found pupils more discriminatiq;///
about teacher-pupil relations than instructional methoeds used.

Conklin (1963) approached the problem o. metivetion

through the conéept oerelevanpe. He saw every philosophical

' M 4

system .2s viewving relevance either as ifotrinsic; that is,

"

by human action and stipulated convention. . He went on to .

discuss the implications of the concept of relevance to

S )
various educationzl and philosophical relationships. ’ -

Scineider (1969) called for locally developed materials
as'the best way of obteining relevant curriculum materizls.

Ho-argued that America 'is a large,and divevrse land and that

&

a curriculum suitable for one section, rcsidential group, or

. v : . . s, 4, ..
2bility level might ncit Le suitaliie foi ollwr gioupn. He
. . d

described 4 progivdm carried cut in New Jerscey wihere four

i *
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introductory units to a twu year recuired U. S. history course «

werc’developed. The units utilized case studies, local prob-

" lems, protest music, and other materials all selected in

terms of relevance to a specific population ofbpupils. He
S

reported success in motivating pupils. The moterials were-

uzll received by average and less than average plipils, but

superior pupils wanted to get on with preparation for Collepge

. v "
Borrds and other conventional preoccupations of the academical-
ly oriented. The materials were also judged cuccessful in

their basic goal, supplying a rcason for sﬁgdying U. S. lhis-

[ 4
tory. Schneider noted that tiwme, funds, and moral support -

’ -
were supplied by the schopl district and observed that with-

out such support the ‘job cannot be done. He also noted the
possibility of school districts serviung similar pupils ban-

ning together .to their mutual advantage.

Ohme {1970) described an interest centered curriculum

il

developed and tes#e¢d at Torrance, California. The schooi ,
[

0 2

ycar vas diviged into four nipe-week quarters. Each quarter

a2 number cf short courses developed by teachers wave taught.
Pupils weve free to select coucrses without regard to grade
level; grades 1C-12 were involved. Stress was nlaced on

designing "relevant" courses. Oh 2 claims that relevaunce was

achjeved in that pupilc selected that whic! intecected chew

f{gmza-wide variety of choices and teachors taught that _ :

which was relevant to themielves. He noted tp:t populay
& : -
\d .

- re

~!
N

\ . . AN



s highly visible,

3

2 . /]
P, -
. n

. ° . “
management innovationg suéh as fleén ble scheduling and team

teaching becsme nore relevant with an<i%Ferest curriculum.
N . » \

~

' ) . ’
He alsc noted that teachers judged less adecua.e became

-
5 -

‘Koch'(%968) descyipe@’a process ofié?tgd Ui S. history
clgbs’that he ;aughE/ The approach used included cohtract
stUQy; independent study, and a combination approach. Pupils
worked indepc;gbntly ?ﬂ’agreed—upon learniﬂg’tasks or upon.

learning tasks devised by themselves. The teacher's_role

chanpged from leader to advisor. .Pupils were allowed to work
. Ml

.

‘eir own pzce. Some completed Ere course ‘befor€é the end

f the school year, others completed it ‘the-mext year. Me

reported high pupil interest and butfressed this impressiou
. , . . o

N

. . . v = \'/—P - )
with questionnairg data. s : . ’

To the degree that these studies reflect the fiecld ofﬂ//

Y e - ’
vatinn ve can »nly conclude that ,individual pupil au-

v

mot'd
teacher differences are still a prime factor ﬁ‘méchool learm~-

’ |

ings . Perhaps'Diamond's study rclates mosq;directly in that

K , -
she compared ability groups and traditionai and BrunmeY-like

‘scierce ctudents. She found a multiplicity of differences

/
and ﬁg?\all favoring. the Bruner-like program. Similarly
Y ) e A\ d -

. a3 . / - N - o .
Boyle foupd qha? rotivation was not an either-or-mattey >f

inti.nsic vs. extrinsic, but rather. that the two app:odches

had complement;rf*rffcétsf Herdin's results buttress the
Ly f

~

general ‘conclgidn that motivation is multifaceted, ‘In that
Lot -

o . . ) , ,
E MC ) . . ° . ..' ' -
e i . . ' : e ‘9'.‘

B -
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L g7
. ’ . .
E/ . : A
. etud y puq;lb saw affective®factors as paramouni, bug/tégehj‘
ers<1hnded to stross inteliectual.fictors. ”nh other studies
- | g . " - . - » q
] *

. illustrate altetnate ws of mgtivaticn and related matters.

vies _ .
/A /w ' . -, L i . .

L . B . F] N ¥ . B
R, - . Audio-Visual : e :
_ . . . ' o . Q
: o ) 3 .
»1 'E?ily‘it became apparent that our tepic encomvassed too ‘fﬂ/ r

a ‘

many complex fa"eLs ﬁa be. adequ9fe1y h“ndled Coﬁsequently,

less .iress was plaged on angiu~vi3ual..,xhis ¥as ot done
. N : o . VL ; e 7 ‘
‘/? ’peé%pse.of a lack ofvappreciationsfor thg role of audio-visual - /
b ' co o
in Bruner's scheme. Jt is just that the field is enormous

A ¢ )

arfld th5gLBruner'5§signkd a faecilitative rather than a ceén'al'
o . .
R e\ - _ E .
- role to audio-visual. > . N
Co : BN o ' g |
. Prylock's study, is erliaps mes? intére He “corn-
r . - ! ) . . ° . . .
sidered, verbal and visual mddia and concluded that®visual ™ L

t . A . : _ . .

o
“
-~
-
[
[t

o]
.

c¥. !

DT N

visual

medis were essentially dinductive in character. " ‘the in
N 7/ -

-

. .

tive chatcter of mcdid:eigifffﬁf;he cttractivepness of

media to producers of Brunerian cqrricula.- Lichtenberg and

.

. s . ’ ’ by ) .
Femtqn,’ tws producers of new cdrricula, stiiiigg/fgé impor-
. ‘ y

tende of using media carc uily dc31gaed for and \ncorporatﬁu R | .

- - Y n - -
'ntn cu:Equlum aoquenigs. Haynes‘desuribed‘an institure

I A ] s ) i
prograr, Where Care.Wis méﬁ,tc mode} dc31reg!uges o media

S~
ard to provi ide trchﬂ ? s ton-e Ln prcparhnB "z :dix for

use in s*“cific ins “UCthU“] s;raqulon / \EEN’ﬁk

. . Olien at al d monechteJ tbc walue oi\%rov armad ,?)

quences in Leuchln' a varicty of 1vt§31ecLua1 activifties. v

\‘1‘ - ; o . N .
ERIC © - O\ R g
oo : : o - . :
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on.” Both

I

——~—

.

Awnderson and W. Clerke repovted programs in simulat

reported positive afiective outcomes; Anderson reported mixed

v

lezgrnin;effects. S :

In a position puper Prylock (1968) founq fiims and'lan?.

: . -

guage cormppications to ewploy different cognitive processes.
Film vas secn ashiavolving eségntial inductive processes and
‘was therefore secn o° a.gcod source cf vicarious learning.
Lanpuage communications was.scen'aé'cssentially dedUCtiVe.

Lichtenberg cad Fenton {1666) noted that adﬂiovisual
‘matcrials‘dcvnldped'for expository presentations may not be
suitablé for diséovéry 1é§sons. In their view A-V materials
aru'é?signc@ to accomplish particular‘goals and,ﬁéy not

function well when used to achieve other goals. They pleaded
/ .

. e
for audin-visuzl materials designed to achieve specific goals,
: . f . . S .
for wexarple ingunivy. : e
. - S

b3

Haeynes (1965) reppr ted Shd% mediz played an important

role “n Fenton's 1965 NDEX sumier institute. A large col-
e s - -
i

lection of materials ware collected and were zvailable for

3

-

perusal by the ipSuitute participants. . Apparentiy the morn-
. ALt ‘ '

ing lecturers made « point of using media ond used it well.

A specialist was on hand to help enl advise participants in

Ve

d - ) . - . )
desipning and Jocating media for Cheir .nstruction. llo

Jevaluative data were presented.

piograms designed ¢o improve the thinking ¢ud problem solving,

ERIC o :
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- Clron, et al. (1969) teited & series of scli-instruction -
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of fifth-grade pupils. A total of 704 pupils in &4 classes
participated. Statistica sigdificance om a "wide variety ‘of
productive thinking measures" was found for the cvperimental

program. Benefit was found for all sub groups and especially,

for pupils i less advantaged classrooms. Girls generally ¢

scored higlier chan boy:.

.

C. R. Anderson (1970) compared learning of some be-

v g
$iaviors related to consumer credit ol groups taught'-by

expository or simulated game methods. The behaviors taught

P

were! answer factual tests, shop for credit, amnd sign most
advantageous credit contract’ »Tﬁt‘total sénior class (230)

of a high schogl participated as.intact'gréupsi He found no

sigunificant differences on any of his meadures. Post hoc
qnalyéis revcaled that boys taught by simulation could better
L S R
comparc available sources of credit, while all girls excceded
" all boys on rhis measure. Businéss education and gencral edu
N | N
cation pupils learned more through simulated methods than

>

throvgh exposition, but cbllege preparatory. pupiis iearned
edually well with hithér method., Aﬁdeden quoledheaflier
research Which revealed no significant difﬁgtences on meas-
ures of learuing but high motivatien for simulated methods.
Y. .Clarke (1970) reported conltrasts in pupil and ﬁérent

dttitudss toward various value objscts faroring pupils who

- PREEN

had an extensive simalation experience.,  All of the pupils

~

in the newsst of three high schools in a miduest community

ERIC

Aruitoxt provided by Eic
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s

R

Y - -

participated in a simulated political comvention. A scmantiz

differential instrument and follow-up questionnaire data was
P ’ ° ‘

obtained, - Data from,a random sample ox pupils from the other

e

two .chools was. ohta

ned¢ Comparisons of these data uniform-

“

ly found pupils with the simulated experignce»reporting_more
, . ,

favorable attitudes toward such value objects as social studies,® °

ey
-

- simulation, and politicians.

< . . N 3 . !
Little can be concluded from these studies. No evidence

was reported that refdted Bruner's. assertions concerniung. media.
The two studies dealing with simulation reported familiar -

findings. Simulated experiences stimulate participation, but . -

do not produce superior learning on conventional measures.

Programmatic anproaches to teaching were found productive by
. ' o e e ;o ' . P .

Nlten; et al., and many other-investigators., Haynes and.
Lichtenberg and Fenton remind us that media must be properly
o , o o _

-used to be-effective.. Finally Pryloch's conceptualization of = .

.‘v - . . L B L
n, media as requiring -inductive process.s should eacourage its

“ -~

.. ‘continued use with inquiry approaclies to education.
o . o A3 -
¢ - @ P ) ‘
o ~
Y . .
o
. .
. s o . ° - ‘ v
\)‘ V » \
ERIC -
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,details cqncernidg evaluative

I @
Con~lusicy g
. - . // -
g Bruner's formulation for reform of curricolum and in-

struction inyulved four basic eleuncnts: structure, readiness

1
]

inquiry, and motiv.tion. It would not be possible to cata-
logue all of the curricula produccd during the Brumer Decade

that perported tec employ a structured approach.: As we have

- -

seen in this sdmmary, structure was variously defined and
not infrequently it was impossible t5 know how the reporter
)

.was défininé<stfucture. T, ’ "
‘As is the usual ease, little eﬁaluative rgsearéh’was
_conducfed. Most of'thé'rgports iﬂcluded.gtatements con-

cexning pérceived raception of theviuuo;ative curvicullum,

. N
W~ have no way of knowing.:f these pzrceptions were sali-

fulfilling. When data were collected, it generally included

~ -
-

© generalized evaluative assessments, which are almost invar-

v =

iably supportive. The new it seems is always better than
the familiar.
When comparative data were obtainod «the gituation be~

comes less clear. .Often the structured product produced

A3 ‘

better iesults:accoyding to some mpasure.” The measure gen-
- Co L 9 :

7

erally being the invedtioﬁfof'thg invest.garor. Insufficieit

- - e .

instrunents c«uses one to ac-

cept such fesﬂffs-withﬂrcsé:batiGHSw,_Cftén standardized
- N A : B : ’
tests wekre used, Maen they were-significan® differences

. v

were harder to find, but then thesg tes:s g nerally measure

5 -

goals other than those §onght by authors { structuyred cur-

xricula,

[ &}

™
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We can seldonm dctermine the degrece to vhich an irnova-

H
.

tive progziar . a. actually iinplemented. Uas the innoveotive

approach given a fair trial is always an jmportant question.

An equally juporidrit guestion invelves the other methods;

were they fairly rsoresented in the comparative test? .

) ST .

