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ABSTRACT

Statement of the Problem: The probiem of this study was to determine if
the verbal and figural creative abilities of educationally handicapped
children can be appreciably enhanced through an educational environment
using brainstorming and programmed instruction techniques.-

Procedures:—The populationof this study consisted of 95 intermediate
grade educationally handicapped students in the Hayward Unified School
District who were enrolled in EH Special Day Classes. Nine intermediate
grade EH classes were randomly assigned to four experimental treatments.

~ The experimental treatments were: (a) brainstorming, (b) programmed

instruction, (c) combination of brainstorming and programmed instruction
and, (d) control.

A]ternate forms of the Torrance Tests of Creative Thinking were admin-
istered as pre and posttests. A 1X4 covariance analysis was used for
the analysis of the data using the pretest scores as the covariat. The
Scheffe~ procedure for testing all possible comparwsons among means was
used to analyze the data further. '

Findings:

1. Post hoc tests of signfficance showed that the brainstorming
group scored significantly higher than the programmed instruc-
tion and control groups on Verbal Fluency.

2. Post hoc tests of significance showed that the brainstorming
group scored significantly higher than the programmed instruc-
tion and control groups on Verbal Flexibility.

3. Post hoc tests of significance showed that the brainstorming
group scored significantly higher than the programmed 1nstruc-
tion group on Verbal Originality.

4. Post hoc tests of significance showed that the brainstorming
group, the programmed instruction group and the combination
group scored significantly h1gher than the control group on

- Figural Fluency.

5. Post hoc tests of significance show that the brainstorming
group scored significantly h1gher than the control group on
Figural Flexibility.

6. There was nho significant difference between the treatment groups
on Figural Originality.

7. There was no significant d1fference between the treatment groups
on Figural Elaboration.
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Recommendations :

1. This study should be replicated using school psychologists
or other examiners trained to administer standardized tests. This would
provide a more uniform administration of the Torrance Tests of Creative
Thinking, and improve the reliability of the test resuTts.

2. Replications of this study should use the entire verbal
battery of the Torrance Tests of Creative Thinking. Each test involves
different kinds of thinking and makes a unique contribution to the entire
test battery. Such a study would provide greater opportunity to measure

the effectiveness of the programmed instruction and the combination
treatment.

3. It is recommended that a replication study be designed that
wWill use the Torrance Tests of Creative Thinking and other testing instru-
ments to measure creative thinking. Tests such as those developed at the
University of California, Berkeley to test productive thinking may be
appropriate. Additional testing may show the programmed instruction
treatment to be significant on variables other than Figural Fluency.

4. Experiments designed to study the creative abilities of
primary grade EH children are recommended. A study of the development
of creative thinking in primary and intermediate grade EH children would
allow interesting compur1soua to be made.

5, Future stud1es of the creative abilities of EH children

- should consider the wide range of IQ scores sometimes found in EH classes,

and the effects of medication on creative thinking.

6. In view of the findings of this study, curriculum planning
for educationally handicapped classes must include time for the develop-
ment of verbal creative abilities such as, verbal fluency, verbal
flexibility, and verbal originality. The information in this study
regarding the creative abilities of figural fluency and figural flexi-
bility, should also be used as it relates to curriculum planning and
teaching techniques.
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Chapter 1
INTRODUCTION

- The mid 1950's saw the beginning of a growing concern for the

educational provisions for children with Tearning disabilities. In

California, legislation was enacted in 1963, to provide for the

- education of neurologically and emotionally handicapped children in

a combined public school program for the educatibnally handicapped
(Mahier, 1963). The problems of these children should not be over-
simplified, for they often involve self-concept, emotional disturbance,
problems of visual and auditory perception, memory impairment,
Teft-right orientation, body image and body concept (Helmuth, 1965).

Currently, children in Cé]ifornia are considered to be
educationally handicapped (EH) if their learning or behavior problems
are associated with a neurological disorder, emotional disturbance, or
a combination of these disabilities. The EH child's learning or
behavior disorder must be serious enough to affect his functioning in
the basic ]earning‘ski1is, and while he may be functioning at a
retarded level academically his low level of functioning must not be
due to mental retardation (California Education Code, 1971).

Creativity is a highly valued human chéracteristic and one which
is believed to be a natural phenomenon in all children {Anderson, 1959).

Torrance (1962) suggested that the individual's creativity is a

- potential source in he]ping to cope with problems and learn new skills.

However, there is some evidence of a drop in the creative thinking



abilities of children as they growloider, and it appears that some
children never recover from this drop iﬁ cfeativity (Torrance, 1962;
1968). 1t would seem that the lessening of creative behavior would
be even greater with educationally handicapped children because of

their academic and adjustment problems.

Coupled with the evidence of a drop in creativity is the

~apparent difficulty with verbal expression often experienced by children

who have 1earhing difficulties. It may be that many children lack skill
in verbal ability because of their learning disorders (Torrance, 1966).
Torrance points out that,

Many children who have learning difficulties manifest tremen-

dously creative behavior on figural tests but apparently their

fear of verbal symbols makes them seem to he mentally paralyzed
on verbal tests (1966, p. 4). :

ST THEPROBLEMT

Statement of the Problem

Educationatl programs dealing with educationa]ly handicapped
children must be strongly remediai in nature and often involve new
methods for teaching and learning academic skills. The serious nature
of the educational and behavioral problems encountered by the teachers
of these children, and the demands placed on them to cope with problems
of school failure, emotional and neurological disorders, further com-
plicate the teacher’s task. The difficulties encountered in teaching
these children would seem to point to an educational environment which
in mény cases does not permit the development of creativity. The prob-
lem of this Study is to determfne if the verbal and figural creative

abilities of educationally handicapped children can be appreciably



enhanced through an educational environment using brainstorming and

programmed instruction techniques.

Rationale of the Study

The development of creative thinking skills in all persons seems

to be important. Torrance (1965) believes that creative thinking is

important in a11 areas of Tife, and that the prolonged enforced repres-
sion of creative desire may lead to the actual breakdown of the
personality. Creative thinking contributes to the acquisition of
information, and is essential in the application of knowledge to
personal and professional problems. Carl Rogers (Parnes and Harding,
1962) concluded that in education we tend to develop conformists rather
than.free1y creative original thinkers. According to Rogers, both
constructive and destructive knowledge is developing ﬁapid1y, and there
is a need for genuinely creative adéptation if man is to keep abreast
of the changes in the world.

| Research seems to show that all children including those with
learning disabilities have the potential for creative thinking. Taylor
(1964) stated that ali persans regardless of age or culture are to some
degree creative. While there seems to be agreement on creative
potential, there is evidence that the creative potential of school
children is not being tapped. 0lton (7969) suggested that all children
regardless of 1nte1jigence or initial level of creative abiility demon-
strate a level of creative thinking far below their potential. The
creative abilities of children are thought to be increased or decreased
by an*educational environment which values creativity (Torrance, 1965).

If this is correct it would appear that the creativity of some children
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may he so repressed by their education and experience that their creative
potential cannot be recognized or realized (Gowan and Demos, 1964).

However, there is evidence which seems to show that training the
creative abilities of children can be accomplished (Parnes and Meadows,
]963;7Torrance, 1964; Crutchfield and Covington, 1965; Buchanan and

Lindgren, 1973). A statement by Parnes and Meadows (1963, p. 320) seems

relevant when applied to educationally handicapped children whose
creative output is low. They concluded that, "The gap between an
individual's innate creative talent and his actual creative output can

be narrowed by deliberate education in creative thinking."

Brainstorming. Brainstorming is a method which may be helpful

in deveioping the verbal creative abilities of educatidnal]y handi-
capped'chi1dreh. This training method offers an atmosphere without
evaluation, where ideas may be expressed freely. Osborn (1963)
described brainstorming as a creative conference for the purpose of
producing ideas which lead to the solution of a problem. Research

studies {Parnes and Meadows, 1963; Torrance, 1964; Rouse, 1965) using

- brainstorming have been carried out at various grade levels and with

students of different levels of ability. These studies seem to show

the value of brainstorming as a method of developing creative thinking.

I

Programmed instruction. While brainstorming offers many

opportunitiés for the free expression of ideas without immediate evalua-
tion, programmed instruction helps to develop creative thinking even
when the teacher is not aware of the value of developing creative
abilities (Wardrop, 1969). However, an objection to programmed instruc-

tion as a method for developing creativity is its association with rote
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learning (Crutchfield and Covington, 1965). Torrancef does not believe
that the traditional principles of programmed learning can be applied
completely to the development of creativity. In his opinion creative
thinking must be open ended, and the development and encouragement of

creative behavior depends upon a responsive environment,

Thinking Program (PTP). The PTP is a 15 lesson Toosely structured

Tinear program developed for upper elementary grade children. The
authors have concliuded that the potentially detrimental effects of
programmed instruction on creativity can be overcome through lack of
rigidity in programming, and inventing new program techniques. 0lton
(1969) commented tﬁat programs can be written fn such a way that the

student is called upon to use and deveiop a rich diversity of prod

...:
-
9]

thinking skills,

Certain features of programming give it some decided advantages
as a vehicle for developing creative thinking in the student.
For one thing, programmed material can provide the individual
with great procedural flexibility--he can think, puzzile, and
-proceed at his own pace, exploring many or few cognitive avenues
as he goes. For another thing, programmed instruction requires
that the student actively participate, requiring him to do the
thinking himself, rather than allowing him passively to fill a
notebook with someone else's thoughts. Moreover, it can provide
him with immediate guidance, d1rect10n and evaluation as he goes
{01ton, 1969, p. 17). :

Programmed instruction seems to be a useful method for the
development of creativity in EH childreh because of its structure,
individual nature, and high interest value. Brainstorming also seems-
to be valuable because of the emphasis placed on the expression of ideas

without immediate judgment. A combination of programmed instruction and

‘ %Persona1 communication with the researcher, December 6, 1972.

CPutehﬁield—and;GovingtongllQJAJfaﬁefcaauthots,of_lhE,Rnoducijjgi,ggg



brainstorming would seem to be a useful method for the development of
creativity in educationally handicapped children. This method would
combine the structure, individual nature, and high interest value of
programmed instruction with brainstorming's emphasis on the freedom to

express ideas.

Significance of the Study

Developing the creative pofentia] of all children seems 1o be
2 lTegitimate aim of education, and it would be valuable to study means
of implementing this aim with educationally handicapped children. The

number of EH children in special education programs in California school

~districts has been limited by State law to two percent of the public

school enrollment (Ca?ifornia_Education Code, Sec. 6752, 1971). How-
ever, it appears that the prevalence of neurological and emotional
handicaps 1n'sch00ﬁ age children may be as high as 10 to 15 percent,

and many of these children have severe learning disorders (Arieti, 1959;
Wender, 1971).

While there have been some interesting studfes dealing with the
creative ébilities of mentally rétarded children {Tisdall, T962§ Smith,
1967), there is a paucity of research dea1ihg Specifica11y with educa-
tionally handicapped children and creativity (Tognetti,.]97]). This
would point to the need for fesearch dealing with the development of

the creative abilities of EH children.
HYPOTHESES

-

The following research hypotheses will be tested in this study

with intermediate grade educationally handicapped children. The



Torrance Tests of'Creative Thinking will be used as measures of the

dependent variable.

1. Educationally handicapped children who participate in
brainstorming sessions to develop their creative thinking abilities
demonstrate significantly greater improvement than EH children not

participating in the sessions.

2. Educationally handicapped children who participate in
programmed instruction to develop their creative thinking abilities
demonstrate significantly greater improvement than EH children not
participating in the instruction.

3. Educationa]?y handicapped children who participate in a
combination program of programmed instruction and brainstorming sessions
to develop their creative thinking abilities demonstrate significantly
greater improvement than FH children not part1c1pat1ng in the program.

4, Educar10na11y haﬂdlcapped children who participate in a
combination program of programmed instruction and brainstorming sessions
to develop their creative thinking abilities demonstrate significantly
greater improvement than EH children participating in brainstorming,

programmed instruction, or those not participating.

DEFINITION OF TERMS

Creativity

The definition of creativity is assumed to be the same as that
measured by the instruments selected. Thus, creativity is viewed as:

A process of becoming sensitive to problems, deficiencies, gaps
in knowledge, missing elements, disharmonies and so on; identi-
fying the difficulty; searching for solutions, making guesses,
or formulating hypotheses about the deficiencies; testing and
retesting these hypotheses and possibly modifying and retesting
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them; and finally communicating the results (Torrance 1966, p. 6).

Verbal Creativity

The term as used in this study refers to verbal responses to

the Torrance Tests of Creative Thinking verbal test items.

. A TR T

S Figural Creativity

The term as used in this study refers to drawing responses to

the Torrance Tests of Creative Thinking figural test items.

Creative Thinking Abilities

Creative thinking abilities are those generalized mental abili-

ties presumed to be necessary for creative achievements., Included in
these are the qualities of ideational fluency, flexibility of approaches

to problem solving, originality of responses, and elaboration or the

ability to develop detail (Torrance, 1965; 1968).

Educationally Handicapped Children

Educationally handicapped children are defined as follows:

Minors who, by reason of marked learning or behavior disorders,
or both, cannot benefit from the regular education program, and
who, as a result thereof, require the special education programs
[Tearning disability groups; special day classes; home, hospital,
or regular established non profit, tax-exempt, licensed chil-
dren's institution programs] .... Such learning or behavior
disorders shall be associated with a neurological handicap or
emotional disturbance and shall not be attributable to mental
retardation {(California Education Code, Sec. 6750, 1971).

Neurologically Handicapped Children

The neurologically handicapped child's

learning or behavior disorders are specific learning disabilities
in the psychological processes involved in understanding or in
using spoken or written language. Such Tearning disabilities
include, but are not 1imited to, those sometimes referred to as




perceptual handicaps, minimal brain dysfunction, dyslexia,
dyscalculia, dysgraphia, except aphasic as defined in Section
3600(g) (California Administrative Code, Sec. 3230a, 1972).

Emotionally Disturbed Children

The emotionally disturbed child's

learning or behavior disorders are specific behavior disorders
such that the pupil cannot benefit from the regular educational

program. Such behavior disorders include, but are not Timited
to, those sometimes referred to as school phobia, adjustment
reactions, withdrawal, Tability, or impulsiveness (California
Administrative Code, Sec. 3230b, 1972).

Special Day Classes

Under this program educationally handicapped pupils unabie to
function in a regular class are assigned to a special day class.
The special day class shall be maintained for not less than the
minimum school day. 1In this program fundamental school subjects
shall be emphasized as prescribed by the State Board of Education
(California Education Code, Sec. 675%1a, 1971).

Brainstorming

Brainstorming is a conference technique for the purpose of pro-
ducing spontaneous ideas which lead to the solution of specific problems.
Basic to brainstorming is the\pfincip?e of deferred'judgment. This
principie allows for the 1ist1ng 0f a quéntity of ideas without judging

the quality of the ideas (Osborn, 1963).

Programmed Instruction

. Programmed instruction in creative thinking abilities means

instruction using The Productive Thinking Program. The principal empha-
sis of the PTP materials is upon creative thinking.

The materials provide the student with a systematically structured,
step-by-step progression through the problem solving process,
resulting in an orderly, sequential mastery of the essentials of
productive thinking (Covington, Crutchfield et al., 1974).
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ASSUMPTIONS AND LIMITATIONS

For the purpose of this stﬁdy the following assumptions and

limitations are set forth:

Assumptions of the Study

1. All individuals are potentially creative but differ in their
degree of creativity.
2. Children in éducétionﬁ]?y handicapped classes have been

sefected and placed as directed by the California Education Code.

3. Students in this study who have been certified educationally
handicapped by the local admission and discharge committee are typical

of the general population in €alifornia.

