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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

OCR). 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.
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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-

1is to facilitate creative abilities of pupils, there

;t few studies that suggest the means or techniques to  
iin 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—

ethinking and problem—solving be systematically taught in

classroom? What exactly is it that teachers do that makes

fference? Can this be communicated to others?"2

\*

1

_ Alfred North Whitehead, Aims of Education (London‘1ams and Norgate, 1951), Po 27-
2

r J. W. Getaels, "Creative Thinking and Instruction,"

6%_%£_L§grn1ng and Instruction, Sixty—Third Yearbook of the

S a_ Soc1ety for the Study of Education, Part I (Chicago:

OCIety, 1964), p. 258,
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The problem presented in this study was the investiga—

n of relationships that exist between selected measures

classroom verbal interaction and measures of performance

ained from selected measures of creativity. Two questions

ved as a focus for investigation of the problem.

1. What relationships exist between measures of divergent

ught 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.

21

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 specie

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.

ative performance was presented as including several pro—

ses of convergent and divergent thought operations. It

posited that creative performance will be found related

more than one measure of teacher—pupil classroom interac—

1 appr0priate to different requirements of convergent and

argent thought operations.

1 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

'f 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. In the present study, the verbal inter-

ns of thirty teachers were objectively coded during a

i of one academic year. Eight classroom observers,

ed 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

red some increase in performance on tests of creativity.

tr, 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—

nip between measures of divergent thought obtained from

ted tasks of the Minnesota Test of Creativity and scores
 

Jblem solving obtained from the instrument, Test Your

nation.

2. No relationship of statistical significance will be

between scores of academic achievement and measures of

.ve performance.

1. There will be found no statistically significant rela—

rip between the frequency of pupil-initiated talk and

.ve performance measures of divergent thought and prob—

rlving.

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

ad with Pearson intercorrelatibn, E or may be studied

.tiple linear regression analysis, 3. The former might

Lt 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

here significant differences in classroom scores obtained

e 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

l. The criterion of creativity was restricted to the

nsures used and limited to the validity of those instruments.

particular, the tests required pupil response to a paper—

1cil 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

aative 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

5 not included, rather the study was restricted to those

Lsures identified within the study. By design, the study

)hasized the analysis of what w§§_done in existent claSSr

ims 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

Jnteered 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.

finitions

The following frequently used terms will be used in the

utext 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-

Ie 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 "Squaresb" "Product

movement," 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—

ses."3 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

ent activities.

  

    

     

3E. 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

Lngton, 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

'dentified. Both the identification of characteristics of

:ivity and approaches to its study are presented, not as

istive lists, but as recurring ideas of authors that also

promise as answers to some of the many problems of

trement of creative performance.

Suggested, used or tested instructional approaches are

:nted in the second part of the literature review. The

lization 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

l 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

 

 





 

Along with the increaselling Neglect of Creativity."

nterest has come a diversity of meaning and definitions

e term "creativity." I. A. Taylor1 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."3 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

1I. A. Taylor, "Creativity Research for Future Creativity,"

ture of Creativity Research, Symposium sponsored by Los

s State College and Chouinard Art Institute, 1962.

gPeter A. Bertocci, Education and the Vision of Excel—

(Boston: Boston University Press, 1960), p. 20.

3Association for Supervision and Curriculum Development,

Lving, 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

Le creative process. Either the criterion or the process

l 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.

Part I

Creativity; Process and Product 

Ireativity results from complex human thought and behavior

inifies the unique experiences of man in some expressive

Creativity may be viewed as a product, in which case

ind utility receive more attention than the interaction

L 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.

 

 



 

considerations. Maslow,5 and Thurston6 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

ls, events, people, or circumstances of his life on

er. The emphasis is on the on—going process of man

is environment. Novelty, originality and satisfaction

from the unique qualities and experiences of man him—

1teracting 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

Dgy, ed. L. L. Thurstone (New York: Harper and Bros.,

pp. 18-37.

arl R. Rogers, "Toward a Theory of Creativity,"

Lty and Its Cultivation, ed. H. H. Anderson (New York:

1nd Bros., 1959), p. 71.
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tasy.

erson would add the important qualifier that creativ—

oal—directed. "Creativity is goal-directed manipula—

knowledge into a novel, relational product."9 Nevell,

Simon,10 Crutchfield,11 Henle,12 and Wertheimer13

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.”’15 Nevell, Shaw and

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

[arold H. Anderson, Creativity and Its Cultivation

7k: 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

2 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

5 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,

:es Between Good and Poor Problem—Solvers. Project No.

nsylvania: University of Pennsylvania, School of Edu—

1959).

anald M. Johnson, The Psychologyfiof Thought and Judg—

0 York: Harper and Bros., 1955).
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acterized by novelty, unconventionality, persistence and

iculty in problem formulation.“6 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."17

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.

rites,

 
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.18

In passing, Arnold and Harmon have contributed two issues;

.5 an issue of mental activity or process. Are novel

________________

16Nevill, Shaw and Simon, op. cit., p. 77.

T7L. R. Harmon, "Social and Technological Determinants of

}V}tyr" 1955 University of Utah Research Conference on the

ification of Creative Scientific Talent, ed. C. W. Taylor

Lake City: University of Utah Press, 1956).

18John E. Arnold, “Education for Innovation," A Sourcebook

reative Thinking, ed. Harold F. Harding and Sidney J.

S (New York: Scribner's, 1962), P- 128-

1‘ A 
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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

a1 functions that may lead to diverse forms of creative

ucts. 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.19

Drevdahl suggests several ways the mind may produce novel

n 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.20 Whether the restricted View of

d is adopted or the more comprehensive view of Drevdahl or

r“—

19J. E. Drevdahl, "Factors of Importance for Creativity,"

pl of Clinical Psychology, 12 (1956), 22.

20C. 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."21

Russell believes associative thinking, problem-solving,

cal thinking and creative thinking represent the differ-

urposes in thinking rather than discrete processes.22

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

ione's own previous ideas. It may be described as

em—solving plus."23

To Parnes, originality is something new and gifted.2“

qualifies giftedness to a criterion of acceptability to

group at some point in time.25

21W. Stephenson, Testing School Children (London: Long—

Green, 1949), p. 64.

22David H. Russell, "Higher Mental Processes," Encyclo—

of Educational Research, ed. C. W. Harris (New York:

llan, 1960), pp. 652-653.

23David H. Russell, Children's Thinking (Boston: Ginn,

I p. 306.

   

   

   

2l“Sidney J. Parnes and Harold F. Harding, A Source Book

eative Thinking (New York: Scribner's, 1962).

25Morris I. Stein, "Creativity and Culture," Journal of

r 36 (1953), 3ll.
""   



 

Different authors emphasize particular aspects of crea—

ty from a position of their interests and experience.

11y 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."26

'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

'ded a basis for a formal description of reflective—

 

  

  

26D. M. Johnson, "A Modern Account of Problem—Solving,"

ological Bulletin, 41 (1944): 208-   
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htific thought.27 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

iency of the stages upon the learner.

As Johnson28 noted, there is no evidence for or against

spondence of these five logically distinct steps to

alogical processes save the frequency with which educa—

Iuote them.

 

:7John Dewey, How We Think: A Restatement of the Rela—

af Reflective Thifiking to the Educative Process (Boston:

\Heath and Co., 1933), p. 9.

 

 

8D. M. Johnson, op. cit., p. 27.
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aham Wallas29 analyzed thought activity in much the

.y, using his own thoughts, reports of friends and some

ltions from Helmholtz and others. Although Wallas

ad 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

.1owing steps:

Preparation: a period in which the problem is in-

vestigated and facts collected.

Incubation: a period of n0n~directed activity,

perhaps at a sub—conscious level.

Illumination: includes a period of conscious revela—

tion of the soluti0n(s). It would include the period

in which the sudden flash of insight would most likely

occur.

Verification: the final period in which the soluti0n(s)

are evaluated and a decision reached.

me evidence in support of Wallas' analysis comes from a

of studies by Patrick.” In 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,

 

' 2

;raham Wallas, The Art of Thought (London: Jonathan

6)

atherine Patrick,"Wholeand 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

1 She arrived at substantially similar find—incubation.3

with a third group of subjects in scientific fields. In

last study, it was noted that stages overlapped and did

ecessarily follow a precise order.

Eindhoven and Vinacke were critical of Patrick's studies

reveral 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

not stages were not detected. Unfortunately, there was no

t to collect evidence of incubation or illumination during

ays the subjects were outside the studio.32

Rossman used a survey of a sample of over 700 productive

:ors in his study. Chapter 8, in particular, contains

lVitS affirming the experience of sudden insight.33

 

1Catherine Patrick, "Creative Thought in Artists,“

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

2J. E. Eindhoven and W. E. Vinacke, "Creative Processes

nting," Journal of General Psychology, 47 (1952), 139-

 3Joseph 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‘

1 Analysis of need (in the marketplace)

5. Survey of information available

Formulation of possible solutions

3. Critical analysis of solutions prior to decision

3. Invention

7 Test and development

{ossman's audience was chiefly inventors. He stressed the

:ial importance to ascertain need (Step 2) and to analyze

tacticality of proposed solutions (Step 5) before invest—

Lrther time with an invention. Thus, there was more in-

Lce 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.35

1e evidence offers slight support for the stages proposed

sman, 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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rth 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

5 to be complemented with regard to the thought processes

nich the learner progresses through a problem. Some help

:ovided from a psychological approach to the study of

:ivity. The behavioral, Gestalt and humanistic orienta—

s have had varying success in operationalizing theoretical

:ions.

The Behaviorists' approach to the study has had the most

53 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

iative theory, the production of original ideas reinforces

ierefore increases the frequency of low dominance

\“

16Rossman, gp. cit., p. 80.

 

 



 

ks.37 In one research effort, 120 college freshmen

'ven 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.38

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.“39

e Gestalt psychologist has less difficulty demonstrat—

e validity for his tests of problem—solving. Test situ—

Dr problems are typically constructed to require insight

> successful performance.

 

;arnoff A Mednick, "The Associative Basis of the Crea—

>cess,. Psyghological Review, 69 (1962), 220—232.

Irving 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

I" Productive Thinkingyin 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.‘+0

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

sing 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

s requesting novel uses for objects, but not on a modified

:er Box Problem.* While other problems may require dif—

nt reasoning that may be found related to practice in giv—

musual uses, the authors did conclude that the transfer

 

”oEliot 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

E a matchbox as a platform rather than as a conventional

Lner.
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actice will be difficult to demonstrate in areas of

nation and training.1+1

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."2

I, 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

"1:3

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

difficult for the student to generalize from what he has

 

*lRichard C. Anderson and Richard M. Anderson, "Transfer

Lginality Training,V Journal of Educational Psychology,

I63), 300—304.

2Karl Duncker, "On Problem—Solving," trans. Lynne S.

Psychological Mimeographs, 58 (1945), 21, 47.

3Jerome S. Bruner, The Process of Education (Cambridge:

d University Press, 1963), p. 30.
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earned to what he will encounter later. Second, learn-

ng that has fallen short of a grasp of general princi-

1es gives little intellectual excitement. Third,

nowledge acquired without sufficient structure to tie

t together is knowledge that is likely to be forgotten.

ndividuals who have extensive familiarity with a subject

spear more often to leap intuitively into a decision or

3 a solution of a problem, one which later proves to be

spropriate.1+

3th Duncker and Bruner insist that insight or intuition

Lmized 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

ad problem—solving capability. As Hilgard points out,

aal issue is in describing how past experience is used

; the demands of a problem situation. According to

ls—response theory, sufficient past experience should

Lee 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.“+5

e two theoretical positions highlight a diSparity in

used to assess creativity. Present tests of creativity

1y 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

-, pp. 30-31; 62.

'rnest R. Hilgard, "Creativity and Problem—Solving,"

t and Its Cultivation, ed. Harold H. Anderson

Harper and Bros., 1959), p. 163.

 
k:
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lg to a reasonable incidence of solutions within a chosen

ition.

{umanistic psychologists, Maslow, May and Rogers, con—

creativity "a product of man's healthy tendency to

lize himself to his potential.“+6

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-

l 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

't sometimes seems to be synonomous with health itself.

... It is as if self—actualizing creativity were almost

ynonomous with, or a sine qua non aspect of, or a defin-

'ng characteristic of essential humanness.‘+7

theless, openness to experience and awareness add a human

ty. Openness, says Rogers, is the "opposite of psycho—

il defensiveness, when to protect the organization of the

 

’GMaslow, op. cit., p. 83.

'7Ibid., p. 94.

 



 



 

29

ertain experiences are prevented from coming into

58 except in distorted fashion.”8 One problem in edu-

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.

1e 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.

mental abilities are postulated mainly on a subjective-

L basis. Tests are then constructed and data analyzed

Lally. The approach is appealing to those who seek some

Lve evidence that creativity can be translated to quanti—

lat align in predictable ways.

1 1951, the above authors hypothesized the existence

it 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, 93. 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 soluti0n(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-99

iree statistical methods for measuring originality were

ared:

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

ew1s, "A Factor-Analytic Study of Creative Thinking,"

1from the Psychological Laboratory, Stanford University,

951.  
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>ort to a general factor of originality.50

By 1954, four factors of interest to this study were

itified and reported.51 (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

Unusual Uses .31

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

Apparatus .59

 

While the factors: fluency, spontaneous flexibility,

inality and problem sensitivity were identified with load-

Of 0.30 or larger, the factors of penetration, analysis

 

50R. C. Wilson, J. P. Guilford and P. R. Christensen,

Measurement of Individual Differences in Originality,"

>Sychological Bulletin, 50 (1953), 362—370.

51R. C. Wilson, J. P. Guilford, P. R. Christensen and

Lewis, "A Factor Analytic Study of Creative Thinking

.ties," Psychometrika, 19 (1954), 297-311.

L—  
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synthesis were not obtained in this set of data. And to

2, tests derived from Guilford's battery of instruments,

.uding those obtained from McNemar and others, are still

11y 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.52 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

  

  

   

  

  

   

   

  

tions that generate additional information from existing

edge:  
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

52Robert Wilson, "The Structure of the Intellect," News of

Project on the Academically Talented, 2 (February, 1961).
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:allagher suggests that the "Structure of the Intellect"

>u1ar because it encompasses a wide breadth of cognitive

.ors in one system rather than looking at mental abili—

3 There is one additional reason the.ndividually.5

has received considerable attention: the Operations

1 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.5“

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).

llagher 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

 

3James J. Gallagher, "Productive Thinking," Review of

Development Research, 1 (1964), 358-360.

+Mary Jane Aschner and James J. Gallagher, A System for

5 in Thought Processes in the Context of Classroom Ver-

:eraction, Institute for Research on Exceptional Children

a: University of Illinois, 1962) (Mimeographed).
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TABLE 2

ICTATIONS FOR DIFFERENT STAGES OF THE CREATIVE PROCESS*

 

 

 

 
 

 

; of Predominant Personality Factor

.ve Thinking or Attitude

:5 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 approadhed 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.
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TABLE 3

A PROCESS-PRODUCT PATTERN OF CREATIVITY

 

 

 

ntive 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 II

Teaching and Related Research

In Part II of this chapter, teaching practices and re—

research are reviewed to describe an environment

Give to creativity. A review of related research is

 

 



 

divi

rent

brit



 

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.

ning Objectives

E the many recommendations found in the literature, few

sen tested by other than the originator. Guilford states

that, "... we do not know how we can best teach for  
"55 Four authors have directed their attention tority.

relopment of curricular materials, test measures, and

:ies to encourage and assess creative expression.

iry of the major recommendations offered by Arnold,

re, 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

1d Harding (New York: Scribner's, 19620, p. 164.
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'ences but the methods or curricular experiences them—

are rarely specified.

evertheless, 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.

teraction Analysis

Summaries of research of relationships between pupil

rement and teacher classroom behavior and proficiency

L an early state of development. Domas and Tiedeman

: that prior to 1950, ratings were used in the over—

Lng majority of studies in lieu of observation of class—

>ehavior.56

Barr 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 0.35.57

6S. J. Domas and D. V. Tiedeman, "Teacher Competence:

otated Bibliography," Journal of Experimental Education,

50), 101-218.

7A. 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"

acts were defined in terms of observable acts. Dominative

acts tend to reduce alternatives and increase resistence.

egrative contacts tend to increase flexibility and the

her of alternatives with a decrease in resentment and

nority. Anderson extended these early studies to the class-

n and found that the contacts between teacher and pupil

i 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-

I, initiative, voluntary social contributions and fewer

5 of aggression.58

Independently, Lewin, Lippett and White conducted their

asical experiments. Under laboratory conditions, three

ership 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

58Harold 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.59

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.60

Smith raised the question of overlapping concepts. For

    

  

  
    

 

1e, 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.

 

  

     

  

 

59Kurt Lewin, Ronald Lippitt and Ralph K. White, "Patterns

gressive Behavior in Experimentally Created Social Cli—

," The Journal of Social Psychology,_10 (1939), 271-299.

60J. Withall, "The Development of a Technique for the

rement of Social—Emotional Climate in Classrooms," (Unpub-

d doctoral dissertation, University of Chicago, 1948), pp,

 

 



 

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."61

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

used 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

uence was defined by categories one through four as verbal

vior that expands pupil alternatives. Direct influence

iefined 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

61Barr, op. cit., p. 205.
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TABLE 5

CATEGORIES FOR INTERACTION ANALYSIS**

 

 

 

I
N
D
I
R
E
C
T

I
N
F
L
U
E
N
C
E

D
I
R
E
C
T

I
N
F
L
U
E
N
C
E

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.

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.

 

T
A
L
K

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.

  lO.* 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.

1A. Flanders, Teacher Influence, Pupil Attitudes, and Achievement,

erative 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.

3. Direct teacher influence decreases learning when a

student's perception of the goal is ambiguous.62

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

ence 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

not pronounced with social studies teachers. Flanders

Luded, "Perhaps the conclusion that needs to be emphasized

most 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

Lble patterns of teacher influence. This flexible pattern

rded periods of predominantly indirect influence."63

62Ned A. Flanders, Teacher Influence: Pupil Attitudes and

avement Cooperative ReSearch Project No. 397. (Minneapolis:
—————*

. of Minnesota, 1960).