Data were fo. nd fo suppcrt scme of the now curricula. -

The structural concept does provide a* workable test for

what should be included in a program of,study, thus helping
the profession avoid the content ¢lufter that tos often ob-. --
v X ’
scures -the valuable in conventionnal courses. . . .

. | o .
The notion .of readinegs does seem to have worked out.

Young children were.successfully instructed in .z wide variety’
of topilcs. It does -secm that lezrner readiness is move de-

e 4 . ' 3
perdent upon how somethiyg is presented than upon £he inherent

t its ultimante level of sophistication.

qomplexity_of‘the idea
Tuiz " nding leaves open the question of what should be

taught to young children. v

~ The topic of inquiry received enormous attention. In-

F

- quiry, variously déiined, was compared to every imaginable

method of teaching with mixed results, Inquiry procédures .

often produred superior transfer learning as claimed by

>

Bruror and many ochers, but not always. Suchman conducted c

the most elaboralz study of: inquiry and obt:.,ned ambiguous

¥

resul&e. Factors relevant to individual learner aud teacher
differences and content variasbles secm to confound the ques-

tion. With, regevd to tihese issues the findings of Bruce
sedia velevant, ' ‘ . :

t



-

. Bruce (1962) epreed with an earlier study of Burnett (1964)

LY =

that there vic a "scawcity of research findirgs leading toward

gound modifications of practice ir science education (p. 415)."

Bruce noted a persictence in promoting one type of teacher be

-
havior when evidence Suggésts a relationship between kinds of
learning a - zarious patterns of teac..er behevior. Other studies
indicated that.collcge study of science did not'increaée critical
thinking nor understanding of science and that quatified sciecnce

teachers and scientists did not differ in their understanding of
- ‘ R ~~ " .
science. The relationship befween teacher behavior .and pupil

-

achiey;ment'appeared to be stronger than the relationship between

teachicrs' science backgroun” .nd pupil achievement. Also, stu-

r.J

. , / ) : '
dents trained to observe themselves ‘adapted nen-directive teach-

°

ing procedures more easily4thah,untrrined students. - (Ahparently

1 - 3 .
one can sensitize students to behavior that correlated with

-desired pupil outcomes, )

. . N . -

The question of motivation is even mcre complex. Bruner

posed either-or alternatives. Motivation was seen as either
intrinsic or extrinsjc, i.e., geod or bad. The real state of

. 9 ’ -
affairs appears to b2 much more complex. 'Pupils learn and learn

vell for all sorts of reasong including accidentzlly. . Here again

the comp.exities of individual differcneds play a critical role.

“The .chemistry betw=en teacher and lecrner apnesr~ to be most crit-

ical. An ingpired teacher can produce superior jear.. .g and the

v

learning is just as good-as vhon it vesults from enoruwous leawrner
. A} .

interest in the topic,

ERIC - o - -
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»  In closing part I st scoms appropri;';te'i.q rote a remarvk
made by Klausweier (1968) in vevicring Bruner, et zl., Studies
. » '
dn Cogunitive Growth. Kluusmeicr observed that brumer's
writing is persuasive, provocative, and bold and that he has
a "disposition to geaeralize well beyond the experinmencal
. ’ 4 . v ¢ 2
data." Perhaps that is vt Bruncy did in Iaocess. .
Qe
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Introdurtion

Developers of the new curricula, that is, curricula
built on the Brurer model, realized early that steps hzd to

be taken to prepare teachers to properly beach it (Zacharias:

and VWhite; 1964). 7They reasoned that teachers lung accustoricd -

. .to tcaching particular ccurse -ontent in tradiiicnal fashion

would be reluctant to abandon thie. security of the familiar.

They also recognizrd the inherent conservativenzss cf higher

education and that science at tha university level wos po

.

better taught than #t the sccondary level. In‘résponsc to
these considerations curriculﬁﬁ developers often optednfo;
o summer institutes and teachers' guidés.
Camplbell {1964) indicated that strong evideuce existed
that suggested that teachers with reasoﬁable knowledge of
chemistry could satisfactd}ily teach CIFM Study with Jssist-

-

nce of thesNezacher's Guide (p. 90). Attendas: = at & summer

Y

institute vhere the teacher could become thoroughly femiliar
with he material and perform the experiments was highly

. recommended. .

In this part, we will e unine numerous programs that had

teacher preparation as sn important element. Included will

. .
. .

Q o : : _ :

I

EMC 5 : ) . . . .
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be consgideration
) 3 i -' : T . o -}
Most cf thew weve ticd in some Lzshion to one 8f“the

grams,

nev curricula or to one or more goals of the new curricu.a

«

-~

such as inquiry.
v

¢f preservice, inscrvice, snd Institute pro-

alld reports of attanmpts
¢

We will begin by reviewing studies

to institute on- of the new curiicula, Next we will examine

attempts to prepare teachers to teach in a fashion conipatible

. .
with one or muere of the characteristics of theinew curricela. .

Lastly ,gwe will examine som2 attempts to prepare the trainers. -~

of teachcrs of the new turricula,

Instituting New Curricula

The first deals directly

‘N ¢

This seziion of the review is divided into tlrre parts

.
o

L

<
D e

In--

4

with the title of the section:

tituting New Curricula. The second ropic will be cousideration

of the necd to change teacher eduéation in some fundamental

‘way. Phe last section will identify evi-luative guidelines

A}
. 5\ ‘ ) . ‘
and strategies for curriculum innovation.
amss’ Authors of ar®cles revicwed

Instiituting New Progr

o

in this section describé programs undertaken. to prepare teach- ° o
i ]

foi curricu’un imnovation. Wootan briefly

0}

matics materials,

proach ‘un Tloride.

ELC O

ers,
"kick-off" mecting for the 1959-60 field trial of SHSG mathe-

Thurber desnrihs

describes a,

.

: o fheerviee progzram
~

that accompaliied vhe intvoduction of Science: 4 Process Ap-

~

Glass describes ad early national field ™

I3
t s

’

¢
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T sl

7r1a1 of RECHS: matural sci

preparing Lezchers to introduce the ?SbC pn\kics program.
&

f .

cne

t

f

I

wai zriels. 1 rsh il describes

“

> . - =
Herlihy, Cole, ead Herlihy describe a tean approach to pre-

paring teachens for Man:

A Course of Study. A regional

approach to curriculum inncw:t

Science Yroject, ,Anothelr

Vo P. Veaver. -

re

is reported by. the Bi-State

&’onal approach Jdc described by

.
. .

~

- Wootow (1905) described the preparation of teachers fox
1 ’

the 1959-60 ficld trial o

£ 818

G materials, He noted a cae
* .

. LN . . . :
day Chicago macting for representative teachers  from exper-

imo mtal centers. Atténding teachers had an opportunity Mo

‘u . o . ) .
discuss ‘the materials with the autbors (p?.89). Becauce the

. . 3 .
materials contnired imuch new citent each - enter enjoyed the

+« servicza of a matheméticianJ

A

’

. Thusbe: (1970) re rted outcomes of a presTan designed

4

.to help elewegxary @chool teacliers with Scnem?} Q"PrOCéss

» -

ﬁREE?”Ch' '“he trainlng program iricluded a self-study pro-

o~ .
.

gram fou the text, Jnetrurthon a1d suogestions concerning i
: e

-~y »

¢

ways~_o teach the sciencgymaterifls in thc fo ‘m of 23 #1nute

[

¢
.

twice- me;%ly teleca sts, a specially prepared teachek‘s hand»

L}

"in‘Florida‘ﬁxring~tﬁe schodl years 68-63 and 63-70. Partici-

o -

. . . . ¢ !
pating .eathcus were divided jato- three ex peramentﬂl groups. _,
.‘ ? ' v )
.o . . .
anl’onc control group. The cxncrlmental group reccrved .
4 ’ . . i .
. ' . ’ \ . . .
varying ampunt: of in;ﬁ'uction vhile the éontrol gropp re-
) R '
‘ceJVed nstruction rpnard1ug qc1cnce appararug.~ Pre-post -

%

. '

“

bool, and formsl instruction.’

‘The inserr ;@ prograp was tested

¢ '

. f '1’

. .
. v "
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trial drvring school year 1960-61. All teachers were clustered

’ W

acntrasts for cexperimental gfoups showred -significant groth'

as, ncqcurod by tuc LICmsnt ary Scicunce TcacheLs IHVLRLOIY -
. L

b “o. = . P “ L]
Earller data 1nc1uﬁed mcasurns of pup11 atcltudc toward, science

and obsrlvathnc of ela ow, ploce 8. Both pupiy/measures y

‘ \ ,
pruddced\;ignificunt reoults in, favor pf the experimental
. L}
- ,4? 5

s 1 - = -
groups. The inwvesti Lor coac]ud;d ‘that the inservice’ pro-

gram was effentive, economi@al, and efficient.

] Glass (196&) dcqcr-hcé ‘the pre;alatlon of" teachers who ‘

iloted Biolcgical Sgieﬂbe Study Committee (BSCS)_matériaLé.

“These teachers were g ren a briefing on the materials in

fugust. Materials were received in November and January for
. N .6 B . - > .

in ceaters and each center- anjoyads the .services of a biologist.
» .

Pilot'prog‘am tearihers . had we ekly weotings, were paid stipends

°

for their extra effort,"and giveh 2 small budget for expenses.
- . . : i

J

Laoo ratory QOVR was done mosL successfully by teachers with
3 . .
relevant training. A policy'statemept Concerniﬁg the acadcmi§°
preparaticon of'teaéhgrs oﬁ-BSUS:méuer;aié wasimade in 196b.
Thg.stétement calﬂéd for é.fuil year sf biolégical'séiénces
[ . . .

and an additional vear of reléthd aciences and mathematics.

. . Con

. was also prepared for' the 1960:61

+ . ¢

A handbobkzor hEQbh}r s guud

ficld crlal. The haﬁdhook hed three’sectiong: ”a'backgrouﬁd
B Pl . i . ) * .

to blology ”.“Tuviﬁation to

\

. s _,/_." , . Pl N / f) o . T

+

n#xlryr and "ndtes and refenencesy'~

as‘;!'
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inguitry. App;r*wf1"<f}ﬁehdi 'hook was on]y slightly used.
: N

[

o,

it, has since heon revised and enlarped.

Marshall (

.
- ’

\9 ¢4 ) 'deccri'bed a!)/in:crvicc.{rnggam'uéed in
. L

AYE W

Florlda during 1952 0 ta prepare Leachc1 tu teach Physical
SR .

v - ' :

Science § tuéy Lomm1ttéex(P°SC) ph"vxcsﬁ TA fhysica dourse for

= , - = :

teachers carrying six semester_hours of graduate creditl was’

S

. ° . S~y
taught by a cadre of profccgors prﬂﬂared at MIT.» The course:

’ ~
s -

© et for two vecks prior”to the opening of school aud weekly

VT ) P ’ % ‘ ’ e )
the .. ter for > weeks, The course dealt, primerily with

¢’ Yy

[ o
physjcs, but heavy emph?s‘s iras placed on §Zdag0@y and PSSC

v . )
ph'lesophy. Teachers had an opporfunity to, perform many of
Ped . :

Y
h

the PSSC experimeats aud to watgh'and disluss others., The

immediate. "'n2ed to know' of pe rt:c:vatlng teachers was @ :en
. | N

_as strong motivation i th¥s progwam. The weekly ﬁeetings'

. f w,d‘ ; - " - -

wers also scen as a sofircg of security for teachers ventur-

e !
ing on new ground.. The ingervice proygram also helged schools

_ e o ™

and univcrsiticq work more closaly as they were in vonstant ,

contdct. Que%tlonmdlre data from: p¢rL101dewﬁ?~tuachers gcn-
erallv rdtcd PS5C physies- excellan cr gooe A cpmparison

of college perggzmanpe in rbysics ¢f studentsewWith PSSC and

. . y N N
traditﬂonal high scheool physics found no signit.cant differ-

ences. .Note is aiso taken of the importance of administra-

tors to successful irnovatioas, of teacher *enthusizsm, and

of(tepcher preparation.  Marshall al<o cxpr eqced preferencp

Q. n

for 1n ervice pnpprams oves summe» instituiay, e seers to

feel the immvdiacy of the "necd to kuow" as importent.
’ L. 4
-
>

<
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~ campus school teachers were teamed and fayght the theory, de-

Herlihy. bolc, and L»L.Lhy (ie l]) ‘deseribed a v ampus
e l ' . -

Ltedm" QM;AL(“Y for 1ﬁqr"v10( anid pIuFPIVIQe Cdu;ﬂtl u of

. .___———ﬂ\u —~

>
o

teachers ann xurrlculum Lnﬂo" LuLs.' ¥ethods professors ?nd

¢ .

