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ABSTRACT
CLASSROOM INTERACTION, ACADEMIC ACHIEVEMENT

AND CREATIVE PERFORMANCE IN
SIXTH GRADE CLASSROOMS

By

John R. Anderson

Purpose:

The purpose of the study was to answer the following
two questions: (1) What relationships exist between measures
of divergent thought and measures of problem-solving devised
for the study? (2) What relationships are found between
measures of classroom verbal interaction and measures of

divergent thought and problem-solving performance?
Procedures:

Creativity was defined as a problem-solving activity in
which solutions, unique among peers, are produced in response
to given conditions and problem requirements. Data were ob-
tained from 769 pupils in thirty sixth-grade classrooms in

twenty-four schools. Teachers were selected from a larger
sample of 101 sixth-grade teachers of South Central Michigan.
Based upon average classroom score obtained from the Michigan

Pupil Attitude Inventory, ten high, ten middle and ten low-

scoring classrooms were selected for further study.
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Two figural and two verbal tasks of divergent production

were selected from the Minnesota Test of Creativity. Three

tasks of problem solving--Seeing Problems, Asking Questions,
and Suggesting Solutions, were developed prior to the study.

The seven tasks were combined to form the instrument,

Test Your Imagination.

A pre-, post-treatment design was used

with two Forms of the test, Test Your Imagination, and two

forms of the Metropolitan Achievement Test (MAT) administered

in January and May, 1965.
Seven observers used the Flanders system of classroom

observation to obtain at least seven hours of interaction data

from each of the thirty classrooms.
Four classroom interaction variables were defined and

tested in multiple regression with pre-experimental test scores

of creative performance and academic achievement. The first,

termed pupil-initiated talk mesh (PIM) was defined as the
frequency of pupil-initiated talk accepted by the teacher.
The second variable, pupil-directed talk mesh (PDM) was

similarly defined as the frequency of pupil-directed talk
accepted or discussed by the teacher. The third variable,
called by the mnemonic, IDEAS, was defined as the frequency
of teacher talk identifying, developing, expanding and en-
couraging, and accepting student ideas. The fourth variable
was defined as the ratio of silence to silence plus confusion

(L0R). The ratio of indirect to direct teacher influence
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(i/i+d) from an earlier study by Flanders was included as an

additional variable of classroom interaction.

Results

The coefficients of correlation between problem-solving
and divergent thinking measures of creative performance were
found to be positive and statistically significant at the .05
level. The problem solving measures correlated as high with
the figural and verbal tasks scores of divergent thinking as
the correlation coefficients obtained between the latter two
measures. Three classroom interaction variables, PIM, IDEAS
and 10R were found significant independent variables in
regression with scores of creative performance. In addition,
PIM was a significant variable in regression with the verbal
task sub-scores, IDEAS was found significant in regression
with figural and problem-solving tasks sub-scores and 10R was

found significant with all three tasks' sub-total scores.

PDM was generally not found to be statistically significant.
Conclusions:

Four conclusions were made:

(1) Creative performance can be considered a problem-
solving product and process.

(2) Creative performance of pupils can be facilitated by

the quality of the verbal classroom interaction.
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(3) The promotion of creative performance does not
detract from a support of academic achievement.

(4) The classroom that exhibits flexibility in the use
of pupil-initiated ideas, IDEAS and the use of silence and
seatwork will facilitate both academic and creative per-

formance.




CLASSROOM

In part

Department



CLASSROOM INTERACTION, ACADEMIC ACHIEVEMENT
AND CREATIVE PERFORMANCE IN

SIXTH GRADE CLASSROOMS

By

John R¢" Anderson

A THESIS

Submitted to
Michigan State University
in partial fulfillment of the requirements
for the degree of

DOCTOR OF PHILOSOPHY
College of Education

Department of Secondary Education and Curriculum

1972







Copyright by
JOHN R. ANDERSON
1972




xhreaded throug

blen-solving., Th
the divising o
escribed in th
ce to use the
use of his
e as a form of
by Richard Sy
tend and partic

Trial testing
=JeLhrough the ge
teachers in thy
52 of anonimit
Y mknowledqmex
lqures were th,
¢ lansing Scho

¥ adniratiop |

¥ can conye:
ter, the stats
4 40 the nen,
i A Blacknan
") ang C°llect1
J Study, Acknow
y gumxttee Chair
dey

Suneq
4 ’Pan \

ally, my t}
"'Y °tes{



ACKNOWLEDGMENTS

Threaded throughout this study are the ideas of Harold
H. Anderson and Ned Flanders. Dr. Anderson saw so clearly the
pedagogical significance of both the integrative-dominative
relationships between people and the demands of creative
problem-solving. The insights Dr. Flanders shared made pos-
sible the divising of additional classroom interaction varia-
bles described in this study. The kind permission of E. Paul
Torrance to use the Minnesota Test of Creativity was followed
with the use of his scoring protocols. The importance of
silence as a form of classroom interaction was brought to
light by Richard Suchman who "bent" his own rule to allow me
to attend and participate in his summer institute on Inquiry
Training.

Trial testing of the problem-solving tasks was made pos-
sible through the generous time and professional advice of
four teachers in the vicinity of Lansing, Michigan. (The
promise of anonimity of schools and school district preclude
public acknowledgment by name.) The cover drawings and stimu-
lus figures were the creations of Nancy Madtes, art teacher
in the Lansing School District.

My admiration and thanks are extended to Bill Rubin who
seemingly can converse simultaneously with the language of the
computer, the statistician and researcher. My appreciation is
offered to the members of the committee, Frank H. Blackington,
Charles A. Blackman, and Jack B. Kinsinger, for their indi-
vidual and collective contributions to the ideas expressed in
this study. Acknowledgement is particularly due to my advisor
and committee chairman, Wayne T. Taylor, whose counsel guided
the development of the study. My thanks to Julian R. Brandou
who unhesitantly picked up the loose ends of the final chapter
and assumed overall responsibility for the thesis after
Dr. Taylor's death this summer.

The example and help of my wife, Agnes, in scoring the
verbal tasks of creativity, and trying some of my schemes in
her classroom, made it possible to "know" that some of the
ideas were worth trying.

Finally, my thanks to Mrs. Shirley M. Goodwin who trans-
lated my notes to their final form.

Li




|
\

| mom
1. INTRODUCTIO

Introduc
The Prob
Theory. .
Need for
Hypothes
Statisti
Statisti
Delimita
Definiti

1L REVIEW OF T

An Overy

Creativ;
Appr¢

Teachin

M. 7em0Ry awp

Reviey |

A Theoy
Stag
Cogn
Clas
Pers
Clas

Yeasuyg
Acag
Neag
Scor

I
Neag



TABLE OF CONTENTS

CHAPTER Page
I. INTRODUCTION AND BACKGROUND...:o.eoeecesceoonns ak
Introduction i e 1
The Problem. .. .o 2
TheOory.eeeoeeenns & % 2
Need for the Study.... 3
Hypotheses e 5
StatisticS...eeeeacnnns e 6
Statistical Assumptions... 6
Delimitations......... & i
Definitions........ ciesene . 8
II. REVIEW OF LITERATURE....cececeeeecccncnnans 58 10
An Overview of Literature on Creativity.... 10
PART I
Creativity: Process and Product........... 12
ApproacheS......... Sl e o e 5 Srseratee ey sr 18
PART II
Teaching and Related Research.............. 35
III. THEORY AND RESEARCH DESIGN....... esesescescane 56
) PART I
Review of Ideas and Reported Findings...... 57
PART II y
A Theoretical Construct of Creativity... 58
BERGON, o v v iuisranrininisas i 60
Cognitive Operations........ .. 63
Classroom Attitudes and Behavior..... 64
Performance Measures of Creativity... Gg
Classroom Interaction........ s e 6
M PART III
easurement of Creative Performance and 72
Academic Achievement........eeeeessos"® 45
MeﬂSgrement of Creative Performance...-:
Scoring Creative Performance with the 78
Battery, Test Your Imagination...- 78

Measure of Academic Achievement..-



TLE OF CONTENTS--

(ERPTER
Measures

Descript:
Popul:
state
Proce:
Selec

ti
Hypot

. PINDINGS...
V. SMOARY, co

Concepty
Product
Sample, ,
Findings
Resulgs
Conclusi
Inplicat
Educa
Recommen
Problems
room

TlogRapgy
B10pg

A Scoring Pre
56, 7,

B Instruot i,
b feferanceg

" sy Non-}



TABLE OF CONTENTS--Continued

CHAPTER

PART IV
Measures of Classroom Verbal Interaction...

PART V
Description of Statistical Treatment and
Population Selection: Hypotheses Re-
stated.seececccevercscnnenone sisereecnan
Procedure for Statistical Treatment.....
Selection and Description of the Popula-
Cionmas af ikl itasie s i i,

Hypotheses Restated in Experimental Form

IV | BENDINGS S 2outa sr kit aresihasorsisisge ororous toials cececenan
V. SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS.....

conceptuallZation s s e s s st heshiardddde s ot
Product and Process MeasureS..........
Sample...
Findings. s R o
Results of Post-hoc AnalysSiS......eeeeeeen.
conclusionS...ceeeceecens Slareled sdein anerelale 8 e
Implications and Suggestions to Teacher
Educators and Curriculum Specialists....
Recommendations for Further Research.......
Problems and Recommendations to the Class-
TOoOM TeaCher....eoccceeesscsnscccccscnces

BIBLIOGRAPHY. ...00vuw. P T T T R sloim it
APPENDICES
A. Scoring Protocols for Problem Solving--Tasks
B 0155 T e 100 30 o A TR e B TR e S e cssesene
B. Instructions to Examiners........... SR lags e s
C. Referenced Data..... ceeeessscsanaann cecescces

D. Basic Non-Referenced Dat@.......eceeeeeeanens

iv

Page

79

86
86

88
90

93
146
147
148
150
150
155
158

159
165

166

169

177
196
21:5

245




pectations £
tive Process. .

% ategories fo

La Process-Proy
formance, , ,, o

Color Code Cl;
0 X 10 Mat;

LAy Parison
UeS of Creat
it Estinate.
Torrance Batt

Sllmmarv of
ive Facto*

Rartia) Corre
Cance Probam
Ahalysxs

L AS\mmary of

Stxcally

Toon

Class M Ing

g Measur
esu) of ar
\’anam



TABLE

10.

11.

12,

13,

14,

LIST OF TABLES

A Summary of Results of Factor AnalysSeS.........

Expectations for Different Stages of the Crea-
EAVE PYOCE S Sl s tolulolhze arsiialoss s ienacsisiavodeioraliors shaneresoseioie syoysnt

A Process-Product Pattern of Creativity.........

Summary of Recommended Tasks to Increase Crea-
tivityoosaond

Categories for Interaction Analysis......... o
Areas of Matrix Analysisi . e obices sieseiesisionees

A Process-Product Construct of Creative Per-
fOrmance, . ¢vs vivess svsice e 354 o a4y e Vel e W i e

Color Code Classroom Interaction By Cells Within
A 10 X 10 Matrix of Verbal Interaction..........

A Comparison of Reliability Estimates of Meas-
ures of Creative Performance from This Study
With Estimates Reported by Wodtke on the
Torrance  Batteryia i e i staerens s e iotsvessueis aiels ot siote s slalalsr

A Summary of Results of Factor Analysis with
Five Factors.........

Partial Correlation Coefficients and Signifi-
cance Probabilities from Multiple Regression
ANAlYETE oo sttt el R T D N e RN

A Summary of Classroom Interaction Variables....
Statistically Significant Relationships Between
Classroom Interaction Variables and the Depend-
ent Measures of Creative Performance............

Results of an Analysis of Covariance Dependent
Variablesiy iTotal. Score T Biimiseirsists sl earsissets

Page
31

34

35

37
42

45

61

81

99

105

119

124

126



1157 0F TABLES--Cont.

13

5, Results of An

Interaction V

lf. Results of An

(lassroom Int

. A Comparison

ance Scores f
Middle, Low A

Findings from
Groups in Reg
(reativity se
Classroon Gro
Scores and (1

A Comparison
Interaction f

+ Results of Ip

+ Pearson Coef

Variables of

Mincipal pa
tion of 50 by
Test Your Tne

1 Pactor Loadi

*rinary Vari;
I“a‘iinatmn

3 S\lmnary Stat

1 torre

fomed Neasy,

Pea:son Corr,
Tomg 3 ang |

lationy
Verbal, 3
M the Bat

Nopw
frg



[ST OF TABLES--Continued

\BLE

15.

Results of Analysis of Covariance with Three
Interaction Variables . i e siss e siaisie s atisetasio svatslois

Results of Analysis of Covariance with One
Classroom Interaction Variable.......eeeceenanne

A Comparison of Academic and Creativity Perform-
ance Scores for Six Groups Designated High,
Middle, Low Academic; High, Middle, Low Creative

Findings from a Multiple Regression of Classroom
Groups in Regression with Pre-Test Academic and
Creativity Scores and a Least Square Addition of
Classroom Groups in Regression with Pre-Test
Scores and Classroom Interaction Variables......

A Comparison of Selected Measures of Classroom
Interaction for 30 ClassroomsS....... o jeieeeke Te i .

Results of Interscorer Reliability Check Form A.

Pearson Coefficients of Correlation Between 25
Variables of Forms A and B..veveveenrnnennnnanns

Principal Factor Loadings from a Verimax Rota-
tion of 50 Primary Variables of Forms A and B,
Test Your Imagination (2 Factors)....... s e e

Factor Loadings from a Verimax Rotation of 50
Primary Variables of Forms A and B, Test Your
Imagination (6 Factors)...... e loa B isisstare o PP

Summary Statistics and Distributions for Trans-
formed Measures of Creative Performance...... oo

Pearson Correlations of Scores of Creativity
Forms A and B, Test Your Imagination.......... :

Correlational Values Between Sub-Total Scores of

Non-Verbal, Verbal and Problem Solving Measures
from the Battery, Test Your Imagination........ &

vi

Page

128

130

134

139

141

217

218

219

221

228

233




1151 OF TABLES--Cont

. Analysis of V
‘ Sumary of Sc
Your Imaginat

. Distributions
and Problem S
(lassroom Gre

Hl. Correlations
Variables ang
action Variat

Comparisons ¢
Creative Perf

Definitions
Calculations
Teacher One,

100 Cells of
Natriy ang V;
Nunber

Comarison o
¥ Partia]
Cance Level,

Sumary gtay
OMMance and



[ST OF TABLES--Continued

\BLE Page

\-8. Analysis of Variance by Classroom Groups. A
Summary of Scores From the Test Battery, Test
Your TMagination s i s se s e, seisiayete s eiess soasisis ops 234

\-9, Distributions of the Total Score of Creativity
and Problem Solving of Sixth Grade Pupils by
ClasSroOm GIrOUPS..ccecccocsssssascosscscasossanse 237

-10. Correlations Form A with Classroom Interaction
Variables and Correlations Classroom Inter-
action Variables with FOXm B....eeeeeeeenneennn 238

11. Comparisons of Scores by Sex of Mean Scores of
Creative Performance...c.ceceeecsccceosccoscccas 241

12. Definitions of Interaction Variables and Sample
Calculations Taken from the 10 X 10 Matrix of
Teacher ‘One; v. v e ossivesinnsssssasssaasiosseess 242

13. 100 Cells of A 10 X 10 Interaction Analysis
Matrix and Variables by Area and Reference
Number....... cerecaannne “leieie ela e o &ejsiete nin w s aieies anle 243

14. Comparison of Classroom Interaction Variables
by Partial Correlation Coefficients and Signifi-
cance Level. Dependent Variable : MAT B....... 244

15. Summary Statistics of Measures of Creative Per-
formance and Classroom Interaction Variables... 246




' An Open-Rest:
?roblers and

¢ Schedule of

.

battery, Tes!