63113151., p. 117.

 

 

 



 

The data are recorded and preserved in sequence by three

second time intervals. Thus data provide a record of fre—

guency of category behaviors and the verbal behaviors that

nrecede and immediately follow each time unit. To capitalize

>n this quality, Flanders may display data within a 10 x 10

natrix. Interpretations of regions in the matrix have evolved

luring the past decade. Table 6 is a matrix with a rather

elaborate display of areas of interest and use in research.

Cells in a matrix designate the intersection of a cate- 
ory of behavior at T1 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

5 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 G1 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 62
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mld 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

ften resolve competing alternative interpretations. It

rould be pointed out however, that the interpretation follows

ralysis of data; the data collected by the classroom observer

:eserves frequency and time-sequence information for later

ialysis. 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.5”

 

61*Donald M. Medley and Harold E. Mitzel, "Measuring Class—

Om Behavior by Systematic Observation," Handbook of Research

1 Teaching, ed. N. L. Gage (Chicago: Rand McNally, 1963), p.W—
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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.

Crutchfield65 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<3fincreased performance by pupils on the

Minnesota Test of Creativity and on other measures developed

m“—

65

Crutchfield, 9p. cit., pp. 196—205.
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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."66 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.67

 

_ 66Hughes Mearns, Creative Power (New York: Dover Publi-

cations, 1958), p. 20.

67J. P. Guilford, Creative Intelligence in Education

(Los Angeles: Los Angeles County Superintendent of Schools,

D1v1sion 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-eyaluative

approaches, and the l1ke 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.69

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

 

. 68E. Paul Torrance, Role of Evaluation in Creative Think—

}gg, Cooperative Research Project #725 (Minneapolis: UnIFEE:

SltY Of Minnesota Press, 1964), p. 398.

 

69Harold H. Anderson, On the Meaning of Creativity, pre—

pgggd for a workshop on Creativity in Childhood and Adolescence,
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creativity tend to have teachers who reward by a technique of

personal interest and praise for personal attributes and who

avoid rewarding by evaluation."70 (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

. 7 1 .

e1ght target variables." There was alSO some ev1dence 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.

373 (Stanford, California: Stanford University, 1963), p.

97.

71Robert L. Spaulding, Achievement, Creativity and Self—

Concept Correlates of Teacher—Pupil Transactions in Elementary

§2322£§. U. S. Office of Education, Project #1352 (Urbana,

Illin01s: 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.

2. 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.

Hutchinson elaborated on his observations to suggest that

teachers in his study modified pupil ideas to conform with the

teacher's preconceived idea.72

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

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

——————____________

72Hutchinson, pp. cit., p. 36.
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3 . .

And there 18 some ev1dencethat their ideas have value.7

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 more 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.7L+

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

 

73E. 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.

71+Paul David Enochs, "An Experimental Study of a Method

for Developing Creative Thinking in Fifth Grade Children,"

{Unpublished doctoral dissertation, University of Missouri,

964).
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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."7S

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 Eypgg

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—

6 Unless teacherslectual skills in reaching his conclusion."7

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

. 7 7

to the use of "concrete" and "abstract" quest1ons.

M.

75 .

Robert S. Soar, An Integrative Approach to Classroom

Learning (Philadelphia: Temple University Press, 1966), p. 184.

76Louis J. Rubin, "Creativity and the Curriculum,"

EEgggiyity Its Curriculum Implications, ed. John Curtis Gowan,

George D. Demos and E. Paul Torrance (New York: Wiley, 1967),

P. 204.

. 77R. L. Carner, "Levels of Questioning," Studying Teach—

ififl, ed. James Rath, John R. Pancella and James S. Van Ness

(Englewood Cliffs: Prentice—Hall, 1967), pp. 182-186.

IILa________________________________________11 All.



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.78 Gallagher

observed that a slight shift in question type on the part of

the teacher resulted in a relatively large increase in pupil

participation.79

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.80

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).

79Mary 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.

8°Mary Jane Aschner and A. E. Wise, Supplemental Materials

for Factors Related to Intellectual Initiative in the Classroom:

Teacher Influence, Sex Differences (Mimeographed). 1964.



55

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 III

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 know is 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.1

 

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

____________________

1Jean 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 ser1es of steps, eg.,

Wallas' four stages: preparation, incubation, illumination

and verification.2 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 praise3 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).

 

_ 3E. Paul Torrance, Role of Evaluation in Creative Think—

ing, Cooperative Research Project #725 (Minneapolis:

Un1versity 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.5 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.6 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 II

A Theoretical Construct of Creativity

Creativity was defined for the purpose of this study as

the problem solving performance of the pupil by which

“*—

5Robert 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

______________________

*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.7 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 Psycholggy 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

00-. 1933).
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period of doubt and search might precede deliberation of

possible solutions. In 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

0f 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 Eggs (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 just 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."8

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

M.—

. 8Merle 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.9 In

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

v Restricted to judgment or choice among several pre—

selected alternatives

M—

9E. 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.

 



Closed

One acceptable answer.

Criterion of accept—

ability not known or

imposed by rule.

68

Restricted

Number of possible

answers not known

Criterion found in

whatever a solution

must accomplish.

Open

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

An Open—Restricted—Closed Classification

of Problems and Answers.

Figure l.

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 preportionately 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 Achievement

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, "Seeing

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

EEEEI 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

Ability. 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.10

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 additional 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.

...—k

1°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

Tate11 and the A C Test of Creative Ability.12 

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. In 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

 

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

12Harris, op. cit., p. 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 .31 .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 Instructions and

Scoring Protocols).

Scoring Creative Performance with the

Battepy, 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-

 

Tiplg Fluency bility ality ation Adequacy

Picture Completion X X X X

Pictures from

Circles X X X

Product Improvement X X X

Unusual Uses X X X

Asking Questions X X

Seeing Problems X X X

Solving Problems X X

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 0

O
J

0 Encourage children to find their OWn problems.

4. Give children time to use their separate cognitive

skills of problem sensitivity, intuition and evalua-

tion.

5. Share evaluation and judgment.

O
N

a 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.

 

 





86

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:

l. 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, Xi, 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
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SUMS OF DEGREE OF MEAN

SQUARES FREEDOM SQUARE

RegreSSion SSR K MSR

Error SSE N — K - l MSE

Total SST N — 1

Figure 3. Format for display of ANOVA in multiple

regression.

ANOVA for Deletion of D Independent Variables

 

H : B - B = O

O Yxl YXDelete

MSD

HI ‘ BYX - Byx 75 0 FD, N-K-l = MS
I E

SUMS OF DEGREES OF MEAN

SQUARES FREEDOM SQUARE

Diff — MSerence SSR SSD D D

Err — - l Mor SSE N K SE

TOt : N _ 1al SST SSR + SSE

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.

HO : byx = 0 N—2

t = r

n-2

Hl : byx # 0 V l - rE
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A criterion probability level of p i 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 Control 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 108-109.13

 

13Betty 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.
 

: = : 0.H0 byx 0, H1 byx #

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. 

H0: byx = 0, H1: byx # O.

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.

H0:BX—BX =0, H3:BX—BX 760.

y 3 Y 3 delete y 3 Y 3 delete

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, H : B — B y 0,0: B - B 4 X X

yX4 yx4 delete y 4 y 4 delete

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 (lo—ratio) and

creative performance scores of divergent thought and problem

solving.

H : B - B = 0, H : B - B f 0.

0 ny YXS delete 5 ny yxs delete
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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.

O.BX-Bx =0, H6:BX-Bx 750.

Y 6 Y 6 delete Y 6 Y 6 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

Scientific 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

OJ 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. Figgp, 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

v

and/or problem solving performance and measures of

teacher—pupil classroom verbal interaction.

the relationships between measures of divergent thought

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‘l. These scorer reliability estimates for the problem



  

96

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 pp gl.,

avoided this artifact of dependency by using separate tests

for different factors. Factor analysis was employed to help

resolve whether to retain factor scores, task scores or both.

A verimax rotation was made with fifty task—factor variables

of Forms A and B. With two factors (Appendix C, Table A—3),

Forms A and B clustered into separate factors. With six

factors (Appendix C, Table A—4), a non—verbal factor, an

elaboration factor and a combined verbal and problem solving

factor appeared with each form of the test. With an eigenvalue

just above a value of 1, twelve factors were isolated. A sep-

arate problem solving factor was identified from a factor

loading on verbal tasks. The factors of fluency, flexibility

and originality did not appear. Accordingly, the non—verbal

task scores were summed together, the verbal task scores were

Summed, and the problem solving tasks were summed. The factor

of elaboration was retained as a separate score. However, the

two elaboration scores from the verbal tasks were dropped due

to low means and skewed distributions.

In general, the average scores for alternate forms were

found comparable with the exception of the non—verbal task,

Circles. The use of the alternate form, quares, resulted in

an average score one point lower and a standard deviation ten
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percent higher than obtained with Circles. The alternate use

of Squares probably presented a more difficult task. It may

be a reason the non—verbal A Form with CirCIes was aligned by

factor analysis with the verbal tasks of creativity while the

non-verbal B Form, Squares, tended to align more with the

problem solving tasks. Wodtke1 reported (Table 9) a total

battery reliability of .75 with nine tasks compared to the

reliability of .68 for seven tasks of this study. The relia-

bilities of task, subtotal and battery total sCores compared

favorably with reliabilities reported by Torrance. He reported

reliabilities from scores of elementary school aged children  ranged from the 40's to the upper 60's.2

A striking deviation from results obtained by Torrance

may be noted in the mean score for elaboration on Task 11,

Squares. Torrance reported a comparative study of mean,

standard deviation and reliabilities obtained from 31 technical

college students' scores of Circles and Squares. Fluency,

Flexibility and Originality averages on the Form, Squares, were

found to be one to three points lower with a higher standard

deviation for originality scores. This would lend support to

an observation earlier that the Form B alternative, Squares,

may present a more difficult task. However, Torrance reported

M.“

1Kenneth Wodtke, "A Study of the Reliability and Validity

0f Creative Tests at the Elementary School Level" (unpublished

doctoral dissertation, University of Utah, 1963), pp. 54-56.  
2Ibid., p. 57.
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TABLE 9

A COMPARISON OF RELIABILITY ESTIMATES OF MEASURES

OF CREATIVE PERFORMANCE FROM THIS STUDY WITH

ESTIMATES REPORTED BY WODTKE ON THE

TORRANCE BATTERY

 

 

Task Title Wodtke (5th Grade) Anderson (6th Grade)

Estimates Estimates

 

Figure CompletiOn

 
Originality 0.20 0.31

Circles 0.55 0.37 (alternate

forms circles-

(Same pre—post squares)

test forms)

Product Improvement

Originality .47 .42

Unusual Uses

Originality .38 .39

Consequences Problem Solving

Tasks

Sub Total Score .58 .57

Ask and Guess .66

Total Battery

(9 tasks) 0.75 .68 (7 tasks)
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the college student sample obtained an average elaboration

score seven points above the average obtained with circles.3

In sharp contrast, the sixth grade sample of this study ob-

tained an elaboration average score thirteen points less on

Squares than on Form A, Circles. It may be that elaborative

drawings were sacrificed for more time to think of additional

figures incorporating squares. Or it is possible that while

Circles lent themselves to drawing faces of every conceivable

form, Squares did not. Since a face is not a unique response,

originality scores were not affected, but the imaginative

details would be counted as an elaborative detail. One or

both conjectures may be a source of the difference between the  
two alternative forms of non—verbal Task 11.

The values for skewness indicated small to moderate shifts

from the idealized normal distribution. Frequency of scores

were prepared and summary distributions by standard scores, Z,

were reported along with median and range (Appendix C, Table

A'5). The non-verbal tasks scores of "flux"* and originality

for Form A and B were found to approximate a normal distribu—

tion. The distributions for problem solving task scores of

flux and adequacy did not meet a chi-square test for normal

“—

3E. Paul Torrance, Administration and Scoring Guide for

the Squares Test (Minneapolis: UniverSity of Minnesota, 1963),

Appendix, Tables 2 and 3.

 

*Fluency and Flexibility were combined and the resultant

Score termed "Flux".  
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distribution. However, the distribution between Forms A and

B are similar and found to be skewed in a positive direction.

It may be noted that one student, in fifteen minutes, ob—

tained 40 points for adequacy on Form B. It would have been

considered a remarkable performance just to write that many

responses in the limited time much less adequately respond to

the three difficult tasks.

The verbal scores of flux and originality had pronounced

skewed distributions such that the mean exceeded the median by

twenty percent. Ninety-one pupils (12%) obtained scores of

zero for originality on Task III B, Product Improvement 

(Monkey). One hundred and fourteen (15%) obtained identical

originality scores of zero on Task IV A, Unusual Uses (Box).

These percentages had an impact on the distributions. Task IV

A, Unusual Uses (Box) often initiated the response of using

 

the box as a container. UnleSS and until the pupil thought of

another category of uses, the scoring protocols awarded zero

credit for originality. It is also believed that the scoring

protocol for Task III B, ProdUCt Improvement (Monkey), may have

been a source of more zero credit responses than the A Form

(Elephant). Nevertheless, the protocols were closely followed

to maintain consistency in scoring across classroom groups.

Put in another perspective, however, the protocols did work to

exclude credit for the conventional answer. For one pupil in

eight on two tasks it was, in a sense, too easy to make a con—

Ventional response. The result was a skewed distribution for

the two task measures of originality.
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Despite several differences between Form A and B, it was

found that the distributions were remarkably similar between

the non—verbal, verbal and problem solving scores. The range

of scores for a test battery that had no limit to the number

of possible responses, save for the limit of time, ranged from

28 to 455 or from Z scores —2.5 to +4.0. The test battery had

tapped a performance ability that ranged widely among the

sample of sixth grade children. Yet the total score approached

a normal distribution with skewness of only 0.25 and 0.33

respectively for the two Forms, A and B.

Evidence to support the definition of creativity as a

problem solving performance came from an inspection of corre—

lation coefficients of task variables, factor analysis of the

transformed task variables and from F—statistics tests of

significance of measures of problem solving in multiple regres—

sion analysis. Correlational coefficients of non-verbal task

scores, verbal task measures and problem solving measures,

sub totals and battery total score for Forms A and B are pre—

sented in Appendix C, Table A-6. The Metrppolitan Achievement
 

Egg: (MAT) measure was included. The highest correlational

values between the three subtotals and the Metrppolitan Achieve—

ment Test (MAT) was obtained with the problem solving subtotal.

This was not surprising and it does lend support to the theo—

retical position that background information and therefore

academic achievement is important if the task presents a problem

in which the student can "see" the relevancy of his information
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to the problem. The table also includes the three separate

measures from the problem solving tasks, Asking, Seeing Conse- 

 quences, and Suggesting Solutions. The correlation coefficients

of the first two part scores of problem solving were in close

agreement with the other variables in the matrix. Task 7,

Suggesting Solutions, tended to have a coefficient value about 

0.1 less with the other matrix variables compared with Task 5

and 6 values. Attenuation may be part of the reason, but the

nearly equal correlations of all three Task variables with MAT

scores mitigates against that argument. Between Task 5 and

Task 7, there is a 0.1 drop in value of the intercorrelation

on Form A and again on Form B. On both Forms, Task 6 has

essentially the same correlational values with Tasks 5 and 7.

There appears to be a common attribute; differences, if any,

are not as apparent. In general, correlational values obtained

between Total Battery score and the sub—test scores were high—

est with the verbal creativity task scores, next with the

problem solving task scores and last with the non—verbal crea—

tivity scores. The interrelations between the three subdivi—

sions of the battery were consistent within the two forms of

the test battery. Correlational values of non—verbal, verbal

and problem solving subtotal scores were reported in Appendix

C, Table A—7. The numerically similar values and the relative

rankings of the correlational values between subtotals suggest

that the problem solving scores have as much in common (or

perhaps a bit more) with the two creativity task subtotals than
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the latter have between them. Factor analysis was next em-

ployed to assist in verifying this observation (Table 10).

With 20 variables, ten from each Form, five factors ap-

peared with an eigenvalue cut-off just below 1 (0.95). Two

factors (2 and 3) were associated with Forms A and B: non—

verbal and problem solving measures. Elaboration, factor 5,

verbal tasks, factor 4 and a problem solving task, factor 1

were also identified. The problem solving task variables also

had moderate loading with the verbal task factor and with the  
two non—verbal task factors. With the exception of elabora—

tion, separate factors by fluency, flexibility or originality

did not appear. Instead, factors could be identified by verbal,

non—verbal and problem solving task measures. There was suf—

 ficient overlap across the principle non—verbal, verbal and

problem solving subdivisions to warrant the use of a total

score. Thus, for the remainder of the study, a non-verbal,

verbal, and problem solving subtotal scores, elaboration and

battery total scores were used. However, originality and

adequacy scores were also carried forward in the analysis to

insure the continued analysis of those performance measures.

A third test of the general hypothesis of creativity as

a problem solving performance employed multiple regression

analysis. The question tested whether problem solving vari—

ables would be significant "predictors" of creativity scores

in addition to the predictors of academic achievement scores

and PIE-experimental creativity test scores. Results were
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TABLE 10

A SUMMARY OF RESULTS OF FACTOR ANALYSIS WITH FIVE FACTORS*

 

 

 

FORM B FORM B

VERBAL & NON-VERBAL VERBAL

PROBLEM & PROBLEM & PROBLEM

_ _ SOLVING FORM A SOLVING SOLVING ELABORATION

l. FLUE NV A 78

2. FLUE NV B 28 82

3. FLEX NV A 72 35

4. FLEX NV B 26 82

5. ORIG NV A 70

6. ORIG NV B 29 65

7. ELAB NV A 78

8. ELAB NV B 75

9. FLUE VB A 46 52 47

10. FLUE VB B 30 78

11. FLEX VB A 49 41 42

12. FLEX VB B 33 67

13. ORIG VB A 38 45 54

14. ORIG VB B 83

15. FLUE ps A 74 38

16. FLUE PS B 69 37 37

17. FLEX PS A 77 25

18. FLEX PS B 67 39 28

19. ADEQ PS A 80 27

20. ADEQ PS B 68 38 28

 

 

*Factor loadings below .30 were omitted except in a few instances of multi—

Ple loadings.
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reported in Table 11. The partial correlational values re-

flected a moderate relationship between pre— and post—test

creativity measures as expected. The non-verbal measures were

not significant predictors of verbal creativity scores or

problem solving measures. But the problem solving measures on

the dependent variables of non—verbal and verbal creativity

scores were significant at the .02 level or better. The verbal

creativity measures were also significant predictors of non-

verbal and problem solving scores. The MAT total score did

not reach significance in predicting originality on verbal

tasks, but was a highly significant predictor for non—verbal

and problem solving measures. The increased dependence of

problem solving measures, compared with the non-verbal and

verbal creativity scores, on academic achievement measures was

demonstrated with partial correlational coefficients of .3.