3
0 -

" sign, end wethodology of a process oricuted social studies

cuviiguiua, Man: A Course of Study (MACOS). Campus teams
N - LY ’ . ' V .'.
orducted inservice pregraws in ncarby gchcols adopting}ﬁﬁxﬁ.#
. ..
. A )
materizls, The program consisted of &hree-day preschool .
, lc X

9

I
workshops for par'ticipating tea chors and adhinistrators

. N . N . . R _._‘
studént teaching with &n irservice teacher also taking train-

.

: ) . ’ ‘
and :wenty blweekfy classes through the school year. Thus,

.the pipgram noéwowly provided an ‘initial orientation to the

| .
s o
curriculum, it also provided close and continuous support ©

.

for parcicipating scheol peirsonacl Ln*ouchout the initial

year. The authore reilerete statements of earlicr ERIE cuxr-

riculum innovators to the effect tiat prior ertten agreement
N 2

) .. . P 2 gl oo
concerning role vespensibiiizies and financial commitment is

A ; !

an essential cond:tlon for suchos.

v

The use of MACOS materiaIS'wés centyral to the program.
a . . >
Preservice teachers learned to use the materials in their
' o S
socjal. studies methods cless nd when possible later during

N o

ing with a campus team. Inservice teachers learned from the

reschool wvorkshop and the biweekly classds, but more impdr- -

.taﬂ 1y from using the materials in class. Thus, participants

O

-*

learned the materials and the processes mecessary fo their

v * '

89
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N\
. B s o0
.
L. PP - -y - . - . . -
simultanaoisliy, Ju wes hope a thei a

4

maltiplicr effcct would Lz achieved. That is, 2 limited

Camp s vould vrain a larvger nunber of pre-

nupber o

0]

service teachers wao could thew worlt for furthey adeptious

end training prograns vaern placed., JToservice toachers could

be cxpacted to persist in usivg the progrem where adopceed.
The program was judged av all oround succese based on

questionnaire data gathered fiom all panJCLyaU s. No ecﬁcol

droppad from the program and & number of additional schools

requested participation during the sccond yecayr,

1

Thé Bi-State Science-Project (1970) was ovgarized i
1967 for the purpose of upgrading scizunce education iw north-

west i

<]
“©
o
[
[
[ 5
)
o
o
n

scuthernt fovia, There were three ot jectives

for the program: improvement of LuacheX atiitute toward

-

teaching of science, develonment of teacher knovledgs and

skills of scicnce, and curriculum implomentatiou. The pro-

-ject featured four-veek summer workshops where selected

o

elementary teachers worked with the waterizls that they

would use in thoir classycoms during rhﬂ regular term. Spe-

[N

C

.

.alized counsuliznts were used Lo help participating tuachoens
through the summar and acedemic year ana o Lold mounthly mzet-

ings through the acadenic year. lMicrouteaching for teacheyr’

self-cvaluation was also part of the proyram. The scicnce
programs instituted were: Science Curriculun Improvemsnt
Study (SCIS), Americar Associction for the Advoncemcnt of

Scicnce (Ahun), Elewmentary Sciencn Studies (WIS, and Expcariencas
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teache

‘the progranm,

development work wag repeatced during th

Majer benceflits of the prfogeom vere

4

operatio: arviculating

4

among countice,

of teuche:a anpd teachers! reolization

updating and revising curriculuwu,

&

Considered in chionological oxd
idevabla increase in sophisitication.
noted by Wooton could hardly be cousidern

Y J

3

was back in 1959 The approach uscdé by
i .

school” conferences zud regular mectings

rs in pilot ‘areas was more elabor

pattern that saw considerable use,

other teachers participating in innovat

feature of thc PSSC Florida progream des

Marshall also reported data that sugges
Thurber. T

reatneants were reported by

only establisiied an effect on teachers,

he soupht to establish an effect on pup

ticated was the pregrom describad vy

Their coeordivat

Terlihy. Prog.

training, experience with the waterials
P3SC program, and made provis

reservice teachos
P

secn

Contl

Data collection plus variations

hurber's

ion for a meltiplier

AP
°s took positiorz in the

e jollouwing school yeaw.

ner premotion of co-

batwcosn grades, involvement

of the importauce of
one ¢an percelve con-
The one day coanfercnc
but thot

ed adenuste,

RSCS combining pre-
of participating
ate and employed a-
Linucvs contact with
iou was &u important
crihed by lMarshall,
ted some success for
in insergiCe
study not

buf more inportant,

ils.

Even more sophig-

ed presevvice and inservice

a3 featured in the

effoct as
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The twos vogiounal gtudics demonsirere thae somoething can
be done on a lovs then uiticonal scale even thou
jects enjoyed cutside help. Yhese two studies lend support

I3 | A » /: .
to Schmeider's (1969} call for matewial relevent to pupils
in & particular leczle. The local character of these pro-

jects cowbined with lhiigh user perticiyation in their introductioa N

v

(the Bi-State project) or developaent (Marylaud) wight well
contribute to their success if wve cau belicve the assertions
of Johansen that pavticivabion in formulation jis cd:rclated
with fmﬁlcmentation.

In a correlatioﬁai study based on data obtained from
195 teachers rando@ly selected from four Illinois school

. . -
sysiemns Jobrusen (1967) concluded that teacher participation

[y

in, or perecption of sinflueince on, currizulun maiking siegnifi- /

cantly incrogsed the likelihood of teacher implemontation. :
Fruih and Yee (1971) employed cooperative curviculum

development vith apparent success. They tested the effec-

tiveness of history Lnits developed by an Integrated Black

History Institute. ‘Twenty-five classes of intermediate-grade

ghetto pupilc from cight wmitropolitsn areas received instruc-

tion witn the new materials; 2n cqual number of watched

.

classes did not. “Classes réceiving instruction ushicved :

-
< s

ery signilicently higher scores-after instruction; non-

rignificant differcnces were found oa a dunlicate foim prevast. /
o1 I

/

,
™

Cortain attitudinal variables werc examined. but no ¢

3

ignificant

O
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T relotitocshi

Tene PR - . R v
7o oveve fourd. © Yeo coucluded that the progy

ifservice training and coopuorative currizolun development as L F
: . . \

emplayed in this proicct could make a2 difference in pupil

learning Ghd pervhaps in the long run a difference in pupil

>

attitudes v -

Yarke (1966} noted samac impovient conditious that should

he satisfied if tcacher pavticipation in curciculun davelop-

menl is Lo Do successful, Perke veviewvad vesoarch relewvint

to the uvse of teaching waterinls frow, 196406, She noted

that rescarch “"fails to deal significantly with tha class-

room teacher's problems of coordinasing and synthesizing

availeble learning wmaterials (p. 380)." Specific couclusions

identified by Poile included that teachow pardicivotion in
the develonacut of curviculuws guidas did 1ot noeesaanrily e~

sult in incveased usage, unlessg teschers were recogaized fow
_ j .

the uvimz and contrxibutions they nade aud unless necassary e
. ' ) e i \ o~ . )
orpanizationsl conditions werc satisfied. A number of find-

ings related te the use of media and progrewned inctruction

.
we;:chp sistent with Bruwer's recomaendation that media mest

B}

be incorporated into leawning experiences vather thav being

Finally n. S. Millesr (1971) descusibed a curyviculum eval-
uatien progrem that invelved comprebensive planning

plamning invoived teachers end adninistrators e each stage Lyom

idenitifying ol jectives te interpreting resulits, Steps in the

Comprehengive
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procedure included: identifying objectives, preparing per-

formance iwrdiceiovs, administering indicators, anrd comparing
H o b 1 o

pre~post resulte, The pregram vos carried. out in Radnor

Towvnship, Pemnsylvania and involved 3,200 pupils. Impression-

istic evaluztion held that tcachers became more critical of

what they were doing and tecching and morc eware of their

pupils, The program-involved mathematics, but Miller feels
it sufficiently flexible to be applied to other subject areas.

Chauge

Mot surprisingly sowme in-
vestigators called for fumdamental changes in teacher education.
Institutes and inscrvice progrsus can have an effect on the

vay teachers in service teach ag wa have sesn., Unless one sees

advantsgee to imwediate retvainiang upon groduation, one natur-
ally‘turns to think;ng ahout initially prepaving teachers to
teach the new curricula.

R. B. émith called foF a shift in teacher education that
Qould éomplement the majer shift in the new‘curricula, that
is, a shift cway from éatugorizad iuformation.to an emphasig
on inqui:f. Héhermah.callcd for a similar shift,,but doubted
that it could be obtained rhrough higﬁer education, MHe caillnd
for“professional, rather than yihera], sducation of teachers.
Any program of teacher eduogtion reqairgs procedures for evel-
uating cutcomes. Shulmen used one to observe inquiry behavior
of teachere; Ribble designcd and tested an instrument ©o assess

/
teacher adhevence to a~model uscd by the Leonowmics Project. -

Qo !

RIC I
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R. B. Swith (1508) obsevved that recent cuvricular changes

S that placed sisess on inquiry instend of contert have not been

met by complimentary shiftes of strese in teacher education.

He held that the classicel view of scieuce, where knowledge

further broken dowr, is obsclcte.  He as-
serted that in the wmoduern conception, knowledge is eonstructed
and vhat counts iz the ionduivy process thei producss knowledse..

Ile felt that tecchers should be obhle to cwaluate the psyelio-
o y

3

logical stywuctures of pupils, relate learuing expericaces to

. -
fundamental relgtionships aliesdy in the pupil's vrepertoire,

receoenize learning as an active process, understand that con-
& > j 3

cepts are learnced in context and arise out of inquiry, end

g
finally be avave ihat pupils must discover the form and pat-
terns of relotionships. » : T

Haberman (19068) noted three conditions that mitigate

against programs of teachey education. The first related to

the incovporation of teechar education into higher education.

This condition shifted the ewphasis from tiruce “kunowledge,"
i.e., the doing of somctling, to knowledge "about" classes
of cvewnts, Th2 other two witigating conditions seon bLv

Habowman weirs the course format and peirceptions of teaching

w

modeled in highcr education. He proposed shifting the sire

of teaclhiar education to the schools and comwweunities, re-

guiring studente to plan avd conbtrol their own progress,. and
.

basjiupg evalunition on reel perfoirmance with pupils, colleagues,

Q f

Aruitoxt provided by Eic:
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and pavent Irn sh3drt, he pyoposcd a prograw of vrofcasionnl

N

rather nnﬂ lanI«l cﬂuca icit.  He went on tqg descuibe wmini- .

courses and how thoy might be used in a program of profesgional
-,

prepavation.

Shulman (196Y) reported a wmodel developed to obscrve and
"score inquiry bchavior of prese rvice teachers. It was found

tht certain predicior variables can ‘be used to proedict

inquiry behavior,. Lffects of student teaching exps rience on
inguiry perfovmiance are. also reported.
RibLle (1$67) developed an instrument designed to assesg

! 1
the adhervence of Economics Project teachers to structure pre-
seriptions and discovery mechod preseriptions of the project.’

The iustyrument was judged to be rvelighle and objective.\ Four -
observers nade five visits to each of ten project teachers.
Using Ribble's instruwment they were asked to prédict pupii

achicvemeut on the project's criiterion measure. The predicis

©

proved to be insignificant.

Prooram Guidelines. Two investigators reported guide-

lines for program establishment, M. Jensen (1900) identificed

23 guidclinas found useful in inservice progreme. Her guide-
lines included i&he use of media in demonstraticns and giving

3 B 3
rewards to Innovaterss, \
Mahan (]971) described siwteen guidelines for perfecting -

curcsicuiag chavgc. The puidelines giew out of the Eactern

-
-
5

4
o

titute for Education (ERIE) experience. in innova-

ting the curriculum Science-A Process Avroach (SAP&),in 53

ERIC | o :

Aruitoxt provided by Eic:
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Bl

&

elenentary schools.,

27,000 pupils were

iticns -to obtain wri

cipan

t rules and vesponsibilitices, fermulati

involved., Among

i
1L¢

Ov

2.

er /0“ teachers ond

.

ten agrecments clearly

of curriculun installiation, asd to requivre s

to invest 2 substantizl percentane of local

program

conlf"qts betwcen

other

medus

Cco ilo i

s designaied o

.

R
uwniversity laboratery schools where SA

8

schools

a

emonstration, By demcnusiration tahan

derably wore success.  This led him to -

of the differeances beiween tha two classes ¢

forna

parin

artici

gle ¢
(‘(’)W.l)"

compa

ilation of the

Preparing Tcachers to !