+ Format for g&.

sion. ...,
+ Tormat for g
variables, ..

% Designateq a»
interaction .




LIST OF FIGURES
JRE Page

.~ An Open-Restricted-Closed Classification of
Problems and AnSwers......... $teie siwa g e ee & axeeis 68

Schedule of scores by Factors and tasks from the
battery, Test Your Imagination..........ceeccee. 78

Format for display of ANOVA in multiple regres-
SiON.sesceessnscceonsesesesa HETETS S e e bar e cieee 87

Format for display of ANOVA with deletion of
VariableS.ceeosciesrecssoniosossoosansseosonacs oo 87

Designated areas of a 10 x 10 matrix of verbal
INEErACLION (i ieions simrwiaieis o alags orein i s sninicogs olivriese ahas e e e 120

viii




Itroduction

Despite genera
i is to facilita
st foy Studies t
Haln that goal,
Hatioes oap or dc
Yy of children, (
R L’winking and
1] c!assroom? Whe

Hiffergnog, Can

, “Alfred Yorth
-lhams ang Norg,
1




CHAPTER I
INTRODUCTION AND BACKGROUND

Our schools then do not exist to discover and
train leaders for the future. They exist to start
persons on a venture intrinsically worthwhile,
namely, the discovery of the kind of creativity
which can be theirs along with their fellowmen in
this kind of universe

Alfred North Whitehead

-oduction

Despite general agreement that a legitimate aim of educa-
\ is to facilitate creative abilities of pupils, there
t few studies that suggest the means or techniques to
in that goal. Even fewer studies indicate that teaching
tices can or do have a significant impact on the creativ-
of children. One may ask along with Getzels, "Can crea-
' thinking and problem-solving be systematically taught in
classroom? What exactly is it that teachers do that makes
fference? Can this be communicated to others?"?

e b ST Se

1
. Alfred North Whitehead, Aims of Education (London:
lams and Norgate, 1951), p. 27.

2
L J. W, Getgels, "Creative Thinking and Instruction,"
Bﬁ_ef_éggzggng and Instruction, Sixty-Third Yearbook of the
S al Society for the Study of Education, Part I (Chicago:
ociety, 1964), p. 258.
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e Problem

The problem presented in this study was the investiga-

on of relationships that exist between selected measures
classroom verbal interaction and measures of performance
tained from selected measures of creativity. Two questions
rved as a focus for investigation of the problem.

1. What relationships exist between measures of divergent

bught and measures of problem-solving performance obtained

m tests devised for the study?

2. What relationships are there between different
sures of teacher-pupil classroom interaction observed in
rty sixth-grade classrooms and measures of divergent
ught and problem solving performance?

A construct of creativity was developed from a viewpoint
cognitive processes or thought operations and from a view-
nt of creativity as a product to be evaluated by criteria
performance. Both viewpoints were required to permit
ceptualization and the subsequent test of variables of
cher-pupil interaction. The initial conceptualization of
eraction variables stemmed from an analysis of the cognitive
cesses; the test of the interaction variables stemmed from

viewpoint of creativity as a product of pupil performance.

ory
The theory is straightforward. Creativity is considered

Occur as a result of the problem-solving performances of
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ils in which solutions, unique among peers, are produced

an effort to manipulate one or more of the conditions speci~
d by the requirements of a task or goal. Thus, there is
dicted an association between the problem-solving activi-
s of the classroom and pupil performance on tasks of
ativity. There will be an increase in the frequency and
ersity of ideas among children who have classroom experi-
es permitting the expression and sharing of their ideas

h those of the teacher. The theory suggests that pupils
have experiences of this nature in which there is psycho-
ical safety to express ideas without fear of negative

ticism and the freedom, with concommitant shared responsi-

ity, to test their ideas and judgment, will increase in
ir performance to sense problems and apply past experience
propose solutions to new situations.

Additionally, the present study presented a construct of
ativity that included more than one operation of thought.
itive performance was presented as including several pro-
ses of convergent and divergent thought operations. It
posited that creative performance will be found related
nore than one measure of teacher-pupil classroom interac-
! appropriate to different requirements of convergent and

*rgent thought operations.

| for the Study

| An analysis of creativity in terms of cognitive processes

pupil performance can be a first step toward a construct
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eativity. If cognitive processes and pupil performance
und to be related in predictable ways, such information
a significant aid in the classroom as the classroom
r gains information concerning the process of creativity.
llowing statements indicate the importance of the study:
. Before initiating programs in the schools that purport
ter or develop creative performance, it is necessary to
if and how creativity can be facilitated. This can be
ined only through experimental test.
. Few studies have objectively evaluated the influence
teacher on creativity through an analysis of teacher-
interactions. 1In the present study, the verbal inter-
1s of thirty teachers were objectively coded during a
| of one academic year. Eight classroom observers,
d by Ned Flanders to use the Flanders system of class-
bservation, provided a minimum of seven hours of observa-
- data from each of the thirty classrooms.
. Training elementary pupils in thinking creatively has
ed some increase in performance on tests of creativity.
r, the training was very similar to the testing situa-
In the present study, no special training or sugges-
were offered from the experimenters. A comparison of
ction variables demonstrated in different classrooms
provide evidence that pupil creative performance can be

ed by classroom influence.
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4. Research on teacher education suggests that feedback
teraction used in the classroom is an aid in helping
ers control and modify their behavior. This study pro-

a model from which teachers can compare classroom inter-

ix hypotheses were formulated to test relationships be-

measures of creativity and measures of classroom inter-

. There will be found no statistically significant rela-
1ip between measures of divergent thought obtained from

ted tasks of the Minnesota Test of Creativity and scores

blem solving obtained from the instrument, Test Your
1:ation.

. No relationship of statistical significance will be
between scores of academic achievement and measures of
.ve performance.

There will be found no statistically significant rela-

ip between the frequency of pupil-initiated talk and
ve performance measures of divergent thought and prob-
lving.

. No statistically significant relationship will be
between a measure of teacher talk, accepting and using
ideas, and measures of creative performance.

. There will be no statistically significant relation-

ound between a measure of acceptable silence and
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rk and measures of creative performance.
6. The ratio of indirect to direct teacher influence will
found statistically related to creative performance

of divergent thought and problem solving.

tics
here are two types of relationships that may be tested.
fferent interpretations are possible particularly with
eses 3 through 6 above. These four hypotheses include
y of relationships of classroom interaction variables
upil performance variables. The relationships may be
d with Pearson intercorrelatién, r or may be studied
tiple linear regression analysis, R. The former might
t interpretations of characteristics of classrooms or

s associated with creative performance; the latter

is might suggest classroom interactions predictive of
ve performance. Although both types of relationships

e investigated and a positive relationship is predicted
h of the hypotheses in question, it would be premature
dict which type of relationship (or combination) will

itive.

tical Assumptions

here are two important assumptions that must be met

to a statistical test of hypotheses. It was assumed that
were significant differences in classroom scores obtained

ne test, Test Your Imagination. It was further assumed
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t there were significant differences in teacher-pupil

luence observed in the sample of thirty classrooms.

imitations

1. The criterion of creativity was restricted to the
isures used and limited to the validity of those instruments.
particular, the tests required pupil response to a paper-
1Icil test within short time durations to problems, with
tle personal commitment to the consequences of alternative
lutions. Creativity in the artistic and imagistic and the
2ative forms expressed on non-paper-pencil forms are not a
t of this study.

2. Undoubtedly, the total range and variation in teacher
‘bal influence was not observed within the sample. Data
e limited to that collected with the presence of an ob-
'ver and to what could be heard and understood.

3. A total test of possible sources of teacher influence
s not included, rather the study was restricted to those
sures identified within the study. By design, the study
hasized the analysis of what was done in existent class~
ms rather than what could or should be done in the class-
m to foster creativity among pupils.

4. Careful appraisal is required before generalization
m this study is made. In particular, the sample of
chers was limited to those from an area of a State that did
include a large metropolitan center and to those who

Inteered and consented to allow classroom observers to
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it the classroom.

5. While reference to several theories may be made in
ious parts of the study, no single theory of creative
nking is under study. Thus, results of the study will not
interpreted within any single psychological view of

ught, e.g., S-R or Gestalt.

initions
The following frequently used terms will be used in the
itext of the following definitions:

1. Creative performance for the purposes of this study,

limited to measures of student performance on tasks from
sts of creativity or to the scores obtained by pupils by
sponding to the task requirements. Five factors of crea-
e performance were scored: Fluency, Flexibility, Origi-
lity, Elaboration and Adequacy (see Appendix A). For the
poses of the study two measures of creative performance

‘e termed divergent thought and problem solving.

2. Divergent thought measures of creative performance
uested the unique response of the pupil to four tasks:
cture Completion," "Circles" or "Squares)," "Product
rovement," and "Unusual Uses." Scores of Fluency, Flexi-
ity, Originality and Elaboration were obtained using scor-

protocols from the Minnesota Test of Creativity.

3._Problem-solving measures of creative performance
uested pupil identification of discrepancies, and problems

two tasks, "Asking" and "Seeing Problems." A third task,




ing Problems" requested pupils to suggest solutions that
might resolve the problem and be equitable to several

ved parties.

4. Creative thinking refers to the processes used to solve
blem with a unique and acceptable answer. For example,
nce defined creative thinking as, "the process of sensing
or disturbing, missing elements; forming ideas or hypothe-
oncerning them; testing these hypotheses; and communi-

g the results, possibly modifying and retesting the hy-
."* The terms, "cognitive processes" and "problem-
ng" also refer to those activities of thought designed
tain a satisfactory resolution of a deterrent to a goal.
5. Problem-solving pattern refers to a measure of class-
use of pupil-initiated ideas, teacher use of student

, and the frequency of silence observed in the classroom.
ggregate score includes measures of classroom interac-

of teacher and pupils across different activities.

ers defined teacher flexibility, "as a measure of the

e a teacher makes in his verbal influence when one activ-
eriod is compared to another."* The problem-solving

rn is a measure of verbal interaction observed for several

rent activities.

°E. Paul Torrance, Guiding Creative Talent (Englewood
: Prentice Hall, Inc., 1962), p. 16.

Ned A. Flanders, Teacher Influence, Pupil Attitudes,
hievement, Cooperative Research Monograph No. 12
ngton, D. C.: U. S. Government Printing Office, 1965),
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CHAPTER II

REVIEW OF LITERATURE

It should be possible to postulate on a basis
other than faith that children are able and willing
to produce original and productive ideas.

A review of literature was conducted in two parts.

, the characteristics of creativity as process or product
identified. Both the identification of characteristics of
-ivity and approaches to its study are presented, not as
1stive lists, but as recurring ideas of authors that also
promise as answers to some of the many problems of
irement of creative performance.

Suggested, used or tested instructional approaches are
nted in the second part of the literature review. The
ization of the second part moves from suggested to tested
uctional practice. A brief description of Flanders'

m of Interaction Analysis was also included since it was
as the instrument of data collection of teacher-pupil

1 behavior.

erview of Literature on Creativity

Interest in creativity has increased markedly since 1950.
t year, the subject of Guilford's Presidential Address

American Psychological Association was "Education's

10
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1ling Neglect of Creativity." Along with the increase
nterest has come a diversity of meaning and definitions
e term "creativity." I. A. Taylor! has catalogued over
f the more widely used definitions. To some, it is a
hysical quality of man's nature. Bertocci wrote, "The
e of God's purpose involved sharing creativity with man
if this means risk and danger for everything within the
of man's power."2 More recently, creativity has been
ed as the product of educational experiences that permit
xercise of curiosity and other motivated activity.
tivity then is the product of a curriculum which opens
‘iences to children, creates new needs to know, and pro-
. them with the skills which enable them to put curiosity
action."® While there may be little quarrel with the
that creativity is a legitimate goal of education, the
arity of the term has, in part, detracted attention
a continuing effort to study creativity objectively.
The study of creativity would be simplified if there

ed either a criterion of creative performance accompanied

2o W Taylor, "Creativity Research for Future Creativity,"
ture of Creativity Research, Symposium sponsored by Los
s State College and Choulnard Art Institute, 1962.

Peter A. Bertocci, Education and the Vision of Excel-
(Boston: Boston University Press, 1960), p. 20.

'Association for Supervision and Curriculum Development,
ving, Behaving, Becoming: A New Focus for Education.
earbook (Washington, D. C.: The Association, 1962), p.
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tablished instructional techniques or an understanding
e creative process. Either the criterion or the process
- aid the evaluation of instructional methodology.
er exists. Referring to the more general case of problem
ng, Bloom and Broder suggest three alternatives:
1. Give primary attention to the product criterion as
has been done in the past.
2. Establish a relationship between processes of thought
and product.
3. Secure evidence on both process and product by vary-
ing the problem-solving task."
hird alternative most closely parallels the design of
study and the two-part review of the literature that

NS o

Part. ‘T

Creativity: Process and Product

‘reativity results from complex human thought and behavior

mifies the unique experiences of man in some expressive
Creativity may be viewed as a product, in which case

nd utility receive more attention than the interaction

- and environment. Or it may be viewed as a process, in

case the activities, experiences and motivations are

Benjamin Bloom and Lois J. Broder, "Problem-Solving

s of College Students," The Learning Process, ed.

re L. Harris and Wilson E. Schwahn (Chicago: University
cago Press, 1950), p. 60.




5

considerations. Maslow,® and Thurston® stress that
vity is self-initiated and self-fulfilling. Creativity
ociated with behavior that is self-directed, controlled
individual. There is thus an identification of the
dual with his actions and accomplishments.

gers and Stein stress that creativity is an on-going
tion with environment. "The creative process is the

ce in action of a novel relational product, growing out
uniqueness of the individual on the one hand, and the
1s, events, people, or circumstances of his life on

ver. "7

The emphasis is on the on-going process of man
S environment. Novelty, originality and satisfaction
from the unique gualities and experiences of man him-
iteracting with an ever-changing environment.

H. Anderson has similarly emphasized the here and now
open system, but would also emphasize the product.
oduct and the process are both important. Without the

there would not be the product. Without the product

ence of action or achievement there might not be more

braham H. Maslow, "Creativity in Self-Actualizing
" Creativity and Its Cultivation, ed. H. H. Anderson
rk: Harper and Bros., 1959).

. L. Thurstone, "Creative Talent," Applications of
gy, ed. L. L. Thurstone (New York: Harper and Bros.,
op. 18-37.

irl R. Rogers, "Toward a Theory of Creativity,"
.ty and Its Cultivation, ed. H. H. Anderson (New York:
ind Bros., 1959), p. 71l.




tasy."?

erson would add the important qualifier that creativ-
oal-directed. "Creativity is goal-directed manipula-
knowledge into a novel, relational product."® Nevell,
Simon,!° Crutchfield,'! Henle,'!? and Wertheimer®'®
creativity as a special case of problem-solving.

oblem-solving is certainly goal-directed and involves

pulation of knowledge, it is also associated with

ng some obstacle to a goal.'*’!® Nevell, Shaw and

"ite, "Creativity is a special class of problem-solving

larold H. Anderson, Creativity and Its Cultivation
k: Harper and Bros., 1959), p. 243.

rval L. Petersen, "Creativity: Some Aspects and Impli-
" Science Education, 43 (December, 1959), 420-427.