The value nearly equals the obtained pre—, post—test partial

correlations of the mid —.30's.

In this first section, were reported the results of an

investigation of correlation coefficients that included factor

analeis, and a F— statistic test of significance of partial

correlations above pre—test partial correlations. It was demon-

strated that measures of problem solving of a type that Permits

an undetermined number of acceptable answers were consistently

related to creativity measures from the Minnesota Test of

Creativity. In the next section, creativity as a problem solv-

ing activity is investigated with measures of classroom inter-

action.
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Prior to initiating an analysis of teacher-pupil classroom

interaction variables in multiple regression, an analysis of

variance of classroom average score for each of the principle

measures of creativity to test the null hypothesis of equal

means. In both A and B Forms, the eleven task variables failed

to support the null hypothesis. A summary of F—statistics

calculations was reported in Appendix C, Table A—8. Homogeniety

of variance was accepted from inspection of the classroom sum-

maries of means and standard deviations.

The summary data provide an insufficient picture of the

distribution of creative abilities in the classroom as judged

by the performance measures. Using medians of subtotals of

non—verbal, verbal and problem solving measures as criteria,

scores were divided into two groups for each subtotal. Group

one was composed of frequencies by classroom of scores above

the median on all three subtotals. Group three, by the same

token, was composed of frequencies below the median on three

subtotals. Group two was compiled from frequencies in which

at least one subtotal was above and one subtotal score below

the median. Seven classrooms were found to have two children

or less that were below the median on three subtotals. Seven

other classrooms had less than three children above the three

medians. The remaining classrooms also varied in distributions

of scores, but with at least three children on either side of

the median for the three subtotals (see Appendix C, Table A—9).
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Before becoming enmeshed in teacher—pupil interaction vari—

ables, a moment for perspective is worthwhile. It is intended

that classrooms shall not be reduced to a common denominator

of the teaching variable or the average score.

from measures, differences can be noted.

Rather, that

An analysis of summary interaction analysis data was con—

ducted with the aim of constructing variables that would be

tested in multiple regression equations.

lated that there were six,

within the ten by ten matrix of interaction variables.

loci could be associated with matrix cells,

with teacher—pupil use of ideas.

Pupil—initiated talk

Teacher—directed pupil talk

Pupil—teacher silence

Teacher

Teacher

Teacher

Teacher

explanation, lecture

use of pupil ideas

criticism & directions

response to feelings

possibly seven,

nines

eights

tens

fives

two & threes

six & sevens

ones

It had been postu—

loci of interest

These

frequencies and

PI

PD

Tens

Center

TI

TD

Not used

There was also considered the possibility that teacher criti-

cism might well be separated from teacher direction. And, the

teacher recognition or acceptance of pupil feelings was another

possible locus considered, but later rejected. While a class-

room observer, this writer remained within hearing distance of

five or six selected teachers and their pupils enroute to the

gymnasium, lunch or outdoor recess areas.

 

The unrecorded
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conversations have been convincing: the recorded instances of

teacher acceptance or sensitivity to feelings (Category One)

do not adequately represent some teachers' use of Category One

talk. Rather, at least some teachers choose to use the more

informal and a more private setting found outside the class—

room but still within the school. Typically, these teachers

make just a few remarks, perhaps with a bit of humor, to "tide

over" the situation and then return to the lesson. However,

the matter often does not end with the episode; they often

 

check with the student later to determine the extent of emo—

tional residual and to work with the learning difficulty. These

teachers seem to handle the immediate situation as it occurs

in the classroom. But they do not end the matter; it is de—

ferred for a quieter time. Therefore, a locus of pupil feeling

and teacher acceptance was discarded in favor of combining the

Observed frequency of acceptance of feelings with teacher

acceptance of pupil ideas. It will be readily recalled that

Flanders also has included Category One frequency with teacher  
praise and acceptance frequencies to obtain the variable of

indirect teacher behavior. The analysis proceeded for the pur—

pose of verifying the existence of the proposed loci, or alter—

natively providing evidence that might have led to (l) the

reduction in loci variables and (2) the treatment of transi-

tional areas that exist between loci. That is, it may be clear

from the literature and classroom experience that use or ac—

ceptance of pupil ideas presents a different classroom procedure
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and climate from that classroom climate associated with the

use of teacher-presented ideas as with a lecture or directed

discussion. But questions can be used during teacher—directed

discussion, drill and invitations for pupil initiated ideas.

Questions, Category 4 of the Flanders System, was regarded as

transitional; that is, Category 4 frequencies might have been

added to several variables. Correlations were used as an

aid in placing the transitional frequencies of the matrix with

the variables with the higher inter-relationships.

The 10 X 10 matrix of cell frequencies was first divided

by pupil talk and teacher talk. After all, the pupil to be

creative would need at times to initiate his own ideas. The

type of pupil talk was also deemed important. Pupil initiated

talk (the nine cells) was predicted to be related to pupil

performance on measures of originality while pupil—directed

(by teacher questions and directions) was predicted to be re—

lated to pupil performance on measures requiring an element of

evaluation (Tasks 6 & 7). Reflective silence (Category 10)

was predicted to be related to total creative performance

measures.

The teacher, it was predicted, would affect pupil per—

formance by his skills in recognizing the contributions of

Pupils, adding ideas of his own and helping to build concepts

incorporating the ideas stemming from the class. The mnemonic,

IDEAS, was coined for the activities of Identifying, Develop—

ing, Extending and Encouraging, and Accepting Student ideas.
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Of critical importance was whether column and row four would

correlate with the Teacher Indirect (TI) corner of the matrix.

The notion that the teacher may contribute his ideas along

with the ideas of pupils could be tested in part by the corre—

lation frequencies of row and column five with the first four

categories of the matrix. The 5 X 5 cell, lecture or other

teacher talk followed by additional teacher talk, was not in—

cluded because pupil ideas are not necessarily incorporated

into teacher steady talk.

The use of criticism had been distinguished from evalua—

tion in the previous chapter. Category 7, criticism, was

predicted to have a negative relationship with pupil perform—

ance. Relationships between teacher use of directions,

Category 6, and pupil performance on creativity measures are

complex. Originally, it had been thought that teacher direc—

tion would curb or restrict pupils to standard questions and

answers. However, once in the classroom, directions could,

at times, be observed to facilitate pupil progress. For

example, a steady flow of directions may often be heard just

prior to a field trip or during the construction of a class or

grOup project. "Where are the scissors? Look in the drawer.

Where do I go for a permissiOn slip? Betty is team captain."

are but a few examples of Category 6 that are missed in the

"well regulated" classroom. Eventually, teacher use of direc—

tions, Category 6, was considered together with teacher use of

Criticism because of an over—riding need of the study to ensure
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that pupil-initiated ideas and silence met with teacher approv—

al. Otherwise, the Categories, nine and ten, could have been

suspected of being representative of frequencies of abusive

pupil behavior.

Clearly, the ideal variable of pupil talk would be re-

sponsive to the frequency of talk and to the quality of that

talk. Quality can be established with a ratio. For this study,

the ratio of approval to disapproval was used. Not termed

"indirect" or "direct" in the sense of extending or restricting

pupil initiative as used by Flanders, the ratio did employ

Categories 1, 2, 3, 4, and sometimes 5 in the numerator and

Categories 6 and 7 as additional categories in the denominator.

But the ratio does not reflect frequency of pupil or

teacher talk. To complete variables of pupil talk, the fre—

quency of "steady state cells", 8 X 8 and 9 X 9 were multiplied

by the ratio of teacher acceptance. For example, if criticism

preceded or followed pupil talk once in ten events, the value

of the pupil talk variable would be 90% of the observed fre-

quency. The variable precluded a high value for unapproved

pupil utterances, and also precluded a high value in the class—

room in which little time was afforded for pupil expression of

ideas.

The two pupil measures of pupil talk, employing the combi-

nation of ratio and frequency, were termed pupil—directed mesh

and pupil—initiated mesh. The word "mesh" meant more than a

mesh of ratio and frequency. It was to be a mesh of pupil idea
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and teacher acceptance. And, it was to be a mesh in cognitive

consistency between pupil and teacher. Hardly formalized to

a concise statement, it nevertheless seemed inconsistent to

elicit pupil—initiated talk with a demand or an opinion as to

the answer on the part of the teacher. Conversely, it seemed

cognitively consistent for the teacher to elicit directed pupil

talk with an exchange of opinion or request for additional

information. The pupil—directed mesh (PDM) was defined as

(l, 2, 3, 4, 5, X 8/ l, 2, 3, 4, 5, 6, 7, X 8)9(8 X 8). The

variable, pupil—initiated mesh (PIM) was defined as

(l, 2, 3, 4, X 9/ l, 2, 3, 4, 5, 6, 7, X 9)°(8, 9, 10 X 9).

It can be noted that PIM had the additional constraint that

pupil initiated ideas shall be immediately preceded or followed

by praise, acceptance or a question, but not with teacher

Opinion. In effect, PIM was designed to reflect the frequency

of pupil—initiated talk in which the focus of the moment (three

seconds) was upon the idea of the pupil rather than the teacher.

These definitions were subject to review after a study of cor-

relates between selected segments of the 10 X 10 matrix and

defined variables.

In order to test and check proposed interaction variables,

a correlational matrix was prepared composed of three tiers.

The first tier consisted of segments of a 10 X 10 matrix be—

lieved to be basic units of interaction. Interspersed were

individual cell frequencies of those cells that were believed

tO be in transitional areas between loci. Finally, cells
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thought to represent the focal points of loci were included.

It was anticipated that some variable would be used that in—

cluded the frequency of pupil—initiated ideas (Category 9)

and teacher elicitation and response to those ideas (the ninth

column and ninth row of the matrix). But one question specific

to that eventual variable was whether the use of teacher lecture

or explanation was compatible with frequency of pupil-initiated

ideas. The 5-9 cell frequencies were included in the matrix

to determine the correlation with 9-9 cell frequency and the

3-9 cell frequency. In a similar way, the 6—8 cell frequency

was included to determine by correlational analysis if that

cell represented something different (Directed drill) from the

4, 5, X 8 frequencies (Review and evaluation).

The second tier began with the same cluster of cells as

the first tier, but titled Teacher Indirect (TI) and closed

with Flanders' variable of direct teacher talk (d). Finally,

the third tier of interaction variables began with the TI Ratio

and ended with PI Mesh. In this fashion, the correlations of

matrix cell frequencies could be checked for relationships

with six loci of the second tier. And the combination of loci,

as found in the third tier, could be also checked for agreement

with the basic units and larger frequency combinations.

As expected, the block of cell frequencies, 1, 2, 3, X

l, 2, 3, or TI was found positively correlated with teacher

frequency of use of questions. Teacher directions were found

to have essentially a zero correlation with TI; criticism was
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negatively correlated with TI. Teacher continuous talk was

borderline with TI (0.18). Quite unexpectedly, TI was nega—

tively correlated (—.36) with pupil—directed talk, 8 X 8

frequency. By contrast, TI was positively correlated (0.30)

with the 8, 9 X 9 cell frequencies. It had been anticipated

that TI would be positively correlated with both types of

pupil talk frequencies.

The negative values for coefficients of correlation be—

tween TI and the 7 X 7 cell frequency, and direct teacher talk

(Flanders direct influence variable), demonstrated two separate

loci of interaction as anticipated.

The use of Category 10, silence or confusion, was found

to have an essentially zero correlation with TI. This is in

agreement with the notion that some teachers use silence for

moments of reflection and independent seat work. Other class—

rooms obtain increased frequencies of Category 10 through con—

fusion. The 10 Ratio variable appeared to resolve the problem

of separating approved silence from confusion that met teacher

disapproval. The 10 Ratio was found to be positively corre-

lated (0.64) with TI and pupil—initiated talk (0.40). The

negative correlation between the 10 Ratio (-0.42) and teacher

use of criticism contrasted with the +.30 correlation between

the use of criticism and the total unmodified frequency of

“Tens". That is, the ratio of the frequency of silence with

teacher approval or acceptance to the frequency of silence in

all row and column cells including silence (or confusion) that
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received teacher disapproval appeared to satisfactorily divide

silence from confusion. The ratio would approach a value of

1.0 as the use of approved silence increased and/or the use

of unapproved silence or confusion decreased. A comparison of

correlations of the 4 X 9 cell, 5 X 9 cell, 6 X 9 and 7 X 9

cells with the 8, 9 X 9 indicated the 5 X 9 cell as transition-

al or borderline in interrelationship with pupil initiated

talk. Because the 4 X 9 cell obtained a considerably higher

coefficient values with the l, 2, 3, X 9 cells (0.44) than with

the 5 X 9 cell (0.29) and a higher coefficient value with

(8, 9 X 9) cell frequencies than did the 5 X 9 cell frequency,

the PI Ratio was later defined as: l, 2, 3, 4, X 9/ l, 2, 3,

4, 5, 6, 7, X 9.

It was intended that teacher—pupil interaction variables

be summed to present as parsimoniously few variables as pos-

sible. The first attempt was labeled simply Total 1 and Tppqi

2. Total 1 was obtained from the sum of the PI Ratio and PI

Mesh. PI Mesh, pupil initiated talk accepted or elicited by

the teacher, plus the teacher ratio of encouraging pupil ini-

tiated talk to disapproval were summed to reflect the perform-

ance of both teacher and pupils in sustaining pupil ideas.

Unfortunately, the value of the ratio is much larger than the

use of student initiated talk. Consequently, the latter

variable was masked as indicated by the decreased correlational

value (0.22) of Total 1 with the 8, 9 X 9 frequency as compared

With the PI Mesh correlation coefficient of 0.96 with the
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8, 9 X 9 frequency. Totals used in multiple regression were

revised by normalizing each variable before summation. It was

not clear what Total 2 represented since it was formed with

the addition of TI-R, lO—R, PD—R and PD—M. The negative corre-

lation of pupil-directed talk (PDM), with the use of teacher

praise and encouragement, TI, and the use of silence was simply

not anticipated. It appeared however, from the correlations

obtained from the l, 2, 3, X 8 cell frequencies, the 4, 5, X 8

and 7 X 8 cell frequencies and the 8 X 8 cell frequency that

pupil—directed talk included a moderate proportion of drill.

The variables of interest for the remainder of the study are

found in Table 12. The corresponding areas of a 10 X 10 matrix

are shown in Figure 5.

The correlational coefficients obtained from creative

performance measures and classroom interaction measures were of

considerable interest. If the values were moderate (above .3

or .4), the independent variables in multiple regression would

not be independent, reducing the probability of obtaining

acceptable values with an F—test statistic.

But beyond the immediate statistical consideration was the

question of relationship between creative abilities of pupils

and classroom patterns of interaction. Specifically, pupils

who produce an above average number of unique ideas might also

be found to initiate pupil talk (Category 9) with above average

frequency. In turn, the pupil—initiated talk could be followed

by teacher criticism or increased use by the teacher of student
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TABLE 12

A SUMMARY OF CLASSROOM INTERACTION VARIABLES

 

 

NAME

Teacher Indirect

Teacher Direct

Teacher Indirect Ratio

Developing Questions

and Ideas

Drill

Developing Broad Ques-

tions and Ideas

Pupil—directed talk

Pupil—initiated talk

Pupil-directed Ratio

Pupil-initiated Ratio

Pupil—directed Mesh

Pupil—initiated Mesh

SYMBOL

TI

TD

TIR

DQI

DRILL

DBQI

PDT

PIT

PDR

PIR

PDM

PIM

MATRIX DEFINITION

1,2,3, X 1,2,3

l,2,3,4,5,6,7, X 6,7

Tl/TI+TD

(11213/415r X 1I213r4) " (lI2I3I4I5I

X 7)

l,2,3,4,5,6, X 8 (column 8 only)

DQI — Drill

8 X 8

8,9,10 X 9

1,213,475, X 8/1I2I3I4I5I6r7 X 8

1,2,3,4 X 9/1,2,3,4,5,6,7 X 9

PDR X PDT

PIR X PIT
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ideas. The correlational values suggested a relationship near

zero between the observed pupil-initiated talk and creative

performance. The correlation between teacher use of pupil

ideas (TI) was negative in arithmetic sign for all creativity

measures. In contrast, the teacher use of student ideas in—

creased with an increase in academic achievement scores. The

correlational value of +0.19 was statistically significant at

the .0005 level. It was also found that there was a decrease

in teacher use of directions and criticism with creative and

academic performance. However, the value of —0.23 with the

academic achievement measures (MAT) was twice the values found

with the creative performance measures.

While the frequency of pupil—initiated talk (Category

Nine) was found to approximate zero correlation with creativity

measures, a positive correlation was found between directed

pupil talk (Category Eight) and creative performance measures.

Again, by contrast, this relationship did not appear with the

academic achievement measures. This corroborates a subjective

observation that some teachers would respond to divergent pupil

ideas with tightly controlled discussion. Other teachers would

respond by using the pupils' ideas as part of the on—going work

at hand. Thus, while the frequency of pupil-initiated talk did

nOt correlate significantly with creativity measures, it will be

noted that the PIM measure of "mesh" of pupil and teacher inter-

action did correlate in a positive direction. Teachers may

have reacted in one of two ways to divergent pupil talk:
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(l) by using the ideas as measured by PIM or (2) by switching

the pupil talk from divergent to convergent, predictable talk.