Limitations of the Study

1. A limitation of this study is the Tack of precise diagnosis

-of emotional disturbance and neurological handicap. The wedical and

psychological professions often find it difficult to state whether or
not emotional disturbanbe or neurclogical héndicap are the cause of an
educational handicap. | _

. 2. The study is Timited by the size of the population from
which the sample can be drawn. No more than o percent of a district'’s
total enroliment shall be enrolled in educationally handicapped classes
except by special authorization of the Superintendent of Public Instruc-

tion (California Education Code, 1971).

3. Since the sample population will be drawn from only one
urban area, the application of the findings of this study will be

generalized to students from similar environments.
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4. There is no widely accépted definition of creativity and
tests purporting to measure creativity tend to mirror the beliefs and

preconceptions of their developers.

Torrance Tests of Creative Thinking

The Torrance Tests of Creative Thinking were chosen as measures

of the dependent variable for the following reasons (Torrance, 1966).

1. They represent over, "nine years of sustained research and
development by the author and his associates"(p. 2},

2. The tests may be administered individually or as group
tests.

3. The tests may be used with children who cannot read or
write.

4. "The types of tasks or activities chosen for the tests
were those that could be most éasi?y and economically administered
and scored" (p; 2). |

5. The tasks or activities choéen for the tests, "Had stood
best the tests of reliability and validity while at the same time
sampling as many different kinds of manifestations of creative thinking
abitity as possible" (p. 2). |

| 6. "The author hés tried to assemble batteries of figural and

verbal activities that require thinking analogous to the thinking

involved in recognized creative achievements" (p. 10).
STATEMENT OF PROCEDURE

The report of this study involves the following procedure. The

introductory chapter presents a statement of the problem, hypotheses to



be investigated, the definition of terms, and the assumptions and
timitations of the study. A review of current literature concerning
the present study and related studies is included in Chapter II.
Chapter III deals with the source of the data as well as the research
design and statistical procedureg used in this study. Chapter IV

presents ah analysis and interpretation of the obtained data. The
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final Chapter concludes the dissertation with a general summary and

recommendations for further study.
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Chapter II
REVIEW OF THE LITERATURE

In this chapter a review of research and related studies dealing

with educationally handicapped (EH) children, and creative thinking wiTl
be presented. The first section contains & discussion of the descrip-
tive characteristics of educationally handicapped children, and methods
of behavior management often used with EH children in pubTic school
special day classes. Section two will discuss creativity as it pertains
to EH children. The third section will review the Titerature and

research related to two curriculum methods thought to enhance creative

thinking. Throughout this chapter the literature selected for review

was that which was most directly related to the subjects of this study.

CHARACTERISTICS OF EDUCATIONALLY
HANDICAPPED CHILDREN

Historical Overview

Researchers for many years havé Been interested in the effects
of brain damage on speech function, motor defects, the ability to learn,
and intelligence. Mahler (1964) summarized the early history and
interest in the neurologically handicapped child. In his review Mahler
traced the early interest in the effects of brain damage as far back as
1819. In that year Gall, the Viennese physiciah, described two cases
of loss of language function after head injury. Gall suggested that
speech anctions were localized in the anterior areas of the brain.

Following Gall there were several men who continued to be interested in
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the effects of brain damage. Broca in 1861 reported on cases of articu-
lated language disorder. He helieved that the left half of the brain
was the center of language function. Hughlings Jackson in 1864 began
to report his observations of speech function and loss, and for 30 years
continued to make precise clinical observations. James Hinschelwood,

an early investigator of reading problems, in 1871 hypothesized that

children who were unable to learn to read but presented no difficulty

in visual acuity were congenitally word blind. Samuel T. Orton, an
American neuro-patholegist in the 1930's, used the {erm "strephosymbolia"
to describe confusion between letters and a tendency to a changing order
of direction in reéding. He claimed that at least two percent of the
school population had this defect {Mahler, 1964; McBeth, 1966).

Historically, emotional disturbance has alse been recegnized
as a seurce of learning disorders. Lippman's (1962) review of the
Titerature covered more than 50 years. He found references to reading
difficulties ascribed to such areas as fear of castration, exression of
aggfeséion, parental neurosis, and weak egos.

Bower and Holmes (1959) reviewed the 1iterature on disabilities
in basic school subjects and emotional factors. They found that approxi-
mately 100 experimental studies had been completed between 1953 and 1§59,
attesting to the growing interest in this field. According to Bower and
Ho1mes, many of these studies were well conceived and executed. Otﬁer
studies however, suffered from small and biased sampiings, inadequate or
inappropriate statistical treatment, poorly scaled instruments, and itl
defined criterfa. The studies reported on: (a) the attitudes of the
parents of children who read well in contrast to those who read poorly,

(b) the personality factors of over and underachievers in arithmetic,
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(c) the re]ationsﬁfp of personality variables to spelling abiiity among
university students, (d)} the emotional adjustment of superior readers
contrasted to poor readers, and (e} comparisons of the emotional
adjuétment of underachieving and overachieving readers.
Programs for educationally handicapped minors {EH) were first

authorized by the California State Legislature in 1963 with the passage

of AB 464, the "Waldie Act.f Information current as of June, 1972,
indicated that 558 California school districts and county offices had
approval to operate EH programs. The enro]]mént'in these classes was
55,145 pupils from kindergarten through high school, and required
$53,158,295 .0f state monies to operate (Ca1ifornfa State Department
of Education, 1972).

In the current California Education Code definition of education-
ally handicapped'chi]dren it s stated that, "Learning or behavior
diso}defs éhé11 be assoéiated with a neuro1ogica?'handicap or emotional
disturbance and shall not be attributable to mental retardationf
(California Education Code, 6750, 1972). In the f0110wfng sections both
the neurologically handicapped and emotionally disturbed children will

be discussed.

Neurologically Handicapped and EmofionaT]y Disturbed Chi]dren
To déécribe their observations early researchers interested in
learning disorders used terms such as "amphemia," "strephosymbolia,”

"congenital symbolamblyiopia," "congenital typho-lexia," and "amnesia

visualis verbalis" (Mahler, 1964; McBeth, ]966).' Apparently many terms

_continue to be used to describe children who have difficulty learning.

Chalfant and Scheffelin (1969) reviewed the literature, and reported
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that the terms: l'-bra“m injured,™ "Tearning disabﬁ]ities,“ "develop-
mental imbalance," and "minimal brain dysfunction syndrome" have
received wide usage.

More detailed descriptions of the characteristics of neuro-
Togically handicapped children have been attempted by some authors.

For example; Strauss-and—Lehtinen's (1957)-research—dealt-withchildren————

who before, during, or after birth received an injury or suffered an
infection of the brain; with the possible result of organic impairment
of the neuromotor system. According to these authors behavior dis-
orders are the most conspicuous manifestation of abnormality in
neurologically handicapped children, and they often cannot sit still

or be quiet in the classroom for more than a few minutes. Neuro-
togically handicapped children aiso have difficulty in ruling out

othgr thoughts"or'fee]ings,.and cannot concentrate or pay attention for
substantial perieds of time.

Beck (1961) also elaborated on the chéracteristics of neurg-
]ogfca11y handicapped children. He concluded that children whose
failure and resultant poor adjustmenf is complicated by a neurological
handicap have a defect in the central nervous system not severe enough
to result in cerebral palsy, mental retardation, deafness, or blindness.
However, as a result of some impairment, deficits of the neuromotor
system may be present. These.chi1dren may show disturbances in per-
ception, thinking and emetional behavior either separately or in
combination.

The neurologically handicapped child may lack the ability to
reta{n information, and may have impaired visual and auditory perception.

Teachers and parents have reported that a neurologically



handicapped child has drilled until he is letter perfect on

a list of spelling words. However, if immediately thereafter
the same words are given to him in a reversed or mixed order
he can remember only a few of them. By the next day or the
next week he may not recall any words from the 1ist (Los
Angeles County Report, 1963, p. 3)}.

In some cases visual perception may be so affected that the

child may not be able to copy a simple geometric desfgn while looking

directly at it. He may see objects, drawings or words as reversed or
rotated. If shown the parts of his drawing that do not correspond to
the model he still may have difficulty in correcting his reversed or
distorted mental image (Los Angeles County Report, 1963).

The perceptual disturbance may be visual or auditory, and it
often may be difficult for children to make sense out of the learning
materials presented in class, or to get accurate méaning from the
teacher's explahations or oral instruction (Lehfinen, 1663).

Incidence studies dealing with.emotiona1 disturbance leave a
disorganized picture. The rates of emotional maladjustment appear to

depend updn the instrument used for assessment and the population

studied. A working estimate of seriously maladjusted school age children

has been given as four to seven.perceﬁt.' This estimate recognizes the
variation in criteria and in testing instruments (White and Harris,
1965).

Bower and Lambert (1965) in their study of the behavior of
emotionally disturbed chi]dren'concTudéd that children with emotional
problems show a marked reduction in their ability to work effectively
in academic subjects, and in their relationships with others. In the
elementary school cliassroom the fo}1owing behavior patterns often are

evident in emotionally disturbed children.
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1. Ah inability to Teafn wh%ﬁh cannot be adéquateTy explained
by intellectual, sensory, neukophysioTogica? or general
health factors. This inability to learn is sometimes
thought to be the single most significant characteristic
of school children with emotional disturbance.

2. An_inability to build or maintain_satisfactory inter-

personal relationships with peers or teachers.

3. Inéppropriaté or immature types of behavior or feelings
under normal conditions.

4. A general pervasive mood of unhappiness or depression.

5. A tendency to develop physical symptoms such as speech
problems, pain, or fears associated with personal or
school prob?ems.'

- Tognetti (1971) cited Morse's attempt to compile a list descrip-
tive of emotionéi1y disturbed children from a survey of 100 public
school programs for the emotiona]1y handicapped. The most frequently
occurring types of behavior were: becoming easily upset, a short atten-
tion span, teasing, fearfulness, disorganized work, becoming easily
angered, defiant of authority, and restlessness. |

Lyohs and Powers (1965) reported that during the 1960-61 school
year 66f children in the Los Angeles City Schools were exempted from
school because of extreme behavioral or emotional problems. Of the
661 children exempted 582-were boys and 79 Were girls. -Pupils were
moét frequent]y exempted because of emotional instability and hyper-
kinetic behavior.

| Lyons and Powers summarized their findings in the following

table {p. 139).
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Table 1

Total Number of Pupils Exempted from School
Because of Emotional Problems

IQ 79 Iq 80 No Test

Diagnosis ~ and Below and Above Date Available Totals

Emotional Instability 159 138 133 430
- Hyperkinetic Behavior 53 - 75 57 185

Antisocial Behavior 3 6 1 10
Aggressive Behavior 6 7 5 18
Psychosis and Neurosis 1 4 .6 11
Personality Disorder 2 4 ] 7
Tota]s in each I9Q

Category 224 234 203 661
Percent in each IQ ' _ .

Category , ~ ©33.9 35.4 30.7 100.0

Since this study by Lyons and Powers tock place prior to. the
authorization of EH classes in Califoyrnia exemption from school apparently
was a method often used in dealing with seriously disturbed children.

One recommendation of the study was that movre spgcﬁa] classes with

Timited enrollments and specially selected teachers be provided for

children with iearning and behavior problems.

Difficulties in Differentiating between the NeuroTogica]]y
Handicapped and Emoticnally Disturbed

While it is frequently observed that neurclogically handicapped
children have emotional problems, not all emotionally disturbed children

suffer neurological impairment (McBeth, 1966). Beck (1961, p. 57) in a



discussion of neurologically handicapped children stated that,

In effect a medically diagnosed brain injured child will usually
display some psychological symptoms but a child displaying

these symptoms may not necessarily be brain injured from a medi-
cal viewpoint. This is certainly not the most desirable state
of affairs but it nevertheless represents the present situation.

Beck's conclusions were shared by Hewett (1968, p. 20).

Among the maladaptive behaviors often seen in these children are

20

specitic {earning deTicits, perceptual motor deTicits, general
coordination deficits, hyperactivity, impulsivity, emotional
lability, and short attention span and/or distractibility. Since
all of these may also be seen in children called emotionally dis-

turbed, a question often asked in special education at the present
time is whether such behaviors are organic or functional in origin.

Martin (1967) compiled a 1ist of the behavioral characteristics

of hyperkinetic syndrome children, and in some cases he seems to be

describing both the neurologically handicapped and emotionally disturbed

child. The following are what he considers to he the characteristics

of this syndrome:

1. Low frustration tolerance. The child is easily irritated,

impatient and may be easily provoked to temper tantrums.
2. Aggressive behavior which may Tead to the destruction of

toys, clothing, and household possesSions.' In addition

hyperkinetic syndrome children are often cruel to others,

they may tease, poke, strike, and kick.

3. Impulsive behavior often recognized by the child's
inability to tolerate any delay in gratifying needs and
demands. Impulsive children are recognized by thefr
constant nagging, and they often will net accept reson-
able explanations for deTays. Their behavior is often
obnoxious, mean and disagreeable, and they are ungrateful

for kindnesses.
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4, Lack of ability to concentrate in and out of school. This
often affects their school performance as well as per-
formance in other activities. Tasks are often Teft
unfinished, and the hyperkinetic child has no desire to
continue them. |

5. Searching for companions but_often_unable to get along —

with others.

6. Defiant, hostile behavior making control by adults

difficult.

More recently wendér and Eisenberg (1971) studied the behavior
of children with minimal brain dysfunction syndrome. The behavior
characteristics of this syndrome again seem to include behavior often
associated with neurologically handicapped and emotionally disturbed
chi]drenq _wehder and Eisenberg mentioned behaviors such as: (a) a
high activity level and impaired coordination, (b) short attention span
and poor concentration, (c) poor impulse control including low frustra-
tion tolerance and antisocial behavior, and (d) learning difficulties in
school. -Children included in this syndrome also may have difficulty
wifh interpersonal relationships, increased aggressiveness, dysphoria,
and increased emotional lability.

Lambert (1964) studied 20 pupils who were considered to be a
representative sample of children identified as emotionally handicapped
in public school regular and speciai classes. The children were
examined at the Medical Center of the University of California, Los
Angeles (UCLA). To determine the reliability of the medical findings
from ;he UCLA Medical Center two other physicians reviewed the work

and made independent diagnoses. "“The purpose of the medical investigation
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was to determine the incidence of heﬂ%blogica1 impairments in a éamp]e _
of pupils identified as emotionally handicapped" (p. 40). The medical
evidence was collated with tﬁe psychological and educational data and
evaluated by psychologists for evidencerof neurological impairment. It
was found that 10 of the 20 pupils were judged to be similar to children

assigned to special classes for the neurologically handicapped.

McBeth (1966) also documented the difficulty of precise identi-
fication of neurologically handicapped and emotionally disturbed children.
While 19% of the patients in a clinic for handicapped were thought to- |
have had only psychological symptoms, after exhaustive examination and
assessment the final diagnosis was minimal brain dysfunction,

In summary, the Titerature reviewed 1ndicated that often the
distinction between emotionally disturbed and neurologically handicapped
children is not easily made. It may be concluded that'Lambert (1964} is
correct in her assumption that children cah successfully proceedrin
special education classes without separating neurologically handicapped
pupils from other pupils with behavior and learning problems. Regard-
less of the type.of handicapping condition educationally handicapped '
children need special remedial help for their learning difficulties
and many need heip in learning to control théir béhavior. Lambert
(1964, pp. 41-42) concluded that,

| In the majarity of cases in which a pupil identified as emo-
tionally handicapped might have a related organic impairment,
his educational needs can be adequately met in a program in
which he becomes part of a heterogeneous group of pupils with a
variety of problems....In all cases it is essential to develop
special programs in terms of educational needs of children and

not on the bases of medical, psychological or sociological
diagnosis. '
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Behavior Management of EM Children

The disruptive behavior of many educationally handicapped

" children has led to attempts to manage their behavior through drug

therapy, psychotherapy, and behavior modification techniques in the
classroom. Wender and Eisenberg {1971) in a recent review of drug

therapy quoted studies which showed that the use of amphetamines with

hyperactive children often has a quieting effect on their behavior.