GU

A large nuober of

delines.

i

cachh the New

studies and reporis a

& teachers to teach the new curricula,

veabtment, ofte

il

les varied gireatly in complexity. Most

administraiors and

clines vere admon-

describing porii-

cit of a strategy

e

chool districts

fhndﬁ intto the

N

of the g\l)("]l"lds arew out of observed

L]

deonpn(tod as pilot puograns and

PA expexicincead

an exandnstion

£ schools and

Curyicula

ealt with pre-

-

These studies and

festurred a sin-

an lagtitute or worhshep. Others were

ratively snphisticated in that a single

red to a central group, or to other treot

treatiments' and "treoatwents compared' are waz

thino

subsection of

tiic

revicw,

tre2tmant was.
ments. "Single

jor haeadings of
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Some studics wore desigrned to improve teacher kuowledge

of content inciuded in jhe new curricula., Other studies and

v
<

articles dealt with tdpics essociated with teaching the newv.

curiicuina,

»

mathematics, cspecially elementary mathewatics, received the

greatest attention. Developews of wmathamatics curricula scew

'

. b
to have favoréd, visual media, i.e., film or video broadcasts.
Perhaps they felt an urgency to communicate the matheaatics

. R4 : .
upon which the rcew math durricula were built to the teechers

using the mzterials., That appears to be the casc in (he tvo

projects reporied by J. F. Veaver. Cannoun and Ozkes reporied

\

~a'film based ingdcrvice progrem conducted in Temuesscé.  The

Tennessee program Gtilized the same series of films in & wide
variety of ways. The same series of filme was vsed ir anothur

project reported by Moray., JFivally, R.-k. Davie takes note

. -
-

ol a teacher's' manual designed to help teachers with matha-
- ..»/‘ . M -

matics coucepts emploved in ouwe of the iuwnmovative mathemaltics

programs. e . )

-J. F. VWeaver (1963) iteported an inservice program designed

to acquaint clemertary teachers with basi¢ concepts of the new

'
.

mathematics. The Des Moines school pro¥ect feoapured weelly
- BN L. ) © - ¢ .
tclecasts on 2 veriety of new wath topics.” The telecasts vuive

vigwed by groups of teachers after schocl, A weekly bulletin
I <.

-~
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>

was distributed to preprve feachers for the telecasin ond

1

follow-up group discussions were held i the schocels.,  Pro-

ject personnel and the television teachers visited viewing

roups to obtain fecedback. Teachers veacted favorably to the .+
1 Lo .

television teacher who became a Mrezl" pevson through pevsonal
conteci with teachers during the group wectinps. Teachors

1
1

nade cerious attempts to translate their learning of the

mathemnéics éOutﬁn? into thicir own classrooms, but epcountered
difficulties due to lack of material, failﬁ?e to fully wnder-
stand content, and insufficient guidance from program notes.
Hembers of the visitation teams agrecd tﬁat'the films eand les-
son notes should be revised, Both,should deal exclusively with

mathematies. A parallel series deazling with pedagogical cou-

V)
ciderations was sugsested. WVeaver conciuvded that televicion
kY] g .

alons was rot adequate for inservice cducation; follewup

;roup digcussions were iwmportant. ' Telecasts should be offered
. } -

several times duriug the week inétbad of once ¢ aczommodata

differenccs in the schedules of  teachers. A need was aiso
scen fox coreful ovientation of participating tcachcrs.an§
strong support from principals in cheir role as insinuctional
leader., . _ ' .
J. ¥, Weaver (1963) described the Wiscongin Schooi of the

Aix Patteins in Arithmetic (PIA) project. PIA was designed

to instruct fourch, Fifth, and sixth-grade pupils in mothe-
> s y t

metics. Biweekly filmed lessons with accompanying pupil

o
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evercise materials ans teoacher guider rere used.  The bLivecokly
. , - films were brondeast ag were 11 or 12 (depending on guade)

incervice prograwrs. PIA was designed to upprade iomediotely

'1an1ned"uLp grade arithmetic ingstcuction. It was hoped

]
~ teachers would benelit from the project., Wemaver uuCthgﬂlci/
- . p ) . . ‘ <
» & vigitation teem. He reported many variations of tha pro-
gram in actual use, but comcluded that it wes a five cffout :

ort the bn] ance.

Camnon and Qalies (1969) recporvied the massive use of the

NCTH filins, }: hemptics for Dleme

. - . B
N . 3

entary School Terg!

oy

inservice training in Tcnncgwee Thc;films wercivs?u in every
i

imaginatle way from self-selection cf i ?JVJduu] Eilms with

ne instvuction or discussion to carvefully scquenced preseuia-

tions with accompanying inctruction, discussion, and vse of

accompanying text. Data gathered for a dectoral study was
B reported., These data were 1n.__p1ctpd as - qugrO'L ing the

films were equally effeciive in gll applications, Migh sf”oo1
teachers of mathematics were often used as instructors in
these progrewms. Impressionistic cvaluation and aéhendan;o
gpested that the films were popular; more were desiied,
Canvon and Cakes concluded that the films vere useful fox
irservice tr;ining of elementary teachers of a:iﬁhmetic.

Moray (1967) described the design and developmoent of

~

\

raining of clementary tench-

.

ol
w
©
=
[&]
(a3

of filme for inscrvice

ers in mathematics. The series Wos anaLlcd Mathematics for

we -~
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—

Mavkhan (1862) described an excly H3¥ i wov
7

el

.

The year long

(o]

in general science for primary tcacherns. Pro-

ject waos couducted cach Saturday, Mornings were devoted to

lecitures on important science topics and afterndons were

turned over to related laboruatory work eor teo field trips.
Graduate credit in secience cducziion was given.

praced on wmeihods of

I S
Ly

science with partieuslsy siress on scien-

tific obscrvation and mot on tezching. Questionnaire responst

gave strong cupport for the prograw

poriion. The lectures werce often scen as too sophisticated

or too hurried,
An exam-

sub jects thay teought during the repular woxk wveek.

inacion revealed significeont coumand of scicnce content and

staff wmenmbers were gratified by ihe

ar rthuziasm of the parci-

cipant=. HMarkhan concluded bv asserting & continuing need

for such wotrkshope to help expcvienced teachers gein or re~

gain confidence in their ability to work with science. She

called for additiowmal institutes to train science supervisors

to provide the coatinued assistance participants reported
neading,

Wes tmoyer {1966) described an in

$/e3pccia11y the laboratory

Teachers reported science permeating all the

service project in Texas

rii

desizned to produze a high sclhionl course of study in chemistry

built upen the state texi and labevatory wanual.

also ircorporated CBRA ond CHEM Study materials and

into the Texas coursce of study when

The project

expoeriments

approprizte. The project

ook the form of am juserJice chemistyvy convse and inawruction,

Wednesdays., Demonetration teaz

cach conductaed on alternate

iy
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wos A part of the progrvam. Do cevolusiive €nia ves presentad.
Crowecll veperted on awn insceivice program designed to

teacn trausformational gramnar threcugh videotaped ﬁodcls. liz

sucqeedad inuteaching transiormational granwiy to his models,

but he did not obtzin the dq§ired level of learning with his

cavget population.

Crowell (1262 studiad ihe effectivcuesslof an inservice

program for teachers of ¥nglish on trausforwational grawmar. B

The plogram sought to prepare th

“

S\tcachcrs of an Illinois

school district to teach transforgationsl-grammir through

videotapes of four district teachers modeling the desired

Lehavioss. The four model teachers Yeccived intensive pre-

paraticua which included tan two-hour Q&Qsions zol outsgide
reading., The four one-héur model tnpes'g;ﬁparoﬂ by these
teachers werc showu to the district’s Buglich teathers for
grades 7-12. The training of the model teachers was\;:HgQQ\
successful, but the taped lecture seriés_was found to be b
bencficial, but gencrally inadequate,

;

the Hew Curricula. lost of the teacher pre-

paration programs Attempted to altsy classresm hehavior in such
a way as to promotcrinquiry pr'é»relaLed éctivity such as
higher order questionning or.iaductive veasoning, A few had

to dé vith ‘more ceneval concerns of motivation and skill ac-

quisition.
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Ingniry Related. Agaiv the key study ap

of Suchman (1962}, Suchwman's inquiry

r

vailuning progrem feo-

tured confrounting elementaay pupils with problematic situations

and a questiom, thae "why'. In ovder to answer the question,
the pupils had to ‘scarch for data in the phéﬁgmenou jiteelf.
They night also aslt the teaclhie: queations,.buc they could 1ot
ask the tecacher for a genewal explauation. Pupils had to
foraulate thair owa hypothesis to exnpla ain the data.

Suchman trained twelve elementary school tezchers selccted

for their interest in the project to use his inguiry materials.

The training program consisted of thivee hours of tyaining pér

day for ejght weeks., The centent of thl treining included

Lheories of coanition, emphesis of inductive learning, re-

view oi Newtonian physies a2s it related te the stimulus
epicodes of the inquiry program, and cons L)UCLJQJ of inquiry

lessons aud. practice in conductin

—e

g inquiry tyaining. Trainceas
practiced on a group of 18 gixth-grade children wio ware

R o
1

broughtt in daily for an hour. One teacher worked with the
children vhile the rest observed., A eritique followed
The elfecctiveness of the progrom was judged in terms of

2 oriterion test called Mquestest.'™  In cach school haviug

-

iﬁquiry training there was an cquivalent control group seclected
for compérison purposeas., . 1nquiry’groups were giv;n one to

wo hours of inquiry training pew week, Coatyol groups were
slinwa the same stlimilus £filws but instead of inquiving werc

taught didactically’ The 1 raining periocd cevered 24 wvocks

for bath groaps.

105



Three criterion 1ad

vare uvged.  One vas used t0 mona-

ure councepiusnl growlh. A seccond, thoe questest, wvzs used (o
determine tne amount of inflormation and understonding about
> the episodszs the child could reveal during twenty-five min-

)

utes of questioning. The thisrd measure y

-,

clded en indication

" ¢f the Winde of intellectual cperatioas th

0

,children pexformed
for canusal relationships in the stiwalun evente.
Botli the experimentz] end controlled groups improved

significantly over. the 24 wecks of tyvaining. There wvere no
differences Letveen the two groups ort final measures. A crend
in favor of thez cxperimental group wes found for Questest sub-

»

secticn A, mactery of priuciples, and subsection B, ability

. ‘ to identify neceseary conditions. No significant differvences
were found for subsection C, ability to idbntify parameters.
For Questest,.ﬁrocess, very sigaificeant differénccs vaere founa
i Tfavor of the inquiry group. That is, the inquiry group
o asked more questions., A complex analysis of the types of
questions asked was performed. HMany of the results proved
non-comparable in that the regression slopes for the two

groups was significantly different. 1n geueval, the exper-
imental glioup axccedad the control grouw in all catagories.

’
»

Visual media weve also populnyr with those who wished

inquiry fto becoge the dominant claseroom mode. Szabo described

s
a sct of filmed models develeped by the Tlliscie mathomatics

O

project to illustrate desired teaching strategies. Dagne and

s

" Bales noted another, more reccnt Illinois wediated iuservice
. %, e T o . - -
. progrom.

O

ERIC L
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Szabo (1934} Teportad on the University ol Tilinois Cowm-

wmittce oa School N:‘::m&ii§3 éUI;SH} projcet to produce four
c&tcghrios of filme for usse, iv swimer stitites. Thé £ilms
were designed to 1?1U°t7u'v: 1) classroom develppaent of cer-
‘tain mathematics topics; 2) continu;py of instruction; 3)

, ) certain mathematics countent.,

(AN
~

theory of instruciica; an
In the first category of films, scgwmonts of instruction ware
1iftcd‘ftom vacious- lessons to show how t¢he topic was developed
\‘oyer time.. whoiu lessons vere chowi in tlie second category.
Theﬂfilmsvworp scen as 2 proctical substitute for live ob-
servations of classrodu interaction for NSF mathematics

institute fellows. Eight millimeter sound carvtridge copies

of the films weve wade for vse with convenieutly lceated pro-
jectors. Among the advantages secn fof the carviridge films
were: possgibility of repcated viewing, stimuli for impersonal
discussion of teaching, viewing the development of a cdﬁcépt
6ver timg, and ava l]ﬂblllLy of cxamples of good teaching. No
evaluati;e data was repor;ed although pl ins for a {requency
of usc count werc reporLed

Dagne aid RBales (1569) dcscri@cd o1 inservice progrnm>thnt

QL]]lACd televicion Lto:4uas s. Rapid chanses i methods and

[
s
o)
H
H
W]
Sk
it}

mn

5, teaclior isolation, and differwences in preservice
training programs usre given as reasods for an ongoing in-

service prograw. The program wes designed with three goals -

in wind:  improvement in regquired huan skille, improvement

O



n
~
e

ir reauired techaiceal

(5]

; oL S earen Ayt S en e .
ilis, aud lwprovenint in neccssoyy

>

; conceptual skills, Consideration was also givch to the pover
of inservice media to effect goal leawnings. Television

broadcasts followved by. group discussionm was ths pattern

. ‘. frequently esployed., Strecs vas placed on inductive, in-

viry; awnd expevinmengal-discewvery approaches to teaching.
3 IS =]

¢ . . ‘

ravouable icuistic Lestimonials were presented and &
morc rigorous cvelaution wes described but not reported,
Tittle can be coucluded from these two studies because
S no firm data were collectzd. The ideas do semm agreeable
~and rcasouabla; Leonzrd and Gies attempted to encourage )
inquiry and seiﬁ-dirccted learning LhTOugﬁ the production
of local maveriale,
Leonard and Gice (1973) dezcriBbed a Lwo semester in-
. service course designed to promote pupil inquiry and self-

directed learning. Thirty teachers and their student teszchers

wvere enrolled. REach pair produced at least one iustructional

/ : !
1 . o

de(UCL e (coovdinated resource unity,

Seﬁcral studies considered behaviors related -to inquivy.