The correlational values of statistical significance be—

tween classroom interaction variables and post—treatment

measures of creativity (Form B) were also reported in Appendix

C, Table A—lO. The coefficients between the measures of crea-

tivity and pupil talk (Category 8 and 9) were substantially

reversed in values. The directed pupil talk measure correlate

of 0.04 with the Form B Total Battery Score was statistically

not different from a value of zero. The pupil-initiated talk

correlated 0.15 with the same Total Score. While the relation—

ship between the type of pupil talk and measures of creativity

had changed, the relationship with academic achievement scores

(MAT) and pupil-initiated talk remained moderately positive

(0.24).

The change in coefficients of correlation from pre- to

post-treatment forms of creativity measures were small albeit

significant. Whether the post—treatment correlations were

associated with the mutual correlate of academic achievement

could best be determined in multiple regression analysis.

A series of preliminary analyses in multiple regression had

established the academic achievement score, MAT Form A, pre—

treatment measure of creative performance, and the sex of the

Pupil to be significant "independent" variables in predicting

post-treatment measures of creative performance. The average

scores of girls on the subscores of the test battery were
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consistently higher than the average scores obtained by boys

(Appendix C, Table A-ll). Next, measures of classroom inter—

action were introduced into the multiple regression equations.

A summary of results are reported in Table 13.

The indirect/direct teacher influence variable was found

to be a statistically non—significant correlate in regression

on measures of creative performance. However, the problem

solving task measures were significantly dependent on the

measure criticism and direction, observed in the classroom.

The direct influence, d, pupil—directed ratio and the pupil

initiated talk ratio were found significant predictors of

problem solving measures. The latter two ratios had as denomi-

nators the frequency of directions and criticism associated

with pupil—directed talk and pupil—initiated talk. There is

therefore the possibility that negative criticism, as differ—

entiated earlier from evaluation, may be a deterrent to evalu—

ative performance. It is noteworthy that the Task 5 measure,

Asking Questions, did not pose constraints to foreseen diffie

culties or to be fair to affected people, and was not dependent

on the frequency of directions, criticism or the ratio of

acceptance/criticism of pupil talk. Indeed, aside from the fre—

quency of silence or confusion, Category 10, there was no

success in predicting the adequacy measure on Task 5 from the

classroom interaction variables. A lame guess is that the pro—

cedure of applying a criterion of acceptability without making

the criterion manifest to the respondent may have run counter to
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the task requirement as perceived by the pupil. The last three

variables, PIM, IDEAS and 10 Ratio, plus the sum of these vari-

ables, TIPI, were found to be significant predictors Of Task 6

and 7, evaluation.

Three measures Of teacher and pupil classroom interaction

were found statistically significant in predicting Total

Battery Score and Sectional Scores of Originality and Problem

Solving. The PIM variable was the strongest predictor of

verbal creativity performance, while IDEAS accounted for a

higher amount Of regression sum Of squares with non-verbal and

problem solving measures. The lO—R variable faltered only with

the Task 5 measure (see Table 14).

The variable, PDM, failed to be a significant predictor

of Task 6 measure Of problem solving. It had been predicted

from the construct presented in Chapter III, page 62, to be

a significant correlate. PDM was, however, found to be

statistically significant in predicting scores of Task 7,

§pgqesting Solutions. The shift in arithmetic sign from nega-

tive and non-significant for measures of non-verbal and verbal

creativity, and for the Task 5 measure, tO positive and approach—

ing the level of acceptance with Task 6; and then to positive

and at an acceptance level Of significance was conspicuous in

its parallel with the increase in constraints from Task 5

through Task 7. The evidence that evaluation can be considered

a different cognitive task, sensitive to different interaction

Variables would be found credible save for the nagging
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TABLE 14

RESULTS OF AN ANALYSIS OF COVARIANCE DEPENDENT VARIABLE:*

TOTAL SCORE I B

 

 

 

CLASSROOM DEGREE

INTERACTION OF

VARIABLE FREEDOM MEAN SQUARE F-STATISTIC SIGNIFICANCE

PD MESH 5 REGRESSION 7803.8

1 RESTRICTION 44.0 0.92 0.34 (N.S.)

759 ERROR 47.8

PI MESH 5 REGRESSION 7859

l RESTRICTION 319.9 6.7 0.009

759 ERROR 47.4

10 RATIO 5 REGRESSION 7957.3

1 RESTRICTION 811.5 17.35 0.0005

759 ERROR 46.8

IDEAS 5 REGRESSION 7930.3

(DBQI) 1 RESTRICTION 676.4 14.4 0.0005

759 ERROR 46.95

TIPI 5 REGRESSION 8011.9

1 RESTRICTION 1084.3 23.4 0.0005

759 ERROR 46.4

SMALL D 5 REGRESSION 7811.5

1 RESTRICTION 82.3 1.72 0.186 (N.S.)

759 ERROR 47.7

ID RATIO 5 REGRESSION 7795.5

1 RESTRICTION 2.492 0.052 0.80 (N.S.)

759 ERROR 47.83

 

*With Pre-treatment Academic Achievement and Creative Performance Measures,

Age and Sex Covariates.
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correlation of PDM with the area of the matrix termed Drill.

A conclusion with a ring of finality must await a better

measure of evaluation as it occurs in classroom interaction.

The term, "Flexibility," was introduced by Flanders to

mean the modification of teacher influence, direct and in-

direct, with a change in classroom activity. In this study,

no injustice is meant to the original meaning to include the

modification of classroom interaction with a change in cogni-

tive task. That is, the concept of teacher flexibility was

extended to include different patterns of interaction with

different cognition tasks. Then it might be expected that the

sum of classroom interaction variables would account for more

regression sum of squares than the most significant single

interaction variable. Inspection of the mean squares for

restriction and mean error sum of squares (Tables 15 and 16)

indicated that the regression accounted by three separate

covariates is not significantly different from the regression  
accounted by the single variable formed by the sum of the three

normalized variables.

From the results above, there emerged a problem solving

Pattern of teacher-pupil classroom interaction.

(1) If there is occasion for continuous pupil initiated

talk that is accepted for the ideas expressed, crea—

tive performance is enhanced.

(2) And if with an increase in pupil initiated talk there

is an increase in teacher statements in which the
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ideas of pupils are identified, developed, elaborated

and accepted, creative performance is increased.

(3) And if the teacher allows time for independent study,

group work or reflective thought accompanied with a

minimum of pupil behavior that evokes teacher criti—

cism, creativity is enhanced.

The evidence, in addition to the positive correlation

reported earlier between PIM, lO—R and IDEAS, suggested that

pupils in classrooms in which at least two of the three class—

room interaction variables are used with increased frequency

will increase in performance on measures of creativity per—

formance.

In this section, the development, test and use of class-

room interaction variables was described. Pupil initiated talk

that received teacher approval, teacher talk that used the

ideas of pupil and teacher, and silence that met with approval

were found to be significant correlates in analysis of covari—

ance with measures of creative performance. In addition, these

interaction variables were found to be significant correlates

of academic achievement in regression with pre~treatment scores

of academic achievement. The compatibility of these three

interaction variables to both academic and creative performance

measures suggested that it is possible to foster creativity

without being a detriment to academic achievement. One major

difference in the predictive significance of classroom inter—

action measures was noted: the ratio of indirect to direct
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teacher influence, i/d, was found to be a significant predictor

of academic achievement, but not creative performance. The

academic achievement scores were found to be dependent upon

the praise and teacher acceptance cell frequencies, that had

little predictive relationship with creativity measures. But

both academic and creativity measures were found to be de-

pendent upon the frequency of pupil—initiated contributions

and pupil—teacher exchanges of ideas.

As part of the study, it was determined that separate

slopes and means for high, middle and low creative performance

scores and separate intercepts for academic achievement were

significant correlates of creativity measures. A post hoc

investigation of the student populations formed by the separate

intercepts was reviewed in this final section of the chapter.

In addition, summary data of interaction from each of the thirty

classrooms were reviewed in an attempt to "explain" what

occurred in designated classrooms.

In brief, the population was divided by the criterion of

total score on the Metropolitan Achievement Test (MAT), into

high, middle and low groups. Since the distribution of scores

is normal, the 25% in the high and low groups could be closely

approximated with the use of a table of standard scores. In a

similar way, the high, middle and low groups on creativity were

determined by total score from the instrument, Test Your Imagi—

nation. (The elaboration score was deleted.) Table 17 was
‘

presented with summary tables of the six groups. In addition,

L__ 
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an estimate of standard error (N=200) was entered as an aid

to ready estimation of a significant difference in means be—

tween any two groups.

It was possible for an individual to be classified in any

of the nine combinations of the six groups. However, of the

197 pupils identified as "high academic", only 100 were also

identified as "high creative“ by a computer tabulation. The

correlation between academic and creative performance measures

is more than random as can be visualized from the scores read-

ing left to right. But the source of the moderate to low

values obtained from correlational coefficients can be appreci-

ated from the scores obtained in the groups selected by the

creativity criterion. The difference in verbal sub-total

scores between high creative and high academic groups equals

the difference in scores between high and low academic groups.

The increased correlation between academic and problem

solving scores reported earlier can perhaps be better appreci—

ated with the use of data from Task 5, Asking and Task 6 plus

Task 7, Problems, average scores of adequacy. About one-half

a point difference approaching significance between group

means, was obtained between high creative and academic groups.

The close numerical similarity in average scores across the

high, middle and low groups was undoubtedly reflected in the

increased values of the correlations between academic and prob—

lem solving scores. Perhaps overlooked in noting the similar-

ities in problem solving scores is that up to one-half of the
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top scoring problem solvers would not have been identified by

academic achievement criteria.

Two differences in high classroom interaction measures

are related to earlier remarks with regard to the teacher and

the creative child. The frequency of pupil—directed talk in

the 8 X 8 cell is highest in the high creative group. The

frequency of pupil—initiated talk is highest in the high

academic group. The teacher who feels threatened can exercise

control to switch from the less predictable pupil-initiated

talk to the directed pupil talk of Category 8. However, the

high academic might be found by the teacher to be more reli-

able and permitted a higher frequency of Category 9, pupil

talk. This is also in evidence from the relatively high i/d

ratio obtained from the high academic group.

Are these differences noticed by the teacher? Informal

observations suggested that the teacher who used small groups

or individual project work was aware of differences in chil—

dren‘s ability to offer different ideas. But the teacher who

worked by total classroom more often than not, perceived a

problem of control rather than individual differences.

For example, the children in one group were assigned to

tables on the basis of the teacher's observations of their

creative and academic abilities. That teacher sought a "good

mix" to help the creative evaluate his ideas and to encourage

others to consider additional ideas. The ideas that passed the

scrutiny of small groups could later be presented to a larger
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sized class group. It is little wonder then that pupil—

initiated talk in the first group exceeded teacher lecture,

for it was the children that had much to explain to the class.

By contrast, a comparable class had a different interaction

pattern.

In the second class group, different or unexpected ideas

were presented to the entire class. Usually the ideas were

met with immediate acceptance or rejection by the teacher.

In the course of the year, classroom criticism was observed

approximately one percent of the total time, while observed

one-tenth as frequently in the first group.

The second part of the post hoc study was anticipated.

A computer program was used to enter each classroom group into

an analysis of covariance on each measure of creative perform—

ance. In addition, frequencies in selected cells of the inter—

action matrix were calculated. A problem of unity developed

when interaction variables and classroom variables were entered

into the covariance matrix. A least square addition program

(LSADD) was used together with least squares regression pro—

gram without classroom variables. Table 18 presents the sig—

nificance level of classroom groups below p = 0.05 obtained

with the latter program. The probability entry was underlined

if corroborated from the results of the LSADD computer program.

Another table, Table 19, was prepared with a brief summary

of classroom interaction data. Simple in form, "tens", "nines",

“eights" were sub—totaled to present pupil participation.
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Teacher control of talk, "fives" and "drill" were sub—totaled.

Finally, contrasting measures of teacher use of questions

followed by pupil—initiated talk and criticism were presented.

The familiar i/d ratio was added as another summary of class-

room interaction.

Classroom group 23 was found to be a statistically non—

significant group. That is, the group generally paralleled the

achievement of the 29 other classroom groups. But group 22

was found to be a statistically significant group on the

dependent measures of creative performance (see Table 18).

These two classroom groups from the same community were compar—

able in academic ability and schools. Sixty—five percent of

the pupils in both classrooms were identified with the low

creatives. And while there appears to have been considerable

drill as evidenced by the frequencies in the 4, 5, 6 X 8 column,

class group 23 still managed an above average frequency of

pupil—initiated talk and seatwork (nines and tens). The sub-

total for pupil participation was double the frequency observed

in group 22, where teacher participation was the rule.

Criticism was observed to occur four percent of total classroom

22 time, but used sparingly in class group 23. It appeared

that the expectations and abilities of group 22 were never

reconciled. But group 23, with pupil participation that in—

cluded a high frequenCy' of pupil—directed recitation, not at

the expense of pupil initiated talk and seatwork, and with a
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minimum of criticism, performed as expected on the basis of

pre-experimental test scores.

It cannot be ascertained from the evidence available from

this study whether the low frequency of pupil ideas, high

teacher lecture frequency or the use of criticism, or the

composite of these, contributed to a negative effect on post—

measures of creativity. But a negative effect on a quality of

response not directly assessed by the test measures of crea-

tive performance could be readily noted. Responses as, "Put

the teacher in the box," or "Use the monkey for our teacher,"

are but a few of the responses that suggested a thinly veiled

resentment or antagonism for some classrooms. Pictures of

witches and other fantasy characters occurred with startling

frequency with some classroom groups.

In other classrooms, some children seemed to expand rather

than close upon the stimulus. One of the most remarkable

responses was made by a sixth grade girl who proceeded to

depict an eskimo seal hunt, scene by scene, using seven dif—

ferent stimulus figures in the process. Or the boy who re—

sponded to a stimulus figure, somewhat like the symbol found

on musical scores, by depicting a lad pulling a rope, hoisting

the flag up the staff.

Not all children made one of a kind responses, of course.

But at the conclusion of scoring the tests of ten classrooms,

the children of the eleventh classroom still averaged one

unique drawing per student on the first task, Picture Completion.
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By contrast, the variability in some classrooms seemed narrow

or curtailed by a common theme of aggression or hostility.

Classroom 4 and 16 were consistently designated as sig—

nificant groups in predicting creative performance. Was there

something in common between these two groups? First, the

classrooms excelled in creative and academic ability. The

i/d ratios were at the .5 mark, not high by the standards of

the thirty classrooms. But the two classrooms had the high—

est percentage of pupil participation as indicated by the

first Sub-totals percentages of 0.39 and 0.41 respectively.

Perhaps as important, there were relatively high frequencies

in all three forms of pupil participation, eights, nines and

tens as compared with other classroom groups. The steady

teacher talk and drill sub—totals are near the lowest obtained

by the thirty groups. Both groups, 4 and 16, used criticism

sparingly.

Twenty-five percent of Group 4 had shifted from the

middle creative to the high creative groups in the pre—, post—

period. Group 16 had little opportunity to shift because

forty-three percent of the pupils were classified as high

academic, high creative at the time of the pre-treatment test.

Another thirty percent were classified in the middle academic

group and high creative group. Only eight percent were classi—

fied in a lower creative group than academic group. Does  there have to be a discrepancy between creativity and academic

achievement? In some classroom groups it does not appear

inviolable. 
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CHAPTER V

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

In the present study, creativity was defined as a problem

solving activity in which solutions, unique among peers, are

produced in response to given conditions. From a construct

of creativity as a product of problem-solving activities

measures of classroom verbal interaction and terminal measures

of creative problem-solving performance were developed. Six

hypotheses were tested by determination of relationships be—

tween measures of classroom interaction and creative perform—

ance measures of divergent thought and problem solving.

For the purposes of this investigation, consideration was

limited to creativity as a problem solving process and the

product of problem solving. Other forms of creativity were

neither denied nor included in the present study in order that

a definitive statement of the term could be made.

Two questions served as a focus for the investigation of

the problem.

1. What relationships exist between measures of divergent

thought and measures of problem solving performance?
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2. What relationships are there between different

measures of teacher and pupil classroom interaction

and creative performance measures of divergent

thought and problem solving?

Conceptualization

Creativity, in this study, was viewed as problem solv—

ing. This focus on creativity as a problem solving activity

and product did not detract from the personal quality of

the creative process. Creativity, in concept, was viewed as

a product of problem solving activities that not only pre—

sented a solution to a problem, but was also identified as

the unique contribution of the originator(s).

A construct of problem solving was formulated after

Dewey, Rossman and Wallas. With the personal urging of

H. H. Anderson, problem sensitivity was added to stages of

information, incubation, insight and evaluation. These stages

were not considered as fixed in order of use or in priority

of importance, but were found helpful in formulating a con—

Struct used in this study.

Creativity was seen to have several cognitive requirements

from the perspective of a multi-staged process. Cognition,

translation, convergent and evaluative thought operations

Seemed to interplay with the divergent thought operations in

Parallel with the stages of problem solving. Along a continuum
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of degree of restriction, both tasks' measures and activities

could be categorized as open, restricted or closed to altern-

atives or choice. There was no preferred degree of restric-

tion; rather, the need for factual information, evaluation

and original ideas implied that the degree of restriction

would vary with the cognitive task at hand. Together, the

argument held that the creative performance of children would

be facilitated by a flexible classroom interaction of pupils

and teacher. The interaction would offer pupils opportunity

to introduce their ideas, and for the teacher to identify,

develop, encourage and accept those ideas together with

pupils. The shared development and evaluation of ideas could

be complemented with individual seat work and time for re—

flection.

Product and Process Measures~

Additional measures of creative performance and measures

of classroom interaction were developed from the above concept

of creativity and construct of the creative process-product.

Three tasks of problem solving were developed and tested prior

to this investigation. The pupil was requested to respond by

“Asking Questions," and to "Seeing Problems" in regard to an

unfamiliar scene depicted in a drawing. He then was requested

to "Suggest Solutions" that are fair and reasonable. As the

Pupil proceeded from the task of reacting by asking questions,
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to the two succeeding tasks, he was requested to respond to

additional constraints of using information given about the

unfamiliar scene to predict consequences and offer solutions

that may resolve a conflict in an equitable manner. By in-

cluding non—verbal and verbal measures of divergent thought

from the Minnesota Test of Creativity with the three tasks of 

problem solving, it was possible to investigate the relation-

ships between several measures of creative performance.