This change in behavior usually occurs without producing drowsiness or

~grogginess. The use of these drugs also manifest decreased inattentive-

ness, excitability, tantrums, and daydreaming. Increased responsiveness
to social controls and greater self-control also result from amphetamine

treatment.

" the amphetamine treatment of more than 350 children between the ages

6-11 years. The problems of the children studied were categorized as
psychopathic personality, schizoid personality, and behavior problems.
During the 12 year period Bradley studied the effects of Benzedrine
(d1 amphetamine) and Dexedrine {d-amphetamine sulfates) upon their
behavior. He found that, "When used judiciously...they may bring prompt
and dramatic symptomatic relief to many children suffering from severé
and otherwise discouraging disabilities" (p. 35).

_ Laufer and Denhoff (1957) found that amphetamines favorably
counteract the "organic behavior syndfome.” According to the authors
symptoms of this syndrome are listed as: (a) hyperactivity, (b) short
attention span and poor concentration, (c) variability of behavior,
(d} impulsiveness, (é) irritabiTity, (f) explosiveness, and (g) poor

school performance. They found that the most striking result of
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amphetamine treatment was the abﬁ]ity:of the child to maintain his
aftention for longer periods.

Zvull, Westman and Arthur (1963) conducted a study of 16
children whose poor behavior atrhome and school was due to their

hyperactivity, distractibility, impulisivity, and emotional instability.

A11 children regardless of their diagnostic category (organic syndrome

to anxiety neurosis) improved on either Librium (chlordiazepoxide) or
d-amphetamine.

The Physician's Desk Reference (PDR) (Huff and Clark, 1974,

n. 693) Tists Ritalin as a drug which also may be used with children who
demonstrate, . "Chronic history of short attention span, distractibility,
emotional lability, impulsivity, moderate to severe hyperactivity,

minor neurological signs and abnormal EEG." |

The PDR warns that Ritalin should not be used with children
under six years of ageg since safety and effiéacy have not been estab-
Tished for this age group. It is recommended that children over six
years-of-age, be administered doses of five mg before breakfast and
tunch, and that the dosdge be increased in increments of five to ten mg
weekly. A daily dosage above 60 mg is not recommended. The drug should
be discontinued after one month if improvement is not observed.

Martin (1967) reported on the use of Ritalin in the treatment of
more than 60 children ranging from three to twenty-years-of-age. Martin
found that within 15 to 30 minutes of the first dose the children began
to relax, were able to concentrate better, and were more affectionate.
Treatment ranged from one month to two and one-half years, and improve-
ment was noted in the behavior of all the children. The dosages of

Ritalin prescribed by Martin varied according to the ages of the children.



The child three to six may be started on 5 mg. t.i.d. If no
clinical results occur, dosage may be increased to 10 mg.
t.i.d, Twenty mg. t.i.d., p.c. is well-tolerated by youngsters
ten to seventeen. However, other older children do well on a
daily dose of 80 to 100 mg. (Martin, 1967, p. 24).

Wender and Eisenberg (1971) discovered that side effects of

amphetamine treatment occur in an appreciable fraction of children.

Thesideeffectsmaybe—tnsomnia; mild—stomachaches, headaches, Toss
of appefites mild tremor of the extremities, nail biting, eye blinking,
nose picking, and other hannerisms. _

Martin (1967) reported that with Ritalin no unfavorable side
effects other than a slight Toss of appetite and/or the need to refire
earlier are noticed. Apparently Ritalin's action is very similar to
that of amphetamine and has less intense effect on sleep and appetite
(Wender and Eisenberg, 1971). Hoﬁever,.there is insufficient data on
the safety and effiéacy of the long term use of Ritalin. "Although a
causual relationship has not been established, suppression of growth
(i.e., weight gain and/or height) has been reported with the long term
use of stimulants in children" (Huff and Clark, 1974, p. 693).

In the Tight of these and other studies ﬁt-may.be_easier to
understgnd the growing popu1arity'of drugs in the treatment of behavior
problems. However, the use of stimulant drugs is by no means the only
method used in attempting to manage the behavior of hyperactive or
hyperkinetic children.

Laufer and Denhoff (1957) have indicated that in some cases
psychotherapy as wei] as drugs are necessary to treat these children.
Cowan (1955) has listed several cases of successful psychotherapy with
brain injured children. Some authors (Wender, Eisenberg, 1971} believe

that the use of psychotherapy is secondary to the use of drugs.
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Wender and Eisenberg (1971, p. 109} discussed the use of psycho-
therapy with minimally brain damaged children. They acknowledged that,
The evidence for the usefulness of drug therapy is something
less than perfect, but that supporting the usefulness of
. psychological intervention is far Tess convincing; there are
no studies evaluating--much less documenting--the usefu]ness
of psychotogical 1ntervent10n

Instructional programs qearedgspegifigally;forfhypetaciiue

children have also been developed. Cruickshank (1961) reported a pilot
study in which 40 children characterized by emotional difficulties,
hyperactivity and aggressive behavfor were included. The classes
followed a program based on: (a) the reduction of environmental space,
(b) the reduction of unessential visual and auditory envirormental
stimuli, (c) the establishment of a highly sfructured daily program,
ahd'(d) the increase of the stimulus value of the '1structiaia1
materials themselves. The results indicated significant rates of
progfess in academic areas.

The success of behavior modification techniques based on

behavioral theory with special education children has been documented

by Garvey (1968). He discussed the applicability of behavior modifi-

cation to autistic children, hyperactive children, tantrum behavior,

and phobjas. He considered the focus of behavior modification tech-

niques to be on the problem behavior itself. Using these techniques
an attempt is made to change the events in the classroom so that Tearning
and school performance will improve. If a child is inattentive and

disruptive in the classroom he is not removed from that setting., Rather,

‘an attempt is made to discover the contingencies in the classroom that

maintain the problem behavior, and to change the events so that the

chde'S behavior is acceptable.
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Hewett (1967) developed an-"engineered classroom" using behavior
modification téchniques to, "bring the non-student behavior of the child
into Tine with standards required for Tearning" (p. 2). In these class~
rooms for educationally handicapped students the teachers were assigned
the role of behavioral engineer. The teachers attempted to define

appropriate task assignments for students, provide meaningful rewards

for Tearning, and maintain well defined Timits in order to reduce or
eliminate maladaptive behavior in school.

The project was carried ouﬁ for one school‘yeér in the Santa
Monica Unified School Dfstrict located in Santa Monica, California. The
project classrooms were located in four elementary schools and one
junior high school. Children in the experimental classes were con-
sistently found to have achieved significantiy higher scores in
arithmetic fuhdamenta1s than children in the control classes. Hewett
(1968) aTsd fouhd that {ntroduction of thérexperimenta1 condition 1in
classes which had not previously used a reward system resulted in a
statistically significant 1mpr6vement in task attention.

. In many educationally handicapped classes some children may be
receiving drugs to help control their maladaptive behavior. Others may-
be participating in some form of psychotherapy or counseling, and the
teacher may be using behavior modification techniques to help control
the student's behavior and to improve academic Tearning. Because of the
unique problems of educationally handicapped children these methods
appear to be used more often with EH children than children in regular

classrooms.

.
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CREATIVITY

Defihitions of Creativity

Many definitions of creativity have been formed, and research
studies dealing with creativity seem to reflect these definitions.

McDaniel (1973) after a comprehensive review concluded that, "The

Titerature suggested that there was not a commonly agreed upon defini-
tion of creativity" (p. 24). Shiviey, Feldhusen and Treffinger {1973)
concluded that creative thinking and creative problem solving have been
conceptualized in many ways including approaches wihich have stressed
the cognitive as well as the persbha]ity or affective components of
creative behavior.

The folToWing definitions have been chosen to help evaluate
the creativity of children. . J. A. Smith's (1967} definition is simp]e
but descriptive. He described creativity as, "The ability to tap past
experiences and come up with something new. This product need not be
something new to the world, but new to the individual" (p. 9).

Torrance's definition is also cited and is valuable in the
measurement of creativity. He defines creativity as,

A process of becoming sensitive to problems, deficiencies, gaps
in knowledge, missing elements,. disharmonies, and so on; ijdenti-
fying the difficulty; searching for solutions, making guesses, or
formulating hypotheses about the deficiencies; testing and
retesting these hypotheses and possibly modifying and retesting
them; and finally communicating the results (1966, p. 6).

Guilford (1959) has influenced the study of creativity through

his factor analytic approach to the characteristics of creative think-

ing, and his work is important to this study since the Torrance Tests

of Creative Thinking are based upon his model. He defines divergent

thinking, "As the kind that goes off in different directions. It makes
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possible changes of direction in'probiem solving and also leads to a
diversity of answers where more than one answer may be acceptable"
(1959, p. 381).

According to Guilford there are four divergent thinking factors;

divergent fluency, fTexibiiity, originality and elaboration. The kinds

,,ofACQntent_in_diMengent_ihinkingfweregclassified_by_auilfordfasggmgggggf_——w———n—

figurai, symbolic or semantic. It is upon Guilford's divergent think-

ing factors that the Torrance Tests of Creative Thinking are based.

An attempt is made to assess the results of these test activities in -
terms of fluency, flexibjlity, originality, and elaboration (Torrahce,
1966). ' |

Creative Potential and the Conditions
Effecting its Ennancement

Many authorities (Getzels and Jackson, 1962; Taylor, 1964;

Haven, 1965; Smith, 1967) have shared the éonc1usion that all individuals
have creative potential although they may differ in their degree of
creativity for various fields. McDaniels (1973) reviewed the literature
frem 1919 to 1970, and he found that research and studies dealing with
creativity seemed to show that creative potential is an innate quality

of all persons and is possessed in varying degrees.

While there seems to be agreement that all persons are poten-
tially creative the individual's creativity must be released and promoted.
Gowan and Demos (1964) state that the problem is not to identify
creativity but to keep from inhibiting its development.

Lazar (1972, p. 94) commented that in education the,

Experience has been that although today's graduates are more

knowledgeable than their predecessors, few possess ideas about
how they might use much of their acquired knowiedge. Industry
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is finding it increasingly difficuit to find personnel capable
of spawning original ideas with innovative thinking.

Torrance (1965) has written that the abilitjes for creative
thinking are increased or decreased by education, and an environment
which values creativity is essential for its development. 0lton (1969)

thought that ali children regardiess of their intelligence or their

initial level of competence demonstrate a level of creative thinking
far below their potential. |
The role of intelligence in creativity has been considered by
several authors (Getzels and Jackson, 1962; Gowan and Démos, 1964; Gowan,
Demos and Torrance, 1967; Smith, 1967). Gowan and Demos (1967, p. 79)
concluded that, "A certain amount of intelligence is required for cre-
ativity, but beyond that point being more or less intelligent does not
determine the Tevel of a person's creativeness.”
Smith (1967) has éxpressed a somewhat different opinion. He
considers creativity to be a form of giftedness, and each persdn has
a measure of creativity. Intelligence determines the quality of the
creative product. The highly creative pérson is always highly intelli-
gent, but the highly 1nte]1igeht person fs not always highly creative.
Intelligence tests are Timited in their capacity to assess
creative abilities, since they weré designed to predict success in school
learning (Gowan, Demos and Torrance, 1967). Getzels and Jackson (1962)
in an important study of the relationship of 1nte11igen;e to creativity
declared that, |
It is commonly observed that many children who are very high
in inteliigence as measured by 1Q are not concomitantly high
th such other intellectual functions as creativity, and many

children who are very high in creativity are not concomitantly
high in intelligence as measured by IQ { p. 3).
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Other authors have discussed factors which appear to be necessary
to creative thinking. Taylor {1964) elaborated upon these factors, and
among those thought to be important to creativity are: (a) an awareness
of problems, (b) drive, {c) dedication to work, (d} resourcefulness, (e}
desire to bring order out of disorder, and (f) a desire for discovery.

Steinberg (1964) also discussed the conditions that effect

creativity. Among those conditions which he feels are important are

the individual's personal feelings about himself and his feeling of

freedom to express himself. On the other hand, creativity would seem

to be blocked by a poor self-image and a tendency in the individual to
hide rather than to express his opinions. Barron {1963) concluded

that originality flourishes when suppression is at a minimum. "Where
some measure of disintegration is tolerable in the interest of a higher
level of integration which may not yet be reached" (p. 212).

Marksberry (1963) has written that creative thinking most dften
occurs in an environment free of premature evaluation. According to
Marksberry the four steps in the creative process are: (a) immersion
in the material, (b) playing with and growing familiar with the possi-
bilities in the material, {c¢) a period of incubation with an apparent
decline of interest in the material, and (d) the production of some |
unusua] product. | |

Getzels and Jackson (1962) relate creative behavior to conflict,
and they have summarized the Freudian concepts of creative behayior as
follows:

(1) Créativity has its genesis in conflict, and the unconscious
forces motivating the creative "solution" are parallel to the
unconscious forces motivating the neurotic solution. {2) The

psychic function and effect of creative behavior is the discharge
of pent up emotion resulting from conflict until a tolerable
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tevel s reached (pp. 91-92).

Barron (1963) also seems to be speaking in Freudian terms when

he states that the person who is both intelligent and original finds
easy accessibility to both the primary process and seéondary process.

The effective original person is characterized by, "An ability to regress

very—far—for—the-moment-while—-being—able—quite—rapidty—to return—to s
high degree of rationality bringing with him the fruits of his regression
to primitive and fantastic modes of thought” (p. 214).

Chimento (1973) summarized the opinions of many experts concern-
ing the settings which may influence creativity. He found that experts
L have concluded that creativity in children is enhanced by: (a) a loose
family structure which allows for a great amount of autonomy, freedom
for expiorationg and decisicn making, and {b) homes where there is not
a strong emphasis upon conformity to social norms. However, creative
] children even when under strong pressure to conform tend to remain
relatively independent. Many experts are also of the opinion that
creative children often appear to be rebel-Tike youngsters relatively
free of conventional restraints with their own set of values and ethical

standards.

Psychological Health and Creativity

It seems obvious that children with learning problems are often
marked‘for failure, and this failure may impair their total adjustment
(Arieti, 1959; Helmuth, 1965; Schiffman, 1962). Children who have
experienced failure in school for several years may not reach their
i B creative potential, unless they work in a psychologically safe atmosphere

~ which offers them a chance to think creatively (Rogers, 1969).
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Psychological b]ockages,-br a-lack of certain conditions, may
inhibit creativity. Alamshah (]972j.suggested‘that creatiﬁity requires
inner quietude, and receptivity'tohnew ideas and imaginings. Creative
thought is inhibited when an jndividual is unable to be receptive to
ideas and imaginings, and creaiivity is also inhibited by anxiety or

fear. Other blocks to creativity are feelings of inferiority caused by

premature or unduly harsh criticism of work, past failures, and absence
of certain desired or necessary skills (Alamshah, 1972).
Torrance (1966) wrote that children with Tearning difficulties

manifest an apparent fear of verbal symhols on verbal tests of creative

'ab11ity. This notion seems to be supported by a U. S. Office of Educa-

tion report (1965). .The authors hypothesized that emotionally disturbed
adolescents are handicapped in expréssing and profitfng from their |
creativity. The adolescents’ fear of criticism and rejection by peers
and teachers is responsible for their dffficuTty in expressing and
developing creativity. According to the report emotionally disturbed
adoTescents need support from their teachers if they are to profit from
creative activities. |

Kessler {1970) reviewed research concerning the cognitive
deve?opmént of children. He found that research is consistent in showing
that high anxiety interferes on verbal tasks,.visual motor tasks, and
tests of creativity. Although creative performance may be influenced by
poor emotional adjustment, some researchers question the assumption that
adequacy of psychological functioning contributes directly to the
achievement behavior of children (Getzels and Jackson, 1962).