')\

-

J,— Torthwest Regilonal Ddncation Laboratory (BWWdEL) developed
an inservice progrom designed to help teachers pronote higher

cognitive processcs. Peters' study did not involve a treat-
ment, but the pwescunce or nbsence of forwal training in logic.

He found training #n logic and cyitical thinking correlated.

The NUREL developad an incervice program to iwmprove

. - teacher competance in encourcging higher level reas oning in

o
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pupils, Pupile lcavn vensosning by srgunsnt and discussicn and

by having to subsztantiate stateoments they make during class

discussion. = The materials were desipned to promnte the develope >

ment of four basic cupabilities: 1) preowmcte students' think-

ing skills; 2) managing learner expericnceuy 3) teawwork

.skills for echool personnel; and 4) provide support for con-

tinﬁbus learning by school personuszl.

Peters (1971) adiministered & test of eritical thinking
to 55 Kentucky student -teachers of English, He based the
test oﬁ exercises from a staudard high school text. He found
that teachers generally could distingovish etween fact and
opinion, identify either-or statewentss'etc., put that stu;
dents with courses in logic could do so much bettaer. He
concluded with a plea for formal training in critical thinking.

Process oriented cu:ricula\ﬁgre of intevest ro several
investigators. Westin and Smith described & sumucr instifute
program designed to-promote critical evaluation of fundamental o

social concepts. They found it worthwhile to let their pro-

gram be guided by student inicrest.” John described a multi-

¢

wedia approach to an elementary process oriented social stuwdies

curriculum, Somc units were found to Le especially well re-

ceived. Procesg was also the concern of am Eustern Regional
. ' . R . . 5 . y
Institute for.lducation which created ingevvice materials,

Westin and Smich (1968) described. an NDFA summer insti-

tute for teachers conducted by the Center of Research and

S s ‘
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Educetion in Aucrica., Tho institote wes ovgenizad on thrae

assunptions. Firsg, '"meaningful di.legue" svong student and

instructor pearticipants wab of greater valuc in comsidering
democratic ¢orncepts than a teocher to student “inforrnation
flow." Second, academic specialiste werce best uvsed to help
participants fyawme questions rather then answvering thoo.

Third, process or a sclf-conscicus annlysis of iscuces and

values was of preat concern. 7To carry out theiv objectives

110

the staff utilized case studiés, gocratic quustioning, and e

sengitivity trainivng. TFinally, an atﬁeﬁpt vas wmade to model
democratic deocision making and life style in the cou@ﬁct'of
the institute. Teachers and adwinistrators participoted in
the insﬁitute. “Ihe schedule folleowed hy the instiiuze wvas:

ecneral presentation in tho worning, vsychelegical and edu-
A O M €

cational analysis in the aftermeon, aad sensitivity groups in

the evening. - fhc basic schedule was altered due te the urbau
rints of 1967 wvhich made real the concepts of libe?ty, équality,
and justicr that were central goal toncepts for the institute,
Weston and Sm,.th felt the 19067 wdrkshop was more.ﬁuCCussful
than an’ earvlier workshop becausc they were better able to
respond to the feclings and interests of the pﬂxéiciéants,
o

John (1970) describeq a mu}ti“mcdia appreach tou the

teaching of process oriented elewentary social studies pionesred

at Brunswick, Mainz, The goal of thz projoct was to incor
v f .

ouistanding faccts of recent curriculum projecis inte a2 pregram
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thai vould b2 relevant to the childvoen of dHeine. Scparvats

evaleziions vere nade of the process, modia, and production

portions of the three ycavy program. Inservice training for

thé process poriion cunsisted of a ocue-wzek pre-scheol work-
shop aud 15 aftev-school workeshiops. In wesponse fo a
questionnairae {eachers identified four workshops as especially
usaful, Thoy were: plauning a unif. with toachers from a
single grade; teacher sharing of interesting and useful tech-

niguas; demonstrations involving pupils; end consultations

e

with media spcecialists.

Working on the premise that teachers must become mzn-
agers and guides to successful living in an unprcedictable
world, the Lastern Regionzl Institute for Education (ERIE)
crested inservice materials designed to He]b teachars teach pro-
cess rather thaa deminote the leavning activities of the
clazesroeom. ERIE-designed Process Education for Teachers
(PET) packages placed teachers and teacher cducators in
student roles to better understand the learning process.

As with the othex studies of this section little data
were collecicd ard hence little concluded. A numbev of
ajparentiy werikable ideas vere prescnﬁed‘ Pernaps the most
encouraging of'the‘lot was that of Rudin vho descrilbed a
large scule atteapt to promote productive thinking in
California. | S
Ru&in (1970) repoftcd 2 iarge.study of inscrvice educa-

tion, The progrem included? three training elemeats: development
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estcd teachars. The mest spacific project vas that of

of eix productive thiukivg ekills, usc of iustructionsl water -

o

ials oun coutemsorery social issues, and & set of mathods or -

teaching strategies. Appreximately 500 teachers and 15,000

pupils participated in the program. A unique feature of the
: s

program was the uvse of teacher facilitators in each partici-

pating school. Teacher facilitotors were selecter by

o
a

panticipating tecchers, Rudin reporsted that it vas easiexr

to change a faculty tham a teacher and that the f2ilvre of
inscrvice programs was due wore to faulty design than teacher
resistancce. - ‘ J

General Concexrs.  The-veports collected uuder this

ieading very in their covcewrns end in specificity. The
most peouc.al along both dimansicns was the progiww descnibed

!
i

by Polanski which featuréd reguler ghewing of film. to inter-

N

Niedermeycer who developed a teacher training package desigacd
: | _
to help tcachers use a communications skills »rugram pre-

viously developed.

t

{ Polanski (1968) described an inservice -teacher education
prograw planned for use by the San Dicpgo Schwolg, A committee
of teacliers selected a list of inscrvice fitms of interest to

the teacherz. One film vras to e shown cach month while the
: : :

]
- - L, . - . .
teachex's class was watching another f£37» in the auditorium.

1

|
Mo credit, grades, ox papcrs wore required. No results werc.
|

<y

i

raeported, !
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[rd Ea
Miedewneyer (1070) produced and ficld tested 2 teachay
7

treining program to prencuce clementarvy teachaors Lo use the
o -

Southuvest Regionzl Teboratery's (S¥RT) first year comauication

skills yrogyvam. SHRL was molivated to produce the progranm

efter field testing thelv comsuaication ehills Program in
1968-62. At that time they found Lnur tcuékcrs of comparable
pupils prodaced h{ghly variable results. Theve vas seme in-
dication that distriect suparvisors résponsihlc fnr prepaving
teachers to uvac th; communication skills mﬂtﬁfjals did an in-

adeauate job. ]ﬂ preparing the materials Niedemweyer procecdod:

©

Trom a general statement of goals to specific,. operationally

defined objectives for the program. The resulting pnok.gL

was & multi-mediz affaiv cervefully desipgned to provide instruc-

0

tion awd practice in the kaowledge and skilla reguired Lo

ultilize the cowmunication skills program.. The initial packaoe
. « D .

was tected on SWRL personnel and revised. Thae revised mater-

ials were then texzted on a populution of paid kindargdrten )

teachers duving the sumner of 69. The package iiself was used

in the fall to prepare teachers to wvse the skills program

through the schoosl year 62-70. The follow up procedure was

cutlined but no data was provided.

N
L varicety of projects wound out this subscction. Jackoon
) . proj

and Regge described a nroject thst vrnilizod 2eomong

0
r
+
P
[
1
[©]
e
0
(9
o]
H

ters to promote teaching of the gifted, Jeffs old Coffey used
interaction analysis tu alter c¢lassroom puatterns of verbal

11



comnnimnication.  Borg advoecated

agquire specific teaching fuc

ing. A microtezching-like teclnique wos enployed v WL J.

. . . <
- : Andcroon to inprove tha teaching skill of scua
H - ¢

r . teachers. Finally,, Hite reported a program thzat gave begin-*
. /0 L pr o C
uing tecchers reduced logds to help thom improve in skill..,

~ )

Jaclksorn ond Rogge (1969) describad nine centevs estab-

. lished in ¥llinceis to danonstrate tcdching the gifted., The'
centers vere visited by approxiwately 10,300 teachers through

- . 1967; demenstration tezchers were .tvained in summar workshops;

and administrators were given instructicn in conducting in-

‘service programs.

s

[

Jeffs (1969) taught Flanders interaction analysis to four
" teachevs of machamatics end social siuvdies as a part ofyan
et -
( :'»- o - . . - T .' A L i E
. raservice program.  He found that teachevrs learning inteér-

R ' action analysis increased their use of pupil ideas and promoted

greater froquency of pupil-initiated talk. A number of other

findings indicating an increase in indivect teaching and a
o £ s . -
£yee atmosphere were reported. )

) Coffey {1969} deseriled an incervice training progiam in
Lementary school science, Resulte indicated that progroms

. for changing teachers' verbal classroum behavior are feasible

, and con be conducted fof @ wmodest cost,

Borg (1969) revovied a-serice of minicourses designed to

/ . 'J ©

. :f : L oo s
/ teach various speuvific teacher behaviors uszing the techuniques
7
;
: . ~

ERIC -

s : . ' : : - . : s
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. ol micretesching ¢ filmed 1llustrations by model Leachers.

Included is o deseription and cvaluetion of the fivst wmini-
Sacourse, "Rilecirive Questioning in a Classvoom Discusgion,!

\

rl K ’ 3 . . ‘\‘ N
H. J. fnderson (1965) reported en inservice program cgii-

hY

ducted at Hinsdale, Illinois. The central feoture of the \

verkshop was weekly mecetings in a demonstration classroom

cgnipped with television recording equipmenc. Participatin
teachers met during school time, having been relieved by

subsiitutes paid by the district., Teachevws met in groups of

<

15-20 by grade level. The chief aim of the workshops was

to help teachers improve their methods. Considerable use
]

‘was made of demonstration teaching with small groups of
Ton and peer critiques. Ne evaluative dats was pre-
sented other than the asual observed participant enthusiasm,

Bite (1967) studied the effects of an inservice pro-
gram on beginning classvoem bchavior. An immortaut feature
. . v

of the progeam was a reduced teaching load during the in~

termship. A number of measures vere used. e found that

s

experienced teachers-can be trained to use observational
checklisis and arrive at o faiv degrez of agreemént wilh

other trained ohscryers.

. Pour studies included a proactice component. Manniug

reporied a program that gave undergraduates an opportunity to

¢
>

tutor while enrolled in & reading metheds course. Hunter

1

¢

. 1 .
reported a "cross-age tutoring' program thaft gave students

el |

Aruitoxt provided by Eic:
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Lo sl e Lustoes on opportunity
IR AN Pesraing didiicultices . beldin
[T N to Leach reading
Josienowrion an dnduoctive reading wethods

alotle o dnmivoe sty ol immcesota in 1966, Stu-

ivg diagnosig, then ceonducted

sensient with yesedic) reading st nats.