Four verbal interaction variables were defined to permit

the study of relationships between different measures of class-  
room interaction with different measures of creative performance.

To obtain a measure of pupileinitiated contribution to the

verbal classroom interaction, the frequency of pupil«initiated

talk was combined with the ratio of teacher acceptance to rejec—

tion of that talk. Termed pupil—initiated mesh (PIM), the

measure was predicted to be related to measures of creative

performance. A similarly constructed measure of pupil talk,

directed by the teacher, was termed pupil-directed mesh (PDM).

fins measure was predicted to be related to the convergent  
performance of pupils as measured by the problem solving tasks.

A ratio of percentage of silence acceptable to the teacher to

Um confusion rejected by the teacher was employed as an index

0f the use of seatwork, reflection and small group work.

Ten Ratio (lO—R), was also predicted to be related to the

| measures of divergent thought as well as the measures of prob—

lem solving. Finally, the frequency of the use by teachers of
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pupil ideas to Identify, Develop, Encourage, Elaborate and

Accept Student ideas (IDEAS) was used as a measure of teacher

participation to the classroom interaction. It was predicted

that IDEAS would be found related to several measures of crea—

tive performance. Together, the measures of classroom inter—

action and the measures of creative performance permitted a

study of a construct of creativity as a product of problem—

solving activities.

Sample

From 101 teachers who volunteered to participate in the

research study, thirty classrooms were selected for classroom

observation and administration of measures of academic achieve—

ment and creative performance. A second form of each measure

was administered at the close of the school year. During the

interim period, the Flanders system of classroom observation

was used to record the classroom verbal interaction. A mixed

design analysis of covariance was adopted with the assumptions

of a fixed teacher population and a randomly selected popula—

tion of pupils from an area of south—central Michigan.

Pre- and post—treatment data were obtained from 769 pupils in

thirty classrooms of 24 schools.

Findings

Six experimental hypotheses were formulated in null form

for the study. The results of the tests of the original

hypotheses were:
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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

battery, Test Your Imagination. 

Hypothesis 1 was not rejected. Pearson correlation

coefficients, factor analysis, and multiple regression tech—

niques were utilized to determine relationships between

measures of divergent thought and problem solving scores.

The results of these analyses indicated that scores of problem

solving were positively related as closely to both non—verbal

and verbal task scores as the latter two were found inter-

related. It was further found that problem solving measures

were significant predictors of originality scores in multiple

regression with pre-test scores of divergent thought and aca-

demic achievement.

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: (l) divergent thought ob—

tained 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.

Hypothesis 2 was not rejected. Correlations between

scores of academic achievement and creatiVe performance scores

0f divergent thought and problem solving were found positive
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and significant with values of .30 or higher the general rule.

In multiple regression the scores of academic achievement were

found to be significant predictors of non—verbal and problem

solving scores, and approached a statistically acceptable

level of significance with scores of verbal creative perform-

ance.

3. There will be found no statistically significant rela-

tionship between the frequency of teacher-accepted talk

initiated by the pupil, measured with the variable, pupil

initiated mesh (PIM), and creative performance scores of di—

vergent thought and problem solving.

Hypothesis 3 was not rejected. An examination of Pearson

correlation coefficients between pre-treatment measures of

creative performance and classroom interaction variables dis-

closed a positive correlation between scores of creative

performance and the frequency of pupil—directed talk (category

eight). However, with the post—treatment measures of creativ—

ity, a positive and significant correlation was found with

frequency of pupil—initiated talk (category nine). In other

Words, the pupil population under study did not start with a

statistically significant correlation of measures of creative

performance with the frequency of pupil-initiated talk. But

six months later at the completion of the classroom observation

and testing a positive correlation was noted between the crea—

tive performance of pupils and classroom frequency of pupil—

initiated talk. In regression, the variable, pupil—initiated
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mesh (PIM), was found a significant correlate of post—test-

scores of creative performance in multiple regression with

pre-experimental scores of academic achievement and creative

performance.

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

divergent thought and problem solving.

Hypothesis 4 was not rejected. The frequency of teacher

praise and use of student ideas, questions that lead to pupil—

initiated talk and the introduction of the ideas of the

teacher in close association with the ideas of pupils (IDEAS)

was found a significant correlate in multiple regression with

pre—test scores of academic achievement and creative perform—

ance. A second variable, teacher indirect (TI), that was

obtained from the frequencies of praise and teacher use of

pupil ideas only, was found to be statistically non—significant

as a correlate in multiple regression. From the positive and

Significant test obtained with the variable IDEAS and non-

significant results obtained with TI, as used to monitor re—

sults with IDEAS, the hypothesis that teacher use of pupil

ideas and the ideas of the teacher in association with pupil

ideas was not rejected.
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5. There will be no statistically significant relationw

ship found between the ratio of acceptable silence and seat-

work to the total frequency of silence and confusion (lo—ratio)

and creative performance scores of divergent thought and

problem solving.

Hypothesis 5 was not rejected. The ratio of silence

and seatwork accepted by the teacher to the frequency of

silence and confusion was found a significant correlate of

creative performance scores of divergent thought and problem

solving. This classoom variable was a significant "predictor"

of all but one factor score (Task 5 Asking) of creative per—

formance as well as total battery score.

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.

Hypothesis 6 was rejected. The i/i+d ratio of indirect

to direct teacher influence was not found to be a signifi—

cant correlate of creative performance. However, the direct

influence measure alone was found a negative correlate with

problem solving scores. It was recalled that the teacher

indirect (TI) measure of teacher use of praise and acceptance
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was also found to be a statistically non—significant correlate

of creative performance. While rejecting the hypothesis 
ith reference to the ratio of indirect to direct influence,

evidence to reject a separate hypothesis concerning a rela—

hionship of negative affect (direct influence) was found

inconclusive.

Besults of Post—hoc Analysis 

A post-hoc study was designed to identify classroom

groups associated with a positive or negative effect on scores

of creative performance. Once identified as a statistically

significant group, classroom interaction data were examined

for evidence of teacher flexibility.

Teacher flexibility was expanded from the term as used

by Flanders to include the changes in teacher classroom inter—

action with changes in cognitive tasks. Evidence of teacher

flexibility was obtained from two sources of data:

(1) From the three measures of classroom interaction

found to be significant correlates of pupil crea-

tive performance measures.

(2) From an examination of classroom groups found to be

significant correlates of creative performance.
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Briefly, the three classroom interaction variables, PIM, lO—R

and IDEAS were normalized and summed to form one new variable,

Teacher Ideas-Pupil Initiated Ideas (TIPI). This variable

was found to account for nearly as much variance as accounted

by the total of the three separate measures of classroom inter—

action. Since the three classroom variables had modest posi—

tive coefficients of correlation between one another, it was

argued that some teachers might be using a flexible pattern of

classroom interaction as indicated by the sum of the variables.

That is, some teachers might be using not one or another of

the three classroom interaction variables, but all three from

time to time. Increased reliability could have been one reason

TIPI accounted for nearly as much variance in regression as

the three separate measures of classroom interaction. There-

fore, the frequency of teacher and pupil participation was

examined by classrooms. Five classroom groups were selected

for comparison. Two groups were found to be significant in a

positive direction as correlates of creative performance; one

group was found to be a negative correlate and two groups were

found to be statistically non—significant correlates, but use—

ful as contrasts to the three groups above. The examination

Of the frequencies of pupil initiated talk (Nines), pupil

directed talk (Eights), and silence/confusion (Tens), were

compared to the frequencies of teacher participation. It was

determined that the classroom groups that were related to

creative achievement in a positive direction had nearly twice
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the amount of pupil classroom participation as teacher-

directed talk. In addition, the frequencies tended to be

divided among the various types of pupil participation (Eights,

Nines, Tens). By contrast, the class group that was related

to creative achievement in a negative direction had more

teacher-directed talk than the combined participation of

pupils in all categories of pupil talk and silence. Further

examination of summary data from the latter group revealed

that the frequency of directed pupil talk (Eights), exceeded

the total of frequencies of pupilvinitiated talk and silence

(Nines and Tens).

From the results of the follow—up test of the sum of three

measures of classroom interaction and the comparison of selected

classroom groups, a problem solving pattern emerged. That is,

the classroom groups that facilitated creative performance used

pupil initiated ideas, an§_teacher ideas in support of pupil

ideas, and time for individual work.

One additional note on the flexibility of some classrooms.

The two classrooms identified as groups related in a positive

direction with creative performance were observed to use an

average amount of drill (4,5,6 X 8), and pupil directed talk.

Yet, a below average percentage of questions elicited an above

average frequency of pupil initiated talk. These two teachers

interacted in a different way with the use of pupilvinitiated

talk than they did with pupil directed talk. All together,

the evidence suggested that in some classrooms there was a
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variation in the quantity and quality of classroom inter-

action. The flexibility involved not just the teacher, but

all classroom members. Whether the flexibility was the effect

of good teaching or good teaching in effect was not clear.

But the differences in the classroom and on measures of per—

formance could be duly seen.

Conclusions

Four conclusions were supported by the findings reported

earlier.

EiEEEI creative performance as measured in this study,

can be consider a product of problem solving. The correlations

between the problem solving tasks introduced in the study by

multiple regression, simple correlational coefficients and

factor analysis point to that conclusion. Additionally, pupils

selected by total scores of creative performance averaged

slightly higher on the problem solving tasks than the pupils

selected on the basis of total scores of academic achievement.

Second, creative performance of pupils can be facilitated

by the quality of the verbal classroom interaction. Three

hypotheses relating three measures of classroom interaction

With creative performance were not rejected. Pupil initiated

ideas, constructive silence and teacher support of pupil  
ideas were found to be significant correlates of creative

performance measures.
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Third, the promotion of creative performance does not

detract from a support of academic achievement. The findings

presented in the previous chapter demonstrated that the three

measures of classroom interaction found to be significant

correlates of creative performance were also significant cor—

relates of academic achievement.

Fourth, the classroom that exhibits flexibility in the

use of pupil initiated ideas, individual work, teacher support

of pupil ideas and teacher influence, both direct and indirect

with a minimum of criticism, will facilitate academic and

creative performance.

Implications and SuggestiOns to Teacher

Educators and Curriculum Specialists

 

 

1. Creativity Can Be a Planned Part of the Curriculum

The evidence presented in this study would suggest that

creativity, at least in some forms, may be considered a

product of problem solving that may be facilitated in the

classroom. This implies that creativity may be a planned part

of the curriculum, anticipated, sought and evaluated. The

teacher who plans to enhance creative performance should plan

and construct opportunities for children to sense, identify

and work with problems that afford the possibility of alterna—

tive solutions. While it would be beyond reasonable expecta-

tion to demand a novel solution from each child on every such

occasion, the evidence would suggest that the teacher can

reasonably anticipate that children in the classroom will be

Creative if opportunities are presented.

IIIIZZZl__________________________________ 
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Further, the teacher who wishes to facilitate problem

solving activities for pupils, to afford opportunities for

the development of the creativity of pupils, needs to provide

himself with direction as to what to anticipate. Anticipation

and expectations are contagious and so often the result of

teacher pre-planning. It is doubtful that creative perform—

ance should be planned as a daily occurrence although it may

occur daily. But the curriculum should include times, per—

haps days, during which creativity is decidedly an objective.

Since it is the child's creative performance that is sought,

the teacher needs to include in the plans shared experiences

with pupils during which problems are delineated, and neces—

sary facts and information are obtained. Teachers need to

know when to intervene and what children are to do as they

respond less to the immediate direction of the teacher and

more to the demands of the problem. The two—pronged implica—

tion, therefore, is that creative performance must be a

planned part of the curriculum, not only to insure that oppor—

tunity is afforded the pupil to be creative, but also to

allow the teacher to anticipate and share with pupils the

Changing requirements of creative problem solving.

2. Evaluation and the Creative Product

The evidence presented in the study would suggest that

creativity may be considered a problem—solving performance of

Pupils as they attempt to meet the criteria implied in the

Problem. It is suspected that thematic forms of creativity, as
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found in literature and the fine arts, may also at times be

considered as a problem—solving performance. Creativity should

therefore be defined in terms of pupil performance in meeting

the requirements of some problem. Evaluation, particularly

that shared between the pupil and teacher or other classroom

members, can be used to assess the merits of alternative solu—

tions. But evaluation of creativity affords the opportunity

to go beyond the assessment of the merits of alternative solu-

tions. It affords the opportunity to recognize the unique

contributions of each individual classroom member. Creativity

as a product can and should be evaluated for what it is: a

novel and acceptable solution or alternative to a previously

selected problem made by an individual or group.

3. Objectives and Classroom Interactions Patterns

The findings suggested that additional classroom inter—

action patterns are needed to facilitate creative performance.

Educators should consider a multiplicity of classroom patterns

to facilitate the diverse requirements of a broad band of

objectives. As the objectives and expected pupil performances

are expanded to include "open" and "restricted“ as well as

closed objectives the dominant classroom pattern of interaction

must also change. Educators should be prepared to relate

appropriate classroom interaction patterns to the cognitive

requirements of the classroom objective. To do so, educators

must look deeper, beyond the apparent atmosphere of warmth,

friendliness and business—like organization of the classroom.
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The combined evidence of Soar, Hutchinson and the present

study suggest that "action speaks louder than words." In this

instance, it is not enough to praise the contribution of the

pupil. The idea is not seen to be accepted until it is used

with the developing theme of the classroom. It is not suffi—

cient to ask questions or in other ways solicit the ideas of

pupils. Pupil exchanges must also be in evidence if teachers

are to show they value the ideas of pupils. Finally, it is not

enough to entertain the novel idea in the classroom. If ideas

are to be tested and evaluated, different individual and small

group activities must also take place from time to time.

A warm supportive classroom climate appears to be a necessary

but insufficient requisite in facilitating creative performance.

Attention must also be directed to the cognitive processes by

which children come to know.

4. Creativity and Differences Between Classrooms

and Individuals

While creative performance should be a part of the planned

curriculum of the school, there seem to be differences in indi—

vidual and classroom capacities for creativity. There may be

differences between individuals and between classrooms in their

tolerance for ambiguity and shifts in teacher control.

Educators should be prepared for the possibility that suffi—

cient numbers of pupils in a classroom have adjustment needs or

basic skills requirements that should receive immediate atten—

tion. It would be premature to impose an excessive load of
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ative performance expectations on pupils before a psycho-

ically secure climate is established. It is recommended

t the teacher tailor the problem—solving opportunities and

ks to the emotional and intellectual capacities of pupils.

entative "hierarchy" of creative performance levels is

ered as a possible guideline to teachers who would modify

'ectives according to the apparent capabilities of pupils.

Level One: To rearrange objects and/or ideas to

different patterns, often requires a minimum of back-

ground information and time.

Level Two: To View and express reality in a dif—

ferent perspective, as in relating an event to a model,

may require a moderate amount of time, study and intel-

lectual understanding.

Level Three: To synthesize ideas to a new concept

or model, may require the on and off efforts of an entire

year's work. It may not even occur within the stated

time limit.

Within each level problems could differ or be modified as

complexity, length of time and amount of requisite back—

aund information. By varying the time between periods of

iividual work and reinforcement, the immediacy of recalled

:t and information, and the number of parameters to be jointly

asidered it should be possible to present problem situations

at conform to the emotional and intellectual capacities of

pils. Under these conditions creative problem-solving

tivities would be expected to be a supportive, rather than a

Eruptive, experience to the child.

5. Classroom Interaction and Teacher Preparation

Programs

Teacher preparation programs have traditionally emphasized
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1e teaching task of imparting facts. The evidence in this

:udy would suggest that there are additional skills required

' the teacher to facilitate the creative performance of

1pils. Teacher preparation programs that would strive to

.ve the teacher the necessary tools to facilitate learning at

averal cognitive levels can instruct the teacher to:

(1) Plan for problem~solving activities and anticipate

creative performance.

(2) Provide for individual work on the pupil‘s own

problem. 
(3) Allow for small group activity and responsibility for

production and evaluation of creative performance.

Recall the ideas of pupils and suggest the relevancy

of pupils' ideas to a larger concept or problem at

hand.

(4

v

(5) Offer pupils the opportunity to respond and elaborate

on the ideas of others in the classroom.

(6) Teach children to be aware of their own feelings so

that they may be sensitive to the feelings of others.

(7) Share responsibility for evaluating work compatible

with the capabilities of pupils.

Provide practice in relating facts to different situ—

ations and using factual information as one basis in

formulating alternatives.

(8 v

(9) Adjust to pupils so as to provide different levels of

problem—solving objectives.

6. Limitations in Teaching Skills and Knowledge of

Creative Processes

The evidence presented in this study suggested that crea-

Lvity can be and sometimes is demonstrably affected by several

itterns of classroom interaction. But teachers in these class-

>oms did not take problem-solving for granted. Their curricula  
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Jded short and long term projects that permitted indi-

al variation in problem and objective. Their flexibility

3difying the predominant classroom interaction pattern

changing activities suggested they had a clear idea of

pupils needed to be productive and were determined to

ide the time and resources to that end. Not every teacher

possess the requisite skills or come to understand the

classroom activities may be related to creative produc—

. A prescriptive approach to a creative process is quite ly to frustrate the creativity of many pupils and teachers.

ermore, the teacher must be able to manage the classroom

5 to allow for individual work yet retain a focus and

ction that pupils can clearly recognize. Not all teachers

be expected to achieve this skill. The successful teacher

be skilled in the management of communication, recognition

he cognitive development of a problem and its solution,

adjustment to the individual. These skills are likely

ake little sense until they are related to manageable

lem-solving activities of children and to creativity as a

uct that is dependent upon the problem, how children come

earn of a solution and the evaluation of the result.

mmendations for Further Research

This investigation of measures of creativity and classroom

raction variables was predicated upon a construct of crea—

ty as a problem solving activity. It is recommended that:
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l. A classroom verbal interaction measure of constructive

aluation needs to be developed. This measure will likely

quire a concurrent training program for teachers to insure

5 use in the classroom. It is suspected that constructive

aluation may be one purposive means of increasing teacher

cognition and acceptance of pupil feelings (Category One).