Jackson, Getzels and Xydis (1960) studied the relationship

between psychological health and cognition, using as subjects 292 boys
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and 241 girls enrolled in a Midwestern private school. The grade Tevels
of the subjects ranged from sixth grade to the senfor year in high
school, with the sixth, seventh, and eighth graders placed in a single
classification. The relationship between psychological health and

cognition was examined using five psychological health criteria, and

eight types of cognitive performance,—including-measures—of-achievement— — —

and creativity. The data suggested that the cognitive functioning of

~girls is more sensitive to abberations of fantasy than the cognitive

functioning of boys. The results showed a general decline with age in

the relationship between psychological health and the quality of cognitive

‘performance. "The sixth grade period is the one during which the rela-

tionship between psychological health and the quality of cognitive

performance appears to be highest™ {p. 290).. |

Getzels and Jackson (1962) emghasfzed that the neo-psychoanalytic
point of view considers as fallacious the notion that a creative person
must be mentally i11. Torrance (1967) also argued against the assuinp-
tion that one must be mentally 11 in order to function creafive?y.

Studies which he reviewed seemed to show that the truly creative person

“is mentally healthy. Torrance pointed out that in the works of Freucl___s

Sullivan, Rank, Rogers, Fromm and others the central goal is to help the
individual become more alive, more himself, more open to experience.
Taylor {1968) cited A. Maslow's hypothesis that improved mental
health aids creatiVity, and any event which helps the person move in the
direction of greater bsycho]ogica1 health helps to change the whole per-
son. According to Maslow, creativity is holistically conceived and any
factor which makes a more creative person also makes a better person.

The relationship of creativity to psychological health is crucial, but
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often is not recognized.
He (Maslow, 1968) commented that
It is terribly impressive...that the relationship with psychiatric
health or psychological health is so crucial, so profound, so
terribly important, and so obvious, and yet it is not used as
a foundation on which to build (p. 368).

Mastow referred to self-actualizing creativity as being secondary

to the greater wholeness of the individual. Self-actualizing persons

- waste less time and energy protecting themselves against themselves.

Actualizing one's potential is becoming everything one is capable of .
becoming. |

Torrance (1967) states that according to C. Rogers, "The main-

springs of creativity appear to be...the urge to expand, develop, extend,

mature--the tendency to express and activate" (p. 75). Rogers (1959)
has given what he believes are the necessary conditions for fostering
constructive creativity, and these conditions appear to be related to
good mental health. The necessary conditions for constructive creativity

are;

1. Accepting the unconditional worth of the individual. If
the individual is accepted in his own right, no matter what his
present condition or behavior, creativity is being fostered.

2. Providing a climate in which external evaluation is
absent. Being concerned with what others think leads away from
creativity.

3. Understanding empathically is the third condition _
necessary to foster creativity. With this kind of understand-
ing the real self can emerge and express itself in varied and
novel formings as it relates itself to the world.

4, Psychological freedom is also necessary to foster
creativity. "This permissiveness gives the individual complete
freedom to think, to feel, to be. Whatever is most inward within
himself" (p. 80).
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Tognetti'(]971) discussed the Freudian and Rogerian views of
creativity and their relationship to educationally handicapped children.

It appears that children in special day classes for educationally
handicapped minors and students in learning disability groups may
or may not be creative. If the Freudian view is used to postulate
hypotheses then the children in special day classes would be more
creative than children in learning disabiiity groups since these
children show a higher level of emotional lability....0On the other
hand, if the Rogerian view is used to—form-hypothesess—the-childrep——m——

in special day classes for educationally handicapped minors would

be less creative than children in learning disability groups because
they would be less open to their experiences and in general less
emotionally sound (pp. 28-29).

Tognetti {1971) concluded that the Freudian viewpoint that a
neurotic conflict is necessary before the creative process can unfold,
and the Rogerian theory that a creative person must be free from emo-
tional conflicts may be an over-simplification of the creative process.
He hypothesized a new theory joining the seemingly opposing views.

Iri his proposed theory

A tension is needed in order to motivate a person to find an
activity which will release this tension but of itself is tension
free. This then allows the person to be open to experiences and,
in a Rogerian sense, mentally healthy while doing this activity
(p. 114). _ '

The Titerature reviewed emphasized that all individuals are
potentially creative, however, there are many traits and personality
factors which are believed to be related to creativity. Some authors
appear to feel that the Freudian concept of conflict enhances creative
thinking. While others hold to the theory that only the psychologically
healthy person can be creative, and as psychological health improves
the person becomes more creative. It may be that creativity has its
genesis in conflict, but good mental health alsoc may aid the development

of creativity. There also seems to be evidence that the creative

potential of children can be influenced by their educational experiences
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and environment. Rogers' conditions for fostering creativity wou'ld

appear to be applicable to educationally handicapped children.
PROGRAMS TO DEVELOP CREATIVE THINKING

In many cases educationally handicapped children may not be

regalizing their creative potential. By placing these chiTdren in EH
programs improvement may be seen in their academic skills, behavior,

and mental health. It would appear that training to enhance their
'ability to think creatively should be included in the cTassroom instruc-
tion. This section will review two.methods for developing creative
thinking which appear to be appropriate for the educationally

handicapped.

Brainstorming

Brainstorming as a creative problem solving technique has been
used successfully in business, government and to a limited degree in
“education (Osborn, 1963; Nobd5 1970). 0Osborn (1963) has desCribéd
brainstorming as a éreative conference for the purpose of producing
ideas wﬁich Tead to the soTution of a problem. A number of authors
have descfibed studies using brainstorming with school age children, '
and brainstorming has been used effectively in the classroom (Torrance,
1964; Wilson, 1958; Richstone, 1968; Wood, 1970).

| Basic to brainstorming is the principle of deferred judgment‘
(Osborn, 1963); According to this principle the persons brainstorming
allow a set period of time for Tisting ideas regarding a preset problem.
During this period there is no evaluation of the ideas being presented.

Parnes and Harding (1962) concluded that the princip]e‘of deferred
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judgment is a practical one, "For overcoming the mental blocks produced
by habit and past experiences, thus the derivation of novel solutions
to problems" (p. 284). Wood (1970) also comments on the feeling of
security a child finds when he learns that he can contribute his ideas
in a brainstorming group without the fear of being judged.

Wilson (1958, p. 119) has stated that, "The purpose of brain-

storming is to obtain as many ideas as possible in relation to a given
problem." The four brainstorming rules which must be followed are:

1. Judgment is ruled out. Criticism of ideas must be with-
held until Tater.

2. Free wheeling is welcomed. The wilder the idea, the
better; it is easier to tame down than to think up.

. 3. Quantity is wanted. The Qreater the nunber of ideas
the more the Tikelihood of winners.

4. Combination and improvement are sought. In addition
to contributing ideas of their own, participants should suggest
how ideas of others can be joined into still another idea (p. 119).

Osborn (1963) has developed a number of questions which may be
used in brainstorming to stretch and expand creative thinking. Smi th
(1966) has summarized these ideas as follows:

1. To what new uses can it be puf?

2. How can I adapt the idea to another use?

3. How can I modify the idea? For instance could I change
the meaning, color, motion, sound, odor, taste, form, shape --
give it a new twist? _ |

4. How could I magnify the idea? Could I add something to
it -- more time, greater frequency, extra value -- make it
stronger, higher, longer, thicker, larger, heavier? Could I
dupticate, muitiply, exaggerate?

5. Could I minify the idea: subtract something, make.

smaller, condense, put in miniature, lower, shorten, narrow,
lighten, omit, slow, streamline, understate? '
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6. Could I substitute:  who else, what eise, other ingre-
dients, other material, other process, other place, other
power, other plane, other approach, other tone of voice, other
time? o '

7. Could I rearrange it: change components, pattern,
layout sequence, schedule, change pace?

8. Could I reverse it: transpose positive and negative,
opposites, turn it around, turn it backward, upside down,
inside out, reverse roles, turn tables, transfer cause and
effect?

8. Could I combine it with.something else: a blend, an

alloy, an assortment, an ensemble, combine units, purposes,
appeals, ideas? {p. 165),

Wood (1970) suggested that brainstorming might be used with
elementafy school children tb solve practical problems that arise during
the day. Problems which may be suggested by the teacher or students can
become a stimulating, cha11énging.experience in the classroom. Wood
mainiains that with & minimum of training a ciass can be divided into
groups of from 3 to 11 members, and that several groups can be brain-
storming at one time'{ﬁ a classroom. According to Wood each group
should have a Teader and a secretary. The leader should keep the group
actively engaged in the brainstorming process, and the secretary should
write in brief form all the ideas that are presented. It is also
important to display the princip]és of brainstorming in the classroom
and select problems that will interest the students. Wood also stresses
that the problem to be brainstormed should be simple and specific;

.Lazar (1972) described a creative thinking elective course
developed for seventh grade students. The rationale for the course of
study was based on the assumption that the development of creative
thinking is neglected and with applied training the déve]opment of the

creative process could be accelerated. The creative training included
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brainstorming activities, group problem solving activities, and creative

- writing and creative art.

Evaluation of the creativity training was accomplished through

the use of the Torrance Tests of Creative Thinking.

Computations were made based on mean pretest scores of seventh
grade students and their expected progress as predicted by the
Torrance Generalized Development Curve....After one year of

training eignin grade students demonstrated a mean raw score
gain of 89.49 points; this was 83.30 points more than projected
(Lazar, 1972, p. 94).

- Torrance and Torrance (1972) described a creative problem solving
workshop with creative expressive and investigative activities. The
workshop was three weeks in length and was for disadvantaged children
6-13 years of age. Ninety-one young people were enrolled in the work-
shop. ~Fifty-nine of the enrollees were boys and 32 were girls; 51 were
black children and 40 white children. Most of the children came from .
large Tow income families. A 30.m1nute'period each day was devoted. to
creative prob1em so]ving; During the first two weeks, training was given
in the rules of brainstorming as well as other component skills. The
children worked in four person gfoups under the supervision of an adult
on brainstorming and creative probiem solving tasks. Other actfvities in
the workshop included small groups participating in sculpture, painting,
creative writing, science,.newspaper, and carpentry. Figural Forms A

and B of the Torrance Tests of Creative Thinking were administered as }

pre and posttest. The results, "documented statistically significant
gains in ability to produce original ideas” {Torrance and Torrance, 1972,
p. 9).

Buchanan and Lindgren (1973) undertook to determine if creativity

could be facilitated through brainstorming, and if group brainstorming
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in formal classroom settings would ef%éctive1y stimulate creativity in
sﬁbsequent individual sessions. The subjects were 122 fourth grade boys
and girls who were largely middle class children and were enrolled in
private schools, Six groups wefe givenlan unusual uses problem, and
for a ten minute period either brainstormed as a total group or brain-

storined individually. In the second phase, all groups brainstormed for

five minutes. Four groups who had engaged in group brainstorming in
the first phase made significantly more responses and demonstrated a
higher level of creativity than those who brainstormed individually in

both phases. Creativity was meésured in terms of the number of

responses each subject made in the second phase during individual

brainstorming, and the level of creativity expressed in the responses
he produced. Three judges were trained to rate-independent]y the
responses of the éubjects. The results tended to show that brainstorm-
ing in small informal groups faciiitates_cfeativity in subsequent
individual problem solving sessions.

Richstone (1968) used brainstorming to develop creativity in
fourth grade children. In her study the experimental group of children
participated in 25 brainstorming $sessions of 15 minutes each for six
weeks. The first five minutes of each session were given to written
individual practice and ten minutes were given to group brainstorming.
The experimental group was aiso giveh ten homework assignments. In
this study the objective of the bfainstorming sessions was to develop
word, ideational, associational, and expressional fluency. According
to Richstone the experimental group'showed improved scores in creativity
on portions of the Tofrénce and Guilford tests of creativity. However

it is difficult to measure the significance of this improvement since
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the author stated~6n]y that the experimental group's "scores soared,"
and the control group showed only "negligible improvement,"
A systematic program including brainstorming, to significantly
increase the scores of educable mentally retarded'(EMR) children in
productive thinking was studied by Rouse (1963). In this study 30 lesson

plans were used for approximately 30 minutes daily over a six week

period. While brainstorming solutions to problems was the major method
used productive expression through drawings, written stories, and poems
were also a part of the Tessons. The resUTtSuconfirmed the hyppthesis
that a systematic progvram inc]uding brainstorming would enhance both
verbal and non-verbal scores on tests of creative thinking. Rouse
concluded that EMR children must be allowed practice in productive
thinking skills, and brainstorming appears to be a good method.

The quesfions or principles suggested by Osborn for stimulating
new %deés ﬁefe Qsed bQ'Torrénce (1964) to study creative thinking in
375 primary grade children. To stimulate their thinking the children
were given the task of thinking of ideas for improving a toy fire
truck. Some of the questions were: {a) what would happen if we made
it larger? (b) What would happen if we made it smaller? (c) What
could we add? (d) How could we rearrange it? (e) What would happen if
we gave it odor? They were then led to generalize these principies, and
were told they could use the questions in "thinking up ideas about almost
anything" (Torrance, 1964, p. 140).

An interesting outcome of this study was that instructions to
produce a large number of ideas without regard to the quality of the
1deas: produced fewer responses than when asked to produce clever,

interesting, and unusual ideas. These instructions seemed to free
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the children to make better respbnseéi. Except in the first grade,
cﬁildren who received training.produced more ideas, showed more flexi-
hility and cleverness of ideas than the_chi?dren with no training.
However, according to Torrance (1964, p. 144) the results, "Provide

no support for motivating pupils in the primary grades to produce a

quantity of ideas without caﬁsfderatfon"For*qué%%%yfl
In some cases the research designs of the studies reviewed
were not fully explained'and the results were not clear, however? in
general the stddies using brainstorming seem to support its use as a
technique to develop creative thinking skills. It also should be noted
that in several studies other creative activities were included with
the bréinstorming activities and their effect on the resuits may have
been significant. Studies were reviewed covering a range of grade
levels from primary to junior high school. Only one study dealt with
special education children and these were children in classes for the
educable mentally retarded. There appear to be no studies using brain-

storming with educationally-handicapped_chi]dren.

Programmed Instruction

A search of the literature revealed that the only published
material which may be classified as progkammed instructicnal material

to develop creative thinking is the Productive Thinking Program (PTP)

(Covington, Crutchfield, Davies and Olton, 1974). The literature and
research studies reviewed in this section will deal only with the PTP.
The majorfty of the studies reviewed used the 1966 edition of the PTP

which consisted of 16 lessons. The 1972 and 1974 editions of the

Program are 15 lessons in length. The Productive Thinking Program is a
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linear type program including multiple choice and constructed responses.
The objections to programmed instruction as a method for
developing creativity stem from the notion that it is often associated

with rote Tearning (Crutchfie1d and Covington, 1965). Much of the

research for programmed instruction has been drawn from animal experi-

would not allow for creative activity on the part of students.
Crutchfield and Covington (1965) thought that the potentially
detrimentéT effects of programmed instruction on creativity could be
overcome by a lack of rigidity in programming, and through‘invehting
new program techniques. The self-pacing, directly administering features
of programmed instruction lend themselves to the reguirements éf creative
training, andrprogrammed materials to train'creativity should be designed
to give practice in making creative responses. This training should
include a series of actuwal problems involving insight, hypothesis
formation, searching, evaluation, and discovery.
OTton {1969) elaborated on the use of programmed instruction to
develop creative thinking in a discussion of research using the

Productive Thinking Program.

He wrote that,

Theoreticaily, then, programmed instruction need not be incom-
patible with efforts to develop creative thinking, but it remained
to be demonstrated that programmed materials, could be used
effectively to teach the skills involved in imaginative, resource-
ful, productive thinking {(p. 17}.