. Nevell, J. C. Shaw and H. A. Simon, "The Process of

- Thinking," Contemporary Approaches to Creative Think-
Howard E. Gruber, Glenn Terrell.and Michael Wertheimer
k: Atherton Press, 1962), pp. 63-119.

ichard S. Crutchfield, "Instructing the Individual in
Thinking," Explorations in Creativity, ed. Ross L.
nd Taher A. Razik (New York: Harper and Row, 1967),

ry Henle, "The Birth and Death of Ideas," Contemporary
es to Creative Thinking, ed. Howard E. Gruber, Glenn
and Michael Wertheimer (New York: Atherton Press, 1962),
2%

ax Wertheimer, Productive Thinking (New York: Harper,

erle W. Tate, Barbara Stanier and Berj Harootunian,

ces Between Good and Poor Problem-Solvers. Project No.
nsylvania: University of Pennsylvania, School of Edu-
1959) .

bnald M. Johnson, The Psychology of Thought and Judg-
York: Harper and Bros., 1955).
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acterized by novelty, unconventionality, persistence and
iculty in problem formulation."!® From a third dimension,
tivity may be viewed as a product of problem-solving
vity.

The notion of product invites the consideration of

eria of product acceptability. Harmon writes, "... (the)
tive process results in either a new form or a new combi-
on of old elements; the new combination must be either
cal or aesthetic or both, and must solve a problem."'’

1d would add that a tangible product must result. Arnold
agrees that the product results from recombinations,

ngements of past experiences to meet an existing need.

cites,

Now the creative process is similar to all problem-
solving processes. You must work with the information
you have on hand. You bring to bear all your past ex-
periences, distort it perhaps, combine it and recombine
it into new patterns, configurations, arrangements, so
that the new totality formed better solves some need of
man and this need may be implied as well as expressed.'®

In passing, Arnold and Harmon have contributed two issues;
s an issue of mental activity or process. Are novel

Lot e e e

'®Nevill, Shaw and Simon, epe gl Py 17,

f’L. R. Harmon, "Social and Technological Determinants of

1vity," 1955 University of Utah Research Conference on the

ification of Creative Scientific Talent, ed. C. W. Taylor
Lake City: University of Utah Press, 1956).

'%John E. Arnold, "Education for Innovation," A Sourcebook
reative Thinking, ed. Harold F. Harding and Sidney J.
s (New York: Scribner's, 1962), p. 128.

l o
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ucts formed through the recombinations of past experi-

s in memory? Or should the emphasis be on transactions
on-going experiences as presented by Rogers and Stein?
Drevdahl presents a more comprehensive view of possible

1l functions that may lead to diverse forms of creative

icts. He describes creativity as the

capacity of persons to produce compositions, products or
ideas of any sort which are essentially new or novel,
and previously unknown to the producer. It can be imagi-
native activity or thought synthesis, where the product
is not a mere summation. It may involve the forming of
new patterns in combinations of information derived from
past experience, and the transplanting of old relation-
ships to new situations and may involve the generation
of new correlates. It must be purposeful or goal-
directed, not mere idle fantasy, although, it need not
have immediate practical application or be a perfect or
complete product. It may take the form of an artistic,
literary or scientific production or may be of a pro-
cedural or methodological nature.'’®
Drevdahl suggests several ways the mind may produce novel
. He suggests that experiences of the past can be trans-
ed to new experiences or recombined through the imaginative
ity of the mind. Spearman included the possibility of
s as well as the mental construction of relationships and
. Spearman believed the mind could build a relationship
en two concepts or entities or build an entity from a
ion and another entity.?’ Whether the restricted view of

d is adopted or the more comprehensive view of Drevdahl or

VaTi By Drevdahl, "Factors of Importance for Creativity,"
al of Clinical Psychology, 12 (1956), 22.

RYGS Spearman, The Creative Mind (New York: Appleton,




man, these three would agree that past experience and
edge can enrich creative production.

One additional characteristic often associated with
ivity is the originality of the product. Stephenson
s succinctly, "Creativity is pregnancy with newly

ssed emotions."?!

Russell believes associative thinking, problem-solving,
cal thinking and creative thinking represent the differ-
urposes in thinking rather than discrete processes.??

he too used originality of ideas to distinguish the
ities of critical thinking and creative thinking.

tive thinking involves the thinking of new ideas whereas
cal thinking involves reactions to the ideas of others
~one's own previous ideas. It may be described as
em-solving plus."??

To Parnes, originality is something new and gifted.?"

qualifies giftedness to a criterion of acceptability to

group at some point in time.?°®

2y, Stephenson, Testing School Children (London: Long-
Green, 1949), p. 64.

22pavid H. Russell, "Higher Mental Processes," Encyclo-
of Educational Research, ed. C. W. Harris (New York:
llan, 1960), pp. 652-653.

2’David H. Russell, Children's Thinking (Boston: Ginn,
r s 306

Z“Sidney J. Parnes and Harold F. Harding, A Source Book
eative Thinking (New York: Scribner's, 1962).

2Morris I. Stein, "Creativity and Culture," Journal of
,» 36 (1953), 311. S




Different authors emphasize particular aspects of crea-
ty from a position of their interests and experience.
1lly the product is characterized with uniqueness and the
lution of a problem; the process is characterized with
ve transaction and self-direction. Johnson brought to-
er the sometimes conflicting demands of process and
uct when he wrote, "In the light of the present account of
king, creative imagination is not a different process...,
a search which is free enough to yield a solution new to
searcher, yet controlled in such a way that the product

be cherished."?®

oaches
The approaches to the study of creativity may be grouped

dly as the logical, the psychological and the psychometric.

first refers to the activities of the mind, usually con-

red in some act (process) of solving a problem. The

nd refers to the content that is available to the conscious-
of the mind. The third approach is actually a modification
logical analysis, but assumes prominence as an approach to

study of creativity.

The analysis of thought by Dewey in 1910 was both sub-

ive and philosophical. Yet, it has for over a half century

ided a basis for a formal description of reflective-

2%D. M. Johnson, "A Modern Account of Problem-Solving,"
ological Bulletin, 41 (1944), 208.
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1tific thought.2?’ Dewey recognized five phases:
1. Recognition of a problem
2. Analysis of a problem

3. Suggestions of a possible solution

4. Testing of the predictions

5. Judgment of the selected solution

Later, Dewey was to distinguish between recognition of
amiliar and observation of the unknown or the unexpected.
vation that is exploratory for the sake of discovering
hing unknown would be accompanied by a state of doubt or
exity and an act of search and inquiry. While Dewey
ained that five phases of thought could be enumerated,

d also recognized that problem solving activities to

ify the problem may be necessary. The stages were de-
nt, in part at least, on the familiarity of the problem

e pupil. Unfortunately, the five steps have received more
tion for their logical appeal and simplicity than the
lency of the stages upon the learner.

\s Johnson?® noted, there is no evidence for or against
spondence of these five logically distinct steps to
>logical processes save the frequency with which educa-

Jjuote them.

*’John Dewey, How We Think: A Restatement of the Rela-
»f Reflective Thinking to the Educative Process (Boston:
Heath and Co., 1933), p. 9.

*D. M. Johnson, op. cit., p. 27.
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aham Wallas®® analyzed thought activity in much the

¥, using his own thoughts, reports of friends and some

tions from Helmholtz and others. Although Wallas

:d these steps to be used as a guide in the thinking of

.vidual, this analysis is now frequently accepted as a

. statement of creative production. Wallas described

lowing steps:

. Preparation: a period in which the problem is in-
vestigated and facts collected.

. Incubation: a period of non-directed actiyity,

perhaps at a sub-conscious level.

Illumination: includes a period of conscious revela-
tion of the solution(s). It would include the period
in which the sudden flash of insight would most likely
occur.
Verification: the final period in which the solution(s)
are evaluated and a decision reached.
me evidence in support of Wallas' analysis comes from a
of studies by Patrick.’’ 1In her first study (1937), 55
nd 58 non-poets wrote poems under her direction.
ng their comments, she found that most changes in ideas

1 in the first time period. The first line of poetry,

raham Wallas, The Art of Thought (London: Jonathan
26) .

atherine Patrick, "Whole and Part Relationship in Crea-
ught," American Journal of Psychology, 54 (1941),
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as evidence of illumination, occurred in the second or
period. In a second study, she collected additional
nce, including testimony, that three-fourths of artists

! She arrived at substantially similar find-

incubation.?
with a third group of subjects in scientific fields. 1In
last study, it was noted that stages overlapped and did
ecessarily follow a precise order.

Eindhoven and Vinacke were critical of Patrick's studies
everal reasons. The studies were based on introspective
ts, conducted under laboratory conditions, and results

zed under a priori considerations. Under different con-
ns, including the use of four separate settings on dif-

t days at the option of the subjects, artists sketched a
hromatic picture. Not surprisingly, artists were found

ve more control over the production than non-artists and
nct stages were not detected. Unfortunately, there was no
t to collect evidence of incubation or illumination during
1ys the subjects were outside the studio.®?

Rossman used a survey of a sample of over 700 productive
ors in his study. Chapter 8, in particular, contains

wits affirming the experience of sudden insight.?®?®

!Catherine Patrick, "Creative Thought in Artists,"

1 of Psychology, 4 (1937), 35-73.

’J. E. Eindhoven and W. E. Vinacke, "Creative Processes
nting," Journal of General Psychology, 47 (1952), 139-

'Joseph Rossman, The Psychology of the Inventor (Wash-
D. C.: Inventors Publishing Co., 1931), pp. 80-96.
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nts out that the phenomenon of a flash of creative genius
t one time, been a criterion of patentability. He also

ed a sequence of steps:

Detection of a difficulty or obstacle

'« Analysis of need (in the marketplace)

. Survey of information available

Formulation of possible solutions

). Critical analysis of solutions prior to decision

. Invention

'. Test and development

ossman's audience was chiefly inventors. He stressed the
'ial importance to ascertain need (Step 2) and to analyze
acticality of proposed solutions (Step 5) before invest-
rther time with an invention. Thus, there was more in-
ce on a sequence of steps than in the proposals of Wallas
rick. Wallas suggested that the pattern is seldom a

cut series of four steps and the sequence varies from

o step.3*

atrick, in her 1941 study, decided that parts proceeded
w to a general idea of the whole and the whole precedes
rts as details are brought out for verification.®®

e evidence offers slight support for the stages proposed

man, Dewey and Wallas with the qualifications that

Wallas, op. cit.

Catherine Patrick, "Whole and Part Relationship,"

of Psychology, 54 (1941), 128-131.
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th of time, sequence and repetitions probably vary with
viduals and problems.

The logical approach with its stages tends to exclude
emotional, human aspects of creativity. Rossman writes,

The important thing is an obstacle which prevents the
satisfaction of the need by a direct response. Every
need, every problem that cannot be readily solved causes
a distinct emotional tension, restlessness and discomfort
which is followed by active exertion and effort, physical
and mental. ... Unquestionably, in all creative effort
there is a decided emotional tone.®®

From a logical analyst's viewpoint, the problem and solu-
may entail a series of progressive steps. But the logical
Presents an imperfect picture of the thought, reasoning

emotional commitment of the learner. The logical approach

s to be complemented with regard to the thought processes
1ich the learner progresses through a problem. Some help
covided from a psychological approach to the study of

ivity. The behavioral, Gestalt and humanistic orienta-
 have had varying success in operationalizing theoretical
ions.

The Behaviorists' approach to the study has had the most
Ss in identifying training procedures and developing in-
entation. Mednick's Remote Associates Test (RAT) presents
words and requests the subject to supply a fourth, e.g.
tree, skin (bark). According to some formulations of
lative theory, the production of original ideas reinforces

ierefore increases the frequency of low dominance

' °Rossman, op: clt., p. 80.




ks.®’ In one research effort, 120 college freshmen

iven free association word lists and divided into three

of 40 subjects. One group received no training

1) ; the other two groups received practice in producing

nt responses, one group also receiving praise. The

was a significant difference in performance between the

erimental groups and the control group, but not between

erimental groups.®®

e behaviorist approach to date has emphasized frequency

a lesser degree, novelty of responses, but has given

tention to quality or practicality of ideas. Guilford

. to this problem (not necessarily his own position),

ve thinking is distinguished by the fact that there is

ng novel about it; novel that is, to the thinking indi-
The degree of creativity shown is directly propor-

to the degree of novelty."®®

e Gestalt psychologist has less difficulty demonstrat-

> validity for his tests of problem-solving. Test situ-

or problems are typically constructed to require insight

> successful performance.

arnoff A Mednick, "The Associative Basis of the Crea-
cess,. Psychological Review, 69 (1962), 220-232.

rving Maltzman, William Bogartz and Louis Breger,
dure for Increasing Word Association Originality and
sfer Effects," Journal of Experimental Psychology, 56
392-398.

. P. Guilford, "Intellectual Factors in Productive
+" Productive Thinking in Education, ed. Mary Jane
and Charles E. Bish (Washington: National Education
ion, 1968), p. 6.
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Persons whose problems are such that they can be solved
by logical analysis advance their work, as we have seen,
deliberately, progressively, with a minimum of trial-and-
error activity and with full awareness of the meaning of
each step taken. But the thinker who relies on insight,
having employed every known technical or dialectical de-
vice of the science or the art involved and being yet
fundamentally baffled, is forced in sheer desperation
and defense of emotional balance to relax his efforts
for a time. ... When it reappears as insight, or solu-
tion, it more fully represents the whole range of mental
experience, the entire intellectual and emotional back-
ground than the less related products of the logical
method. *

Here, insight is seen as a problem solving venture that
ludes a more intensive, complete solution than possible
the use of methods of logic alone.

Several studies have investigated relationships between
1ing in divergent thinking and performance on tasks requir-
insightful problem solutions. In one study, Richard C.
Richard M. Anderson trained 24 boys in the sixth grade to
unusual uses for objects. There were ten 30 minute

ions. The experimental (trained) subjects excelled on

3 requesting novel uses for objects, but not on a modified
er Box Problem.* While other problems may require dif-
t reasoning that may be found related to practice in giv-

nusual uses, the authors did conclude that the transfer

“’Eliot Dole Hutchinson, How To Think Creatively (New
Abingdon-Cokesbury Press, 1949), pp. 35-36.

*The Duncker Box Test presented the problem of attaching
candles to a door. The preferred solution required the
® a matchbox as a platform rather than as a conventional
ner.
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ictice will be difficult to demonstrate in areas of

\ation and training.*!

There is some reason to suspect that practice on di-

nt thinking tasks will not reliably transfer to tasks

ring convergent insight e.g., Duncker's Box Problem.