2. The present study was limited to patterns and fre—

encies of verbal interaction as observed in the classroom

ithout any attempt to modify the patterns or frequencies.

ased upon the results reported here and elsewhere, a study of

hat teachers should, can and are willing to do to facilitate

reative performance is needed. The problem of recognizing

reative talent, as creative performance is facilitated, needs

0 be a part of the study.

3. Additional problem solving tasks should be developed to

movide a further test of the construct of multiple cognitive

asks. The several cognitive skills and cognitive tasks in-

olved in sensing, identifying and organizing the elements of

problem would probably provide the necessary variation in

ognition to test one part of a construct of creative problem-

olving in detail.

roblems and Recommendations to the Classroom

eacher

Attention needs to be focused on three questions that can

erhaps be best answered by the experienced classroom teacher.

1. The first of these is the question of the identifica-

ion of a creative performance. Considerable effort has been
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pended in the identification of the gifted creative indi—

dual. But the classroom teacher needs to recognize the

eative potentials and performances of all classroom

mbers. Reliability coefficients of approximately 0.75 do not

rmit interpretation of scores to the individual student with

nfidence. But the classroom teacher can be alert to inci-

nts of creative performance, particularly if anticipated.

is possible that the combination of observations and test

ore can serve to identify individual differences in creative

ility and performance.

2. Opportunities for children to extend factual informa—

ion to applications in new or different situations are often

argely dependent on teacher decisions. The classroom teacher

an make a decided contribution, not only in the extension of

he curriculum, but in the enhancement of the creative per—

ormance of pupils. Creative problem—solving tasks can be

evised by teachers for classroom use. These tasks would have

advantage over creative test items now found on the market

ince they could be closely related to the classroom experi—

nce. Certain information could be assumed and required by

he problems presented at the classroom level. Thus the

eacher may be central to the development of creative pupil

erformance in the school as a curricular experience.

3. Finally, the classroom teacher can try several ways of

rganizing the classroom and its members for different learning

ctivities. Creativity will probably require a teacher to‘be

lexible in classroom management as well as in verbal inter—

ction patterns. For example, the "when" and "how long“ of
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ividual work needs to be carefully examined. While the

sent study found that a balance of individual work, pupil

eraction and teacher coordination was desirable, the amount

each that constitutes a balance has not been demonstrated.

classroom teacher, experienced with his pupils and the

ic, must decide how to relate problem solving activities

h the established curriculum.

This study began with observations of what teachers do

t makes a difference in the creative performance of children.

in summary, it ends with what teachers may and perhaps are

ing to further the creativity of their pupils.

Creativity as used here is not an educational panacea.

ne teachers, by temperament, may seek the simplicity of a

ngle process of problem—solving. No single order, no fixed

ries of steps nor even a uniform process for all problem—

lving seems likely to exist. In the judgment of some teachers,

eative performance is not even an apprOpriate objective for

schools. It would seem inappropriate for these teachers,

attempt to implement the findings of this study. But even

skilled, experienced teacher who accepts creativity as an

jective may need to experiment on a small scale to determine

at works with him and his particular group of children. But,

ere there is warmth and humor, a business—like atmosphere,

d where the teacher is willing to extend the curriculum, and

pectations go beyond the information level; where problem—

lving tasks are part of the classroom experience; and where

flexible classroom organization is employed, there a dif—

rence should be found.
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This paper briefly describes the scoring procedures in

ataining scores on measures of Fluency, Flexibility and

iequacy for Tasks five, six and seven of the instrument,

ast Your Imagination.

 

 

luency is defined as the number of relevant responses to each

ask. A relevant response must be related in some way either

a the picture, conditions or events presented in each task.

lexibility is defined as the number of categories into which

he relevant responses are classified.

dequacy is defined as the number of relevant responses which

eet all of the criteria listed below. Adequate responses are:

1. Non-anthropomorphic.

2. Non-global. An example of a global question might be,

Is the grass green?"

3. Not answerable from the picture.

4. Not repetitious in idea or approach to the problem,

g. “Floods may wash out houses, crops, stores, trees, etc.,"

5 scored once for Adequacy.

5. Not in violation of an assumption of the scorer without

howing cause. For example, one assumption made by the scorer

s that the rope is identifiable as a rope or string. Thus,

he question, "Is that a rope?" is scored for Fluency and Flexi—

ility, but not for Adequacy. However, the question, "Why is

he cloud drooling?" is scored for all three measures because

he question indicates the rope is not perceived as such. The

ast example may also serve to indicate the considerable lati—

ude given before a question is considered anthropomorphic.

The following rule has been found constructive, stated in

ositive terms. Arbitrate in favor of an Adequacy score when

he response:

1 Relates objects, time and/or function.

2. Indicates a discrepancy is discerned.

3. Indicates a question of potential function, purpose or

capability.

4 Reflects more than "idle" curiosity.

Occasionally a response may be classified equally well into

wo categories. More rarely, an additional category is sug-

eSted. The general rule in these cases is to maximize the

lexibility score either by selecting that category which has

0t yet been utilized, or, as in the second case, indicating by

n asterisk (*) an additional category.

On the following pages are listed the categories with re—

POnses illustrative of those receiving scores of zero and one

or Adequacy. The lists of sample responses are by no means

xhaustive. It would be well to point out here that a discon—

lnuity exists between the sample responses. On a test, most
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'esponses flow one from another providing important contextual

:lues. The general orientation and approach of the testee is

[enerally discernible from context.
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Cream Puff

Task 5

;umptions: Cream Puff (C.P.) is a cloud. Droplets, rope and parts of

:e are recognizable, but not necessarily as a rope, eyes, door, etc.

Adequacy

Category Zero Point One Point

Cream Puff and Contents

C.P. either as an ob— What is it doing? What does it do?

ject or a personage. How old is it? (Potential)

Does he like people? Why does it have a face?

Where does he live? How is it made?

Does it have tonsils? Where did it come from?

Does it cry? How does it operate?

Is it alive? Does it make noise?

Is it smog?

Is it safe to climb?

Is it really a blanket

of smog?

How large is this?

Cream Puff Parts

Hinge, eyes, door, rain What color are eyes? Do eyes operate?

on top, rope, etc. Why is mouth open? Why is tooth being

Why is mouth square? pulled?

Why is it raining on top?

Will door open when rope

is pulled?

Farm Buildings and Layout

Fence, contents of barn, Where is the farmhouse?

silo, etc. Is the silo leaning?

Not proximity to town. IS the hay spilling OUt?

Who owns the farm?

Why a fence if no animals?

Farming

Type of farm, crops, etc . What type 0f farming?

Are cows in the barn?

Does the farm need rain?

 
Town Buildings

Why are buildings Are buildings substantial?

striped? Why are doors so small?

What is in drugstore? Do people live in the

What are some of the buildings?

other buildings? Where are the chimneys?

 



6 Community Sill“
location! 51”
to farm abse]
street'

absem

etc'

7. line and Com

Children

a. Vegatation

1:. Animal

Outside farm

11. Relationships
C.P. with 0t}

... Nomenclature

 



.
O
N

11.

Commit

LocatiOn

to farm,

Street

etc.

y Structure

I Slze, PrOXimity

absence of

Time and Conditions

Children

Vegatation

. Animal

Outside farm context

Relationships

C.P. with other features.

. Nomenclature

, absence of People,
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Why are they stand—

ing there?

Why are they there?

What color is hair;

dress?

Are they talking to

C.P.?

Why do they have

different clothes?

Why is the tree

there?

What is the artist's

name?

Why isn't there any

color?

Who made this silly

picture?

 

Where are puddles?

Where are other people?

What is the name of the

town?

Why so close to the farm?

What season is it?

Is it cold?

Is it a pleasant day?

What time of day is this?

Where is the sun?

What are they looking at?

Are they an official

greeting party?

What are their names?

Why are arms dark; muddy;

marked?

How old?

lated?

Where are their coats?

Will they pull the rope?

What do they think of

C.P.?

Are they re—

Why is the tree in the

middle of the street?

What kind of tree?

Why aren't there leaves?

Is that grass or snow on

the ground?

Did their dog run away?

Are there horses they

ride?

Are animals hibernating?

Why is C.P. caught in the

tree?

Why is C.P. so low to the

ground?

Is it clouding the sky?

IIIIIIIIIIIIIIIIIIIIIIIIIIIIlllllll...-....._______,

 



1. Cream Puff

2. Flood

Flood and eff

(See also rul

3. Storm

Storm and ef:

(See also ruj

 



1- Cream Puff

2. Flood

Flood and effects

(See also rule 4.)

3. Storm

Storm and effects

(See also rule 4)

5. Inconvenience
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Cream Puff

Task 6

He might fly away.

May rain cream.

May get mad; get bigger;

explode; disintegrate.

Anything may come out.

People, animals, trees,

crops, houses, buildings

roads, bridges, cars,

clothing, belongings

lost or destroyed.

(Count once.)

Get hurt.

Lightning, thunder, hail,

snow, rain too hard, blow

hurricane, tornado, wind.

(Count once.)

Diapers wet.

May come down.

May hit other cloud;

buildings.

May fill up with water.

May get large enough to

cover state.

Water polluted for

drinking.

Wells flooded.

Lake formedu

Evacuation, panic,

stranded.

Need to rebuild

Money to rebuild

Need for additional help.

Power and communica-

tion failure.

Schools close.

problem.)

Dams break

Breed mosquitos

Survivors homeless; need

a place to stay or live.

Will have to relocate.

Increase accidents.

(If a

Start fires.

Freeze after raining.

Rain all the time.

Get wet; catch cold.

Have to swim to get

around.

Muddy, foggy, colder.

Have to use boat trans—

portation.

Overflow swimming pools.

Can't go out to work;

play.

No sunlight.
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6‘ Mechanical

7. Control

8. Supply

9. Distribution

10.

11

Limited to the physical

movement and distribu—

tion of water.

AllocatiOn

Distribution problems

due to different needs

at different times and

places.

- Conservation

 

 

May not open; nothing

happens.

The rope may break.

Rope may be too short.

May rust.

Keep on raining (see

also Flood)

How to turn it off.

People keep pulling the

rope.

May come in one big blob.

May move too high; too

low.

May hurt or crush oper—

ator.

Too much; too little.

May only sprinkle.

May move or be moved

away.

May evaporate, disappear,

vanish.

May not obtain enough to

live.

May not come often

enough.

How to move it around?

Suppose it stays in one

spot?

How to move water (not

C.P.) to city.

Different amounts needed

elsewhere.

Different for different

seasons.

Who is going to decide?

Not needed here anymore,

but somewhere else.

Prevent wastate.

Storage; dig holes.

Erosion control.
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l3.

14.

15.

16.
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Pollution and quality

Rain may be poisoned

Evaluation

Legislation

Communication

City Routine

Vegetation

Plants flooded or washed

away (see Flood).

Will it be tasteless?

will it be pure?

People will get mad;

angry.

People will get that

operator.

Crowds will form.

Kids pulling rope will

be punished.

Committees will have to

be formed.

Need for new laws.

Law enforcement regulat—

ing use.

No time for weather

reports.

No warning for flash

floods.

Have to tell everyone

about schedule.

Shopping decreased.

Plumbers overtaxes.

People unresponsive to

world times.

May have accidents with

airplanes.

Plants growing too tall;

too fast.

Could have a jungle rain—

forest.
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Cream Puff

Task 7

1. Transport

Inferred or described

motorized transportation

of water.

2. Pipe

The controlled flow of

water through open or

closed systems.

3. Conservation

.
5

o

Inferring the minimizing

of the total supply re-

quirements of individuals

or the city.

Additional Sources

Sources of water other

than C.P., wells and

plants.

Find water

(too general)

Water substitutes

Revisions which "replace"

water.

Truck water to town.

Buy or borrow water

from farmer.

Have two houses.

Have a bucket brigade.

Use a plane (But not

for rain).

Pipelines, irrigation

ditches, rivers and

streams, and conveyor

belt systems.

Water pumps.

Pipe in from Lakes

Michigan or Huron or

other lake source.

Rationing, self dis—

cipline.

Suck stones.

Refrain from running and

exercise.

Keep clean to eliminate

baths.

Eat a salt—free diet.

Take washing to country.

Eliminate watering

grass; plants.

Use melted snow, de—

salted ocean water, out-

of-state water, dew,

mud, mountain snow, air

moisture, radiator water.

Run a lot of air condi-

tioners.

Drink milk, pickle juice,

pop, etc.

Use chemical fire extin-

guishers.

Use flour for fires.

Have clothes dry cleaned

instead of washed.

 



: Substitutes
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Wh

need fOI watl
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6. Substitutes

\
!

10

ll

12 0

Revisions which reduce the

need for water and/or rain.

Storage

Wells

Vegetation Put plants in moist

place.

Stop growing crops.

(too general)

Chemical

Re—evaluation
(See also Alter

Problem)

Cream Puff

Using C.P. as a

machine.

Throw away clothes.

Use plastic dishes and

clothes, synthetic

grass.
.

Use perfume, lots of it.

Use gas instead of steam.

Freeze water for later

use.

Use dams, water towers,

storage tanks, pools,

excavations.

Flood basement.

Use wells, springs,

dig for water.

Grow cacti.

Grow watermelons.

Keep plants cool.

Combine H and 0.

Make a water factory.

Revote; discuss prob-

lems.

Call in scientists.

Remove city limits zone.

Quit as city manager.

Locate over a reservoir.

Rent for emergency ser—

vice.

Store water for appoint—

ments.

Build wall to retain

C.P.

Make more C.P."s for

distribution.

Make more for each

farmer.

Make him smaller to keep

out of way.

 



ll. Citj



 

13. City Routine

l4. Alter Problem
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Use washing machine. Have a milk and water

Use fire hydrants. man.

Use city hountains.
Stop smoking to reduce

fire hazard.

Use city water over and

over.

StOp using fireplace.

Bring C.P. back.

Use C.P. on certain days.

Seed clouds.

Do a rain dance; pray.

Get rid of C.P.

Move out of city.

Move city.

 

 



_

.

e

.

1

 



Assumptions: Corn Ball (C.B.) is a machine.
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Corn Ball

Task 5

Chain, wheel, hose, switch,

lights and buttons are recognizable, although their functions may not

necessarily be understood.

Category

1. Corn Ball and Contents

C. B. either as an

object or a personage.

2. Corn Ball Parts

Adequacy

Zero Point

Why is it shaped like

that?

Is it alive?

What is it?

Why is it round?

Does it think?

Does it have eyes, ears?

What is that hanging

down?

What are buttons for?

What are lights for?

What is the steering

wheel for?

What is the smokestack

for?

One Point

Why is C. B. there?

Why is it in the sky?

Why is it turned off?

What happens when it over—

heats?

Does it compute?

Where will it go?

Are there many C.B.'s?

Does it make a noise?

Why chained to stand; to

ground?

Does smoke come out?

Is it for publicity?

Is it a robot?

What is its rate of pro—

duction?

Did it drop that corn

on the ground?

Where does corn come

out?

Why so many buttons?

What is the hose used

for?

What is the wheel used

for?

What are eye—like parts

for?

What are those feathers

for?

Do parts operate to—

gether?

Why is switch on "off"?
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3. Farmer and Stand Is that a man?

What'is he doing?

Why is he there?

Why is there a stand?

Does the fence go all

awaywaround.

4. Farming

5. Town Houses What is in the back—

ground?

6. Community Structure

7. Time and Conditions

8' Children
Why are children there?

What color shirt has he?

What kind of shoes are

those?

Why are they looking at

C.B.?

9' Vegetation
Is that corn?

Why is the farmer so

tired?

Is that a scarecrow?

Does he sell much corn?

Is he sleeping?

Who is he; what is his

name?

Does he know that C.B.

is there?

Does farmer grow other

crops?

Where is his farm?

Is there other farm

machinery?

Is the farm going out

of business?

What are in those pails?

Who lives in the houses?

What is in the shed?

Is this house typical?

Is this s town or part

of country?

Why aren't others around

looking?

Where is this; what is

the name?

Where does the path go?

Where is the sun?

What are they looking at?

What are their names?

Why are hands in pockets?

Are they talking (not to

C.B.)?

Why don't they run; or do

something?

Have they seen C.B.

before?

Why is the corn on the

ground?

Is the corn good?

Why isn't corn picked

that is still on the

stalks?

Who is going to husk the

corn?

Why is corn growing
right

in the stand?

 



 

10. Animal

11. Relationships

190

C.B. with other features

12. Nomenclature
How did they draw this?

Is this to be our imagi—

nation?

What is this about?

Who drew this?

 

Where are farm animals?

Do animals eat this corn?

Why is C.B. located over

corn stand?

What is the cost of the

corn?

Is C. B. in competition?

Why is it in the middle

of road?

How does the man reach

the switch?

 



1. Cor.-

‘Ih 1m

 



 
 

1. Corn Ball

2. Surplus

The creation or re—

sult Of a surplus

3. Market

4' InCOnvenience
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Corn Ball

Task 6

He might make popcorn

He might make popcorn

balls.

It might sell product.

Might fly away.

Eat fresh corn (general)

May rain corn.

May ruin houses (general)

It might fall or crash.

May damage buildings

(once).

It might be stolen.

Might blow corn away.

It might have a hard

time picking corn.

It might start a fire in

the cobs.

May make too much.

May have a house full of

corn.

Have to live with corn

all around.

Have to even sleep with

corn.

People may refuse to eat

corn.

(See also Inconvenience)

May not be able to sell

corn.

May eliminate corn stands.

May eliminate jobs.

Farmers will need to find

new jobs.

People rushing to collect

corn.

It will block traffic.

People may not like corn

to begin with.

Will have to pick up all

that corn.

Too much corn to peel and

shock.

Will have corn coming out

of our ears.

Will need a huge supply

of butter.
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5. Mechanical It will go batty.

6. Control

Regulation of C.B. May not make enough.

May keep on running.

7. Supply
Might not make enough.

(Score 1 if reason

given.)