The development of the Productive Thinking Program was based on

four assumptions about the teaching of creative thinking (01ton, 1969).
First, it was assumed that virtually all students demonstrate a Tevel

of thinking far short of what they are potentially capable. With

mentsjuand—maﬂy—beiievemtha%—any~teach+ng—methcd*based‘on—sUch—regéaféﬁ____‘_‘



appropriate instructional materials a substantial increase in the
student's potential for creative thinking could be brought about.
Second, 1t'was assumed that the creative thinking skills are
general skills. They are general cognitive abilities involving the
production of original ideas, the invention of a unifying principle

which integrates several disparate events, and the learning of

strategies when one is "stuck" on a complex problem.

Third,...the facilitation of creative thinking could be accom-
plished without making major changes in the basic cognitive
capacities of the student...instructional efforts would seek

to develop, strengthen and integrate skills and attitudes which
the student already possessed in some measure (p. 18).

Finally, the assumption was that direct training in productive
thinking skills and imaginative teaching of curriculum materials would:

be more effective than either technique alone. The authors {(Covington,

Crutchfield, Davies and OTton, 1972) contend that the Productive Thinking
Program encompasses the entire process of productive thinking, including
skills of critical analysis and logical reasoning.
However, the principle emphasis
Is upon those more éignificant functions that reqguire the
use of creative potential-~-fiuency and originality of ideas,
spontaneity and openness of mind, intuitiveness of approach.
The Program not only provides numerous opportunities for
creative thinking but fosters the student's ability to make
use of these opportunities through extensive guided practice
in the synthesis of the requisite skills and strategies (p. 11).
In two similar studies Covington and Crutchfield (1965) developed
13 and 16 lesson programs for fifth and sixth grade children. The pro-
grammed lessons consisted of a series of simplified high interest
detective and mystery.stories. Each Tesson posed a single mystery which

the children were asked to solve, and a succession of clues and informa-

tion Ted them to discover the solution. At various points they were
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required to state the problem, formulate opinions, and generate ideas
to explain the mystery. A pretest battery of problems, creative think-
1ng.task§ ahd attitude inventories were administered to all of the
children. The results of both studies indicated that the children in

the experimental groups out-performed the control group on nearly all

the—problem—solving—tests—in—the posttest-battery.

Wardrop, Goodwin, and others (1969) used the children in 44
fifth grade classrooms for a controlled experimental study. They
studied the extent to whicﬁ creativity and problem solving skills could
be nurtured through a series of self-instructional programmed 1essohs.

The Productive Thinking Program lessons described previously by Covington

and Crutchfield (1965) were used. The sample of children reflected a
wide variety of abilities, backgrounds, and characteristics found in
the Racine, Wisconsin school system.

The results of the study were statistically significant in

~creative thinking and problem solving on a wide variety of productive
~thinking measures. This was found to be true of virtually all types of

students regardless of sex or IQ level. It was especially marked for 

students .in classrooms haVing environments judged to provide relatively
1ittle support and encouragement for the deveTopment of creative
thinking.

Ripple and Dacey (1967) cited a study which examined the effects

of an adaptation of the Productive Thinking Program on the behavioral -

problem solving performance and verbal creativity of eighth grade

-students. Paper and pencil tests of imagfnation and flexibility were

used as measures of creativity. The Maier Two String Problem was used

as the measure of behavioral problem solving performance. "The two
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string problem was used to test whether or not instruction in verbal
creativity would transfer to a behavioral measure of problem solving"
(p. 247).

The instructional materials consisted of ten programmed lessons

from the Productive Thinking Program. The lessons were adapted for the

eighth grade Tevel, eliminating six lessons which were the most redun-

dant and/or least appropriate for eighth grade students. The materials
were administered one lesson per day and on a seif-instructional basis.
The instructed pupils solved the two string problem significantly
faster than the noninstructed students on the verbal creativity battery.
The authors concluded that the results from the verbal creativity
battery did not confirm the improved problem solving skills and creative
thinking reported by Covington and Crutchfield (1965).

- QTton and Crutchfield (1969) reported on a study using the

Productive Thinking Program with intermediate grade elementary school

children. The mean IQ score of this group of children was 115 and the
IQ scores ranged from 80 to 150. Data were reported on two classes of
fifth grade children. Half of the children in the two fifth grades

were selected for instruction using the Productive Thinking Program,

and the other half of each classroom served as a control group. The:
two groups of students were matched.oh IQ and achievement. For eight
weeks the experimental group was instructed in the PTP as well as
supplementary exercises to strengthen the skills taught in the basic
lessons. The control group partiéipated in activities consisting of
stories, movies and various projects of general educational value but
not related to productive thinking.

Results show that the training benefited children regardless of
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their initial level of performance. Significant gains in productive
thinking skills resulted from the training for children of average and
somewnat below average IQ's as well és for higher IQ children. .

Crutchfield's (1969, p. 70) eva1ﬁation was that the, "Effect of
the training is such that trained children of average 1nte]11gence (mean

IQ of 99) come to score virtually as high on the productive thinking tests

as do the untrained children of high intelligence (mean 1Q of 124)}."

Shivley, Feldhusen and Treffinger (1972) inquired into the
development of cognitive and affective aspects of creativity in upper :
glementary school pupils through direct 1nstructibna] intervention.
Inciuded in the study were 16 fifth grade teachers and their 377 pupils.
Eight of the experimental classes used 16 lessons of the Purdue

Creative Thinking Program (PCTP), and eight used the Productive Thinking

Program. The experiment continued for five weeks. The Torrance Tests

of Creative_Thinking were used ds pre and postteéts. Students in all
the experimental conditions made significant éains on verbal originality
and nonverbal fluency. Pupils who used the PTP outscored the PCTP
bupi1s on a number of other variables.

In a review of research dealing wifh programmed instruction to
develop creative problem solving Treffingerand Ripple {1971} commented
that among the most difficult problems confronfed by researchers is the

question, "Can creativity be developed?" In what appears to be an

attempt to answer this question they reviewed research related to the -

1966 edition of the Productive Thinking Program. According to thése

researchers the effects of the PTP as an instructional program in
creative problem solving have been contradictory. Support for the

program's effectiveness seemed to-depend upon (1) the period of time
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taken to adminisféf the materials and the amount and availability of
supplementary practice, (2) teacher invelvement in the program vs self-
instruction, and (3) the similarity of the evaluation criteria to the
instfuctional materials.

They concluded that it,

Seems very clear that before broad assertions_of the effec-_

tiveness or ineffectiveness of the materials are warranted,
research must be conducted in which each of the three
variables...is systematically varied or controlled (p. 675).

The studies reviewed generally support the use of The Productive

Thinking Program as a method useful in the development of creative

thinking skills. Several of the studies reviewed used the PTP with
students varying in age, sex, and IQ (Wardrop, Goodwin, 1969; O1ton,
Crutchffer, ]969). No studies were reviewed in which educationally
handicapped children received training in the development of creative
abilities. The results of this review support the viewpoint that there
is a paucity of research dealing with the creative abilities of EH

children (Tognetti, 1971).

Summary

This chapter has presented a brief historical view of the
interest in learning difficulties leading to the authorization by the
California State Legislature of classes for educationally handicapped
minors, ‘In California the educationally handicapped are defined as
childyren with severe 1earhing prob1éms associated with a neurological
handicap or emotional disturbahce. Neurologically handibapped and
emotionally disturbed children were discussed, as well as the diffi-
cu]tiés in differentiating between the two groups of children.

Lambert*s study (1964) appears significant because it illustrates the.
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difficulties encountered when attempt%ng to determine whether children
are neurologically handicapped or emotionally disturbed. |

Three methods of behavior management used successfully with EH
children were discussed. Stimulant drugs have been used successfully

with hyperactive and hyperkinetic children. Psychotherapy has also been

used succaessTully with some brain injured children and in some cases
its use was recommended in conjunction with drug therapy. Behavior
modificatioh technigues based on behavioral theory have helped to improve
the behavior and academic achievement of children in some educationa11y
handicapped classrooms. |

One of fhe difficulties encountered in the study of creativity
is the lack of agreement on its definition. Smith’s definition was
given because it is simple but descriptive, and Torrance's was chosen
because of its value in the measurement of creativity.

Authorities seem to agree that all individuals are potentially

- creative, although in many cases the development of creativity has been

inhibited. While creativity may have been inhibited by past experiences
it appears that creative thinking skills can be trained, and this seems
to be an important point to consider when p]anning instructional programs
for educationally handicapped children. The theories 6f Maslow and
Rogeks stress that creativity is related to psychological health and as
a person's psychological health improves his potential for creative
thinking increases.

Two methods for the enhancement of creative thinking were
feviewed. Brainstorming is a creative probTem solving technique which
has been used in business, governmeht and education. However, only

studies related to the elementary school ¢grades were reviewed. In
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general these studies seemed to show;ﬁignificant improvement in creative
thinking through the use of brainstorming.

The Productive Thinking Program was the second method reviewed,

and is a method of programmed instruction to develop creative thinking.
It is a Tinear program using 15 lesson booklets. In most cases the

studies using the PTP showed substantial and enduring gains in creative

thinking. Results also seemed to show that the training benefited the
children regardless of their initial level of performance.

While brainstorming and programmed instruction have been used
to improve creative thinking with elementary scﬁoo] children no studies
were found using educationa]iy handicapped children. Only Rouse's
study dealt with special education children, and her subjects were

educable mentally retarded children.
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Chapier 111

DESCRIPTION OF THE PROCEDURE AND
. RESEARCH DESIGN FOR THE STUDY

The description of the study, procedures—used in-eoilecting—the ———

data, and the research design for this study are presented in this

chapter. Each of the hyhotheses related to this study is also preéented.
SETTING OF THE STUDY

The Hayward Unified School District (HUSD) was selected as the
site for this experimental study because: (a) it is a district of
: sufficient size to provide an adequate sample of intermediate grade
, educationa11j handicapped {EH) classes, and (b} the HUSD educationally
handicapped classes were established according to the guidelines of the
California Education Code (1971).
The Hayward Unified School District is located in the city of
Hayward, California, in the San Francisco Bay Area. The population
growth of Hayward has been steady, however, the greatest growth was
between 1950 and 1960, and was due primarily to the postwar "baby
boom." In 1930 the city's population was 3,200 residents and will
increase to an estimated 135,000 residents by 1980. The HUSD includes
45 elementary schools, junior high schools, and high schools. In the
last five years there has been a steady decrease in school enrollment,
| dropping from 28,063 students in 1969 to approximately 24,000 students
————— — at the present time.

HUSD's program for educationally handicapped children includes
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five primary, ten intermediate, seven junior high school, and seven
high school EH special day classes. Two elementary school Tearning
—_—] disability classes offer EH children with Tess severe learnhing
| problems one to three hours daily of remedial instruction in the

basic skills. Instructional aides are employed in each EH class for

a_maximumgofgfour,houns_dajl_ﬂAAIhesefaides_ax@—ﬁespensibleutO—the—EHgggm——u——w

teacher and assist in managing the students as well as helping with
some of the instruction.

The children enrolled in the educationally handicapped classes
were individually examined by credentialed school psychologists, and-
have been certified by the Admissions and Discharge Committee as
i educationally handicapped. The Hayward Unified School District's
| Procedure 5172 states that certification includes,

A statement from a credentialed school psychologist that in his
professional judgment the pupil's basic learning skills fall
below the range of functioning expected from pupiis of a similar

age and ability and that such functioning-is not attributable teo
limited intellectual capacity for academic learning (1973, p. 2).

PROCEDURE

Selection of the Sample

The experimentally assessible population from which the sample
was drawn consisted of intermediate grade educationally handicapped
students. All students were registered in EH classes as of January 7,
1974, in the Hayward Unified School District. However, the target
population may be generalized to the total number of children enrolied
in intermediate grade EH classes in California. At the outset of this
study, there were nine intermediate educationally handicapped classes,

enrolling 102 children between the ages of eight-years-five months
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and thirteen-years-five months. Thé mean age of the children in the
sample was eleven-years-three months. DBuring the course of the
experiment two of the subjects moved from the school district,_one
was withdrawn from the EH class at the parent's request, and four

were dropped from the study because of program changes.‘ Ninety-five

children participated in the s{udy; incTuding 84 boys and 11 girls.
Enrollment in EH classes is limited to 12 children by California State
law, and the enrollment in the sample classes ranged from nine to twelve
children.

Students in the sample population were administered a battery
of psychoTogicaI tests prior to their certification as educationally
handicapped hy the djstrict Admissions and Discharge Committee. The
test battery included an individual intelligence (IQ)} test to assess the
students' intellectual ability. The majority of thé IQ tests were
administered during the 1970-1971 school year and the 1972-1973 school
year, and in no case were the results more than four years old. -The
test administered in most cases was the Wechsler Intelligence Scale for
Children. 'In several cases the Stanford-Binet Intelligence Test Form
L-M, or some other individual intelligence test was administered. The
intelligence quotients (IQ) of the children included in this study ranged
from 70 to 120 with a mean IQ scorelof a1,

Ten of the children who participated in the study received
medication prescribed by a physician. Ritalin and d-amphetamine had
been prescribed for eight of these children, and Phenobarbital was
prescribed for the remaining two.

The nine intermediate EH classes were located in several

elementary schools throughout the school district, and in all but one



case there was bniy one EH class in each school. .Because of the
distance between schools, and the small number of classes in each
school, it was not administratively feasible to randomly assign children
to the experimental treatments. Class means were used as the dependent
variable since classes rather than individual children were randomly

assigned to the experimental treatments.

The following procedure was used for the random assignment of
classes to the experimental and the control groups: (a) The names of
thé teachers were drawn from a container and listed in the order drawn,
and (b} the experimental treatments were assigned to classes according
to the order in which the teachers' names appeared on the 1ist. - Two
classes were randomly assigned to the combination treatment of pro-
grammed instruction and brainstorming. Two classes were also randomly
assigned to the programmed instruction treatmenfB and two classes were
randmey aééignéd'to the'bfainstorming treatment. The remaining three
c]ésses were used for control.

Three coins were tossed for eéch assiénment made to the experi-
mental groups. These assignments were: {a) Three heads, programmed
instruction treatment, (b) three tails, brainstorming treatment, (c)
two heads, one taij, combination treatment, and (d) two tails, one
head, controi.

The teachers and*the instructional aides norma11y assigned to
the EH classrooms administered the treatments to the experimental
classes. The researcher decided to request that the teachers, with the
help of the instructional aides, administer the experimental treatments
for several reasons. | |

1. The study may be generalized to classrooms for educationa]]y
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handicapped children, and the instructional materials were adapted for

- use by the reqguiar EH teacher.

2, Because of the nature of their problems educationally
handicapped children are often difficult to manage. The regular teacher
and instructional aide are best qualified to handle classroom discipline.

3. Campbell and Stanley {1963) suggested that, "Experimentation

within schools must be conducted by regular staff of the school con-
cerned, whenever poSsibTe, especially when findings are to be

generalized to other classroom situations" (p. 191).

The Experiment

The Torrance Tests of Creative Thinking (TTCT) were used as

measures of the dependent variable, and the TTCT were administered by
the teachers assigned to the intermediate grade EH classes. The
teachers included in this study were‘exberienced classroom teachers,

however, prior to the pretesting the researcher met with each teacher

individually to explain the testing procedures, and to make certain

that the teachers understood the directions for administering the tests.
The standardized procedures for administration were followed.

Since the TTCT VYerbal Forms require writteﬁ responses, and
the group administration of this form would abpear to limit the
performance of children with severe reading and writing handicaps; two
of the seven verbal activities were selected for individual administra-
tion. The remaining verbal activities were not administered to the
subjects. _ |

The researcher corresponded with Dr. E. Paul Torrance, author

of the TTCT, concerning the use of the Verbal Tests with EH children.
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Torrance* suggested that Activity 1, Asking, and Activity 4, Product

Improvement, be given individually to the subjects. According to

~ Torrance these tests would give the child, "Something fairly concrete

to hang on to and generate ideas from."