, from the viewpoint of measurement, a test of unusual
is scored for frequency, a nearly continuous variable,
the all-or-nothing quality of insight suggests a

ete variable. Second, practice is generally not given
prescription to increase insightful performance.

er would have the thinker vary appropriate elements

ingfully" in an effort to reformulate the problem."*?
r, whose own work to identify strategies in problem-
ng is well known, asks, "... what methods of exercise in
iven field are most likely to give the student a sense

nh3

telligent mastery over the material?... Bruner con-

s in partial answer,

Teaching specific topics or skills without making clear
their context in the broader fundamental structure of
the field of knowledge is, in many deep senses, uneco-
nomical. First, such teaching makes it exceedingly
lifficult for the student to generalize from what he has

‘Richard C. Anderson and Richard M. Anderson, "Transfer
.ginality Training,! Journal of Educational Psychology,
63), 300-304.

2Karl Duncker, "On Problem-Solving," trans. Lynne S.
Psychological Mimeographs, 58 (1945), 21, 47.

*Jerome S. Bruner, The Process of Education (Cambridge:
d University Press, 1963), p. 30.
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carned to what he will encounter later. Second, learn-
ng that has fallen short of a grasp of general princi-
les gives little intellectual excitement. Third,
1owledge acquired without sufficient structure to tie

t together is knowledge that is likely to be forgotten.
dividuals who have extensive familiarity with a subject
opear more often to leap intuitively into a decision or

> a solution of a problem, one which later proves to be
>propriate.**

>th Duncker and Bruner insist that insight or intuition
imized by the management of meaningful material or struc-
Training in making remote or low frequency responses
usually considered a part of the Gestalt approach to

d problem-solving capability. As Hilgard points out,
al issue is in describing how past experience is used

. the demands of a problem situation. According to
s-response theory, sufficient past experience should

ee the solution; according to insight theory, sufficient
perience will not guarantee the solution unless the

~is so arranged that the relevant experiences are appro-

y brought to bear.""“®

e two theoretical positions highlight a disparity in

used to assess creativity. Present tests of creativity
ly adaptations, advocated by the Associatists' S-R
. Future tests of insightful problem-solving may well

be composed of a series of appropriate steps or stages

bid., pp. 30-31; 62.

Ernest R. Hilgard, "Creativity and Problem-Solving,"
ty and Its Cultivation, ed. Harold H. Anderson
Harper and Bros., 1959), p. 163.
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\g to a reasonable incidence of solutions within a chosen
1tion.

Jumanistic psychologists, Maslow, May and Rogers, con-
creativity "a product of man's healthy tendency to

lize himself to his potential.""®

The inner conditions within the individual include:

1. Openness to experience

2. Internal locus of evaluation

3. Ability to play with elements and concepts

ivity is seen to be facilitated by an environment free of
nal evaluation, having empathetic understanding, uncondi-
1 acceptance of the worth of the individual and psycho-
al freedom with responsibility. Rogers' position is

ling to those disposed to give attention to teacher in-
ce in the classroom. However, Maslow points to the dif-
ties inherent in the constructs developed to date.

As I come to the end, I am quite aware that I have
een trying to break up widely accepted concepts of
reativity without being able to offer in exchange a
ice, clearly defined, clean-cut substitute concept.
elf-actualizing creativeness is hard to define because
it sometimes seems to be synonomous with health itself.
... It is as if self-actualizing creativity were almost

Synonomous with, or a sine qua non aspect of or a defin-
ing characteristic of essential humanness."

theless, openness to experience and awareness add a human
ty. Openness, says Rogers, is the "opposite of psycho-
11 defensiveness, when to protect the organization of the
e e

®Maslow, op. cit., p. 83.

’Ibid., p. 94.
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ertain experiences are prevented from coming into

"%®  One problem in edu-

ss except in distorted fashion.
is to obtain a balance between an environment that is
ning to a pupil because it allows more freedom than the
ual can tolerate and sufficient freedom to allow crea-
to occur. At least at the elementary grade levels,
lual tolerance for ambiguity and perplexity must be
due regard when devising a combination of structure
.ternatives and choice.
le psychometric approach, the last approach to be dis-
in this chapter, is dominated today by the work of
d, Wilson, Lewis, Terman and Christensen. In this
“h, the mind is considered to consist of mental abilities.
nental abilities are postulated mainly on a subjective-
| basis. Tests are then constructed and data analyzed
lally. The approach is appealing to those who seek some
.ve evidence that creativity can be translated to quanti~
at align in predictable ways.
1 1951, the above authors hypothesized the existence
't primary factors:
Sensitivity to problems: an ability of awareness and
recognition of the existence of problems.
Fluency of ideas: an ability to call up large numbers

of ideas per unit of time.

Rogers, op. cit., p. 75.
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Flexibility: two abilities
adaptive flexibility to changing rules, conditions
or problems .
spontaneous flexibility to shift to additional
categories of objects to obtain additional
alternatives -
Originality: an ability to make statistically infre-
quent responses -
Analysis: an ability to find component parts.
Synthesis: an ability to organize parts to wholes.
Redefinition: an ability to reorganize the functional
aspects of a problem to achieve insightful solution(s)
to a problem. It was anticipated that flexibility and
synthesis would cover the process.
Penetration: an ability to apply judgment in a way to

emphasize the quality of response~“9

iree statistical methods for measuring originality were

red:

Uncommonness of response
Remoteness of association

Cleverness

ults: These three scoring methods were factor analyzed

dings of 0.30 or greater were achieved, thus lending

J. P. Guilford, R. C. Wilson, P. R. Christensen and
ewis, "A Factor-Analytic Study of Creative Thinking,"

from the Psychological Laboratory, Stanford University,

1951.
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ort to a general factor of originality.®®
By 1954, four factors of interest to this study were

tified and reported.®! (Table 1)

TABLE 1

A SUMMARY OF RESULTS OF FACTOR ANALYSES

tional Fluency Factor Loading

Consequence Test (fluency score) +55

Brick Uses (fluency score) .54

inality

Consequences (remote) 42
31

Unusual Uses

Common Situations +31

taneous Flexibility
Brick Uses (flexibility score) .43
Unusual Uses (flexibility score) -39
Consequences (remote) 33
Common Solutions .33

itivity to Problems
Social Institutions .70
D9

Apparatus

—

While the factors: fluency, spontaneous flexibility,

inality and problem sensitivity were identified with load-

of 0.30 or larger, the factors of penetration, analysis

°°R. C. Wilson, J. P. Guilford and P. R. Christensen,
Measurement of Individual Differences in Originality,"
sychological Bulletin, 50 (1953), 362-370.

LT Wilson, J. P. Guilford, P. R. Christensen and
Lewis, "A Factor Analytic Study of Creative Thinking
ties," Psychometrika, 19 (1954), 297-311.
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synthesis were not obtained in this set of data. And to
1, tests derived from Guilford's battery of instruments,
uding those obtained from McNemar and others, are still
1lly scored for fluency, flexibility and originality.

A decade after the initial work to identify factors of
tivity, a theoretical model was proposed as a "structure
ntellect," Five "thinking operations" process four types
ental "content" to form six levels of "products."
idered in a three dimensional matrix, 120 different mental
ities or factors are possible. Guilford has stated that
oximately 50 of these have been identified.®? One way to
ribe the Products is in terms of the Operations used in
mental process. Guilford considers these terms in the
owing way:

ations that process existing information:

Cognition - Recognition or discovery
Memory - Retention of information

ations that generate additional information from existing
ledge:

Convergent Production - Thinking process that leads to a
single, right or best answer,

Divergent Production - Thinking process that leads to
alternative or better or unconven-
tional answers.

tion that leads to a decision or choice or selection
alternatives:

Evaluation-Judgment

S2Robert Wilson, "The Structure of the Intellect," News of
Project on the Academically Talented, 2 (February, 1961).
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sallagher suggests that the "Structure of the Intellect"
ular because it encompasses a wide breadth of cognitive
ors in one system rather than looking at mental abili-

® There is one additional reason the

ndividually.s
has received considerable attention: the Operations
defined in terms of products produced (if communicated)
given conditions. Thus, Divergent Thinking (operation)
defined as the production of two or more solutions to
n problem situation. The Aschner-Gallagher system of
fication of verbal questions, discussed later in this
r, is the result of operationally defined Operations.®“
allagher also presents the consideration of changing
ations for different stages in productive thinking.
erations of thinking proposed by Wilson and Guilford,
with considerations of personality have been juxtaposed
stages of thought as presented by Wallas (Table 2).
allagher suggests that a training program, designed to
ate creative problem-solving, should, at the very least,
bjects become aware of the various cognitive demands at
age.
eativity need not be limited to the four stages identi-
Wallas and used by Gallagher. Creativity may be

e o

James J. Gallagher, "Productive Thinking," Review of
evelopment Research, 1 (1964), 358-360

Mary Jane Aschner and James J. Gallagher, A System for
ing Thought Processes in the Context of Classroom Ver-
eraction, Institute for Research on Exceptional Children

University of Illinois, 1962) (Mimeographed) .
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TABLE 2
SCTATIONS FOR DIFFERENT STAGES OF THE CREATIVE PROCESS*

of Predominant Personality Factor
ve Thinking or Attitude
s Expected Form Operation Required
Neat Studiousness
ation Well organized Cognitive Sustained Attention
Well stated Memory
Sloppy Intellectual freedom
tion Often confused Divergent Risk Taking
Incoherent Thinking Tolerance of Failure
nation and Ambiguity
Neat Convergent Intellectual
cation Well organized Thinking Discipline
Clearly stated Evaluative Following Logical
Thinking Sequence

J. Gallagher, "Productive Thinking," Review of Child

opment Research, 1 (1964), p. 360.

as both process and product. In tabular form, the
teristics and approached to creativity are used to
t an expanded conceptualization of creativity (Table 3).
allagher's column, "Personality Factor or Attitude,"
be added for additional explication of behavioral and
activities. However, the concept of creativity pre-
here suggests that originality results not only from
nt thinking of alternatives, but from insight and the
uality of the person interacting with the environment.

vity to problems, awareness and openness are included

of the creative process.




(re

Drp
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TABLE 3

A PROCESS-PRODUCT PATTERN OF CREATIVITY

tive Characteristics Approach
Active transaction Openness
Awareness
ess
Identification Individuality
Self initiation
Originality Insight
Alternatives
uct
Solutions Analysis
Evaluation

A concept of creativity in tabular form presents an
nization and structure that should be tempered by the

ings of Patrick, the opinions of Wallas and the observa-

s of Bruner. Logical stages are considered more as con-
ent demarcations than representations of actual practice.
um, creativity results from the iterative and heuristic
of an individual (or group) to produce alternative solu-

S, unique and acceptable among peers.

Part 1T

Teaching and Related Research

In Part II of this chapter, teaching practices and re-
research are reviewed to describe an environment

cive to creativity. A review of related research is




i
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d into three sections titled:

. Learning objectives

. Interaction Analysis System

. Research findings

e first section summarizes "learning objectives" recom-
by four authors. The learning objectives serve as a
between the general description of creativity of Part I

eview of reports of research findings.

rning Objectives

f the many recommendations found in the literature, few

>en tested by other than the originator. Guilford states
that, "... we do not know how we can best teach for

ity."®° Four authors have directed their attention to

‘elopment of curricular materials, test measures, and

ies to encourage and assess creative expression.

ry of the major recommendations offered by Arnold,

e, Ferebee, Denny, Rusch and Ives appear in Table 4.

has directed his remarks to the person, usually an

who would increase his own creativity. The latter three
generally provide recommendations to an audience in
cation field: Torrance in elementary education; Ferebee

ish; Denny, Rusch and Ives in Art. Generally, the

dations specify intended outcomes of curricular

. P. Guilford, "Creativity Its Measurement and Develop-
ource Book for Creative Thinking, ed. Sidney J. Parnes
old Harding (New York: Scribner's, 19620, p. 164.
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iences but the methods or curricular experiences them-
are rarely specified.

Nevertheless, the agreement among the four authors lends

rt for the four characteristics of creativity proposed in

I. Most recommendations are directed toward the encour-

nt and acceptance of originality, but problem-solving

ities, awareness and the feelings of the originator also

the attention of these authors.

—eraction Analysis

summaries of research of relationships between pupil
7ement and teacher classroom behavior and proficiency

| an early state of development. Domas and Tiedeman

- that prior to 1950, ratings were used in the over-

ng majority of studies in lieu of observation of class-
>ehavior, ¢

3arr in his pioneering studies mounted a most comprehen-
study with a sample of 99 teachers in grades two through
in five Wisconsin cities. In all, nineteen inventories,

‘ement measures and ratings were used. Yet, correlations

ecedent variables were to Barr, "exceedingly low,"

g from zero to 0.35.°7

®S. J. Domas and D. V. Tiedeman, "Teacher Competence:
otated Bibliography," Journal of Experimental Education,
50), 101-218.

'A. S. Barr, "The Measurement and Prediction of Teaching
ency: A Summary of Investigations," Journal of Experi-
Education, 16 (June, 1948), 203-283.




H. H. Anderson, Helen and Joseph Brewer, and Mary F.
d observed pre-school children and their contacts with

r children. The terms, "Dominative" and "Integrative"
tacts were defined in terms of observable acts. Dominative
tacts tend to reduce alternatives and increase resistence.
egrative contacts tend to increase flexibility and the
oer of alternatives with a decrease in resentment and
ority. Anderson extended these early studies to the class-
n and found that the contacts between teacher and pupil
1 to establish a class-wide tendency toward "integrative"
'dominative" acts. Pupils of teachers that exhibited inte-
ive contact behaviors were observed to show more spontan-
7, initiative, voluntary social contributions and fewer
s of aggression.®®

Independently, Lewin, Lippett and White conducted their
ssical experiments. Under laboratory conditions, three
lership patterns were identified. Although terminology

‘ers, the integrative-dominative contacts have a close

vioral correspondence with the democratic-authoritarian
ership patterns.
Withall introduced a seven category system of teacher

ements to classify classrooms along a teacher-centered to

*®Harold H. Anderson, J. E. Brewer and Mary F. Reed,
dies of Teachers' Classroom Personalities," Applied
hological Monograph, 11 (1946), 101-156.




ner-centered continuum. Withall described the student
tions to an extremely learner-centered classroom remines-
of the Lewin, Lippett and White description of group
vior with laissez-faire leadership.°®®

The picture of the learning situation and pupil-
teacher relationship obtained from these evaluation
sheets filled out by the pupils is, on the whole, one of
an impartial and cooperative individual who helped the
learners to get some new ideas, but who, despite the
pleasant, interpersonal relationships she created with
them, did not from their frame of reference, help them
sufficiently in identifying new problem areas and did
not help them visualize the actual possibilities arising
from such problems. This teacher, it would appear, did
not adequately structure the situation for the learners
so that they could identify and work upon problems that
were challenging to them and pertinent to their interests.
The constant reiteration by members of the class in their
evaluation scales that they wasted their time and were
bored, may be due to the fact that lack of structuring
by the teacher frustrated many of them. The teacher seems
to have related herself adequately as an individual to the
majority of the pupils, but this satisfactory, social
relationship failed to meet the needs and expectancies of
the learners in so far as problem-solving and learning
activities were concerned.®’

Smith raised the question of overlapping concepts. For
ble, the autocratic leaders, identified in the Lewin,

tt, White study used praise most frequently of the three

rship types. Yet, praise is included in the "integrative"

ner-centered" and "indirect" classifications of teacher

ior.