8. Distribution

lelt to the Physical

packaging and distribu~

tion.

9. Allocation

Problems with equaliz-

ing needs.

10- Conservation

11~ Storage

12. Quality

Chain may break.

May rush and stop pro—

duction.

May be too noisy.

May blow one of those

fuzes.

May overheat; catch

fire.

May drop corn all over.

Will require an operator.

The operator may fall out.

May pull chain too hard

to shut it off.

How to pull chain without

getting hurt.

May bury people in corn.

May float away.

Will need different kinds

of corn.

The state may become

overpopulated.

Need people to pack it.

People to sort it.

Have to pick and collect

corn.

Who plans the amount

needed?

How much to make at a

time?

May waste seeds.

May waste corn.

Need room for storage.

Might not be as good.

Might be bad for people.

May get damp.

May have mold.

Might rot.

May be too small.

May drop corn on dirty

ground.

May overheat and make

popcorn.

 





13.

16.

17.

 
 

Evaluation

. Legislation

. Health and Safety

General health due

to a diet of corn.

Animals

City Routine
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Kill C. B.

 

People may try to stop

or break C.B.

People may fight and

divi d3 state .

Some may not be able to

digest corn.

May overeat; get too

fat.

Die of overeating.

May eat too much corn.

May be overrun with

crows.

May be a shortage and

none for wildlife.

May eliminate effort;

the will to work.

People may be afraid of

disaster.

People rely too heavily

on a machine.

 



 
 

1. Transport

2. Market

3. Conservation

4. Crops

5. Food uses

6 . Additional Uses

Additional uses for C.B.

or for farmers other

crops,

Storage

Control and regulation
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Corn Ball

Task 7

Sell corn.

Buy corn (too general)

Use less corn (general).

Burn food.

Stop making corn

Use C. B. to transport

corn.

Give other foods to city

people.

Farmers buy the city

corn.

Advertise C.B. corn.

Increase the number

selling.

Have a corn festival.

Grow other crops.

Change foods; eating

habits.

Grow small patches in

the city.

Use food for corn bread.

Use the corn cobs.

Use for seeds.

Use for livestock.

Eat as much as possible.

Make dinners in the

country.

Have C.B. make more crops.

Send corn to starving

nations.

Set up a restaurant chain.

Store different foods.

Have central storage

places.

Regulate production.

Use as a supplementary

source.

Use only during the in—

between seasons.

Have a Governors Commission.

Grow less.

Country stop growing corn.

Grow just enough for the

family.

 



12.

13.

14.
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Quality

Mechanical

Evaluation

Corn Ball

Using C.B. as a machine Turn it off.

City Routine

Alter Problem

Don't eat corn.

Move to the city.

Ship C.B. away.

Go live on the farm.

Give it away.

Get rid of it; destroy

it.

Take it apart.

Move to another place.

Change the taste, size.

Use C.B. for better

freshness.

Build a reserve supply

of C.B.‘s.

Evaluate needs and mar—

kets each week.

Plan and weigh conse—

quences before building

or using C.B.

Compromise with a system.

Take it apart for other

uses.

Have C.B. bounce and

rattle corn off.

Have nutrition courses.
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Directions to Test Administrators

The Test of Imagination consists of seven tasks:

Task 1 Picture Completion 2 pages 10 minutes testing time

NTask 2 Circles pages 10 minutes plus short

quiet rest break

0Task 3 Product Improvement 2 pages 1 minutes

N pages 10 minutes plus a break

for stretching

Task 4 Unusual Uses

Task 5 Asking 1 page 5 minutes

Task 6 Seeing Problems 1 page 5 minutes

Task 7 Solving Problems 1 page 5 minutes

Every reasonable effort should be made to provide good

testing conditions——comfortable room temperature, adequate

lighting without glare, and a pleasant, calm, business—like

PSYChological climate. Children should be given an opportunity,

so far as is feasible, to arrange themselves for comfort and

privacy.

Inform the teacher that the test today will utilize fifty-

five minutes of actual testing time with an additional twenty

minutes required for instructions and short rest periods. Ask

the teacher where she may be contacted and procedure for excus-

ing a child during a break, should the need arise.

Explain to the class that the test today is a test Of their

. . - f

imagination and ability to think of new ideas and new ways 0

dOing things. Distribute the test booklets with the instruc-

tions to look at the drawing on the cover sheet, but to keep
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their questions and comments to themselves, since this is a

test of their own imagination and abilities to think of new

ideas and ways of doing things.

Tell the class that they are going to fill out their name

and the other blanks on the next page and then read the

general directions.

Ask the children to read the general directions on page

one to themselves and determine if there are any questions.

Restate that this is a test in which there is an opportunity

to think of new ideas and ways of doing things and is not,

therefore, a usual test with one "right" or "wrong" answer.

There may be many answers.

Turn to Task 1, Picture Completion, and read the direc-

tions silently to yourselves as I read them out loud.

Tell class to write "ten minutes" after the instructions:

write "turn to next page" at the bottom of the

first page

write "stop" at the bottom of the second page

Any questions? Begin. Time each task carefully with a sweep

second watch or clock.

'Task 2 Read directions with the class.

Note that there are two pages and ask the class to

write "Stop" at the bottom of the second page.

Time: 10 minutes

‘ le in a

If a question arises whether to use more than one Cer

= ~ ' ' — ittal

drawing, Simply state that this is pOSSible Wlth a non comm
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tone of acceptance but lack of encouragement.

Let the children rest a minute after Task 2, but discourage

discussion of test, perhaps by introducing a neutral topic.

Tasks 3 and 4 follow the same format. Ten minutes each. After

Task 4 permit a standing break while the administrator passes

the picture of Cream Puff face down on each desk. Simply inform

children that this will be used once we begin again.

Tasks 5, 6, and 7 are five minutes each. Look at picture

quietly for a few moments and then read directions while class

reads silently with you. Write "stop" at bottom of page and

begin. The picture may be used as Often as the pupil wants for

each of the Tasks 5, 6, and 7.

Collect the picture first and then the sheets. Send for

teacher.
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Directions to Test Administrators

The alternate form of the Test Your Imagination consists of

seven tasks:

Task 1 Picture Completion 2 pages 10 minutes testing time

Task 2 Product Improvement 2 pages 10 minutes plus short

rstretch break

Task 3 Squares 2 pages 10 minutes

Task 4 Unusual Uses 2 pages 10 minutes plus a

stand—up break

Task 5 Asking Questions 1 page 5 minutes

Task 6 Seeing Problems 1 page 5 minutes

Task 7 Solving Problems 1 page 5 minutes

It is important that we know that each child's attention

has been directed toward both pages of the first four tasks.

Therefore, each child should be asked to write, "Turn the page,"

at the bottom of the first page of Task 1, and the word "Stop,"

be written at the bottom of page two of Tasks l, 3 and 4!

Before the children begin writing their responses to Task 2 and

4, include the following ideas:

ecessary.

1 You may use more than one line when n

complete sentences——
just enough

2 You do not need to write

to tell your ideas.

3. Don't worry about so many lines, we just wanted to be

sure everyone has enough.

4. I can be of help to you with very hard words if you

need me.
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TEST YOUR IMAGINATION

 Name

Date: 9 10 ll 12 13 Birthdate:

_/_/___ Age (last birthday): '1 [:1 E] D ,

lMonth) (Date;

Epfi Girl Number of older brothers ___ sisters ___.

Number of younger brothers ___ sisters ___

The tasks in this booklet are a test of your ability to use your

imagination in thinking up ideas and putting them into words. There

are no "right" or ”wrong" answers in the usual sense. We want you to

think of as many ideas as you can. Try to think of unusual, interest—

ing, and clever ideas —— something which no one else will think of.

You will be given seven tasks to do and you will be timed on each

one, so make good use of your time. Work as rapidly as you can without

rushing. If you run out of ideas before time is called, wait until

instructions are given before going on to the next task.

Do not pay any attention to the rest of this page, bUt d0 “Qt

turn to the next page until told to do so.

... . . uuuuu L

...... ... .. ..
4

AnnnnnononoAnnnonnnJ-Aonnnnnnan

\  
Scoring Category Task 1 Task 2 Task 3 Task 4 Task 5 Tg§k_§ I§§E_Z

Fluency  
Flexibility

Originality

Elaboration

Adequacy

I

\
H
H
H

H
H
H
)

\
H
H
H

\
H
H
I

‘k***>‘:*******~k
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TASK 1: PICTURE COMPLETION

By adding lines to the incomplete figures on this and the next page,

you can sketch some interesting objects or pictures. Again, try to think

of some picture or object that no one else will think of. Try to make it

tell as complete and as interesting a story as you can by adding to and

building up your first idea. Make up an interesting title for each of

your drawings and write it at the bottom of each block next to the number

of the figure.
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TASK 2: CIRCLES

In ten minutes see how many objects or pictures you can make from

the circles below and on the next page. The circles should be the main

part of whatever you make. With pencil add lines to the circles to com—

plete your picture. You can place marks inside the circles, outside the

circles, or both inside and outside the circles —— wherever you want to

in order to make your picture. Try to think of things that no one else

will think of. Make as many different pictures or objects as you can in

each one. Make them tell as complete and as interesting a story as you

can. Add names or titles below the object.

O O

O 0G
O

Turn to the next page.

  



 



00000

00000

00000

00000

00000

[©0000

 

  
 



 

207

TASK 3: PRODUCT IMPROVEMENT

In the middle of this page is a sketch of a stuffed toy elephant

of the kind you can buy in most dime stores for a half dollar to a

dollar. It is about six inches tall and weighs about a pound. In the

spaces on this page and the next one,list the cleverest, most inter—

esting and unusual ways you can think of for changing this toy elephant

so that children will have more fun playing with it. Do not worry about

the cost of the changes. Think only about what would make it more fun

to play with as a toy.

27‘.

J

 

 

 

 

 

Turn to the next page.

 

  



10.

ll.

12..

130

14.

IS.

16.

I7.

18.

I9.

21.

22.

23.

27.

28.

29.
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TASK 4: UNUSUAL USES (Cardboard Boxes)

Most people throw their empty cardboard boxes away, but they have

thousands of interesting and unusual uses. In the spaces below and on

the next page, list as many interesting and unusual uses as you can

think of. Do not limit yourself to any one size of box. You may use as

many boxes as you like. Do not limit yourself to the uses you have seen

or heard about; think about as many possible new uses as you can.

l.
 

2.
 

 

 

 

  
 

 

 

IO.
 

ll.
 

I2.
 

13.
 

l4.
 

IS.
 

16.
 

l7.
 

l8.
 

l9.
 

20.
 

21.
 

 

23.
 

24.
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25. 

26. 

27. 

28. 

29. 

30. 

31.

 
 

32. 

33. 

34.
 

35. 

36.
 

37.
 

38.
 

39.
 

40.
 

41.
 

42.
 

43.
 

44.
 

45.
 

46.
 

47.
 

48.
 

49.
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TASK 5

ASKING —— On this page, write all the questions you can think of

about the drawing of Cream Puff. Ask all the questions you would need

to ask to know for sure what is happening. Do not ask questions which

can be answered just by looking at the drawing. You may look at the draw—

ing of Cream Puff as much as you wish.

 

 

 

 

 

 

 

 

 

10.

 

11.

 

12.

 

13.

 

14.

 

15.

16.
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TASK 6

Seeing Problems —— Suppose that it rains when Cream Puff's rope is pulled,

and suppose that all the water in this whole state comes from Cream Puff.

List on the lines below, all the problems you can, that you think might

possibly take place when Cream Puff's rope is pulled.

 

 

 

 

 

 

 

 

 

10.

 

11.

 

12.

 

13.

 

l4.

 

15.

 

16.
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TASK 7

SOLVING PROBLEMS —- Suppose that people in cities decide not to use

Cream Puff, and people on farms decide to use Cream Puff for their crops.

As a result, it now rains in the country, but never rains in the cities.

People in the cities need water for drinking, washing clothes, watering

trees and grass, to fight fires and for many other reasons. List,on the

lines below, as many suggestions as you can for solving some of the problems

of living in a city in which it never rains. Be sure your suggestions are

fair and practical.

 

 

 

 

 

 

 

 

 

10.

 

11.

 

l2.

 

13.

 

14.

 

15.

 

16.
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TABLE A-l

 

RESULTS OF INTERSCORER RELIABILITY CHECK FORM A

(N=25)

 

 

FIRST TRIAL SECOND TRIAL RELIABILITY

Aver. Score Aver. Score COEFFICIENT,(r)
 

  
 

 

 

 

Task 1 Fluency Non-verbal 8.0 8.2 .93

Task 1 Flexibility Non-verbal 6.8 6.7 .93

Task 1 Originality Non-verbal 9.1 9 2 .91

Task 1 Elaboration Non-verbal 15.7 18 5 .93

Task 2 Fluency Non—verbal 12.5 12 3 .99

Task 2 Flexibility Non—verbal 7.5 7.8 .94

Task 2 Originality Non—verbal 9.6 9.0 .94

Task 2 Elaboration Non—verbal 28.3 29 5 .94

Task 3 Fluency Verbal 14.7 14.4 .99

Task 3 Flexibility Verbal 6.1 6.3 .93

Task 3 Originality Verbal 13.0 13.0 .99

Task 3 Elaboration Verbal 1.8 1.6 .93

Task 4 Fluency Verbal 21.2 21.6 .99

Task 4 Flexibility Verbal 7.6 7.7 .89

Task 4 Originality Verbal 14.3 14.4 .97

Task 4 Elaboration Verbal 0.6 1.2 .66

Task 5 Fluency Problem Solving 9.6 10.1 .97

Task 5 Flexibility Problem Solving 4.5 4.8 .72

Task 5 Adequacy Problem Solving 6.4 6 3 .96

Task 6 Fluency Problem Solving 8.6 8.9 .98

Task 6 Flexibility Problem Solving 3.2 3.2 .90

Task 6 Adequacy Problem Solving 4.4 4.3 .93

Task 7 Fluency Problem Solving 5.7 5.6 .98

Task 7 Flexibility Problem Solving 4.1 4.1 .95

Task 7 Adequacy Problem Solving 4.1 4.4 .95
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TABLE A-2

PEARSON COEFFICIENTS OF CORRELATION BETWEEN 25 VARIABLES OF FORMS A AND B

(N=769)

Form A FORM B

Aver. Aver. RELIABILITY

Score Score COEFFICIENT, (r)

Task 1 Fluency Non—verbal 8.5 9.2 0.40

Task 1 Flexibility Non-verbal 7.1 7.5 0.26

Task 1 Originality Non-verbal 9.3 9.1 0.31

Task 1 Elaboration Non—verbal 19.5 14.9 0.57

Task 2 Fluency Non—verbal 13.0 11.8 0.39

Task 2 Flexibility Non—verbal 8.1 9.0 0.44

Task 2 Originality Non—verbal 9.5 8.4 0.37

Task 2 Elaboration Non—verbal 29.2 16.2 0.45

Task 3 Fluency Verbal 13.9 16.9 0.56

Task 3 Flexibility Verbal 6.0 5.6 0.40

Task 3 Originality Verbal 11.9 7.4 0.42

Task 3 Elaboration Verbal 1.3 0.5 0.21

Task 4 Fluency Verbal 19.3 16.3 0.50

Task 4 Flexibility Verbal 6.9 6.7 0.41

Task 4 Originality Verbal 12.3 14.0 0.39

Task 4 Elaboration Verbal 1.3 0.5 0.17

Task 5 Fluency Problem Solving 7.8 8.6 0.49

Task 5 Flexibility Problem Solving 4.0 3.8 0.32

Task 5 Adequacy Problem Solving 5.2 6.2 0.39

Task 6 Fluency Problem Solving 7.0 5.9 0.40

Task 6 Flexibility Problem Solving 2.7 3.9 0.21

Task 6 Adequacy Problem Solving 3.5 4.4 0.38

Task 7 Fluency Problem Solving 4.4 3.5 0.46

Task 7 Flexibility Problem Solving 3.0 2.6 0.36

Task 7 Adequacy Problem Solving 3.1 2.3 0.37

Task 1 + 2 Flux Non—verbal 36.7 37.6 0.47

Task 1 + Originality Non—verbal 18.8 17.5 8.2:

Task 1 + 2 Non—verbal Sub—total 55.5 55.2 0.63

Task 1 + 2 Elaboration Non-verbal 48.7 31.0 -

Task 3 + 4 Flux Verbal 46.3 45.7 8.2:

Task 3 + 4 Originality Verbal 22.5 19.8 0.57

Task 3 + 4 Verbal Sub—total 68.8 65.5 =

Task 5+6+7 Flux Problem Solving 29.2 28.9 8.2:

Task 5+6+7 Adequacy Problem Solving 11.9 13.3 0.57

Task 5+6+7 Problem Solving Sub-total 41.2 42.2 .