In Activity 1, Asking, the children asked questions about a

— —picture shown—them—in—the test booklet. They—also-were aliowed to—

hold a duplicate picture of the one in the test booklet. The directions

_state,

Ask all of 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 can continue

to Took back at the drawing as much as you want to {Torrance,
1966, p. 6).

For Activity 4, Product Improvement, the examiner allowed the
student to holid a toy animal similar to one pictured in the test
booklet. The subjects were instructed to Tist the cleverest, most
interesting and unusual ways they could think of to change the toy so
that it would be more fun to play with. They also were instructed not
to worry about the cost -of the changes (Torrance, 1966}. The total
administration time for the two Verbal Tests was 15 minutes.

The Figural Forms A and B were administered as a group test.
These tests include three activities with a total administration time
of 30 minutes. A small amount of writing is required of the examinees
when they Tabel or name pictures they have drawn. When necessary, the

labeling was accomplished by the teacher and the instructional aide

(Torrance, 1966).

*Personal communication with the researcher, November 5, 1973.



The Picture Construction Activity required the subjects,

To think of a picture in which the given shape made of colored
paper with an adhesive backing {in Form A, a tear drop or pear
shape; in Form B, a jelly bean shape) is an integral part. An
effort is made to elicit an original response by asking subjects
to try to think of something that no one else in the group will
produce. ETaboration is encouraged by the instructions to add
ideas that will make the picture tell as complete and as inter-
esting a story as possible (Torrance, 1966, p. 14).

The Incomplete Figures Activity required the subjects to comp]été
and provide titles for 10 incomplete figures. The incomplete figures
used were created by selecting parté of pictures drawn by subjects in
another study (Torrance, 1966).

"The Repeated Figures Activities is similar to the Incompiete
Figures Activities. The stimulus material in Form A is 30 parallel
lines and in Form B is 40 circles" {p. 15). 1In thfs activity the
subjects were asked to see how many objects or pictures they could make
from the parallel Tines or circles, “

‘Thé preliminary testing using the Verbal and Figural Tests of
the TTCT Form B was accomplished between January 7 and January 18, j974.
The experiment continted for eight weeks and was concluded with the
posttesting. The posttests consisted of the Verbal and Figuka1 Tests

of the Torrance Tesls of Creative Thinking Form A, and thésé tests were

administered between March 18 and March 29, 1974, A1l of the tests were
scored by the Personnel Press Scoring Service. The égency used |
professionally trained scorers. The tests were scored once, and then

independently checked, providing an interscorer reliability check.

Programmed Instruction Procedures

The Productive Thinking Program (PTP) which was discussed in

detail in Chapter II, The Review of the Literature, was administered



to the children assigned to the programmed instruction treatment. It

is a set of 15 programmed lessons in individual booklets of approximately
40 pages in Tength. The 1974 edition of the materials was used. The

PTP is written in a cartoon text format consisting of a series of
simplified high interest detective and mystery stories. Each lesson

poses a single mystery which children solve. A succession of clues and

information lead them to discover the solution. The skills taught in
the PTP are those thought to be essential for comp1éx and original
thinking, and at various points the students are required to state the -
problem, formulate opinions, and generate ideas to explain the mystery
(Covington and Crutchfield, 1965).

During the eight week treatment period the 15 PTP Basie Lessons
were divided into 30 sessions, and the programmed instruction groups

received instruction four days each week for seven weeks. Only one

Basic Lesson was administered during the eighth week allowing time for

make up sessions.

in Wardrop's (1969) experiment using The Productive Thinking

Program, teachers who had poor readers in their classrooms réad pertions
of the lessons aloud, or otherwise assisted them. Also, Ryan (1968)
found that children could learn effectively using programméd instruc—L
tion even though they were poor readers. He stated that, "There is

evidence that students in the intermediate grades frequently learn as

“well if not better from listening to a presentation as they do in reading

from written materials" (p. 68).
Because of the severe nature of the reading and writing probiems
of the EH children included in this study it was necessary to assist

the children with the reading of The Productive Thinking Program, Basic
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Lessons. It was suggested to thé ﬁeé;hers that the children work
together on the Basic Lessons on a page by page basis with the teacher
setting the pace. Discussion qgestions.from the Teacher's Guide were

suggested for incorporation into the classroom discussions,

Brainstorming Procedures

Children who were assighed to the brainstorming treatment
participated in a total of 30 brainstorming lessons which were held
four days a week for seven weeks. Two lessons were scheduled for the -
eighth week, allowing time for make up sessions.

The brainstorming sessions consisted of instruction in brain-
storming procedures, individual written ideation and group brainstorming.
A detailed Tesson plan was developed for each.session following the
procedures of several authors (Osborn, 1963; Parnes, 1963; Torrance,
1972). ‘In the lesson plans emphasis was placed on the four basic
princﬁpTes of braihstorming. Osborn {1963) states that the four
principles of brainstorming are:

1. Judgment is temporarily ruled out. Criticism of ideas must

be withheld until later.

2. ?reewheeling is welcomed. The more unusual the idea the

better. It is easier to tame down ideas than to make them more
exciting or interesting.

3. Quantity is wanted. The greater the number of ideas the

more the likelihood of good ideas. Quantity leads to quality.

4. Combination and improvement are sought. Combining one

idea with another often makes Tor a thought better than either of the

original ones.
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During thé‘bfainstorming sessions the children were also taught
to ask questions useful in generating new ideas and finding solutions
to a problem (Osborn, 1963). These questions were systematically
presented in the brainstorming lesson plans. They were:
1. MWhat would happen if we add something?

2. MWhat would happen if we take something away?

What would happen if we multiply it?

= W

What would happen if we divide it?
What would happen if we make it smaller?
What would happen if we make it bigger?

What would happen if we make it of a different material?

o~ O W

What would happen if we take something away and put
something in its place?

In addition, the brainstorming lessons emphasized concepts
thoughf to bé éésential in the teaching of creative thinking. These
concepts were: (a) Increasing the ability to produce a quantity of
ideas, (b) becoming more sensitive to problems, {c) learning the
creative problem solving process, (d) learning to state or define a
problem, and (e) altowing a problem to incubate before attémpting to
solve it {Smith, 1966).

Incorporated in the brainstorming lesson plans were the Scamper

Games for Imagination Development (Eberle, 1971). The Scamper games

were developed to help children maintain and improve their imaginative
ability through learning and practicing idea getting techniques. The
Scamper techniques draw heavily on Osborn's idea checklist (Eberle,
1971). | |

The units taken from the Invitations to Thinking and Doing
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(Meyers and Torrance, 1964} are basediﬁpon research findings of the
annesota Studies in Creative Thinking and other studies. The results
of the studies, and the use of the exercises, have seemed to indicate
that these instructional materiéis are Qsefu1 in the development of
creative potential. OnTy the first level of each unit was used in

the brainstorming lessons. The first level activities were desighed

to challenge the pupil end cause him to puzzle, or to search for
answers to the ideas presented (Meyers, Torrance, 1964).

Torrance {1965) states that the principles of brainstorming
can be used in sessions emphasizing concrete problems, as well as
sessions dealing with more abstract problems, including human.
relationships. Fifteen of the brainstorming Tesson plans incorporated
special ton1cs. designed to progress from concrete to abstract problems,
including human re1ationsh1ps The topics were:

1. Think of as many ideas as you can for unusual uses of old
television sets.

2. Think of as many ways as you can to use a hammer other than
for pounding nails.

3. Think of as many ways as you can to use a bicycle in a house.

4. Think of as many ideas as you can for unusual uses of used
frishees.

5. Think of as many ideas as you can for unusual uses of junk
automobiles.

6. Suppose you had the power to do anything you wanted to do.
Think of as many ideas as you can which would make your schooi
a more interesting place.

7. Just suppose you could not sing. Think of as many ideas as
you can that would tell what might happen if it were against
the law to sing.

8. Suppose that water animals could Tive on land and 1and
animals in water. Think of what might happen if water animals
could Tive on Tand and land animals could Tive in the water.
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9. Suppose that your e1qht.year old friend has started to smoke..
Think of as many tideas as you can to heTp your friend stop
smoking.,

10. "Suppose your six year old sister has temper tantrums. One
day your mother left you in charge of your sister until she
returned., While you were playing she did not get her way and
she started to have a temper tantrum. HWhat would you do?

Think of as many ideas as you can.

11. Think of as many ways as you éan which will help other boys

and girls to Tike you better.

12. Think of all the things you can do when you feel that
adults are too strict with you.

13. Think of all the things you can do when you fee]'afraid to -
go to school.

14, What can you do when you feeT someone at home does not
Tike you? ,

15. Think of all the ways you can help somecne stop when they
feel like fighting and arguing.

Combination Group Procedures

This experimental treatment combined instruction in programmed
instruction and brainstorming. Each week two brainstorming lessons

and two sessions from a Basic Lesson in The Productive Thinking Program

were given to the experimental classes. - Certain lessons from the

PTP were eliminated for this treatment group, and it was suggested by
Dr. Robert 0lton,* coauthor of the PTP that Basic lessons four
through ten could be eliminated without disrupting the continuity of
the programmed materials. The students in the combination group
participated in 14 brainstorming sessions and completed eight Basic
Lessons {16 sessions) in the PTP. The lessons were administered four

days a week for seven weeks. Two lessons were scheduled for the eighth

*Personal communication with the researcher, October 2, 1973,
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week, allowing time for make up sessions.

Instruments _ _
The TTCT Norms-Technical Manual (Torrance, 1966) states that
the test battery is the result of an attempt to assemble figural and

verbal activities which require the kind of thinking analogous to

the thinking involved in recognized creative achievements.

The Toftance Tests of Creative Thinking are a research edition
consisting of Verbal Forms A and B, and kigura1 Forms A and B. All
forms may be used from kindergarten through graduate school, and the
Figural Forms may be administered as group tests at all levels. The

Verbal Forms also may be administered as group tests to children in

'fourth grade and higher. The Verbal Tests consist of seven paraliel

tasks taking 45 minutes to administer. The Figural Tests include
three activities and-the administration time is 30 minutes (Directions
Manual-Scering Guide, 1966).

The Verbal Tests of the TVCT have been designed to assess
fluency, fiexibi]ity, and originaltity of ideas. The Fidural Tests
assess modes of thinking in fluency, f1e£1b11ity, originality, and
elaboration, and the interpretation of the Figural scorés is basically
the same as for the Verbal scores. Torrance's (7966) fnterpretation
of these scores follows:

. Fluency. "This score reflects the test taker's ability
to produce a Targe number of ideas" (p. 72).

2.. Originality. "This score represents the subject's ability
to produce ideas that are away'ffom the obvious, commonplace, hanal

or established" (p. 73).



3. Flexibility. "This score represents a person’s ability to
produce a variety of kinds df ideas, to shift from one approach to
another, or to use a variety of strategies" (p. 73).

4, Figural ETaboration. "This score reflects the subject's

ability to develop, embroider, embellish, carry'out, or otherwise
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elaborate ideas" {p—75)-

The Norms-Technical Manual (1966) reports test-retest reliabil-
ities at one and two week intervals for the subtests of the TTCT,
These reliabilities rénge from .50 -.93 and are based on product—.
moment coefficients of correlation. Test-retest correlations over
a three year period ranged from .35-.73.

| Two test-retest reliability studies were conducted using all
four of the complete batteries (Verbal Form A, Verbal Form B, Figural
Form,A; and Figural Form B). The first study included 118 fourth,
fifth and sixth grade children in St. Croix, Wisconsin. The second

study consisted of 54 fifth graders in a Minnesota suburban school

involved in a creative writing experiment. The results of these

studies are shown in Table 2 (Torrance, 1966, p. 21).

The Norms-Technical Manual (1966) also reports a numbér of
validity studies with fourth, fifth and sixth grade children using the
Verbal and Figural Tests, Forms A ahd B. Generally the correlation
coefficients for construct and concurrent validity range from
.36-.55. In several of the validity studies the correlations were
found to be statistically significant. The manuai does not report
the gyedictive validity of the TfCT, however, Khateha (1972, p. 78)
reported on several predictive vaiidity studies. He stated that,

"Validity coefficients of around .50 have been obtained with various
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Table 2
Product-Moment Coefficients of Correlation Between Scores

on Forms A and Forms B of the Torrance Tests of
S Creative Thinking in Three Situations

Coefficients of Correlation

Measure
- : Wisc. Minn.—Sub. Gr.5 S
— Gr. 4-6 Exper, Cont.,
Verbal Fluency .93 ' 87 .79
Verbal Flexibility .84 .84 .61
Verbal Originality ' .88 .79 | .73
Figural Fluency 71 .50 .80
Figural Flexibility .73 .63 : .64
Figural Originaiity 8 60 .60
Figural Elaberation .83 .71 | .80

indices of creative behavior."

Torrance (1972)-reported on five long range predictive validity

studies of the Torrance Tests of Creative Thinking. Howevef, he stated
that,
No attempt has been made to determine whéther creativity tests
administered to elementary school chiidren will predict adult
creative achievements. Such studies were initiated in 1958
and 1959, and follow-up is planned for 1975 {p. 251).
.The following table summarizes the long range predictivé validity

of the Torrance Tests of Creative Thinking (Torrance, 1972, p. 243).

In the Seventh Mental Measurements Yearbook (Buros, 1972),

Thorndike stated that it is difficult to pull together a coherent picture

of the validity of the Torrance Tests of Creative Thinking. However,




Table 3

Summary of Long Range Predictive Validity Studies
of the Torrance Tests of Creative Thinking
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Investigator

Sample No. length Behavior r of
and date Study Predicted Valid.
Torrance, Tan, Junior Elem. 114 8 vrs. Creative teach-- -B2%
& Allman, Ed. Majors ' behavior .57%*
1970
Torrance, 12th Graders 46 7 yrs. Highest Creat.
Achievement .50*
Quantity of
Creative Ach. L46%
Creativeness of
Aspirations LBT*
Cropley, 7th Graders 111 5 yrs. Creative Ach.
1971 Out of School LhI¥*
Outstanding
Witt, 1971 2-4 Graders 16 6 yrs. Achievements in
. o (Sell) creative arts
and science -
Torrance, 7-12 Graders 236 12 yrs. Q&antﬁty and
1971 : .0 7 Quality of
. Creative
Achievements .51*

NOTE:--*Significant at better than the .01 level.

Buros' reviewers state that the reliability and validity of the TTCT

are well enough established to make the test useful for further research

ih creativity.

Pupil Behavigor Rating Scale

The Pupil Behavior Rating Scale (PBRS) {(Lambert, 1973) was used

to describe the behavior characteristics of the children assigned to

the EH classes in this study. The PBRS is divided into two independent



groups of 11 attributes allowing the.é1assfoom teachers to rate their
students on descriptors for each attribute. The attribute scales are
organized into a booklet and each attribute appears on a single page.
The behavior descriptors ére arfahged vertically in a continuous

graphic rating format.
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A-numerical—value—is—assigneds

To each descriptor on a scale from "0.0" {indicating that a child
described by that statement would not possess the attribute to
any degree) to "3.0" {indicating that a child described would
possess the attribute to an extreme degree, the most one would
ever expect to encounter) (Lambert, 1973, pp. 14-15).