I
EEFEE AR I TN O § 8

vions of instructional
crlvn inriraciion wan alse condncted.,

o tecuniaue referred to as "evosgus

Ade inte petimds courses.  She

s inowen placed on che leawning of con-

cofereed o opetivicices in vhich older child-

ety Sewdenes were assigned in trios,

e Ll or sivth-groader, and a

saer . demtes oworited with the methods stu-

Puinoeeiinae grade pupils; the intermediate
SECE I grade pupils. s The program

copehitte school, Observaticns and analysis

seyaniaad chrevshont the procedure.  Methods

™

ching: 7

landers svstem

Huntoer
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{

Marcus (1970) dzscri an establishiod {utevivg prograwm
for elementary eduvcaticn students at douisiaun State. Students

tutored pupils identifjicd by the speciel education center as

[¢]

having languzge problems. In doing so the situdeondls becamuo
L) <
femiliar with childrens' literature, ways of making the

literature comprehensive, and waye of encouraging childron

to express themsclves., Inforienl dizagrostic technigues weore

gave

also taughe. Yhe methods course acted as a seminar which

studenis an opportunity toc

0

olve the problems they were en-
countering with their pupils. No evaluative data were prescated
but the progran bas moved from cuperimental to permancnt status.
Beldin (196§) advocated the use of simulated environuents
to teach elewentery skills in diegrosing reading diificultics.

Toxt-lecture techizinuas were seen 28 satisl

:tovy for teaching
basic knowlcdgé, but a responsive cnvirenment vas seen as re-
quired for teaching diagnostic techniques. Audio-~tapes,
video~tapas, and transparencies were secenr as useful in the
carly stages of skill development.
: , o

Three studies dealt with persistent couvccrne of teachoer
education. Alschuler dealt with motivatica; Sulliven with
teaching psychiological concepts and principles; and the Dis-

Alschuler et al. (1969) discussed & teacher's wenual for
2 course in achievement mrtivation for adélzﬁccﬁts. The man-

4

val was developed from o project to discover cffective ways

b



of dincveacing wogivation., JIucluded in the wanual was beocek-

grovind material on the subject of "poychological education”

I3

and a2 roview of vegenreh on achievoront mooivatic:a.

Sulliven, ¢t ¢l. (l967) uvsed transcripts and coondinated

photographs to teach peychologicsl principles aud concepts of

lecrning. Scauencces illustrabing several Jmooretont lecraivg

ped alon

princitles it conacnis wovoe develo eith'sqqucnccn

illusirating sinpgle instructional lessons in vwhich students
failed or succceded to obtain desived objectives., No eval-
uative data wewe presentied.

An inservice training program developed by the District

1

of Columbia Teachers College (196%) was de to aid in

o
individualizing inctouciion. Sin ceuters Ju the 2ity deval-

oped hasic councepts. :

Improving Feacher Attituder, Attitudes ave changed to-

wvard some value object. The objects grouped under this heading

are varied. The two studics of Butis had a course ag their

value objecio; Corevell and Kurfuawn, mntevials frem the Iigh

Schosl Ceography progrom; and Lindsey end Filson had a new

approzch to Tnglish s a value chiject, Treffinger described

¥

a confercnce desigued te change teachoey sblitudcs tovord
creativity.

Butt

48]

(1269) studicd thc receptiveness to change of a
populatina of 19 elemertary tecchers takine incorvice train-

ing in the curviculuwm Scicunce--4 Yiccenys Arpyosch,  He found

exparicnced teachers 2o be more receptive to unw anG fyresh

ERIC
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approachaes to toschitag,  Compoatensce in sclence wig aovesiated
vith positive zttitude chungn towacd the new curriculun, bLud
g}adn taght was not.

'Butts (196%) ctudics sown factors acsociated with atti-

tudes of 6D cles

miary teachers participeting in an inscrvice

program, desigacd to acquaint theawn with o new curriculua, -
Scigunce~-A Procearn Lovrerch., A semoutic dilfevantisl tech-

nique 3G used for pre and post treatinont messares. 1o
general the progrom was succceeslal in dwprovirg the attitudes
of participents towaurd the new curriculum. He {ound grade
level taught, a significant predictor of pesitive atiitude
change for primary but not for intermediate grade teoachers.
chewe with little previous euperience witﬂ scicuce devel-
cpea wove positive atiitvdes, Drevious teaching enpericuse
and schiool location were not related to attitude chargeuz
Carvswell) and urfman (1971) stndicd the effcctivenens of

three fivoe-houoy kits of self-contained materials for pre =ud

e

ingervice educativn of geography tenchers in chaunging acii-
tudes toward the tepics, materials, and procedures adovesiced.
The kits decalt separvately srith 1mu1al, ons, usc of mcdia, ond
cvaluation. A sample of four groups of 16 instructors vas

]

éravin {rom & population of 64 groups parcicipeting in the

program, The four groups included preservice grogra

cation, prescrvice gocial studies education, ond a control

group of prescrviece sceial studiern cducation.,  An iustruacnt



A

O
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entitled Bosic Attituccs Toowwd Social Studice (BoALVT.S.) wrs
<
developed Jor the pioject end tsed e &ssess pre-post workohop

[BEY

attituades.  All gvoups choved signilicant gains in attitudes

¢
O

from expericnce vith teo of the thwee kits. The wmedia kit

¢ not found to change the atiitudes of the porticipants,
rerhepe because negative attitudes toward the use of acrial

hotopraphs offvet other gains., Varirneo
(& & - 7

tude changes of the four groups of instructors towvard ench

of the three kits revealed no difkcrhnces for simulation, (
but significant diffevences not favorirg: the controlufor the
cther two kits. Questionnaive date indicated that all gronps
were Ywory positive! tovard the matevials. The investipators
concluded that cach of the kits was succassiul os dndicated

by B.,A.S.S. and qucstioﬁnniro yesuits,

Lindscy and Filson (1¢68) sought to discover wvhather
teacher ideas and performance could be changed by a short
English exteusion coursce on the principles of couposition,
practical applications of 1inguistics,"and various approucﬁcx
to teaching slew leoimers., In the program 66 11llinois junior
and écnior high echionl toackers in several schiools received
three te four weels of imscoviece training., Thiee instrué&orﬁ
werc iuvolved, Qucstionnui;u data regarding beliefs and !

. . :

B

teaching procedures vere gathered before instruction. Parti-
cipants were inteixvicwoed onc wenth or 12 months after ipstruction.

Lindsey and Filsen {ound thot 4% of the teachers cleodnad \
J .



chonges o tecchivg perflormance and 61% <lais in
thinking. MNot.gll of the reported changes cofncided ith

the main fdeas of the instructors, but fow fcachorq capressed
any constraints agtinst uvtilising the now idees.

Trefiinger (1968) assesced thaveffectivcncss of &n in=
service program concerning cfcarivity on 250 upsiate llew-York
tcachers and administrators. ‘fhe workenop censistea of ove-
h&qr rresentations followed by group discunassions.  The projiean
lasted four days. Yre-post essessueniz of attitudes using
iikﬁrt—%&ph scalee end g five point rating scole demonstrated
important shifis in attitudes. Treffinger congluded rihat
woirkshops on this pattern Gerﬁ valuzble in develoning incroaccd
understending of Crcativitf.

.
Avzin, the lest sgudy is pC?hsis wost intevesting in

that it deuls with a ecentral clement of all preograns of -

teacher educagion. Harrison's value object vas piogressive

edunational values. Tle found thet students change towaid
and then avay from proaressive idcals during a professional

semestayr,

(s}

]

foX

Harrison £3) azscgsed the attirudes of teacher edaca-

<

tion students at -the beginning of 2 profossional comecter,
o
A

ust prioer Lo studert Luuchiﬁg, and at the end of student

teaching. e also assessed the attitudes of théir university
instructors &l éooperuLing teochers. Kerlinger and le
Education Scale il which as déﬁiuncd to moeasure progressive

ERIC
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T . . . ~ "v . . -
ard tradicicmaal cducation valuee vias uséd. azriemn Lfouvund thatl
w \ . g \ . s . .
the students' attitudes changed from traditiouwnl to prograncive
urdler instruvetion during the profcssional semzster end back
to traditional during student teaching. The attitades of i
university mothods instructors weve ovalucted as being not
porticulavly progressive, but as wmore progressive thaa those
of the students and cooperating teachers.  Howcisou councluded

- * ] ) .

that the instructional and student teaching enpzricaces are " - .

out of place and that perhaps the preocess vecded vethinking.

Multiple YVrectwonts

A number of studies compared ca instoncied group with‘
an uniustiuvated group. Not survprisingly instrucﬁod grcuﬁ
useally cutpcrfoermed uninstructsd group oépeciﬁlly whern
knowledge ponls vwere involved. The studies swumrarized vidern
this hcading cover a variety-of-tOpics. Severel deale vith
topicy velated to inguivy. Zevin found that Leachﬁrs could
be trained to use inquiry methods. . 1, Wilson found that
tezchers trazined to use jaquiry waterials used wmore analytical
quecstions aud'cncou:aged pupjl use of scientific procedures,
D. E. Stone found thot tcgchers could learn to use inductive
teaching stratcéicg, Caldt:l}‘ﬁougg instructed teachars to
snewd vt Llme coerdinating Tonrmer activiLicﬁ. Teo studies

(Iirrris, and Dreic end Butte) cvalusted the effect of & sin-

gle treatmint on precscrvicen end duscrvice popuialion:s.



O

ERIC

Aruitoxt provided by Eic:

Zevin (1270 studicd the elfcctivensss of a sunescr in-
stitute to cifect chinges in teachsr behavior toward an

inquiry model of toaclxug. The model wns derived {rom

vey of thé 1'e 10 st theoretical litevature and
in terms of 2 Flanders-lilke observetion schema. Pre-post
institute observitions of a sewple ol the participating
tcscheis' classroom behaviors was taken. One group of 15
teachers receivaed systeﬁatir inquiry training in addition to
the other institite activities. A second group of institute
teachers received no inquiry training. A thiid, wmatched
group, received wo inquiry or institite treining. Signifi-
cant changes in the desired direction were feund for the
croup which recceived inquiry training. lnwnghL, experienced
tecchers changed most readily; oldey, established locture-
rcgitation“tcacheré changed the least. Zovin concluded that
it is pessible to train teacliers in huuiry nethods and that
the inquiry methods will not be learned witheut specific
fl.lﬂlnﬂ

J. 1. Vilson (1969) iﬁvcstjgnted the teaching procedures

B

of two groups of elementary scienre ficachers. One group re-

ceived instruction in the Scicnce Cuvriiculum Tlg“Pth~nL Study

(SCIS), an inquiry-discovery approach. Thoe other group re-
ceived no instruction ot 2 Mnevt aﬁproach. SCis8 teachers
vere fourtd to Lie more encouraging of obscrvation, measure-

went, cxperiecntation, data iuntewpirotation, and predictioa.



124

SCIS teochevs dalno used a highaer proportion of o

guiestions. Vilsen concluded that the training progran had

&

effected teschers in the desived direction. .
D. E. Stoue (1969) discussed two groupé of teachers, one

of vihich attended an insevvice training program t£o promote in-
ductive teaching bchaviors and the other which received an
spacial -training. The two groops wrre rated accerding co
Flanders' system of interaction annlysis, The experinentel
group showed pgreater change touarnd induetive styles of teach-

ing. noth groups tended wovre tovard inductivz styles when
special materials vere uscd than with the regulur lesson,
Caldwzll (1909) reported an ingservice wethods course
devigned for elementaery schwool fecchers of soicace.  An
»cﬁaluation instrumént.wan designed to measure the ratio he~.
twzen the cwowmt of time spent in direct tecaching activitieg
(imparting lhnowledge) and time spent in indiréct tegching
activities (coordinating learning experiences). Uthen com-
pared with a contiol group which_dia not .raceive the junscrvice
course, the expcri%enta} group was found to use iadirect
activities and laboratory cxperjénces mere ofien.

Six studics dealt with topics not related to inquiry,

Kaya obtained evidence that tezchers could leosrnn to tench

for cogniLLﬁo process goals rather than gorls refliecting con-

tent outcomes,  Prentice had success in toazhing teachers

1enrning-Lhcory, and Zappo found‘nn inseirvice proprum successful
&) '
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in teaching teachers resxding shitle.  Schwnuck nctuslly reporsts
three diffevcnt single treatusnt studies. One caployed roen-

sitivity treining; a sccond, classroon visitations of cousultantcs

3
)

errd the third invelved a faculty developaont: laborotory. Pc91f
tive, but different rercults were obtained for eéch study.