219 9 198.0 0.68
TEST TOTAL
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TABLE A-3

PRINCIPAL FACTOR LOADINGS FROM A VERIMAX ROTATION OF

50 PRIMARY VARIABLES OF FORMS A AND B

TEST YOUR IMAGINATION

(2 FACTORS)

 

 

 
 

 

 

FACTOR l FACTOR 2

TASK LOADINGS* TASK LOADINGS

Flue 1A 30 Flue 1B 39

Flex 1A Flex 1B 35

Orig 1A 28 Orig 1B 41

Elab 1A 34 Elab 1B 41

Flue 2A 61 Flue 2B 63

Flex 2A 59 Flex ZB 60

Orig 2A 61 Orig 2B 66

Elab 2A 42 Elab 2B 42

Flue 3A 64 Flue 3B 71

Flex 3A 52 Flex 3B 56

Orig 3A 45 Orig 3B 58

Elab 3A Elab 3B

Flue 4A 68 Flue 4B 68

Flex 4A 64 Flex 4B 61

Orig 4A 52
Orig 4B 53

Elab 4A
Elab 4B

Flue 5A 77
Flue 5B 72

Flex 5A 56
Flex 5B 51

Orig 5A 69
Orig 5B 62

Flue 6A 77
Flue 6B 69

Flex 6A 68
Flex 6B 47

Orig 6A 72
Orig 6B 58

Flue 7A 72
Flue 7B 65

Flex 7A 66
Flex 7B 60

Orig 7A 65 Orlg 7B 58

 

*Decimal omitted.
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TABLE A-6

PEARSON CORRELATIONS OF SCORES OF CREATIVITY*

FORM A AND B

(N = 700-769)**

 

 

 

 
 

FLUX ORIG SUB TOTAL ELABORATION

NV A NV A NV A Nv A

FLUX NA A 1.00

ORIG NV A .70 1.00

SUB TOTAL NV A .94 .89 1.00

ELAB NV A .34 .48 .43 1.00

FLUX VB A .48 .47 .51 .30

ORIG VB A .35 .42 .41 .28

SUB TOTAL VB A .45 .48 .50 .32

FLUX PS A .38 .41 .42 .32

ADEQ PS A .34 .36 .37 .33

SUB TOTAL PS A .38 .41 .42 .34

TOTAL I A .66 .67 .71 .41

PS 5 A .38 .40 .42 .28

PS 6 A .33 .34 .36 .26

PS 7 A .22 .27 .26 .26

MAT A .11 .22 .17 .25

FLUX NV B .46 .36 .46 .28

ORIG NV B .41 .44 .46 .29

SUB TOTAL NV B .48 .43 .49 .31

ELAB NV B .19 .30 .26 .63

FLUX VB A .33 .33 .35 .23

ORIG VB B .20 .27 .25 20

sUB TOTAL VB B .29 .32 .33 .24

FLUX PS B .24 .27 .27 .30

ADEQ Ps B .17 .23 .21 .30

SUB TOTAL B .22 .27 .26 .30

PS 5 B .23 .26 .26 28

PS 6 B .16 .22 .20 .26

PS 7 B .12 .16 .15 .20

TOTAL B .38 .40 .42 .32

MAT B .09 .20 .15 .24_____

 

.05 probability of chance occurrence.

*A Correlation 0.07 has a
_

f occurring by chance.

A Correlation of 0.09 has a .01 probability 0

**Missing data routine.
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TABLE A—6——continued

 

 

FLUX ORIG SUB TOTAL FLUX ADEQ SUB TOTAL

 

  

VB A VB A VB A PS A ps A

FLUX VB A 1.00

ORIG VB A .76 1.00

SUB TOTAL VB A .51 .92 1.00

FLUX PS A .67 .52 .64 1.00

ADEQ PS A .56 .46 .55 .84 1.00

SUB TOTAL A .66 .52 .64 .98 .92 1.00

TOTAL I A .91 .83 .93 .79 .71 .79

PS 5 A .59 .44 .56 .80 .74 .81

PS 6 A .56 .43 .54 .82 .73 .82

PS 7 A .47 .41 .47 .76 .76 .79

MAT A .28 .27 .30 .41 .46 .44

FLUX NV B .41 .31 .39 .39 .39 .41

ORIG NV B .37 .34 .38 .39 .39 .40

SUB TOTAL NV B .42 .35 .42 .42 .42 .44

ELAB NV B .25 .23 .26 .31 .36 .34

FLUX VB B .62 °51 .61 .52 .47 .52

ORIG VB B .41 .48 .47 .34 .30 .34

SUB TOTAL VB B .56 .53 .58 047 .43 .48

FLUX PS B .48 .41 .48 .59 .59 .61

ADEQ PS B .40 .35 .40 .50 .55 .53

SUB TOTAL PS B .47 .40 .47 .57 .59 .60

TOTAL I B .62 .55 .63 .60 .57 .61

5 B .41 .33 .40 .51 .52 .53

6 B .41 .37 .42 .48 .50 .50

7 B .30 .28 .31 .43 .45 .45

MAT B .27 .28 .40 .40 .45 .42
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TABLE—A—6-—continued

 

 

TOTAL 1 A PS 5 A PS 6 A PS 7 A MAT A FLUX NV B

 

 
 

TOTAL 1 A 1.00

PS 5 A .69 1.00

PS 6 A .66 .53 1.00

PS 7 A .59 .42 .52 1.00

MAT A .36 .34 .31 .36 1.00

FLUX NV B .49 .38 .33 .29 .22 1.00

ORIG NV B .48 .35 .33 .30 .32 .70

SUB TOTAL NV B .53 .40 .36 .32 .28 .95

ELAB NV B .33 .28 .27 .27 .34 .37

FLUX VB B .62 .43 .44 .44 .26 .47

ORIG VB B .46 .28 .28 .32 .21 .28

SUB TOTAL VB B .59 .39 .40 .42 .26 .41

FLUX PS B .55 .49 .49 .50 .43 .46

ADEQ PS B .46 .42 .41 .43 .47 .39

SUB TOTAL PS B .53 .48 .46 .49 .46 .44

TOTAL I B .68 .51 .50 .51 .39 .66

PS 5 B .47 .49 .39 .40 .39 .43

PS 6 B .46 .37 .42 .42 .38 .35

ps 7 B .36 .30 .34 .44 .35 .31

MAT B .35 .33 .29 .32 .93 .24

 



TABLE A—6——continued

 

 

 

ORIG SUB TOTAL ELAB FLUX ORIG SUB TOTAL

NV B NV B NV B VB B VB B VB B

ORIG NV B 1.00

SUB TOTAL NV B .89 1.00

ELAB NV B .36 .40 1.00

FLUX VB B .42 .49 .27 1.00

ORIG VB B .31 .32 .20 .76 1.00

SUB TOTAL VB B .39 .44 .25 .95 .93 1.00

FLUX PS B .40 .47 .36 .62 .42 .56

ADEQ PS B .37 .41 .37 .50 .32 .45

SUB TOTAL PS B .40 .46 .37 .59 .39 .53

TOTAL I B .62 .70 .39 .91 .79 .91

PS 5 B .35 .43 .32 .54 .33 .47

PS 6 B .34 .37 .32 .51 .35 .46

PS 7 B .29 .33 .26 .42 .30 .39

MAT B .32 .29 .34 .27 .22 .27  
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TABLE A-6--continued

 

 

FLUX ADEQ SUB TOTAL TOTAL

 

PS B PS B PS B I B PS 5B PS 6B PS 7B MAT B

FLUX PS B 1.00

ADEQ PS B .90 1.00

SUB TOTAL PS B .99 .96 1.00

TOTAL I B .79 .69 .77 1.00

PS 5 B .86 .85 .88 .69 1.00

PS 6 B .87 .84 .88 .67 .63 1.00

PS 7 B .77 .73 .77 058 .51 .60 1.00

MAT B .45 .48 .48 .41 .39 .39 .38 1.00
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TABLE A—7

CORRELATIONAL VALUES BETWEEN SUB—TOTAL SCORES 0F NON—

VERBAL, VERBAL AND PROBLEM SOLVING MEASURES FROM THE BATTERY

TEST YOUR IMAGINATION

 

 

 

    
 

 

  
 

FORM A

Non—Verbal (NV) Verbal (VA) Problem Solving (PS)

Non-Verbal (NV) 1.0 .50 .42

Verbal (VB) .50 1.0 .64

Problem Solving (PS) .42 .64 1.0

FORM B

1 O 44 46

44 1.0 53

.46 .53 1.0     
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TABLE A-8

ANALYSIS OF VARIANCE BY CLASSROOM GROUPS

A SUMMARY OF SCORES FROM THE TEST BATTERY, TEST YOUR IMAGINATION

 
 

 

SUM OF DEGREES OF MEAN F SIGNIFI—

TASK SQUARES FREEDOM SQUARE STATISTIC CANCE

FLUX NVA EQBAEA

BETWEEN 11967.73 29 412.68 4 57 0.00

WITHIN 66742.10 739 90.31

TOTAL 78709.83 768

ORIG NVA

BETWEEN 5500.08 29 189.66 4 13 0.00

WITHIN 33951.22 739 45.94

TOTAL 39451.30 768

SUB-TOTAL NVA

BETWEEN 30421.38 29 1049.01 4.67 0.00

WITHIN 166106.85 739 224.77

TOTAL 196528.24 768

ELAB NVA

BETWEEN 27118.20 29 935.11 2 36 0.00

WITHIN 292845.17 739 396.27

TOTAL 319963.38 768

FLUX VBA

BETWEEN 88580.21 29 3054.49 11.16 0.00

WITHIN 202241.12 739 273.67

TOTAL 290821.33 768

ORIG VBA

BETWEEN 36996.74 29 1275.75 6 10 0.00

WITHIN 154553.24 739 209.14

TOTAL 191550.00 768

SUB—TOTAL VBA

BETWEEN 223131.53 29 7694.19 9 19 0.00

WITHIN 618810.12 739 837 36

TOTAL 841941 65 768

FLUX PSA

BETWEEN 25610.69 29 883.13 10.34 0.00

WITHIN 63134.83 739 85.43

TOTAL 88745.52 768
continued

 

 
 



TABLE A—8--continued

 

 

 

SUM OF DEGREES OF MEAN F SIGNIFI—

TASK SQUARES FREEDOM SQUARE STATISTIC CANCE

ADEQ PSA

BETWEEN 4873.78 29 168.06 7.99 0.00

WITHIN 15540.11 739 21.03

TOTAL 20413.88 768

SUB-TOTAL PSA

BETWEEN 51240.40 29 1766.91 10.08 0.00

WITHIN 129565.52 739 175.33

TOTAL 180805.92 768

TOTAL I A

BETWEEN 652812.23 29 22510.77 10.17 0.00

WITHIN 1635031.03 739 2212.49

TOTAL 2287843.26

FORM B

FLUX NVB

BETWEEN 11565.35 29 398.81 4.53 0.00

WITHIN 65062.88 739 88.04

TOTAL 76628.24 768

ORIG NVB

BETWEEN 4854.97 29 167.41 3.81 0.00

WITHIN 32481.28 739 43.95

TOTAL 37336.25 768

SUB—TOTAL NVB

BETWEEN 28530.16 29 983.80 4.54 0.00

WITHIN 160284.73 739 216.89

TOTAL 188814.88 768

ELAB NVB

BETWEEN 21283.76 29 733.92 3.68 0.00

WITHIN 147301.23 739 199.33

TOTAL 168584.99 768

FLUX VBB

BETWEEN 86379.00
29 2978.59 8.38 0.00

WITHIN 262568.05 739 355.30

TOTAL 348947.06 768

ORIG VBB

BETWEEN 46322.94
29 1597.34 5.86 0-00

WITHIN 201463.05
739 272.62

TOTAL 247785.99
768

continued

 



TABLE A-8-—continued

 
 

 

SUM OF DEGREES OF MEAN F SIGNIFI—

TASK SQUARES FREEDOM SQUARE STATISTIC CANCE

SUB—TOTAL VBB

BETWEEN 244581.69 29 8433.85 7.78 0.00

WITHIN 800739.89 739 1083.55

TOTAL 1045321.58 768

FLUX PSB

BETWEEN 32888.76 29 1134.10 10.86 0.00

WITHIN 77170.94 739 104.43

TOTAL 110059.70 768

ADEQ PSB

BETWEEN 8929.76 29 307.92 9.10 0.00

WITHIN 24994.21 739 33.82

TOTAL 33923.98 768

SUB—TOTAL PSB

BETWEEN 75049.80 29 2587.92 10.65 0 00

WITHIN 179640.16 739 243.09

TOTAL 254689.95 768

TOTAL I B

BETWEEN 759339.73 29 26184.13 10.12 0.00

WITHIN 1911653.66 739 2586.81

TOTAL 2670993.39 768
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TABLE A-9

SOLVING OF SIXTH GRADE PUPILS BY CLASSROOM GROUPS

 
 

 

 

CLASSROOM TOTAL CLASS FREQUENCIES PERCENTAGES BY ROW

NUMBER FREQUENCY, N BY ROW 1 2 3

1 29 3 22 4 10.3 75.9 13.8

2 26 2 16 8 7.7 61.5 30.8

3 23 4 12 7 17.4 52.2 30.4

4 24 6 16 2 25.0 66.7 8.3

5 24 4 11 9 16.7 45.8 37.5

6 29 6 l4 9 20.7 48.3 31.0

7 25 5 15 5 20.0 60.0 20.0

8 27 1 10 16 3.7 37.0 59.3

9 26 4 16 6 15.4 61.5 23.1

10 31 4 16 11 12.9 51.6 35.5

11 26 5 15 6 19.2 57.7 23.1

12 23 3 l4 6 13.0 60.9 26.1

13 31 11 18 2 35.5 58.1 6.5

14 29 2 14 13 6.9 48.3 44.8

15 33 3 13 17 9.1 39.4 51.5

16 28 15 13 O 53.6 46.4 0.0

17 27 5 18 4 18.5 66.7 14.8

18 23 10 11 2 43.5 47.8 8.7

19 21 6 9 6 28.6 42.9 28.6

20 18 3 10 5 16.7 55.6 27.8

21 28 8 14 6 28.6 50.0 21.4

22 19 0 6 13 0.0 31.6 68.4

23 18 O 5 13 0.0 27.8 72.2

24 22 10 11 1 45.5 50.0 4.5

25 27 1 19 7 3.7 70.4 25.9

26 27 1 18 8 3.7 66.7 29.6

27 3O 3 17 10 10.0 56.7 33.3

28 22 10 12 0 45.5 54.5 0.0

29 24 4 14 6 16.7 58.3 25.0

30 29 11 17 1 37.9 58.6 3.4

TOTAL 769 150 416 203

 

*Column 1 is about 2/3 of a standard deviation above the median;

Column 3 is about 2/3 of a deviation below the median.
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TABLE A—12

DEFINITIONS OF INTERACTION VARIABLES AND SAMPLE CALCULATIONS

TAKEN FROM THE 10 X 10 MATRIX OF TEACHER ONE

 
 

 

MATRIX COLUMN SUB-TOTALS 3 30 54 428 2220 251 85 908 843 680 5994

TOTAL TALLIES 5994

1. TI — 1,2,3 X 1,2,3 = 111 = 0.0185 19. 7 X 8 = 4 = 0.000667

2. 1 X 4 = 0 = 0.0 20. 8 X 8 = 580 = 0.0967

3 2,3 X 4 = 71 = 0.0118 21. 1,2,3 X 9 = 390 = 0.065

4. 4 X 2,3 = 9 = 0.0015 22. 4 X 9 = 81 = 0.0135

5 4 X 4 = 70 = 0.01167 23. 5 X 9 = 369 = 0.0615

6. 1,2,3 X 5 = 198 = 0.0330 24. 6 X 9 = 37 = 0.00617

7 5 X 1,2,3 = 17 = 0.0028 25. 7 X 9 = 31 = 0.00517

8. 4 X 5 = 201 = 0.0335 26. 8,9 X 9 = 358 = 0.06

9 5 X 5 = 1559 = 0.26 27. 1,2,3 X 10 = 32 = 0.0053

10. 1,2,3 X 6 = 29 = 0.0048 28. 4,5 X 10 = 308 = 0.0513

11. 4,5 X 6 = 150 = 0.025 29. 6 X 10 = 93 = 0.0155

12. 6 X 6 = 79 = 0.013
30. 7 X 10 = 41 = 0.0068

13. 1,2,3 X 7 = 4 = 0.00066
31. 8 X 10 = 32 = 0.0053

14. 4,5,6 X 7 = 42 = 0.007
32. 9 X 10 = 71 = 0.0118

15. 7 X 7 = 24 = 0.004
33. 10 X 10 = 392 = 0.065

16. 1,2,3 X 8 = 186 = 0.031
34. I = 579 = 0.0965

17. 4,5 X 8 = 399 2 0.0665
35. D = 336 = 0.056

18. 6 X 8 = 26 = 0.0043
36. I/D = I/I+D = 0.63
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TABLE A—l3

100 CELLS OF A 10 X 10 INTERACTION ANALYSIS MATRIX AND VARIABLES

BY AREA AND REFERENCE NUMBER*

 

 

 

 

 

  
 

 
  

 
 

  
 

 

 

        

1 2 3 4 5 6 7 8 9 10

I

I

1 1 l 2 ‘ 3 4 5 6 7 8 9 10

I I (2)

__________l___ .._....._____.__._______...._

I l

2 11 1 12 | 13 14 15 16 17 18 19 20

(1), I (3) (6) (10) (13) (16) (21) (27)

__-_______r_________1___________-_I___

3 21 i 22 1 23 24 25 26 27 28 29 30

| |

I .

4 31 32 l 33 34 35 36 37 38 39 40

(2) (4)I (5)%('(8) (11) (17) (22) (28)

11 __________ ___

' f5 41 ' 42 1 43 44 45 46 47 48 49 50

(7)‘ I (8) (9) (14) (23)

I —— —

I

6 51 I 52 l 53 54 ; 55 56 57 58 59 6o

1 (10)! (11) (12) (18) (24) (29)

l

1 i l .

7 61 | 62 ' 63 64 , 65 I 66 67 68 69 70

I (13)l (114) , (15) (19) (25) (30)

I 1 1

I I

8 71 I 72 ; 73 74 ' 75 76 77 78 79 80

| (16% (E7) (18) (19) (20) (31)

l 1 I

9 81 I 82 1 83 84 85 86 87 88 I 8926‘ 9032)

22 23) (24) (25)
| (21)[ ( )l ( I fly.

I l

10 91 92 93 94 95 96 97 98 99 100

: (27): I (28) (29) (30) (31) (32) (33)

  
 

*The number in parenthesis is the intera

Table A-12.

ction variable number used in

 



  

TABLE A-14

COMPARISON OF CLASSROOM INTERACTION VARIABLES BY PARTIAL

CORRELATION COEFFICIENTS AND SIGNIFICANCE LEVEL*

DEPENDENT VARIABLE : MAT B

 

 

 

CLASSROOM

INTERACTION

VARIABLE p Partial r

PDM N.S. .920 0.0

PIM 0.0005 0.16

lO-R 0.0005 0.17

IDEAS 0.064 0.067

(DBQI)

TIPI 0.0005 0.18

I 0.0005 0.14

D
-0.001 -0.12

I/D 0.0005 0.16

 

*Covariates: Mat A, Age, Sex, Intercepts: High, Middle, Low academic

ability.
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