S°Rurt Lewin, Ronald Lippitt and Ralph K. White, "Patterns
gressive Behavior in Experimentally Created Social Cli-
;" The Journal of Social Psychology, 10 (1939), 271-299.

®%J. Withall, "The Development of a Technique for the
rement of Social-Emotional Climate in Classrooms," (Unpub-
d doctoral dissertation, University of Chicago, 1948), pp.
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These findings suggest that extreme positions on Withall's
inuum are not always optimal for gain in pupil achievement.
' recognized the complexity of the research problem as he
e, "It is probably erroneous to assume that specific acts
good or bad divorced from purposes, principles, person and
ation; this generalization may or may not apply to broad
erns of behavior."®!

A second observation, sometimes lost in the terminology
focus on the social-emotional dimensions of interaction,
hat the Anderson and Withall systems of observation include
ific categories of problem-solving activity. Flanders
bsed a testible theory relating patterns of teacher-pupil
raction with problem-solving. Flanders modified the
rson and Withall systems, adding one category of pupil

(later two categories) and one omnibus category. Indirect
lence was defined by categories one through four as verbal
sior that expands pupil alternatives. Direct influence
lefined by categories six and seven as verbal behaviors

restrict pupil alternatives (see Table 5).

An increase in pupil-initiated acts oriented to the de-
of a problem and a decrease in compliance to the demands
rections of the teacher, would result in an increase in
ing. To test this, three hypotheses were given:

1. Indirect teacher influence increases learning when

®lBarr, op. cit., p. 205.
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TABLE 5
CATEGORIES FOR INTERACTION ANALYSIS**

INDIRECT
INFLUENCE

ACCEPTS FEELING: accepts and clarifies the feeling tone
of the students in a nonthreatening manner. Feelings
may be positive or negative. Predicting or recalling
feelings are included.

PRAISES OR ENCOURAGES: praises or encourages student ac-
tion or behavior. Jokes that release tension, not at
the expense of another individual, nodding head or say-
ing, "um hm?" or "go on" are included.

ACCEPTS OR USES IDEAS OF STUDENT: clarifying, building,
or developing ideas suggested by a student. As a teacher
brings more of his own ideas into play, shift to cate-
gory five.

ASKS QUESTIONS: asking a question about content or pro-
cedure with the intent that a student answer.

INFLUENCE

LECTURING: giving facts or opinions about content or
procedure; expressing his own ideas, asking rhetorical
questions.

GIVING DIRECTIONS: directions, commands, or orders to
which a student is expected to comply.

CRITICIZING OR JUSTIFYING AUTHORITY: statements intended
to change student behavior from nonacceptable to accept-
able pattern; bawling someone out; stating why the teach-
er is doing what he is doing; extreme self-reference.

TALK

STUDENT TALK--RESPONSE: a student makes a predictable
response to teacher. Teacher initiates the contact or
solicite student statement and sets limits to what the
student says.

STUDENT TALK--INITIATION: talk by students which they
initiate. Unpredictable statements in response to teach-
er. Shift from 8 to 9 as student introduces own ideas.

10.*

SILENCE OR CONFUSION: pauses, short periods of silence
and periods of confusion in which communication cannot
be understood by the observer.

re is NO scale implied by these numbers.

A. Flanders, Teacher Influence, Pupil Attitudes, and Achievement,
berative Research Monograph No. 12 (Washington, D.C.: U. S. Govern-
- Printing Office), Office of Education, Dept. of Health, Education
Welfare, p. 20.




a student's perception of the goal is confused and
ambiguous.

2. Direct teacher influence increases learning when a
student's perception of the goal is clear and accept-
able.

Direct teacher influence decreases learning when a

w

student's perception of the goal is ambiguous.®?

Flanders found that students of teachers who used an

e average ratio of indirect to direct behavior learn more
ested by instruments developed during this study.

d, teachers with an above average proportion of indirect
uence were found to exhibit more variability in their use
oth direct and indirect behaviors. Analyses did reveal a
ht trend to shift from an initial indirect influence to
re direct influence pattern during a two week unit. This
ot pronounced with social studies teachers. Flanders
luded, "Perhaps the conclusion that needs to be emphasized
nost in this summary is that the students who achieved the
and had significantly higher scores on our revised class-
attitude instrument were in classes which were exposed to
ble patterns of teacher influence. This flexible pattern

ided periods of predominantly indirect influence."®?

®2Ned A. Flanders, Teacher Influence: Pupil Attitudes and
vement Cooperative Research Project No. 397. (Minneapolis:
Adi oo

- of Minnesota, 1960).

S TIhidy - P 17




The data are recorded and preserved in sequence by three
second time intervals. Thus data provide a record of fre-
quency of category behaviors and the verbal behaviors that
brecede and immediately follow each time unit. To capitalize
n this quality, Flanders may display data within a 10 x 10
atrix. Interpretations of regions in the matrix have evolved
uring the past decade. Table 6 is a matrix with a rather
laborate display of areas of interest and use in research.

Cells in a matrix designate the intersection of a cate-

ory of behavior at Tl with the category of behavior at T2 ob-
erved three seconds later. The first number of each pair
ndicates the row; the second number indicates the column.

he second number will be reentered in the next data pair, but
s the row designator. Thus, it is possible to trace the
flow" of interaction among classroom members because each

ell represents the intersect of the verbal interaction found
n a previous column and subsequent interaction to be found in
succeeding row. The cell, 10 x 10 would contain the fre-
uency pupils and teacher were observed to be silent or the
erbalization was non-interpretable for periods exceeding 3
econds. Areas Gl and G2 are also of interest for the cells
ndicate the frequency of indirect and direct influence of the

eacher in response to pupil talk. A high frequency in area G2
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nuld be interpreted as indicative of a discipline problem,
high incidence of incorrect responses by pupils or the
:currence of divergent ideas that obtain negative teacher
:sponses. Additional analysis of the data in the matrix can
‘ten resolve competing alternative interpretations. It

wuld be pointed out however, that the interpretation follows
alysis of data; the data collected by the classroom observer
‘eserves frequency and time-sequence information for later
:alysis. Medley and Mitzel conclude,

Flanders' scheme is extremely ingenious. Every one
of the 100 cells in the matrix of Fig. 1 represents a
different item of behavior with its own intrinsic inter-
est. Yet the observer needs to learn and use only 10
categories. The idea of categorizing the dominant
pattern of a three-second period rather than each state-
ment or other unit of behavior is also ingenious. If,
as Flanders says, the observer develops a natural
"rhythm" in recording after some training the task must
become at least as easy as that of using Withall's cate-
gories after the manner of Mitzel and Rabinowitz.

The dimension of classroom behavior which we have
called classroom climate has been measured more success-
fully than any other. There are differences in the terms
applied to the dimension as it has been operationally
defined in various studies--Dominative-integrative,
teacher-centered versus learner-centered, hostile-suppor-
tive, direct-indirect influence. Yet there is little
question that all are referring to highly similar, even
identical, dimensions of behavior, reliably measurable,
and important in educational theory.®®

®“Donald M. Medley and Harold E. Mitzel, "Measuring Class-
om Behavior by Systematic Observation," Handbook of Research
X Teachini, ed. N. L. Gage (Chicago: Rand McNally, 1963), p.
4,
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C. Review of Research

Few studies exist that include research on teacher-pupil
interactions and creative performance. The studies that do
exist are usually small exploratory or feasibility studies
with teacher populations too small to warrant statistical
tests of significance. Most of the studies, nonetheless, did
include statistical analyses, usually with ambiguous results.
Thus, a conservative review is reported more often as trends
than as results. However, collectively they offer information
and suggestions relevant to the purpose of this research.

There is not as yet a common terminology or construct of
creativity or of teacher behavior that would facilitate a tidy,
logical review. In this section, attention is given to those
studies applicable to categories of Flanders' System of Inter-
action Analysis.

Crutchfield®® has developed programmed instruction
materials designed to encourage pupils and provide practice
in both convergent and divergent problem-solving activities.
This study is unique not only in its use of programmed instruc-
tion materials, but also for the broad spectrum of objectives
which include both cognitive process skills and affective
attitudes of pupils regarding their own creativity. Crutchfield
reported evidence of increased performance by pupils on the
Minnesota Test of Creativity and on other measures developed

Ean ot L DN e, P

65
Crutchfield, op. cit., pp. 196-205.




48

by project staff. There was a trend toward a positive shift
on measures of self-confidence and self-evaluation, but the
author indicated further development of materials was planned.
In addition to curricular materials, a supportive teacher,
one who can give opinion in a non-threatening manner, may be
needed to effect a greater shift in positive affect. Mearns
considered the influence of the teacher and the desire of
children for his opinion. He gave detailed and tender atten-

tion to the concerns and anxieties of children engaged in

creative endeavors. He observed that children eventually
sought the teacher's opinion and reactions about their work.
He wrote, "They would not know it was good until someone had
told them."®® Mearns realized that his opinion, in his posi-
tion as teacher, contained an element of evaluation. Rather
than shirk evaluation, he stressed the need for the teacher
to be sensitive to the child's close identity with his work.

Guilford noted a close tie between a feeling of satis-

faction and evaluation.

Too much evaluation applied too early is, of course,
detrimental but there is one special role of evaluation
that must be pointed out. The act of evaluation leaves
us satisfied with our results or it leaves us dissatis-
fied. If we are too easily satisfied, we miss opportuni-
ties for making corrections and improvements and the
general opportunity to grow.®%7?

S e o s
SYHughes Mearns, Creative Power (New York: Dover Publi-

cations, 1958), p. 20.

67J. P. Guilford, Creative Intelligence in Education
(¥05 Angeles: Los Angeles County Superintendent of Schools,
Division of Research and Guidance, 1958), p. 6.
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Evaluation that is constructive and related to the prob-
lems and alternatives of a problem-solving effort has been
advocated by Torrance. Yet, he concluded after a series of
field studies that teachers did not use evaluation as a
learning opportunity. He concluded in part:

Criticism and praise are among the favorite weapons
and defenses of the respondents. Appeals to the child's
own creative resources, the use of self-ev%luative
approaches, and the like are rarely used.

Torrance has argued that praise and blame are often used
by teachers as a form of evaluation that allows little oppor-
tunity for self-evaluation on the part of the pupil. Instead,
evaluative statements by teachers were found over-simplified,
generalized praise or criticism especially in so far as con-
tent was concerned. This description of the classroom use of
evaluation is in sharp contrast to an environment advocated by
H. H. Anderson. He described an open environment in which
there is integrity of differences, along with an openness
devoid of threat and manipulative control.®®

The results of a study by Sears involving ten teachers
and 195 pupils lend some support to the opinions expressed by
Guilford, and Anderson and the observations of Torrance.

She found that, “"Children who get high scores on measures of

" S8E. Paul Torrance, Role of Evaluation in Creative Think-
ing, Cooperative Research Project #725 (Minneapolis: Univer-—
Sity of Minnesota Press, 1964), p. 398.

®°Harold H. Anderson, On the Meaning of Creativity, pre-
?;Egd for a workshop on Creativity in Childhood and Adolescence,




50

creativity tend to have teachers who reward by a technique of
personal interest and praise for personal attributes and who
avoid rewarding by evaluation."’’ (Sears used the term
"evaluation" to include criticism.) Interestingly, the

trained observer, using Flanders System, probably would not
record evaluative statements as criticism. The observer

might well record such events in the category of giving opinion.
As Mearns observed, teacher opinion is a part of evaluation

and the source of satisfaction for the child, closely identi-
fied with his work. But evaluation that does not include the
student and his ideas is not likely to be the learning experi-
ence or bring the satisfaction alluded to by Guilford.

The term used by Anderson, "open environment" is some-~
times interpreted to mean, "permissive environment." As an
outgrowth of the Sears study, Spaulding initiated a study
involving twenty-one teachers in grades four and six. He
found, "Only business-like lecture method with insistence upon
attention-to-task and conformity to rules of procedure was
found to have an educationally desirable relationship with all

o 1 :
eight target variables."7 There was also some evidence from

70Pauline Snedden Sears, The Effect of Classroom Condi-
tions on the Strength of Achievement Motive and Work Output on
Elementary School Children. Cooperative Research Project No.
873 (Stanford, California: Stanford University, 1963), p.

"!Robert L. Spaulding, Achievement, Creativity and Self-
Concept Correlates of Teacher-Pupil Transactions in Elementary
Schools. U. S. Office of Education, Project ¥1352 (Urbana,
Illinois: University of Illinois, 1963.
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one teacher that a creative and disorderly pattern of planning
and execution had a negative effect on pupil performance on
measures of originality and flexibility. While Spaulding did
not find many positive correlates with measures of creativity,
the research lends evidence that a permissive environment, in
the sense described earlier by Mitzel, is not conducive to
optimal creativity for most children. Far from being unin-
volved or non-directional, the teacher is a principal in
providing an environment responsive to the interests and feel-
ings of pupils and structured to the learning task. Yet, on
the basis of a pilot study designed to help teachers treat
pupils as "thinkers", Hutchinson observed:

1. Teachers did not listen to pupils attentively as
evidenced in the way they summarized pupil ideas.
Teachers did not allocate time for the divergent
ideas of pupils.

3. In classrooms where teachers continually derived

generalizations, pupils waited for the teacher's
generalizations rather than produce their own.

2

Hutchinson elaborated on his observations to suggest that
teachers in his study modified pupil ideas to conform with the
teacher's preconceived idea.’’

Three of five principles proposed by Torrance to guide
the planning of creative experiences relate directly to the
use of pupil ideas. The teacher is asked to be respectful of

(1) unusual questions (2) imaginative ideas and (3) to show

72Hutchinson, op. cit., p. 36.
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that their ideas have value.’’ And there is some evidence
that teachers who follow these principles do facilitate
creativity of pupils. Enochs recorded classroom sessions of
two teachers with an audio-video recorder and held conferences
with each teacher at the close of the school day. Teachers
were encouraged to use more indirect influence, allow more
pupil talk, listen and accept what was said. The results
indicated a tendency for experimental teachers to allow more
pupil talk and to accept mqre of their ideas. Direct influ-
ence behavior tended to decrease in frequency. Although the
total use of indirect behavior did not substantially change in
frequency, closer scrutiny suggests a change in the quality of
teacher-pupil interactions. The use of pupil ideas increased
from 3% to 7% of total classroom interactions. In addition,
student talk increased 50% to nearly one-half of total class-
room interactions. Pupils in the experimental classrooms were
compared favorably by the author to control classrooms on
measures of creativity.7“

Soar used Flanders System in a study of 57 classrooms,
grades three through six. After rotation of variables, he

found one factor of teacher influence related to measures of

"°E. Paul Torrance, "Creative Thinking Through School
Experiences," Explorations in Creativity, ed. Ross L. Mooney
and Taher A. Razik (New York: Harper and Row, 1967), p. 192.