Kaya (1909) tought sin tcachers to iuncorporate cogni-
tive functions into subjegt conteni curricula for the purpose
of improvivg.thc cognitive functioning of pupils. The train-
ing program was conducted by the investigator and iuncluded 15

sesciong. The central idea of the program wvas for teachers

to acquire competence in expressing learning goels as cog-

nitive processes rather then contoni outcowes, During the

training peviod, teachers wodificd one unit as rvecemronded
) 2

by the invesdigntos A pre-post, matched groups design vas
3 ’ & >

uscd.  The 2406 pupils teughi by thoe feechers in the experi-

mentel group wvere "matched” wich sn cqnal nunber of pupils

Al

of the same grade, subject, and assesscd cognitive function-

ing. Cogritive functioning was asscssed by the Kit of

Refevence Tenots for Cognitive TFactors (ETS, 1963). Thice

messures MCYG taken to evaluate outcomes: gp FJLWV )“CLO

v

teacher-made subject~content and copgnitive om;ﬂctavov testen,
and stundard echicvement tests. As hypathasized purils in

the experimental group did significantly better on the

teachers nddo tests, even though teachers of control pupils

agreed that the tests were "perfecily velid" for their pupils.
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Aleo as hypothaesziznad, experimental aad coutrol groups did

~well oa the coutent oriented st A=-lized ochiicve-
ment tests.  Contrary to bis hypothesis, experimintals did
not excecd controls on the Cognitive Factous Tests for most
cowpeirisons. Weachers of experimentals that Jdid bettor thon

controls continued to uze the system aft:r tcaching the unit

[~

prepared duving training which led Kaya to speculate that
continued use might result in the hypothesized differcicce.
Prentice (196S) described a project designed to imple-

ment Jearmming theory by traiuing teachere in a 30-hour
k) \ ] * . : : r -
program. Gitzsronnopscervation and achicvomeat tesis: favordd

i
-

the trained teachers over a non-trziuad control group in

changed inskractional behovior and to some extent 2chicvement

of pupilts,

Zoppo (19€9) tested cfcctiveness of an inscrvice
.. |
program on roading $kille Ly coumparing the achievement of

pupils cavght by teachers recciving the training with that
of pupils teught by teachers not receiviag inservice train- '

AAng in reading.  The duservice program taught reading pincedures

consistent with Pruefer's position on prediepesition, structure,
h) : ~ 3 3 1
sequence, ana roeiuwsorcencint,  Taservice teachovs wire instrucica

in these concepts zhd helped in the preparation of leacon
i : '
plans empleying these concents., Six randomly celected tench-*

crs were acsizgned to the inserviece and control groups. The
[&] > K

wroeram o vas conductid with seventhesrada punile,  Hiechly «ig-
L) o) 1 ) - Y

<

«

nificant diffcreaunces favoring the inscivice proup were Found.
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Schmack (1969) descuibed three research projects which

' classroom

used various techniques for wmodifying teachers
group processes. In the first was a teaclher development

laboratory witich used sensitivity training and role playing
in addition to discussion.. The program fostered changes in

classroom behavivy to accompony changes in teachers' attitudes.

srom used consultants vho visited classvooms and

The second progra
held individual and small group confereuces. Thic program
changed teachcrs' perceptions but not classroom behavior.
Thie third project involved a faculty development laboratory
which applied problem-solving téchniques and group excrcises
and disqussioﬁ to intcrpgrsonal relations., The third pro-

-
gram was found to encourage the use of new group processcs
in the classroopm. '

Harris (1967).investigated the effccts of demonstraticn
teaching on inservice and preservice elemcnta;y tenchcrs;lyne‘
employed a nhmber'cf "highly developed'" demonstrations for
the purpose of cstablishing their value in promoting teacher
development. Data gathering involved a self-report inventory

-

plus observations by trazined observers of participants' classes.

Harris found significant pre/post-treatment changes. He con-
. ) : )

cluded that demonstrations-are veluable in bringing about

certain desired chauges in teachers.

f an

Breit and Butts (1969) comparced the effectiveness o

experimental teoachew education program with pirescrvice and

ERIC
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inscrvice teachers. The progyem Tas désigned to devalop

kunowledge of the processes of scieunce aud change instruce

tional decision bobavior an’' wse considered sguccessful with

both groups of tcachers. Soma differences were found between

the tvo groups, particularly in the area of attitude changus.

Most of the studies summzrized in this scction employed

a criterion of tcachey bchoviow. Zevin, Wilson, Stone, Caldwell
Schmack, Herris, ernd Prict and Butts found that their treat-
ments cffeccted the behavior of tecachers in a way favoring

inquiry tcaching or a releated bohavior, .

. ~
. —

Kaya, Prentice, and Zeppo employed criteria involving -’
leayner achidvanent. Keya found pupils of teachers tensist-

ently usine cognitive precess penls tended to do botter on
a cognitive factors test. Zevin found texzchers to rezct to

training differentially by age. 7The younger tcacherg in his

sample acquired inguiry behaviors more weadily than older

' o Y :
teachers.  Breit a&nd Butts also foeund some differences by

age-cipariecnce grbﬁps. ‘Teachers, like pupils, arc not exémpt
from the realitieé of diffexentigﬁ responses Lo trainiﬁg.
Prentice féund some indication that teachers ecihonled in
learning ﬁéwe pupils who lesra more. Zappo fcund clcar ree
sults in tcrﬁs bfuﬁupil behavior fcr  teachers: schooled in
rcading skills, From these studies we can conclude that
teachers can learn to behave in desived wayes and that learncd
teacher behavior somctimes resulls ju grester desjved pupil

<

learning.

RIC
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Not only do tecchers learn what they ave caught, they:
A . 7 ‘ )
secem to leorn bettew whewn ivstruction is goal-dirccted aund
intense. PBunsen (1969) conpored an intenge and directed

treatment, a less iutense treatinent, end a comparatively
’ : s ¥ Y

difused treatment with a2 no treatinent control. The pupil -
. b5

o

criterion definzd the goals for his ctudy. . .

. Punsen deseribcd an inscivice progrém im which Sciounce--
i P e

A Process Appronch wvas taught to elementary school pupils

by teacliers classificd into fou. groups: those who received

. workshop training aud then taught dnservice courses to.

»

> othex teachers; those taking the -inservice course; thos=e

given training in a college elementary science wethods

'

course; and those with no special tvaining. Pupils wvere

tested on threc AAAS Process Measures... It was found that

pupils of the first. group of teache;s scored highest, while -
1 ) . d o
pupils. of the fourth group scored the lowest.
>N\ * *

\AThe value of explicitly afticulating countent of related
courscs was Qemonsttated by Phillips (1968). 1le tested the
hypothesis that elqméntaryAeducation students would learn
arithmetic and wathods betiter when taught simulteneously

bf a staff mamber quaﬂified in Loth fields, than when cach

vas teught separaiely ag sis gonnrally the case. One third
\ /‘w’ ’ 1' 1 ) ’
of the students were taught by the experimental method, the

’ 1
balance by the traditional method. Carefully designed in-

s

struments were uscd to asrosc oporational skill, meaning and
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Dzvelors

Hemmisry Schicola,  The instrument vias iuntvo-

duced as @ port of 2 regular inservice progrsw. Teachsvs
were not told that a study was p;ing conducied, Eigﬁ£ PO
imental and eight control classes were usad,.éacb group with

aapproximatelf 250 pupils. The self-appraisal system was as-

cociated with significent differences as measurcd by end of

the semester achievement tests.
Simon (1668) comparcd the effectiveh=ss of behavior
training and training in learniug fhco sy on the teaching be-

gvior of two groups of 22 stuwdeut teachers. Pehaviox

training larvgely consisted of training in interaction aunalysis.

Rehevier training was C»SOC]wLCd,Jlth g" er vee of accepting

{
behavicr, less eriticism of pupils, less teacher diraction,
i .

i

1 A 3 3

wore pupil-initiated talk, mone exteudes! pupil tall, and leus

o --

“silence or confusion. It was'concluded that a mavimom train-

ing effzct could be obtzined when students and thelir cooperating

.

teachers are traiuved in interaciion analysis

The value of interaction analysis alouc woe auestioned
(s

°

-by Kewport and lMcReill (1970). They comparcd the teaching

of a sawple of elemgntaxy science tcachers who hiad wece vea
training iu th2 use of Sgience~-A Process Approach (SAPA)
wakerials with teacharg who received training in interaction
analygis (TA). A pre-post désign was used., TA scores wore

used as the criterion. The subjects, wlio were drawu Lvom &

summer science vorkshop, were instructed to prepare a science



O

ERIC

Aruitoxt provided by Eic:

‘progress' method. Students in the continueus progress group

AN

N
N

lesson using SAVA or text materialds. Tnitial differences

betweenr the groups werc feund for only two of .the 23 cowmpar-
N -

.

isoﬁs mrade. TFrom an analysis of pretreatment data +4he
investigators concluded that initially the teachers were
either misusing the SATA materizls or that the materials
evoked crdinary textbook teaching. Apralysis of- the post-
treatment déta produced & number.of significant changes for
the SAPA group but few for the JA group leading the inves-
tigators to conclude eifher that the teachers learmed to
select materials couplementary to SAPA or that the teachers
had changed their styles. finally, Néwpdrg and McNeill
concluded that the usé'of iﬁrwiéhout accbﬁpanying iustructioﬁ
. :

in the philosophy,.contént, aud wmethods of a curriculuﬁr
night‘be & questidnable undertaking;-

Tie 1ast.three studies in ihis subsection comﬁared the
effectiveness of £wo or more treatments in obtaining a sin-
gie goal. The goal of Webb and Eaird was course countent;

Pratzner and Manson, content of a unit of instruction; and

- Ryan, a model of inquiry.

. /{ . :
Webb and Baird (1967) compared differences in achieve-

wment scores of teacher education students taught by a lectnre-
( 3 ( ‘
discusegion method and students taught by a "continuous

met twice as a class to learn procedural mattcrs. Each was

given a packet of materials that included- lezrning objectives,
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chosen as a control group. Observed differeuces by trained

gt
|99
W

references, instroctioans, and worksheets.” They werce tested

after the completion of each seli-study unit. The contin-

wous progress group was associated with higher post treatnont

achievement scores, especially for students with lover grade
point averages. o -

Pratzney and Hanson (1969) compared the effectiveness of

a teacher training unit prescnted two weys: as a lecture-

.

discussion course znd as filw-group discussion., Teachers in -
the latter group performed better on the tests given, but not
to a significant degree.’ It was concluded howvever that the

film-discussion method appeays to be more ‘efficicnt and have

ecoiomic advantages.

3

Ryant (1969) studied the effectiﬁcneﬁs cf an iuscrvico
training program in preparirg elementary teachers to use an
inquiry method when' teaching sécialvstudies. A model of in-
quiry social studies teaching was derived from a revicg of”

theoretical literature and expressed as a Flanders-like.

observation instrument. By weighting various observation

categories an "Inquiry Ratio' was derived. Three groups were
used, One group received 15 hours of inscrvice inquiry train-
ing. A sccond group recaived an equal ewount of iustruetion

regarding materials which support an inquivy cpproach., A

.

sample of non-participating teachers in the district was
X ?

observers working with 20 minute video reccrdings of the

\



teacher sample signiflicently fevored the inguiry training

group., Ryan concluded thzt clementary Ceachers ccn be trained

. K
a !

to use inguiry methods through short inservice programs..

>

Webb and Bafrd found for their experimental treatment,
the continuous progress method, but noted, differential ef-
fectiveneéss for ability levels, Pratzner and Hansen identified

a trend, but not significance for their preferrved method,

film-group discussion. Ryan found thnt direct instruction

-~

in inquiry processes was superijor to instruction in materials

designed to promote inquiry, but this is rather like teaching

for "A'" and testing for "B". :

Coaclusicn -

r ' .
Teachers learn wnat they are taught, They learn best
wheuwinstruction is well defined, illustrated with films,
telecasts, or demonstrations. Direct instruction in desiced

behaviors is wore effective than instruction in related topics.

»

Monitoring devices such as interaction analysis are valuable
in helping teachers alter their behavior. Finally some meth-

odes arc better for some teachers, but the realitics of

individueal differences work with teachers as with pupils in

the common schools,

O

LRI
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Preparing Teachers o Tecachers for the Hew Curriculs

-
v

Most of the studies summarized in Part 'I1 dealt with
inservice teacher education. This is not surpirising in that

much new material was ‘included in the curricula vhich the

teachers had to know if they were to teach the new curricuta.

A few dealt wvith preservice education and a =still smaller

number with both inservice and preservice. ’Obviously, the

3

”

preservice sducafion of teachers must be conéidergd,

The studies suwmarizéd'in,this last ‘section qf_Parﬁ 11
deol vith the inservice education of the tcachers of teachers.
T wow idcntifiéd a basic ﬁrobiem of prcservige education
fc;_the social studies whicﬁ perhans might Ee shared by the

other areas. The problem was that teacher educators. and
curriculum developers often have different and conflicting

goals. Such a situation cannot help but create dissonance

in beginning teachers. ’
" Tucker (1971) surveyed a geographically stratified sam=-

ple of social studies educators wio were members of the NCSS

during 1969.to determine their attjitudes toward the new social

studies (N3S). - She found that social studies educavors (SSE)

regarded NSS as being "overly academic, cerebral, and teacher “

O
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centered., Thoy wanted more cmphasis on student intevests,
coirmumibty activities, social action, aud the affective do-
\ : N

main."” SEF vho held their appointments in academic departments

were less critical of NSS. It was also felt that teachers

Q



should assume greater responsibility of develoﬁing cdfkicu—
" lum. 'Tuckpr'bxamined thr‘e hypoLhESex Lhit nghf cxplain
'her,findings. -First, she.found'suppcr: for'a’hypothesiq

th“t NSS- requi d-cdmpetencies probably not hald b& edutators.
" who were largely prepared‘in.eduggtion or history. Second,

'she found some support for the notion that splitting of cur-

riculum development frem ﬁethods vas resentediby SSE. Finaily;.