The six adaptation attributes are:
1. 1Is easiTy distracted

2. Has no enthusiasm for school and does not respond to or
maintain interest in learning tasks

3. Has difficulty following d1rcct1on in the c]assroom or
in games on the playground

4. Is overly dependent on the teacher for choice of activity

-~ and becomes uneasy without continuous supervision

5. Gets into fights and quarrels

6. Has diff?cu1ty learning (Lambert; 1873, p. 11).

The five adjustment attributes developed to detect chronic

problems in emotional adjustment are:

1. Has to be coaxed or forced to work or play with others
2. Manifests immature or inappropriate behavior

3. Gets sick or upset when faced with a difficult school
situation

4, 1Is often unhappy or depressed

5. Behaves in ways which are dangerous to self and others
(Lambert, 1973, p. 73).

A comparison of the adaptation and adjustment attributes reveals
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differences in content and tone. Théﬂédaptation attributes focus on
béhaviors which indicate the readiness of a pupil for learning tasks.
However, the adjustment attributes concentrate on behaviors which
seem to point to interpersonal énd intrépersona] stress.

Lambert reported that each of the adaptation attributes showed

inter-rater and retest reliability coefficients in the high .70's to

Tow .80's. Coefficients reflecting stability over eight and twelve
month intervals were .50 to .70.

Accordihg to Lambert {1973) the, “Adaptation ratings were
assured content validity by the nature of the procedures employed in
their construction" (p. 30). Teachers produced the behavior descrip-
tions used as examples on the continuum of behaviors representing each
adaptation‘attribute, Also, the content of the scales seems to
adequately represent the range of school based behavioral alternatives
associated with each attribute.

Findings with respect to discriminant validity were mixed but
suggested substantial method variance which at this state of
their development, caution against the assignment of compara-
tive diagnostic significance of the individual attributes
(Lambert, 1973, p. 85).
Cluster analysis of the adaptation and adjustment attributes
for the total group of first to sixth grades yielded three
dimensions of classroom hehavior problems: (a) problems in
classroom adaptation, (b) problems in interpersonal adjustment,
and {c¢) problems in intrapersonal adjustment (p. 80).

Lambert concluded that these cluster analyses suggested that the

dimensions may be useful in the study of school failure.
RESEARCH DESIGN

The research design for this study is a pretest, posttest, con-

trol group design using random assignment of classes to the treatments.
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According to Kerlinger (1964) the befdre and after design is appropriate
for data which are to be analyzed by the analysis of covariance. A
1X4 covariance analysis was used for thé analysis of the data using
the pretest scores as the covariat (Campbell and Stanley, 1963).
Advantages of the analysis of covariance are: (a) It allows the

experiment to be conducted in its natural setting, (b) it allows

for precision of the analysis and the information it can yield, and
(¢) it eliminates initial bias (Kerlinger, 1964).

The Scheffe~ procedure for testing all possible comparisbn5‘ :
among means was used to ana]yze the data further. The Scheffe” method
is a conservative test, and the probability of a false conclusion for
any comparison does not exceed the level of significance specified

for the overall hypotheses {Roscoe, 1969).

Hypotheses

Prior to this investigafion, the decision was made to accept
the .05 level of sigﬁificance. This is a commonly accepted sig-
nificance level in educational research which seems to balance the
probabilities of making a false conclusion and that of overlooking
a true difference. The fo]]owing.were the research hypotheses tested
in this study. |
1. Educationally handicapped children who participate in
brainstorming sessions to develop theif creative thinking abilities
demonstrate significantly greater improvement than EH children not
participating in the sessions. |
.2. Educationally handicapped children who participate in

programmed instruction to develop their creative thinking abilities
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demonstrate significant]y greatér 1mp;ovement than EH children not
participating in the instruction. .

3. Educationally handicapped children who participate in a
combination program of programmed instruction and brainstorming
sessions to develop their creative fhinking abilities demonstrate

significantly greater improvement than EH children not participating

in the program.

4. Educationa]ly handicapped children who participate in a
combination prbgram of programmed instruction and brainstorming sessions
to develop their cfeative thinking abilities demonstrale significantly
greater improvement than EH children participating in brainstorming,

programmed instruction, or those -not participating.
SUMMARY

In this chaptér the procedures forrconducting this study have
been described and the research hypotheses to be tested stated. The
statistical analyses, needed fo test these hypofheses5 were also
stated. In the following chapter the results of the statistical
analyses are presented, and brief interpretations follow each of

the sets of the data presented,
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Chapter IV
ANALYSIS OF THE DATA

This chapter describes the sample further, presents the statis-

- tical analyses, and summarizes the findings of the analyses. The
independent variable {instructional treatments) was éva1uated by two

verbal tests and three figural tests of the Torrance Tests of Creative

Thinking. Each of the tests was used as a measure of the dependent
variable, and seven separate %4 analyses of covariance were performed
on the following: (a) Verbal Fluency; (b) Verbal Flexibility, (c)
Verbal Originality, (d) Figural Fluency, (e) Figural Flexibility, (f)
~Figural Originality, and (g) Figural Elaboration.

A test for homogeneity of within-class regression slopes-was run
for each dependent vafiab1e. This‘assumption was tenable at the .05
level for all analyses. From the 95 participating subjeéts there were
85 complete sets of verbal tést scores and S0 complete sets of figural
test scores. Missing data due to technical problems or incomplete
testing were deleted.

A brief description of the two verbal and three figural tests
administered to the subjects follows (Torrance, 1966):

1. Activity One, Asking, "Is designed to reveal the individual's
ability to sense what he cannot find out from looking at the picture and
to ask guestions that will enable him to i1l in the gaps in his
knowledge" (p. 11)}.

2. The Product Improvement Activity permits the subjects to,
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"Regress in the éefvice of the ego-and enables them to play with ideas
that they would not dare express in a more serious task" {pp. 11-12).

3. The Figural Picture Construction Activity, "Sets into motion
the tendency toward finding a purpose and to elaborate it in such a way
that the purpose is achieved” (p. 16).

4. "The Incomplete Figures Activity calls into play the tendency

toward structuring and integrating" (p. 16).

5. "The Circles and Parallel Lines Activities requires an
ability to return to the same stimuTus again and again and perceijve it
in a different way" (p. 16).

The study took place in the Hayward Unified School District.

The sample population consisted of intermediate grade educationally
handicépped (EM) students who were enrolled in nine EH Special Day
Classes. The nine intermediate grade EH classes were.random]y assigned
to the experimental and control groups. One experimental group inciuded
the two classes assigned to the brainstorming treatment. A second
experimental group consisted of two classes assigned to the programmed
instruction treatment, and a third experimental group was made up of two
classes receiving a combination treatment of brainstorming and programmed
instruction. The three classes assigned to the control group received
the regular classroom 1nstruction.‘_ |

The Torrance Tests of Creative Thinking (TTCT) were used as

measures of the dependent variable. Alternate forms of the TTCT were
administered as pretests and posttests. The problem of this study was
to determine if the verbal and figural creative abilities of educa-
tionaJlly handicapped children can be appreciably enhanced through an
educational environment using braihstorming and programmed instruction

techniques.
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Description of the Sample

Interrelatiénships between age, IQ, achievement and teacher
ratings of the students were studied. The analysis of variance was used
to test for differences between the treatment groups on-'these variahles.

A summary of the analysis of variance for age, intelligence

Table 4 do not show significant differences between the ages, IQ, or
achievement of the students in the treatment groups. The c¢ritical value

~for the F statistic at the .05 level of significance is 2.76.

TABLE 4

Summary of the Analyses of Variance for
Age, Sex, 1Q, and Achievement

Variable S ’ F

Age o 1.314

Wechsler Intelligence Scale for Children

Verbal Scale IQ | | 217
Performance Scale 1§ ) - 1.025
Fuil Scale IQ - .b&2

Wide Range Achievement Test Standard Scores |

Reading 2.026

spelling | | .829

Arithmetic ' _ . 389

The number of subjects and the treatment group means of the
sample for age, IQ, and achievement are shown in Table 5. In nearly all
cases the subjects had been administered the Wechsler Intelligence Scale

for Children (WISC) and the Wide Range Achievement Test (WRAT).
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TABLE 5

Treatment Group Means for Age,
Sex, IQ, and Achievement

, Variable Treatment Group N Mean

Age | Brainstorming 24 11.3

— ~Programmed Instraction 23 11=0
Combination 18 11.4

Control 30 11.5

Wechsler Intelligence Scale for Children

Verbal Scale IQ : Brainstorming 23 87.1

Programmed Instruction 20 87.9

Combination 16 89.0

Control : 27 89.1

~ Performance Scale IQI Brainstorming 23 . 87.8

Programmed Instruction 20 91.0

Combination 16 97.2

Control 28 85.2

- Full Scale IQ - - Brainstorming 24 92.2

Programmed Instruction 23 88.8

— Combination 17 92.3

; ' ‘ Control ‘ - 27 90.8
Wide Range Achievement Test Standard Scores

Reading Brainstorming 24 78.7

' .~ Programmed Instruction 22 79.1

Combination 15 79.0

Control 26 75.3

Spelling Brdinstorming 24 77.7

; : Programmed Instruction 22 75.0

e : ~ Combination 15 76.7

; ' Control 25 74.8

Arithmetic Brainstorming 23 83.0

Programmed Instruction 22 81.1

Combination 15 83.0

Control 25 81.0

S The WISC Full Scale intelligence quotient (IQ} of the four treat-

ment groups ranged from 88.8 to 92.3. The Verbal Scale Iq's ranged from
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87.1 to 89.1, and the Performance Scéfé IQ's from 87.7 to 97.2. Accord-
ihg to the WISC Manual (Wechsler, 1949}, the mean IQ's of the subjects

in this study fall in the dull normal to average range of mental ability.
The Wide Range Achieveméht Test'mean standard scores for each

treatment group indicate that the students assigned to the EH classes in

this study had serious learning problems. It should be noted, however,

that in most cases both the achievement and intelligence test data do not
represent scores 5f tests administered durihg the 1973~74 school year.
Both the achievement and intelligence test data were taken from the psy-
chological records of the students, and in several cases the records were
not available or were incomplete. The majority of the tests were admin-.
istered prior to the certification of the stu'dents_ as educationally

handicapped by the district Admissions and Discharge Committee.

The low reading and spelling standard scores of the treatment

groups point out the difficulties these children have in attempting to

read and respond to curriculum materials at their grade levels.

The sample population of the study included 84 boys and 11
giris, and to determine the proportion of male and female students in
the treatment groups a Chi Sguare analysis was performed.' The Chi Square
analysis of the proportion of male and female subjects in the treatment
groups is displayed in Table 6. The analysis shows that there was no
significant difference in the proportion of male and female students in

the treatment groups.

Interrelationships between the teacher's ratings on the Pupil

Behavior Rating Scale (PBRS) were also studied. Summary data of the

analysis of variance for the PBRS adjustment attributes are presented
in Table 7. The data reported in Table 7 do not show significant

differences between the ratings of the téachers on the five édjustment
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TABLE 6

Chi Square Analysis of the Proportion of Male and
Female Subjects in the Four Treatment Groups

~ Male Female Total
Brainstorming | 20 2 44,_;_44,44mEE3R444f
_ Programmed Instruction 18 5 23
Combination ' - _ 18 2 20
Control I N 2 30
Total | 84 1 952

aat 3 degrees of freedom X 2 = 3.18,
The critical value of Chi Square at the .05 level of
significance is 7.86.

attributes. These attributes are (Lambert, 1973, p. 73):
1. Has to be coaxed or forced to work or play with others
2. Manifests immature or inappropriate behavior

3. Gets sick or upset when faced with a difficult school
situation '

4, 1Is often unhappy or depressed

5. Behaves in ways which are dangerous to self and others

Summary data of the analysis of variance for the_PBRS adaptation
attributes are presented in Table 8. The F statistic shows significant
differences exist between the treatment group meéns for the adaptation
attributes. The six adaptation attributes are (Lambert, 1973, p. 11):

1. Is easily distracted

2. Has no enthusiasm for school and does not respond to or
, maintain interest in learning tasks

3. Has difficulty following directions in classroom or in
games an the pltayground
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TABLE 7

Summary of the Analysis of Variance for the Adjustment

] Attributes of the Pupil Behavior Rating Scaie
Source SS DF MS F&
Between Groups 31.69 3 10.56 1.38
- Within Groups 680.67 89 7.65
Total 712. 92
ACpitical F-value at the .05 level is 2.76.
4. Is overly dependent on the teacher for choice of activity
and becomes uneasy without continuous supervision
5. Gets into fights and quarrels
6. Has difficulty learning
TABLE 8
Summary of the Analysis of Variance for the Adaptation
Attributes of the Pupil Behavior Rating Scale
Source sS DF MS - fa
Between Groups 106.94 3 35.65 3.04%
Within Groups - 1044.49 89 11.74
Total '

1151, 92

8Critical F-value at the .05 Tevel is 2.76."

*P<,05.

Scheffe” post hoc tests of significance showed that teacher

ratings on the adaptation attributes of the Pupil Behavior Rating Scale
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were significantly higher for the control group than for the brainstorm-
ing group. No significant differences can be concluded between other
pairs of means. The treatment group means for the adjustment and

adaptation attributes of the Pupil Behavior Rating Scale are reported in

Table 9.

TABLE 9

Treatment Group Means for the Adaptation and Adjustment
Attributes for the Pupil Behavior Rating Scale

=
W
o
=

Yariable Treatment Group

e -

b el T e g i LG e e el

Adjustment : Brainstorming
' Programmed Instruction
Combination '
Control

N T

Adaptation : ' Brainstorming
) Programmed Instruction
Combination
Control

PO WO PO~

. .
OO 0o~ O~ O o

Lambert (1973, p. 73) in her review of the adjustment attributes
explained that, "The adaptation statements focus-strongly on behaviors
which indicate the readiness of a pupil for accomplishing learning tasks."
The teacher ratings seem to suggest that the classes in the control group
may have been less ready for the learning tasks required of them than the

classes in the brainstovming treatment.

Analysis

The measures of the dependent variable were analyzed in terms of

the variables mentioned previously. Seven separate analyses of the

Torrance Tests of Creative Thinking were carried out, and seven nuil
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hypotheses were formulated. Where the F statistic reached the .05 level

of significance the Scheffe” multiple comparison procedures for testing

all possible comparisons among means were used to specify where the

differences were,
(Roscoe, 1969) the

jcance. The seven

Because the Scheffe” method is a conservative test
decision was made to accept the .10 Tevel of signif-

null hypotheses for the dependent variable follow:

H1. There
Verbal Fluency for
Ho. There

Verbal Flexibility

Hs- There

Verbal Originality

ﬂéﬁ There

is no difference between the mean performances in
all four treatment groups.

is no difference between the mean performances in
for all four treatment groups.

is no difference between the mean performances in
for all four treatment groups.

is no difference between the mean performances in

Figural Fluency for all four treatment groups.

Hg. There

is no difference between the mean performances in

Figural Flexibility for all four treatment groups.

Hg. There

is no difference between the mean performances in

Figural Originality for all four treatment groups.

H7. There

is no difference between the mean performances in

Figural Elaboration for all four treatment groups.

Ana]ysis of verbal fluency. Verbal F1uency‘”ref1ects the test

taker's ability to
1966, p. 72). The

produce a large number of ideas with words"'(Tprrance,

analysis of covariance was used to test Hi. The

hypothesis stated that, there is no difference between the mean per-

formances in Verbal Fluency for all treatment groups.

A summary for the analysis of covariance for Verbal Fluency is
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presented in Table 10. The F statistic shows statistically significant
differences between the treatment group means, and the data reported in

Table 10 support the rejection of Hjy.

TABLE 10

Summary of the Analysis of Covariance Results with
the Torrance Tests of Creative Thinking Verbal

Fluency as the Dependent Variable

Source | | $S DF MS Fa
Between Groups 1226.247 3 408.749 5.446%
Within Groups : 6004.143 80 75.052

Total 7230.390 - 83

Scheffe” post hoc tests of significance for Verbal Fluency
showed that the brainstorming group scored significantly higher than the
programmed instruction group, and significantly higher than the control

group. The brainstorming group apprdachéd'but failed to score signifi-

cantly higher than the combination group. There were no'significant :

differences between the programmed instruction and combination group.
The adjusted Verbal Fluency means for each treatment group are shown in

Table 11.