"*Paul David Enochs, "An Experimental Study of a Method
for Developing Creative Thinking in Fifth Grade Children,"
{gnpublished doctoral dissertation, University of Missouri,

64) .
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gain on the Minnesota Test of Creativity. This factor was
termed "indirect" by Soar. But the factor was comprised
principally of data indicating the frequency of teacher use
of pupil ideas. He concluded that an, "indirect classroom,
one in which pupil ideas are accepted, support growth in
creativity and also produce a decline in the need pupils felt
to describe themselves as conforming to adult norms."’?®

While Soar found the frequency of teacher use of pupil
ideas related to measures of creativity, frequency of asking
questions may not be as important as asking the right types
of questions. Rubin stated, "The crux of the method hinges
on the selection of questions for self-directed inquiry which
demand a respectable degree of preliminary information and
which require the student to employ a number of diverse intel-

76
o Unless teachers

lectual skills in reaching his conclusion.
will ask questions that request or require divergent thinking
operations on the part of pupils, there is not likely to be
pupil-initiated expression of their ideas. Yet, Carner found
teachers most reluctant to use "creative" questions as compared
to the use of "concrete" and "abstract" questions.77

_—

75Robert S. Soar, An Integrative Approach to Classroom
Learning (Philadelphia:  Temple University Press, 1966), p. 184,

"®Louis J. Rubin, "Creativity and the Curriculum,"
Creativity Its Curriculum Implications, ed. John Curtis Gowan,
George D. Demos and E. Paul Torrance (New York: Wiley, 1967),
P. 204.

y AR ST, Carner, "Levels of Questioning," Studying Teach-
ing, ed. James Rath, John R. Pancella and James S. Van Ness
(Englewood Cliffs: Prentice-Hall, 1967), pp. 182-186.




54

Aschner and Gallagher developed an observation schedule
based on the cognitive operations by Guilford (see page 32).
The five major categories were: Routine, Memory, Convergent
thinking, Divergent thinking and evaluation.’® Gallagher
observed that a slight shift in question type on the part of
the teacher resulted in a relatively large increase in pupil
participation.’®

Aschner and Wise found that four teachers identified as
"indirect" used more divergent questions than a group termed
"direct". In addition, pupils in the former group initiated
a significantly greater number of their own divergent ques-
tions and statements. This finding was found appealing,
logically and operationally, for it suggests a way for a
teacher to encourage pupils to express their ideas and solu-
tions to problems.so

This review of research found few studies of teacher-pupil
interaction effects with creativity. However, there was evi-
dence of a tentative nature to suggest that divergent thinking

_—

78Mary Jane Aschner, James J. Gallagher, Joyce Perry and
Sibel Afsar, A System for Classifying Thought Processes in the
Context of Classroom Verbal Interaction (Urbana: Institute
for Research on Exceptional Children, University of Illinois,
1962) (mimeographed) .

75Mary Jane Aschner and James J. Gallagher, "A Preliminary
Report on Analyses of Classroom Interaction," Merrill-Palmer
Quarterly of Behavior and Development, 9 (1963), 193-194.

®°Mary Jane Aschner and A. E. Wise, Supplemental Materials
for Factors Related to Intellectual Initiative in the Classroom:
Teacher Influence, Sex Differences (Mimeographed). 1964.
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questions could be used to encourage pupil expression of
their ideas. Listening, acceptance and perhaps elaboration
of the ideas of pupils were in part found related to creative
performance. The evidence and opinion regarding the use of
praise was found ambivalent, but the slim evidence pointed to
a cautious approach to test its importance to creativity in
this study.

This review included a survey of literature regarding the
nature and characteristics of creative behavior. A process-
product construct was adopted. Surprisingly, this was the
first study to include a review of creativity prior to the
conduct of tests of variables of teacher-pupil interaction.
Sensitivity to problems, openness and awareness, and problem-
solving activity were considered along with originality as
facets of creativity as process and product.

In the next chapter, the criterion measures of creativity
as a product are introduced. The teacher-pupil variables are
identified by analysis within a 10 x 10 matrix, using Flanders

guidelines.







CHAPTER IIT

THEORY AND RESEARCH DESIGN

Knowledge is not a copy of reality. To know
an object, to know an event, is not simply to look
at it and make a mental copy, or image of it. To
know an object is to act on it. To knmow 18 to mod-
ify, to transform the object, and to understand the
process of this transformation, and as a consequence
to understand the way the object is constructed.
An operation is thus the essence of knowledge; it
is an interiorized action which modifies the object
of knowledge.'

This chapter was divided into five parts. Part I in-
cluded a resume of the pertinent ideas and findings of the
previous chapter. In Part II, a construct of creativity was
presented that suggested possible relationships between
measures of creative performance (product measures), academic
achievement, and classroom interaction (process measures) .

In part III, the creative performance measures of divergent
thought and problem solving are described. Since the problem
solving measure was developed for use in this study, a brief
description of its development was also included in the third
part. Part IV contained the rationale and preliminary

e NN T S N

!Jean Piaget, "Notes on Learning," Saturday Review
(May 20, 1967), p. 81.
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definitions of classroom interaction variables. Finally, the

population and statistical treatment are outlined in part V.

Part I

Review of Ideas and Reported Findings

In the previous chapter, creativity was considered as
both product and process. The product was characterized by
its uniqueness and its resolution of some worthwhile problem.
The process was described by some as a series of steps, egq.,
Wallas' four stages: preparation, incubation, illumination
and verification.? But the process was also qualified to
depict an active transaction and sometimes described to have
quality of openness, self-direction and responsiveness.

Several studies of the possible effect of the classroom
teacher on pupil performance on measures of creativity were
reported. Torrance cautioned against the indiscriminate use
of evaluation in the form of routine praise’ while Mearns

forty years earlier described the need and the care to be

exercised in teacher evaluation of pupils' creative endeavors.

_—

2Graham Wallas, The Art of Thought (London: Jonathan
Cape, 1926).

: ’E. Paul Torrance, Role of Evaluation in Creative Think-
ing, Cooperative Research Project #725 (Minneapolis:
University of Minnesota Press, 1964).

“Hughes Mearns, Creative Power (New York: Dover Publi~-
cations, 1958).
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Skill in listening, clarifying and elaborating on pupil ideas
was suggested by the findings of Soar and Hutchinson in their
studies of teacher influence.® The findings of Aschner and
Wise demonstrated a positive relationship between the teacher's
use of "open" or "closed" questions, the frequency of divergent
pupil talk and pupil initiated talk.® Finally, the conclusion
of Flanders in his earlier study bears repetition. The flex-
ible teacher, the one who modified his influence, direct or
indirect, with pupil clarity of goals and procedures tended to
increase pupil performance on measures of problem solving.

It seemed that the freedom and the control that Johnson saw as
part of the creative search could be encouraged and supported
by patterns of classroom interaction that varied with the
cognitive task. It is the purpose of this chapter to describe
the theoretical construct, design and procedures used to test

this idea.

Part IE

A Theoretical Construct of Creativity

Creativity was defined for the purpose of this study as

the problem solving performance of the pupil by which

e R S S

SRobert S. Soar, An Integrative Approach to Classroom
Learning (Philadelphia: Temple University Press, 1966); Eliot
Dole Hutchinson, How To Think Creatively (New York: Abingdon-
Cokesbury Press, 1949).

6Mary Jane Aschner and A. E. Wise, Supplementary Materials
for Factors Related to Intellectual Initiative in the Class-—
room: Teacher Influence, Sex Differences (Mimeographed).
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solutions, unique among peers, are produced that meet the
conditions of a task or goal. Explicit in this definition is
the performance of the pupil as evidenced by a solution that
is both unique and meets some requirement of the problem.

Three implications were drawn from a consideration of
creativity to include problem solving activities. First,
creativity was not viewed as a single act or moment, but a set
of activities. Within the set, activities might differ both
in immediate purpose and in behavior. Second, creativity would
require, dependent in part on the problem, several intellectual
or cognitive performance skills of the student. And third,
different cognitive performance skills would require different
patterns of interaction between teacher and learner.

For this study a construct* was developed to illustrate
the organization and associations of ideas and measures of
creativity. It is not an idealized model of creativity or of
instruction. Rather, the construct was used in the joint
consideration of problem solving activities, classroom verbal
interaction, and measures of classroom interaction and pupil
performance. Thus, the construct is descriptive of theoretical
and behavioral concepts used in the study of relationships found
between several measures of creativity and selected measures

of classroom interaction. Two purposes are served: (1) To

b et A B C0SE o o

*Constructs are deliberate creations chosen to organize
experience into general law-like statements. See Lee J. Cron-
bach, "Test validation," Educational Measurement, 2nd Ed.
Robert L. Thorndike, ed., (Washington: The American Council on
Education, 1971), pp. 462-467.
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present theoretical relationships between several measures of
creativity, and (2) To present theoretical relationships
between selected measures of classroom interaction and measures
of creativity. Before detailing these relationships, the

entire construct is presented for the reader.

Stages

To study creative performance and associated problem
solving activities, a preliminary division was made following
the lead of Wallas and Gallagher. Division of problem solving
activities by stages is artificial in terms of sequence and
continuity. Undoubtedly, the sensibility, organization and
sequence of activities is peculiar to each individual and
problem. Nevertheless, the four stages appeared basic to
most if not all problem solving performance.

Added to the four stages of creative performance offered
by Wallas, was a stage termed, problem formulation. The
introduction of a Fifth Stage or division of creative problem
solving was first suggested by the writings of Rossman and
Dewey.’ Wallas apparently assumed the problem to be defined.
However, Rossman included a step he called, "detection of a

need", as part of problem solving. Dewey recognized that a

7Joseph Rossman, The Psychology of the Inventor (Wash-
ington, D.C.: Inventors Publishing Co., 1931; John Dewey,
How We Think: A Restatement of the Relation of Reflective
Thinking to the Educative Process (Boston: D. C. Heath and
Co., 1933).
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period of doubt and search might precede deliberation of
possible solutions. 1In addition, Dewey seemed to make allow-
ance for intuition as a possible source of solution prior to
formalized intellectualization of the problem.

Apart from the logical analysts, H. H. Anderson coun-
selled attention be given a stage of problem formulation
from pedagogical considerations. For it is often here in
the early stages of problem solving that the interplay of
teacher and pupil not only determine the existence of a
problem but also who, teacher or pupil, shall have the oppor-
tunity of a creative solution. Without this stage, a goal
may be so poorly defined as to result in an aimless pursuit,
excessive anxiety and increased dependence upon the direction
of others. Alternatively, goals or procedures may be
described with such precision as to preclude variation in

individual goal or procedures.

Cognitive Operations

Cognitive Operations after Guilford are included in the
construct to indicate the predominate transformation of data
and information to some idea production. Memory as a cogni-
tive operation connotes minimal transformation of data.
Evaluation as used here would result in an assessment of a
judgment, choice or value to something. Convergent and di-
vergent idea production refer respectively to transformations

of information to anticipated answers or to alternative
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answers. Answers and solutions to questions or problems in
convergent productions can be reached by reasoning from the
information presented in the problem. In divergent idea
production, an individual is free to take a new perspective
and to add his own ideas, associations and problem limita-
tions. While creativity has sometimes been equated with
divergency, it may be noted that each type of cognitive opera-
tion is represented in the construct used here. Each cogni-
tive operation results in the production of an idea that can
be assessed with evaluative instruments. Thus, each stage
with its predominate cognitive operation can be considered

and assessed separately or as a part of a total set of problem

solving activities.

Classroom Attitudes and Behavior

The third column of the construct consisted of a list
of suggested behaviors and attitudes associated with the stages
of problem solving activities. While not essential to this
study, this column does afford a transition between measures
of creative performance and the covert mental operations that
are assumed the basis of idea production. The list is not
intended to be exhaustive, but is intended to suggest behaviors
and attitudes believed supportive to cognitive idea production.
The list also serves as a basis for an informal check of con-
sistency between supportive behaviors and attitudes of pupils
on the one hand and suggested classroom patterns of classroom

interaction introduced in column five of the construct.
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Performance Measures of Creativity

As indicated by column four, most tests of creativity
may be categorized as measures of divergent idea production.
In this study, however, assessment of a broader range of
creative problem solving abilities was desired. Tate found
that ideational tests, Seeing Problems (candle, pencil),
Consequences (blindness, anarchy), Reasons (cities, trees)
and Uses (brick, newspaper) did distinguish significant dif-
ferences in scores obtained from a sample of seventh and
eighth grade children identified as good and poor problem
solvers. Perhaps jﬁst as revealing was the finding that
fluency of responses did not distinguish between the two
groups of problem solvers with one exception: Fluency scores
with the ideational test, Consequences, favored poor problem
solvers! But the scores obtained from the same test based
on a criterion of quality did distinguish, as did the other
ideational tests, two groups of problem solvers. Tate con-
cluded that "poor problem solvers differ significantly in
quality of response as elicited by our ideational-fluency
tests."?®

It also appeared desirable to present a task stimulus
with a minimum set of restrictions or requirements to be met

in formulating an answer. In particular, problem formulation

i ®Merle W. Tate, Barbara Stanier and Berj Harootunian,
Differences Between Good and Poor Problem-Solvers, Project
#368 (Philadelphia: University of Pennsylvania, 1959).
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in this study was a stage during which discrepancies were
recognized, gaps in knowledge identified and accommodation
to elements of the problem occurred. The formulation of a
problem could be based upon the then current observation and
interpretation of events, background information, interest
and the like.

A set of tasks of creative performance of interest to
this study was the Ask and Guess Test, developed by Torrance.
This test was developed from a rationale that curiosity is
reflected in the number and type of questions asked.® 1In
one version of this test, a picture of a Mother Goose story
(Tom, the Piper's Son) is displayed and children are asked

to ask questions, state possible causes of depicted events

and give possible consequences.
This study plus the gaps in measurement apparent from
the construct presented earlier suggested tasks be developed
that included conditions within the problem. These conditions
would pose restrictions or requirements to be met while formu-
lating an acceptable answer. It was found that problems,
tasks and solutions could be broadly classified as:
(1) Open without restriction to acceptable, alternative
answers
(2) Restricted to judgment or choice among several pre-
selected alternatives

Eondb e cen Al nban e

: °E. Paul Torrance, Guiding Creative Talent (Englewood
Cliffs: Prentice-Hall, Inc., 1962), pp. 222-223.
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(3) Closed to alternatives: one answer is considered
best.

Problems that require solutions in the form of facts, descrip-
tions and rule-like statements tend to cluster at the "closed"
end of an open-closed continuum. Adaptation of concepts to
additional conditions and application of principles to new
situations; evaluation, judgment and choice tend to center be-
tween the "open" and "closed" poles of the continuum. This
is because the alternatives are usually known or the rules
and criteria are predesignated by which alternatives are
selected, but the specific response may be left to be deter-
mined by the student. At the other extreme of the continuum
may be found problems, tasks or solutions with no restrictions
to an acceptable answer. More frequently, "open" questions,
tasks and problems do have at least implicit restrictions
that permit some relationship to be drawn between a stimulus
task and a response.

This classification, coarse as it may be, at once sug-
gested that creative problem solving often includes more than
one cognitive task. Further, creative problem solving often
includes cognitive operations that tend to expand the number
or choice of alternatives and also thought operations that are
directed toward restricting the number or choice of alterna-
tives. Indeed, a pattern of an alternating degree of restric-
tion may be discerned from one stage to the next: open,

restricted, closed, open, restricted, closed.
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Restricted

Open

One acceptable answer.

Criterion of accept-
ability not known or
imposed by rule.

Number of possible
answers not known

Criterion found in
whatever a solution
must accomplish.

All answers ac-
ceptable with-
out (immediate)
evaluation.