"

- she hypothesized a’fundamental value conflict between NSS and

the SSE as indicated. by their perceptions of ‘the nzw curricula.
C : ) ? ) - . o»?

ivTucﬂei found the 1a$t’ckpianatiop$ mosﬁ persuasive
/ __’- A_éonfcrence'Qf?cufricﬁihﬁideveloperé‘pf qeg.ﬁoéiai
s;uaics was,sponSored by the Sociai Sciéuée Educatioﬁ'Coqi
s@rtium lﬁd was - dcscrlbcd by bOA; LllPLLL ‘Girault,jand.'
b'Schhible (1907) The.purppse of the_twoAday'meetingvvasito

E Y
[

explqre problems that prevented teachers from prdpgrly using . ™

new'social studies.materi

als.. Since a comworn concern of
these mater 1a1s wa a stress on- inqu iy Lho confexcncc was
organized,to‘ﬁromote;inquiry. Specifically task-oriented . -

.

/ group process approach was uéed."The grQUp tasks'wére\seleCted

’ tO__blf.inlg‘_OLAl‘L‘.,.,.,‘the‘..p'r‘obilC‘msﬂ_the_u!ﬁ__’ ulum develope: re have

ing. A number of problems were identified, some_of which
were-held in common by curritulum developers and teachers a

and’some'separétely. In cpnfrontihg the;problems of installing

a dcv lowed curriculum into an onv01ng 1n°Lruct10ndl q1tu Lion

thc line r'curriculum davelopment‘model_wés;broughi iuto quabtjon.

[mc
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Rather than being the recipicats of finialhed curiicula coun-
& 1
caived by scholare and propaved by disisnt specialisis it

was sugpested that teachers should ovcevpy a cove position

during the entirc process. By Leing involved at &ll stages

of developuent it was hoped tedchere would understend the

materials botter aad be prepered to mske the many ad just-

ments reuqgired during any period of impleomentation., There

2

was some indicatxbu_ﬁhah curriculum developers ware not to-
tally understanding of the problems tcachors fnch in
carrying out curriculum inmovation. ;

A second problem féli&es to thco countent preﬁaration of
teachers. As was wiaed in the previcus subsection Pﬂillips,u

found it cffective to teoach wmathewaiics for elementsry _
terzchars in combination with mathenscics methods. Iavwe aund
Josephs noted the importance of teachers leaming English con-

tent in a wanner complimontary to the way they would be

.
éxpectcd to tgach it. If this werc to be done consider&bic
retraining of the teachers of tcacpcrs would be requived.
Iamna and Josephs (1964) held that it was important'for
teachurs to learu English in & mamier ccmpatiblouwith'the )
way it gbo&ld be taught in the COomMON schoels, They called
for an."indquiveh cumalative aad interrelated program in
the lavguage avts'" for fuiLure Leechcrs in Fnglish (p. 178).
they nlso called fov summcf invtifuted end inservice programs

to retrain vracticing tuachevs,

137



Inservice Lepiniug of toecheys oi toachews wee e focus
of threc studijes, terkle (1970) reported an inservice pro-

0

gram for scicnce consultants and geignce cducators in Scicuces
Process Approach and Scicuce Tinmwvovemoaf udy curricula,
A Process Approseh and Scicnce Tmprovement Study la
e goal of the wvorkshop wes to prusoie change in teacher cdu-
cation compa 1hlc with the gOalo of the above curricula, The
reactions of pocticipants to the worushap aud certaio belsvior
changes wero unied Lo evaluate the workehop., Significent dif-
fercitcen in knowledge of the programs, knowladge of group

procecgce, knowledpe of change ament shills, and attitudes
warc found. A key criterion was the activities of participants
upon roturn to Cheilr home campuses. Inereases In scrvices

roaderad liaving goals coapatible wuh the twoe curricnla and

alierations in coantont of wetheds avd sciences were a2cepied
as positive daia. Similer approaches vore used Ly Rowe and
" it . .

Givault,

Rowe {1971) studied certain activities of ten teams of
ceducators vhich puvticipated in a three week leadership
Lrajining program at Columbia University. The purpose of

the trajiniag was to encouvage changes in the teaching of

IR
ca

scienee and sciepec mechods conmplementary to two courses:

~ s
SCclencg--

the Scigggg Corricolun Tmprovement Study (SCIS) and

-

A Process Lpproach (SAPAY.  The strategy ewployed wes to

tosre of srcientisnts and sciende cducators
beecause the rola of academic innovaior was sean as punishing,
O

FRIC -
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training. Finally, eleven NSF or CC3S training granty wore

Tt was felt that the woral suppoct aff orded by a partner on
He 1

the other side of the acadenic street would he?p trainzes

persist despite well ectablished institutional 1); dlthU.

A series of traianinc laberatory and microteachinv experiences
3 ! b _ s 1

1
1
i

was conducted during June ¢f 19268, Success of the program

vas judged i terns of the nuwber of luberotory exercises

K

and technigues capleyed end the nuwbher of dnnmovations nade
by pavileipant tesms in the two and onc-half years fol1owing

the trainivng progranm. Rowe found that participants took
actiong that resulted in 47,575 children in 153% classyooms
being engaged -In SCI1S and SAPA instructiow, Six institu-

3

tions adjusted thejr science for non-majors to include some -

SCIS or SATA relevant content. Five institutions P011fJLd

LU

cducsiion cowrses to reflect SCIS o4d SAYA contont and pro-

cesses, Program.p“rtlcxpantu vigited many - c} ssroomng aond

. pgave numerous speeches to I'TA's ond similat organizations.
: 3 13

Both of these activities had been rare cevents prior to

a

obteined by progrsm alumni; five unsuccessful cttempis were

~

mide. Rowe fele the tvainiug prosrae vwas highly suc -~aful s

G
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as judeed by the innovative a arcs en-
. o bl
- . v - . o

hibited oafter leadorsihip rainin

Girault (1971) zeportzd an "unlj bahavieral saience
training proprasm designed Yoo aid dicectors of MEF Resource

Personpel Vorkalhiope in the dogion and wanzgenent of uore
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or more institnte stfjaff mewbers wet in April of 1968 for a

two and onc-half dey

ber  of experiences d

nv 1“0111" “nts.

voricshop.

esigned to increase pﬂrta ip

Lo

E]

Project directiors

The workshop included a

and oan

nun-

»ant knowledge

of and skill in ﬁntocuctlon processes.  ‘The work shop-produced

generally positive ¥

sheo

esult

|
activities incorporated into institutes doring the

d by the number of wo;k

folloving summer. .$everal classes of criticism occurred in-

cluding:

learnings, confusion over terms uscd by scientists and

sciences, and gener

»
e

anothe
The

cachers

following is

use of a

a 1afger

L l
larger group. For
Model Sclhiool fa Vai

laLcnesu pf wor‘;hop ;L vcnted 1ncorporut10n of

L

social

1 ignorance of each of the other's pur-

v vorkshop the following spring."l

puses ¢nd procedures. A g6l f —up'scssifn was held .which

“helpea identify prob]cﬁa vhich ware largcly overcome during

tudies deal with the preparation of

for inservice educatrion,
multiplier effect,

group whi$h iy

-

turn is expected to

They have in common some

That is, a°small group teaches

teach an even

example the REducation Develcpmént Center

shington D, C. provided inservice exper-

- g . i JR S o
jences in Ceaching, content, {and curricylum for several years

and thén hit upon’
novation team: v.re

expovience with aﬁd intera

gxperienccs these

12
[N

cirabled them to dﬁ

th2 noticn of the

"innova

tion teams."

In-

nade up of teachers who had significant

rewy
i

and corﬂuc* vor%sho

5t in Lthe project.

Through T~group

}t“ncnﬂrs develeped a group cohesiveness that

s on their own.
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Three. such programns were conduveted in wathemarics.  Izzo
&nd Izzo reported ‘eac’ desigoed o aid elaucniary teachevs,
supervisoxs, and adminiscrotors. Edvards and lHawmond, and ‘
Muellesr reporied similar programs. Kleimman raportgd a pro-
gram thatAenlistmd high school teachers in thc-process of
‘ghnnging elementary education. .
.

Izzo and Izzo (1964) conducted 2 sir-weelr swomer iu-
2 . ' .
stiftute of 31 clomentary scheol toachers, supervisors, and
. i3 " - . .
administrators. The institute was designed to acquaint
participants with bacgic concepts requived to teach the new
mathermoticy meaningfully. ALl participants had agreed upon

accepting their fellewships to conduct inservice workshops

1

in their home discricts upon retuin. Jn all, 23 workshops

vere conduvcted, The workshops prepared over (00 teachers to

.

teach thz new math to 2800 pupils. “Administrators of dis-
tricts haviug inservice workshops and participating teachers

were Menthusiastic" about the program.

:
-

Edwarc

y
1
H

s and Hammond (1967) described an institute pro-

gran conducted =2t lorgan State Cdllege irn Baltjssore. .The

program wrs hullt on the recomnendations of the undergraduate
program in mathematics of the Mathewstica Assouciation of

Americaz.  The course described was one of two recommended

cources in nuaber theory. The describad course made exten-

!

sive usc of number lines and objects. Participants werc

ceupected to conduct inservice workshops upon cempletion ef

the progromn.,
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Hueller (1270) degeribed the Mavyiapd Elemsntary Mathe-

Ky

matiycs In-Serviee Froeyam (HBHIV). The progrem sought to l\ '
matyes o

teach arithmetic algorichms uwing games and physical objects.

fierarchies of behavioral cbjectives were stressed. CGenera 11y
) T L. B . . -

teachers Wiere. able. to demconstraie the steps in using an algo~

rithm, e justify an algofithm using g°mc rulen, and to construct

slenattens el "1y0"‘“h.s.; A‘multiplier model was

~-physica1 T
- ks
. Al

emplo g. UEMJT tr 1wcu state “inscrvice. leaders who in turn

-
..t
S

conduc ted prégrémﬂ throughnut twe stage of' Haryland., No

.

“

evaluative daita vere presentcd. o

o+ Kleinman (1966) d,”cx;b.d an inservice progrem built on

N E ] )
the "multiplier model,”" In thxs case the multiplier effcct

D
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group of'high school teachers to plep . an iﬁserviCQ'program
in scicnce for elementary schooi teachérs. Six phgficél .
sc?éuce and six natural science teachers and 1éoie1eﬁeﬁtary
'Eeachcrs‘w&fe'iuyolved.__The tivo §émeéte?{ﬁrog}am:éas con-

ducted at high schodls around Rutgers.. Physital science was
- - .
taught in the first semester; nctural science in the spring.

The course corvied groduete credit, A basic problem hinged

on Kleimnen's desire to have the couwvees taught i a way as
to model scicnce. inquiry and & peiceived heed_to~covor a lot

S of science sinceé ih articipating teachers mea poorly pIa-
pared in seience, Sho compromisct dn fa%dr 6f-agrinquiry

) - 194 -

approach. The actuzl sciepce taughl was at ¢he junior high
O . Ce o R

2 . . . .
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scliool level., 4 number of ﬁ?oblems chc cacountered LCTRLU;
from the elementary té&chéfb; ack of . c01’~dewag in science.
Kleinman concluded that the nced for inservice programs was
gréat and that glemcntary teachers ware willing to work hard.
She also notéd the imporfance of selling such programs,

Littievcan be'conclﬁded f;om these studies. The work-
shops of the‘éért 1reported by Rgme and Gerault scem to have
produced késults. The post¥§orkshophactivities of the par-
ticipunts weye monltoreu and ccmplencntary act1v*t1cu vere
reported.  4pparcnt1y these behavior orientad workshops had
%_positgvc effect 6ﬁbthe participants.

Tha effacts of thg several reporis clusiered und'" the
label multipiier wedel are less Wéll documented., Ve only
kunow that the programs Werelcouuvcﬁ . I no case was oy

e

data presented to documcntvth: effect on other teacheys or,

£}

©

learnere of tue training received in these programs. Dut
then, teacher education has operated in a data vacuum for

p S
decadce; these investigators at least voeported theii pr”?ram=
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