Criterion may
not be known
or recognized.

Example: Tennis shoes
must be worn on gym
floor.

Example: How can
tracking on the
gymnasium floor be
prevented?

Example: The
free associa-
tive response.

Example: 6 x 7 = 42

Figure 1. An Open-Restricted-Closed Classification

of Problems and Answers.

The alternating pattern of open-restricted-closed free-
dom (or its reciprocal, restriction) of choice of alternative
task or solution probably does not exist save in the model
construct above. Nevertheless, it is suggested that one or
more shifts in tasks along a continuum of degree of restric-
tion seems probable if a unique, workable solution is ex-
pected. It is further suggested here that this construct with
stages that include tasks with varying degree of restriction

on alternative answers can be extended to a consideration of

classroom interaction between members of the classroom.

Classroom Interaction

Our theory suggested that pupils would engage in the task of

observing and formulating a problem sufficiently to seek and

determine relevancy of information and to suggest procedures






to solve the problem. During a period in which these condi-

tions were not met, the teacher might take an active stance
with questions that encouraged pupils to identify gaps in
information, to recognize the familiar and to test ideas with
one another. The "open" question could be used to encourage
pupils to offer opinion, to recount past experience, and to
designate individual interest in certain facets of a problem
or related problems. The teacher may well take an active
part in clarifying pupils ideas, giving additional informa-
tion that might lend support to pupil ideas and, if need be,
protecting a minority opinion from dominance by a peer ma-
jority.

Until such time as pupils were oriented to the problem
and requirements for obtaining a solution, the teacher uses
control to manage class activities. For example, independent
seat work or reading assignments might be given to pupils who
from limited experience or background find it difficult to
determine appropriate procedures. During periods in which
pupils knew both goal and procedures and were problem oriented,
the teacher might use a proportionately high frequency of
directions and specific questions. This might be anticipated
as the teacher facilitates pupil search for information and
student judgment concerning alternative solutions. Finally,
if pupils and teacher in reality shared responsibility for
outcomes, pupil explanation and opinion contrasting results

with the formulated problem could be expected. Thus, a



supportive climate was not seen to be a permissive climate.

Rather in roles as manager, discussant and resource person,
the teacher assumed an active stance that could be modified
with goal clarity, pupil experience and problem solving
activity.

Flanders in an earlier study formulated three hypotheses
relating teacher influence patterns to goal clarity and pupil
achievement. When goals were clear, Flanders found flexible
teachers used a higher proportion of direct influence than
they did when goals were unclear. In addition, Flanders also
reported that flexible teachers tended to vary their verbal
influence patterns with the learning task. More indirect
influence was used during periods of planning and the intro-
duction of new material.

Extending the Flanders' findings to this study, it may
be expected that flexible teachers who support the creative
problem solving activities of pupils will vary their patterns
of verbal influence with the clarity of goals and with the
cognitive task.

1. Given that goals are unclear, a pattern of indirect

influence will be found related to pupil achievement.
2. Given that goals are clear, a pattern of indirect
influence will support pupil formulation of a problem,
and divergent idea production.

3. Given goals are clear but information is insufficient
to proceed, a flexible pattern of direct and indirect

influence will support pupil achievement.




Flanders' second hypotheses relating achievement and
goal clarity with a direct influence pattern is modified in
this study. The reason, of course, is that information is
not a sufficient goal when the objective is creative per-
formance. The information must not only be acquired and
perhaps reinforced, but comprehended to sufficient degree to
permit translation to the student problem at hand. It would
seem that some combination of directed teacher influence,
pupil activity and pupil-teacher interaction is required to
facilitate creative performance.

Flanders' hypothesis of direct influence with clear goals
is modified when the cognitive task is either problem formu-
lation or divergent idea production. Even with goal clarity,
the cognitive task can be an overriding consideration in the
designation of desired influence pattern.

It may not be sufficient, however, to use the measures
of indirect and direct influence patterns developed by
Flanders. The problem of course is that these measures in-
clude the frequencies of teacher talk to the total time in
the classroom. If the student is to be creative, it is he
who must contribute the ideas that are the mainstay of solu-
tions to a problem. The teacher with planning and managerial
control may facilitate pupil diversity with shared responsi-
bility for the outcome. But indirect influence measures had
to be identified that specified the type and quantity of pupil

contributions as well as the influence patterns of the teacher.
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These measurement variables will be introduced with measure-
ment variables of creative performance of pupils in a later
section and in Chapter IV.

Three implications drawn from the theoretical construct

appeared tenable and instrumental for further study:

First, creative problem solving may often include more
than one cognitive task, as for example, discrimination,
definition, divergent idea production and assessment.

Second, creative problem solving includes both thought
operations that tend to expand the number and choice of
alternatives, and thought operations that tend to restrict
the number of and choice of alternatives.

And third, patterns of verbal interaction "consistent”
with desired cognitive operations will facilitate student
expansion or reduction of number and choice of alternatives.
That is, teachers who exhibit flexibility in management of
pupil and teacher patterns of verbal interaction will use
patterns consistent with the attendant cognitive operation of

students or class.

Part III

Measurement of Creative Performance
and Academic Achilevement

Measurement of Creative Performance

An Instrument, Test Your Imagination, was developed as a

part of this study. It consisted of four tasks of divergent
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thinking from the Minnesota Test of Creativity (Torrance,

1960) . Three additional tasks were developed to assess skills
in "Asking" questions and sensing discrepancies, "Seeilng
Problems" and "Suggesting Solutions" to a problem situation.

The two figural tasks from the Minnesota Test of Crea-

tivity were selected to provide tasks that required a minimum

of verbal skills. The Picture Completion Task presented a

minimal stimulus line or curve. The student was asked to
complete the picture by creating a new figure using the stimu-
lus as part of the picture. The second figural task presented
thirty-six regularly spaced circles. The subject was requested
to draw objects or pictures using one or more circles as part
of the drawings. The task required the subject to create a
picture where one did not previously exist. In addition, it
presented a test of subject flexibility or ability to respond
differently to the same stimulus in a brief time period.

The two verbal tasks from the Minnesota Test of Creativity

required the student to alter an existing object. Product
Improvement presented the task of improving a toy so that
children may have more fun with it. The second task, Unusual
Uses, requested the subject to list different uses for a card-
board box. The latter task had been used by Tate who found a
significant correlation between scores of useful uses for the
object and criterion scores of good problem solvers. A similar
task was reported used as part of the A C Test of Creative

Abilitx. The latter test battery was found to distinguish by
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test scores eighteen engineering and technical staff person-
nel judged "high" and eighteen personnel judged "low" in
creative ability.'?®

Because of the emphasis of this study on creative problem
solving abilities, the latter task had a particular appeal.
But all of the four tasks from the Minnesota Battery were
favored because multiple responses were encouraged, tasks had
been developed particularly for elementary school children
and each task had at least one constraint or rule.

In addition to the four tasks from the Minnesota Battery,
three gdditional tasks were developed for purposes of this
study. The first of the three tasks, Asking Questions, was
designed to provide a measure of at least two subdivisions of
the Stage of Problem Formulation from the construct presented
earlier. An unfamiliar stimulus was presented that had an
aura of incredibility. To respond, by asking questions about
the objects and to note the discrepant events in the picture,
the subject was considered to have displayed evidence of
attitudes of openness and curiosity.

The next two tasks presented the subject with additional
information about the unfamiliar stimulus that had to be taken
into account. The information provided was designed to
restrict alternatives that otherwise might have been available.

—

!°Richard H. Harris, A. C. Test of Creative Ability,
Test Administration Manual (Chicago: University of Chicago,
1959), pp. 13-15.
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A measure of a population's ability to respond to a minimal
set of constraints might then be compared to the ability of
the population to respond to tasks with increasing number of
restrictions and convergence to a single answer.

The second of the three tasks asked the subject to list
the problems foreseen in using an object described in the task
above. This task, Seeing Problems (Consequences) was of
additional interest for variations with other stimulus objects
had been favorably reported in the validation studies of

Tate'! and the A C Test of Creative Ability.'?

The last task was designed to compare measures of pupil
divergent idea production with measures of pupil ability to
suggest solutions to problems. Again, information provided
the subject about the stimulus figure had to be taken into
account in the suggested solutions. But the task was made
particularly difficult by adding the conditions that the solu-
tions be fair and practical. 1In this way, the student was
asked to evaluate his own responses or problem solutions.

The interview technique with three to six children was
used to refine test items. Quite unanticipated, perspective
and anxiety seemed to underlie two major difficulties in the
refinement of the three tasks. With drawings of objects
pupils had not previously seen, objects were not perceived as
W

11Tate, Stanier and Harootunian, op. cit., p. 40.

Y2Harris, op. eik.y pe 13,
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an adult thought they should. In an earlier version of a
cloud, for instance, with a pull-down hatch, a rope was seen
by some to be a toothpick. Hence, a loop handle was added

to a later version of the cloud (Cream Puff). The second
difficulty was evidenced by some pupils to be inclined

toward calamity rather than problems. For illustration, one
earlier test stimulus of children playing on a small satelite
moon had to be discarded because pupils were more concerned
with children falling off or being pushed off than with the
problem presented in the test.

The last three tasks were pretested with 121 pupils

from four classrooms. Different ages and socio-economic
backgrounds were sought for this trial population since

simple correlations between two forms were not the only con-
cern. Readibility, two methods of test introduction, and
cultural bias of rural, suburban and inner-city populations
were also investigated. The four teachers were asked to
observe and did give many helpful suggestions. A cover picture
was added, eliminating the need to spend considerable time
describing the nature of the test, the word, "imagination",
substituted for the word, "creativity", and time limits set at
a length at which children were still thinking but had stopped
writing. Correlations of about .50 were set as minimal useful
limits. The obtained correlations by task and factors for the

group (n=60) receiving the "better" method are:
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Asking Seeing Solving
Questions Problems Problems Total
Fluency .67 .59 30 .69
Flexibility .64 .50 .12 .61
Adequacy .64 .64 23 .59

Task 7, Problem Solving, proved too difficult for the
trial population. It was retained to provide a higher upper
ceiling should higher ability ranges be encountered in the
larger test population.

The test administration procedures and time require-
ments were determined as part of trial tests (Appendix B).
One additional problem of concern during trial use and refine-
ment was with administrator influence on the examinee. The
interest (or lack) and motivation of the examiner could con-
ceivably negate a persistent, but less immediate teacher-
classroom influence. Conversely, teacher influence that
easily compensated should in some way be equalized. To adjust
for such a contingency, a positive bias toward children's own
creative ability and work was attempted as part of introduc-
tory instructions. However, in some instances, this resulted
in lengthy unwanted explanations of creativity with dubious
results. It was found that every child claimed to understand
imagination. The title of the test was changed, a cover
illustration, plausible but improbable, was added and the test
administrator had only to ask, "Do you have an idea what this

test of your imagination is about?" to obtain a positive
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response (see Appendix A, B, for Examiner Ingtructions and
Scoring Protocols).

Scoring Creative Performance with the
Battery, Test Your Imagination

Separate tasks of the Minnesota Test of Creativity were

scored according to instructions provided by Torrance in the
Scoring Manuals, Forms A and B. Tasks were scored for
Fluency, Flexibility, Originality and in the figural tasks,
Elaboration. The three tasks of problem solving developed for
this study were scored for Fluency, Flexibility and Adequacy.
Total scores for figural, verbal and problem solving sections
of the test battery were computed. By title and scored
factors, the seven tasks are given in Figure 2 below.

Flexi- Origin- Elabor-
Title Fluency bility ality ation Adequacy

Picture Completion X X X X

Pic?ures from
Circles X

Product Improvement

Unusual Uses

Asking Questions

Seeing Problems

Mo X X X X
MKOX X M X X
>

Solving Problems

Figure 2. Schedule of scores by factors and tasks from
the battery, Test Your Imagination.

Measure of Academic Achievement

In this study, the Metropolitan Achievement Tests (MAT)

Were administered to provide measures of academic achievement.
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The Intermediate Battery for grades 5 and 6 consists of eight
tests of which five were used:
Test 4 Language--Usage, parts of speech and punctuation
Test 5 Language Study Skills--Use of dictionary and
information resources
Test 6 Arithmetic Computation--Mathematical operations,
fractions and graph interpretation
Test 7 Arithmetic Problem Solving and Concepts--Concepts
of numbers and application to word-numerical
problems
Test 8 Social Studies Study Skills--Interpretation of
maps, scales, bar graphs and tables.
Test scores were converted to standardized scores and used
for two purposes:
First, pre-test scores were used in analysis of covariance
to equate classroom groups for initial academic achievement.
Second, post-treatment scores were used as a measure of

academic achievement.

Part IV

Measures of Classroom Verbal Interaction

The variables of classroom verbal interaction selected
for this study were defined after review of the suggestions
and conclusions of the writers cited in Chapter II, plus
the ideas in a theoretical context introduced in this chapter.

Briefly, these suggestions bear repetition:
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1. Give time to test ideas.

Introduce discrepant events.

N

Encourage children to find their own problems.

w

4. Give children time to use their separate cognitive
skills of problem sensitivity, intuition and evalua-
tion.

5. Share evaluation and judgment.

6. Distinguish between closed, restricted and open
objectives.

7. Build associations with varied experiences.

8. Help pupils see the implications of their ideas.

9. Treat questions and ideas with respect.

10. Allow for individual tolerance and skill in self-

initiated learning.

In addition, the claim by Rogers that creativity would be
fostered in a climate of psychological safety was recalled.
It was suspected that the points above might be conducive to
psychological safety in the classroom. But a balance between
the predictable and the unknown seemed a necessary condition
at least for some elementary school aged children.

The interaction analysis variables were identified from
a ten by ten matrix of the ten major categories of the Flanders
Observation Instrument (see Table 8). The frequency of pupil
initiated talk is found in the 9 x 9 cell. The frequency of
Pupil talk directed by the teacher may be found in the 8 x 8

cell. Pupil talk directed by the teacher was interpreted to
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correspond to convergence and pupil initiated talk was inter-
preted as being divergent. Generally, 9's are not necessarily
divergent, but divergent talk would be classified by trained
observers as pupil initiated talk, Category 9. One addition-
al measure of pupil performance may be obtained from the
tenth category, silence or confusion. The frequency in the
10 X 10 cell was interpreted as pupil directed seatwork un-
less teacher directions or criticism followed. The frequency
of directions or criticism following the tenth category was
interpreted as a measure of confusion unacceptable to the
teacher.

Category 10 was of interest for two reasons: First, the
teacher that asks and expects pupil reflection will allow a
modicum of reflective silence. Secondly, teachers who plan
and schedule for individual or group project work will also
tend to have a high frequency of Category 10.

The teacher who facilitated creative performance of
pupils could be anticipated to Elicit Pupil Initiated ideas
(EPI), Accept Pupil Initiated ideas (API), to Elicit Directed
Pupil talk (EPD), and Accept Directed Pupil talk (APD).
Additionally, the frequency of teacher talk in rows and col-~
umns 2, 3 and 4, asking questions and accepting pupil ideas,
was interpreted as Developing Questions and Ideas (DQI).
Since it had been suggested earlier that the teacher partici-
Pate and contribute ideas with those of pupils, row and column

5 was included in the frequency of DQI variable. Note that
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lecture, the frequency in the 5 X 5 cell was omitted from
the DQI variable for cell teacher talk in that cell is not
immediately preceded nor followed by talk addressed to the
ideas of pupils.

Category 1 was omitted from initial consideration.
Frequencies in this category are usually so low as to be
masked by frequencies in other categories. Thus, no pre-
tense was made that a variable measured teacher acceptance
of feelings of pupils.

In constructing the variables of classroom interaction,
two forms were available. The frequency in percentage of
total time was one form the variable could take. A ratio of
one type of interaction to another type could also be used.
Both forms have advantages and disadvantages. Ratios parsi-
moniously combine positive and negative influence to one

variable, e.g., the I/D ratio. Further, the ratio is pre-

ferred because the frequency terms of the numerator and
denominator cancelled one another. Ratios, therefore, are

not competitive measures of classroom time. However, the
ratio by the same token does not indicate the frequency with
which a variable is used. Additionally, few ratio combina-
tions seemed universally appropriate for the cognitive opera-
tions under study. One would not, for example, want to create
a ratio of pupil initiated talk to directed pupil talk because

at times both types of pupil response may be found appropriate.
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Initially, the frequency of pupil directed talk, Category
8, and pupil initiated talk, Category 9, multiplied by the
ratio of teacher acceptance to rejection were retained as
separate variables. In addition, the frequency of talk by the
teacher in developing questions and ideas of pupils, DQI, was
retained as a separate variable.

Based upon concepts of acceptance and rejection, the
i/d or I/D ratio would be appealing candidates as teacher
variables. The former ratio is defined by the frequency
totals of Categories one, two plus three; the latter by the
totals of the first four categories. Both ratios are com-
pleted with a denominator that includes teacher talk believed
to restrict pupil options by direction or criticism.
Criticism that connotes negative valuing of pupil or his ideas
was predicted to have a negative relationship with measures
of creative production. Certainly advocates of brainstorming
have established routines to eliminate criticism. Additional-
ly, criticism might inhibit certain behavior, but could not
be assumed to be a consistent stimulus to creative idea pro-
duction. However, teacher directions can on occasion be
facilitative. As for example, the child who needs scissors is
directed to a specific drawer or storage area. Again as goals
or procedures are clear to pupils, direct teacher influence
may be as appropriate as indirect influence. A second problem

with the i/d ratio was with the use of praise. A high frequency
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of praise might be symptomatic of uncritical, routine praise
that Torrance found used by some teachers.

In summary, measures of classroom interaction were ob-
tained from a 10 X 10 matrix of data from trained classroom
observers who used the Flanders system of observation.

Overall reliability among the eight observers during actual
field tests of observer reliability was reported by Flanders
to be 0.82., In addition to the indirect/direct ratio of
teacher influence described by Flanders, frequencies of pupil
response in categories eight, nine and ten were also defined
for use in this study. Teacher participation in classroom
interaction was included in the study as measured by fre-
quencies of developing questions and ideas, drill and the
elicitation-acceptance of pupil responses. The final inclu-
sive variable of verbal interaction influence must await the
results found in relationships between the initially defined
variables and measures of creativity. It may then be feasible
to find a ratio or combination of ratio and frequency vari-
ables that efficiently measures the effect of classroom inter-
action on pupil performance. That study was reported in the

succeeding chapter.
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Part V

Description of Statistical Treatment and Popula-
tion Selection: Hypotheses Restated

Procedure for Statistical Treatment

Six hypotheses were enumerated in Chapter I (pages 5-6).
To test these six hypotheses, a pre-post-treatment design was
selected. Analysis of covariance in multiple regression was
utilized to perform tests of significance of independent
variables in accounting for variance in pupil performance
measures. Three types of covariates (independent variables)
were included in multiple regression:

1. Pre-treatment measures of pupil performance

2. Demographic measures and indicators of sex, age and

grade level
3. Treatment measures of teacher-pupil classroom inter-

action.

The dependent variables in the analysis by covariance
were pupil performance measures of creativity obtained post-
treatment. The F statistic to test a null hypothesis that an
independent variable, X does not account for a significant
amount of variance in the dependent variable(s), above the vari-
ance accounted for by other independent variables, may be
calculated as follows:

ANOVA For Overall Regression with K independent vari-
ables

Hy : Byy = 0 PR, N- k-1~ ¥

H, : B, #0
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SUMS OF DEGREE OF MEAN

SQUARES FREEDOM SQUARE
Regression SSR K MSR
Error SSE N-K-1 MSE
Total SST N-1

Figure 3. Format for display of ANOVA in multiple
regression.

ANOVA for Deletion of D Independent Variables

Hee- 138, - B =0
2 YXl YXDelete
MSD
Hp 2 Byy = By # 0 b, N-k-1 = 1B
1 E
SUMS OF DEGREES OF MEAN
SQUARES FREEDOM SQUARE
Dif =
ifference SSR SSD D MSD
Err N = MS
or SSE N K 1 E
T = -
otal SST SSR + SSE N BH

Figure 4. Format for display of ANOVA with deletion
of variables.

The t-ratio to test the hypothesis that the regression co-
efficient, byx is zero, may be calculated with ratio given
below with N-2 degrees of freedom.

H, : byx = 0 N-2
< Eeeona

n-2
H, : byx # 0 N = rE

1t
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A criterion probability level of p < 0.05 was accepted
for a test of significance of variables in multiple regression.
However, with an N @ 750 a correlation coefficient value of
approximately 0.10 is all that is needed to obtain a statis-
tically significant result between measures of pupil achieve-
ment. In that event a correlation coefficient value of 0.30
will be used as an acceptable criterion of significance.

Computations are made on the binary Cpntrol Data Com-
puter, 3600. The standard STAT programs offered through the
Computer Center at Michigan State University were used.

A program was written to permit the data from a consolidated
interaction matrix for each teacher to be "read" by the
computer. It was then possible to transform this data to any
interaction variable that might be required. Pupil measures

of creativity, academic achievement, and demographic data for
each student were read into the computer before the next
teacher's interaction matrix was "read". In this way it was
possible to retain the correct student N when testing relation-
ships between pupil measures without regard for classroom

groups.

Selection and Description of the Population

Three middle-sized towns (100,000-200,000) with two land
grant universities and the adjoining rural-suburban villages
of South-central Michigan were the principle localities of

the public school districts included in the study. A total of
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101 teachers from 24 districts volunteered to participate.

Not included were supervisors, teachers with student teachers,
or teachers formally organized in team teaching. All of the
teachers held the B.A. degree, one-third reported to have had
an additional thirty hours of coursework, and three also had
the M.A. degree. The median age was 39, most were married and
80% were female. First year teachers were excluded from the
study, twenty percent had only one year of previous teaching
experience, while fifty percent reported five or more years

of previous experience.

Pupils of the 101 classrooms were administered the
Michigan Pupil Attitude Inventory, a revised form of the
Minnesota Pupil Attitude Inventory. The Inventory asked pupils
their opinions of the classroom and its activities. Average
classroom scores were used to select thirty classrooms for
further testing and observation: ten high scoring, ten middle,
and ten low scoring classrooms in all.

Fifty-three percent of the 816 pupils available for both
pre- and post-treatment testing were girls. The average age
of the pupils was 11 with a range of 9-13. The population was
classified as 83% Caucasian, 16% Black and 1% Oriental.
Morrison estimated an adjusted average IQ of the pupils of 29

of the 30 classrooms from cumulative record data to be 108-109.'3

C R S SR Nt

!Betty Mae Morrison, "The Reactions of External and In-
ternal Pupils to Patterns of Teaching Behavior," Unpublished
doctoral thesis (Ann Arbor: University of Michigan, 1966),
P 53,
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Absentees were encouraged to take the academic achievement
tests upon return to school, but were not asked to complete

the creativity test battery, Test Your Imagination. The

slight drop in population to 769 pupils was accepted to insure
that pupils responded to a novel test stimulus presented as a
part of the problem solving tasks. Since no other systematic
selection factor was revealed by school administrators or
teachers, a random sample of pupils of the area was assumed.
However, a systematic selection of classroom teaching was in-
tended and assumed fixed by the results of the Inventory.

A mixed design was therefore indicated.

Hypotheses Restated In Experimental Form

Six experimental hypotheses were formulated in null form
for the study.

1. There will be no statistically significant relation-
ship found between scores obtained from non-verbal (figural)
and verbal tasks from the Minnesota Test of Creativity, and
scores obtained from problem solving tasks from the test bat-

tery, Test Your Imagination.

2. No relationship of statistical significance will be
found between scores of academic achievement, obtained from the

Metropolitan Achievement Test (MAT Intermediate Form) and

creative performance scores of: (1) divergent thought
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obtained from the non-verbal and verbal tasks of the Minnesota
Test of Creativity, or scores of (2) problem solving from the

test battery, Test Your Imagination.

Ho: byx =0, Hl: byx # 0.

3. There will be found no statistically significant rela-
tionship between the frequency of teacher-accepted talk initi-
ated by the pupil, measured with the variable, pupil initiated
mesh (PIM), and creative performance scores of divergent
thought and problem solving.

H.3 B - B =0, He 3548, 0.

0 x 3 5T By #
¥¥, Y¥3 delete ¥¥3 Y*3 gelete

4. No statistically significant relationship will be
found between a measure of the frequency of teacher talk,
giving praise, accepting pupil ideas, asking questions other
than drill, and introducing teacher ideas in close (time)
association with the use of the ideas of pupils obtained with
the variable (IDEAS) and creative performance scores of di-
vergent thought and problem solving.

H 0, His B =B # 0.

: B - B =
07 TYXy  YXy gelete 4 Y%y Y%y gelete

5. There will be no statistically significant relation-
ship found between the ratio of acceptable silence and seatwork
to the total frequency of silence and confusion (l0-ratio) and
creative performance scores of divergent thought and problem
solving.

H. : B

- B =0, H:B - B # 0.
0" “yxg Y¥5 gelete

57 ¥X5 Y¥5 gelete
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6. There will not be found a statistically significant
relationship between the ratio of indirect influence frequency
of teacher talk to the total of direct and indirect influence
frequencies of teacher talk (i/i+d or I/I+D), and creative
performance scores of divergent thought as obtained from non-

verbal and verbal tasks of the Minnesota Test of Creativity,

or from problem solving tasks from the test battery, Test Your

Imagination.

H.: B

: -B = H:B _ -8B # 0.
0" Tyxg Y¥6 gelete

5 ¥¥g ¥Xg delete

The six hypotheses were tested with the appropriate test
indicated above, Where feasible, additional tests were con-
ducted to obtain additional evidence concerning the hypotheses
above. The report of the findings of these tests were included

in the following chapter.



CHAPTER IV
FINDINGS

Seientific research is a sort of solving of
puzzles, playing chess with nature, the grandest part-
ner anyone could find. But solving puzzles or playing
chess is not all there is to it, however fascinating
this may be. There must be something afterward.

A creative scientist or artist must find satisfaction
Just having created something--something that was not
there before, however small it may be.
Albert Szent-Gyorgyi
Hungarian biologist and
Nobel Prize Winner
Montreal Speech
Creativity was viewed as a problem solving task in which
something new or unique was produced in response to some per-
ceived problem. In other studies, a solution was emphasized
(Esin Kaya) in that the problem presented allowed only one
correct response. In this study, the new and unique response
was sought as well as a solution to a problem. In order to
obtain both, there would need to be sufficient information to
delineate limits of a problem and proposed solutions. It would
also require a novel problem stimulus to minimize the likeli-
hood that stereotyped or standard answers to standard problems

would be obtained. Thus, the problem solving section of the

Test of Your Imagination consisted of a picture that depicted

a novel situation and three response sections. Section I,

93
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Asking, requested pupils to ask questions about the depicted
scene. Since almost no information was given pupils concerning
the objects and people in the scene, pupils had a minimum of
constraints as to the questions that might be properly made.
Curiosity, ability to see gaps in information, exceptions and
relationships might be used to raise numerous questions about
the picture. In Section II, Seeing Problems, information con-
cerning size and capability of an object in the stimulus

picture was given. Students were then requested to project

problems that might occur with the use of the identified ob-
jects. Finally in Section III, Solutions, students were asked
to suggest possible solutions toward an equitable use of the
object depicted in the picture. Multiple suggestions could be
drawn from background experiences and probably required knowl-
edge in science, sociology, experience in cooperative planning
and work activities.

It was intended that no student would be penalized because
the curriculum of any one classroom had not included a particu-
lar topic. Although unfamiliar with the setting and objects
of the stimulus figure, students with experiences in providing
tentative solutions to problems would, it was predicted, per-
form better than peers without those experiences because of
(1) familiarity with problem solving operations, and (2) because
of previous requirements to use background knowledge in a

variety of settings.
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The analysis of data obtained from the test battery,

Test Your Imagination, and Classroom Interaction proceeded in

three parts in this chapter. First, calculated correlations,
contingency tables and factor analysis were used to determine
the degree and type of relationship between parts of the test
of creativity and problem solving tasks. Distribution of
scores was also investigated prior to treatment as discreet or
continuous data. In Part Two, selected measures of classroom
interaction were tested for relationships with scores of
creativity. Finally, in Part Three, a partial post hoc analy-
sis of scores, grouped as "high", "middle", and "low" perform-
ance scores, is presented to ascertain whether the relationships
found between teacher-pupil interaction variables and the total
test population are also found with the three performance
groups.

There were two broad hypotheses under investigation:

(1) the relationships between a test of problem solving
developed for purposes of the study and tests of di-
vergent thought, and

(2) the relationships between measures of divergent thought
and/or problem solving performance and measures of
teacher-pupil classroom verbal interaction.

Estimates of scorer reliability were obtained from a random

sampling of twenty-five test scores. The results of calcula-
tions of Pearson correlations are found in Appendix C, Table

A-1. These scorer reliability estimates for the problem
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solving tasks (Tasks 5, 6, 7) compare closely with the esti-
mates obtained with the non-verbal and verbal creativity tasks.

Means and standard deviations of task measures for a
sample of 769 students were calculated and reported to indicate
the numerical agreement in obtained scores. These are found
together with reliability estimates (correlations) between
task measures of Forms A and B in Appendix C, Table A-2.
Relatively higher correlations were obtained between scores on
the same task than between scores by factors of fluency,
flexibility, or originality. For example, the correlational
coefficients obtained between fluency, flexibility and origi-
nality of Task I were: 0.78, .65, and .57 respectively.
However, the coefficients between Tasks I and II for fluency,
flexibility and originality were respectively: 0.41, .26,
and .37. The exception appeared with the factor of elabora-
tion. A coefficient of 0.53 was obtained between elaboration
scores on Tasks I and II. By contrast, the obtained coeffi-
cients between elaboration scores and the three factors of
fluency, flexibility and originality within tasks was found to
approach zero.

The correlational data lent only modest evidenee to sup-
port the suggestion that the factors of fluency, flexibility
and originality may be found across the four tasks from the

Minnesota Tests of Creativity and to a lesser amount in the

three tasks of problem solving. More evident from the data was

the relatively high dependence between fluency, flexibility and
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originality scores within tasks. This dependency is undoubted-
ly due in part to the use of the same tasks to obtain the three
"factor" scores. For example, a response scored for original-
ity must also be scored for fluency. Guilford et al.,

avoided this artifact of dependency by using separate te<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>