Analysis of verbal flexibility. Verbal Flexibility "represents

a person's ability to produce a variety of kinds of ideas, to shift from
one approach to another or to use a variety of strategies" {Torrance,

1966, p. 73)}. The analysis of covariance was used to test Ho. The
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TABLE 17

Adjusted Means for Treatment Groups Verbal Fluency

Brainstoriming Programmed Instruction Combination Control
32.556 - 22.629 25.637 24.820
N—="24 N—="19 T N=T6 - N=29

hypothesis stated that there is no difference between the mean perform-
ances in Verbal Flexibility for all four treatment groups.

A summary of the analysis of covariance for the measurement of
Verbal Flexibility is presented in Table 12. The F statistic shows
significant differences exist between the treatment group meéns; and

the data reported in Table 12 support the rejection of Hp.

"TABLE 12

Summary of the Analysis of Covariance Results with
- the Torrance Tests of Creative Thinking Verbal
Flexibility as the Dependent Variable

“Source SS ‘DF MS Fa

Between Groups 338.142 . 3 112.714 5.989*
Within Groups 1505.572 80 18.819
Total _ 1843.714 83

8Critical F-value at the .05 level is 2.76.
*P<.0]

Scheffe” post hoc tests of significance for Verbal Flexibility

showed that the brainstorming group scored significantly higher than the
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programmed instruction group and significantly higher than the control
group. The brainstorming group failed to score significantly higher
than the combination group. There were no significant differences
between the programmed instruction and combination group. The adjusted

Verbal Flexibility means for each treatment group are shown in Table 13.

TABLE 13

Adjusted Means for Treatment Groups Verbal Flexibility

Brainétorming Programmed Instruction Combination Control
16.412 11.612 14.402 12.055
N = 24 ' N=19 N =16 N=29

Analysis of verbal originality. Verbal Originality “represents

the subject's ability to produce ideas that are away from the obvious,
commonplace, banal, or estab]ishéd“ (Torrance; 1966, p..73). The
analysis of covariance was used to test H3. The hypothesis stated that
there is no difference between the mean performances in Verbal
Originality for all four treatment groups.

A summary of the analysis of covariance for the measurement of
Verba? Originality is presented in Table 14. The F statistic shows
that significant differences éxist between the treatment group means
and thé data reported in Table 14 support the rejection of Hs.

Scheffe~ post hoc tests of_significance for Verbal 0;}gina11ty
showed that the brainstorming group scored significantly higher than the
programmed instruction group. The brainstorming group approached but

failed to score significantly higher'than the combination group. There
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Summary of the Analysis of Covariance Results with
the Torrance Tests of Creative Thinking Verbal
Originality as the Dependent Variable

84

Source SS DF MS Fa

- Between Groups 543,281 3 514,427 2.977%
Within Groups 13820.948 80 172.761 |
Total 15364.229 83

ACritical F-value at the .05 level is 2.76.

*P<,05

were no sighificant differences between the brainstorming and the con-
trol group, and betweén the programmed instruction and combination.
group. The adjusted Verbal Originality means for each treatment group

are shown in Table 15.

TABLE 15

Adjusted Means for Treatment Groups Verbal Originality

Brainstorming Programmed Instruction Combination- ~ Control
33.996 23.301 24.216 29.894 -
= 24 ' N =19 o N =16 N =29

Analysis of figural fluency. Figural Fluency-is the ability to

produce a large number of 1deés through drawings (Torrance, 1966). The

analysis of covariance was used to test Hg. The hypothesis stated that

there is no difference between the mean performances +in Figural Fluency
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for all four treatment groups.
A summary of the ana1ysis of covariance for the measurement of
Figural Fluency is presented in Table 16. The F statistic shows that
significant differences exist between the treatment group means, and

the data reported in Table 16 support the rejection of Hy.

TABLE 16

Summary of the Analysis of Covariance Results with the
Torrance Tests of Creative Thinking Figural
Fluency as the Dependent Variable

Source 55 DF MS Fa
Between Groups 1141, 3 380.538 6.390%
Within Groups 5061.767 85 59,550

Total . 6203.383 88

‘8Cpitical F-value at the .05 level is 2.76.
*P<, 01

Scheffe~” post hoc test of significance showed that the brain-
storming group, the programmed instruction group; and the cdmbination

group scored significantly higher than the control group. There were:

no significant differences between the brainstorming and combination

groups, or the programmed instruction and combination groups. The
adjusted Figural Fluency means for each treatment group are shown in

Table 17.

Analysis of figural flexibility. "This score represents a per-

son's ability to produce a variety of kinds of ideas, to shift from one

approach to another, or to use a variety of strategies...with figural
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TABLE 17

Adjusted Means for Treatment Groups Figural Fluency

Brainstorming Programmed Instruction Combination Control
25.027 25.659 28.432 18.714
N—=—24 N—="23" N=16 ' N"="29

rather than vefba1 modes.of thinking" (Torrance, 1966, pp. 73, 74). The
ana1ysis of covariance was used to test Hg. The hypothesis stated thét
there is no difference between the mean performances in Figural F]éxi—
bility for all four treatment groups.

A summary of the analysis of covariance for the measurement of

- Figural F]exibi]ity'is présented in Table 18. The F statistic shows

significaht differences between the treatment group mean, and the data

reported in Table 18 support the rejection of Hg.

TABLE 18

Summary of the Analysis of Covariance Results with the
- Torrance Tests .of Creative Thinking Figural
Flexibility as the Dependent Variable

Source $$ DF . MS F
Between Groups 338.545 3 112.848 - 3.712%
Within Groups 2583.807 85  30.397

Total . 2922.353 88

aCpitical F-value at the .05 level is 2.76.
*P<. 05,
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The results of Scheffe"pOStfﬁoc tests of significance for
figura] Flexibility show that the brainstorming group scored signifi-
cantly higher than the control group. The programmed instruction and
combination groups approached bﬂf failed to score significantly higher
than the control groub. There were no significant differences between

other pairs of means, The adjusted Figural Flexibility means for the

treatment groups are showh in Table 19.

TABLE 19

Adjusted Means for Treatment Groups Figural Flexibility

" Brainstorming Programmed Instruction | Combination Control
19.022 17.390 17.440 14.017

N=26 - N=23 . N=16 N = 29

Analysis of figural originality. This score represents the

subject's figural ability, "to produce ideas that are away from the
obvious, commonplace, banal or established" (Torrance, 1966, p. 73).
The analysis of covariance was used to test ng The hypothesis stated
that there is no difference between the mean performances in Figural
Originality for all four treatment groups. |

A summary of the analysis of covariance for the measurement of
Figural Origina11ty is presented in Table 20. The data reported in
Table 20 do not show statistically significant differences between the
treatmenﬁ group means, and support the acteptance of Hg. The adjusted
Figural Originality means for the treatment groups are shown in Table

21.
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Summary of the Analysis of Covariance Results with the
Torrance Tests of Creative Thinking Figural
Originality as the Dependent Variable

88

Source - SS "~ DF MS Fa

Between-Groups 248,558 3 82852 0-460
‘Within Groups 15303.591 85 180.042

Total 15552.149 88

Critical F-value at .05 Tevel is 2.76.

TABLE 21

Adjusted Means for Treatment Groups Figural Originaiity

Brainstorming  Programmed Instruction Combination Control
31.446 ~-30.562 ‘ 1 32.222 27.882
N = 24 ' CN=19 N =16 =29

Analysis of figural elaboration. "This score reflects the

subject‘s ability to develop, embroider, embellish, carry out, or other-

wise elaborate ideas" {Torrance, 1966, p. 75}. The analysis of

covariance was used to test Hy. The hypothesis statedrthat there is no

difference between the mean, performances for Figural Elaboration for all

four treatment groups.

A summary of the analysis of covariance for the measurement of

Figural Elaboration dis presented in Table 22. At 3 and 85 degrees of

freedom thé-F statistic at the .05 level of significance is 2.76. The
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data reported in Table 22 do not show statistically significant differ-
ences between the treatment group means, and support the acceptance of
Hy. The adjusted Figural Elaboration means for the treatment groups

are shown in Table 23,

TABLE 22

Summary of the Analysis of Covariance Results with the
Torrance Tests of Creative Thinking Figurai
Etaboration as the Dependent Variable

Source S DF MS Fa
Between Groups ' 2302.865 3 767.621 0.921
Within Groups 70809.847 85 833.057

Total 73112.712 88

aCritical F-value at .05 level is 2.76.

TABLE 23

Adjusted Means for Treatment Groups Figural Elaboration

Brainstorming Programmed Instruction Combination Control
86.458 - 81.269 ©73.113 74.629

N = 24 N = 23 N =16 N = 29

Summary of the Analysis

Chapter IV included the presentation and analysis of the data
coliected for this research project. Computations were made to deter-
mine the significant differences between the experimental and control

groups on seven variables. After significant differences were
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established in thé-F statistic, the Scheffe” multiple comparison
procedures were used to specify the data further. A summary of the
findings follows:

| 1. There were no significant differences between the ages, sex,
IQ or achievement of the subjects in the four treatment groups.

2. There were no significant differences between the teachers'

TIPSR

ratings of the treatment groups on the five adjustment attributes of

the Pupil Behavior Rating Scale.

3. There was a significant difference between the teachers'

ratings of the brainstorming and control groups for the six adaption

attributes of the Pupil Behavior Rating Scale. The Scheffe~” test revealed

that the control group had more adaptation problems and was less ready

to accomplish learning tasks than the brainstorming group. Ne signifi-

 cant differences can be assumed between other pairs of means.

'y Post hoc teéts df significance'showed that the brainstorming
group scored significantly higher than the programmed instruction and
control groups on Verbal Fluency. The data support the rejection of H].

5. Post hoc tests of significance showed that the brainstorming
group scored significantly higher than the programmed instruction and
control groups on Verbal Flexibility. The data support the rejection
of Hy. |

6. Post hoc tests of significénce_showed that the brainstorming
group scored significantly higher than the programmed instruction group
on Yerbal Originality. The data support the rejection of Hﬁ'-

7. Post hoc tests of significance showed that the brainstorming
group, the programmed instruction group and the combination group scored

significantly higher than the control aroup on Figural Fluency. The



data support the rejection of Hgq.

8., Post hoc tests of significance show that the brainstorming
group scored significantly higher than the control group on Figural
F1exibi1ity. The data support the rejection of EQ'

9. There was no significant difference between the treatment

groups—on_Figural Originality, and the data support_the acceptance_of

Hg .

10. There was no significant diffehgnce between the treatment

groups on Figural Elaboration, and the data support the acceptance of

Hy.
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Chapter V
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This chapter is organized into three major sections. The first

section summarizes the study. The second section discusses the con-
clusions and interpretations relative to the data reported in Chapter
IV. The third section presents recommendations for further study based

on these conclusions and interpretations.
SUMMARY OF THIS STUDY

The problem of this study was to determine if the verbal and
figural creative abilities of -educationally handicapped {EH) chi!dfen'
could be appreciabTyrenhanced through an edugational environment uéing
brainstorming and programmed instruction. In January, 1974, nine
classes of intermediate grade EH children in the Hayward Unified School
District, were randomly assigned to the experimental treatments. Class

means were used as the independent variable. Ninety-five children

participated in the study including 84 boys and 11 girls.

The nine intermediate EH c]asses were located in several
elementary schools throughout the school district, and in all but one
case there was only one EH class jn each school. Two classes ﬁere
randomly assigned to the brainstorming treatment. Two classes were
randomly assigned to the programmed instruction treatment, and two

classes were randomly assigned to the combination treatment of
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brainstorming and programmed instrﬁction. The remaining classes were
used for control.

Although the ages of the subjects ranged from eight-years-five
months to thirteen-years-five months, there was no difference between

the class means. There was no difference between the class means for

Hi—and—achievement, and there was no difference in the proportion of
male and female students in the experimental classes.

The Pupil Behavior Rating Scale {PBRS) (Lambert, 1973) was used

to describe the behavior characteristics of the children assigned to
the EH classes. The PBRS is divided into two independent groups of 11
attributes; allowing the classroom teachers to rate their students on

adjustment and adaptation attributes.

The Torrance Tests of Creative Thinking {TTCT} were used as

‘measures of the dependent variable, and the TTCT were administered by

the.c]assroom teachers. The standardized procedures for administration
were followed. The two verbal tests were administered individually, |
and the.three figural tests were administered as.group tests.

The research design for this study was a pretest, posttest,
control group design using random assignment of classes to the treat-
ments. A 1X4 analysis of covariance.was used for the analysis of the
data using the pretest scores as the covarfate. The Scheffe” procedure
for tesfing all possible comparisons among means was used to specify

where the differences were.

- DISCUSSION OF THE FINDINGS

Verbal Fluency

Null hypothesis one was rejected fndicating that there were



significant differences between the treatment group means for Verbal
Fluency. The post hoc tests of significance showed that the brainstorm-
ing group scored significantly higher than the programmed instruction
and coﬁtro1 groups. The data presented in Chapter IV indicate that
brainstorming increases the ability to produce a large number of ideas

with words.— The results indicate the superiority—of-brainstorming over———

programmed instruction and regular classroom instruction for the
production of a quantity of ideas. While there were no significant
differences between the brainstorming and combination treatments, the
direction of the means seemed to suggest the superiority of the brain-

storming treatment over the combination treatment.

Verbal Flexibility

Null hypothesis two was rejected indicating that there were
significant'differences:between the treatment group means for Verbal
F]exibi1ity.. The post hoc tests of significance revealed that the
brainstorining group scored significantly higher than the programmed

instruction treatment and the control group. The data indicate that

 brainstorming increases educationally handicapped students verbal

ability to produce a variety of ideas, to shift approaches, and to use
a variety of strategies. The data show the superiority of brainstorm-
ing over programmed instruction and regular classroom instruction when

used with EH students.

Yerbal Originality

Nuli hypofhesis three was rejected indicating that there were

L]

significant differences between treatment group means for Verbal

Originality. Post hoc tests of significance showed that the brainstorming
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treatment scored significantly higher than the programmed instruction
group. The data show thatrbrainstorming increases the verbal ability
of EH children to produce ideas which are not obvious, commonplace,
established or banal. The data indicate the superiority of brainstorm-
ing over programmed instruction in developing the ability to produée

original ideas.

Figural Fluency

Null hypothesis four was rejected indicating that significant
differences did exist between the treatment group means for Figural
Fluency. Post hoc tests of significance indicate that the brainstorming,

programmed instruction, and combination treatments scored significantly

~higher than the control group. The data show that brainstorming,

programmed instruction, and the pombination of the two treatments
increase the abi]fty of EH students to produce a Targe number of

ideas through drawings.

Figural Flexibility

Null hypothesis five was rejected indicating that significant

differences exist between the treatment group means for Figural Flexi-

bility. Post hoc tests of significance showed that the brainstorming

~group scored significantly higher than the control group. The déta

show that EH children assigned to the brainstorming tréatment were
better able than children in the control group to produce through
drawings, a variety of ideas, to shift approaches, and to use a variety
of strategies. MWhile there were no significant differences between the
pfogrammed instruction treatment or the combination treatment and the

control group, the direction of the means seemed to suggest the
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superiority of these treatments over regular classroom instruction.

Figural Qriginality

Null hypothesis six was acbepted indicating that there were no
differences between the treatments on Figural Originality. From the

data it may be concluded that the treatments did not increase the sub-

Jects' figural ability to produce ideas which are not obvious,

commonplace, established, or banal.

Figural Elaboration

Null hypothesis seven was accepted indicating that there were
no differences between the treatment group means on Figufa1 Elaboration.
It may be concluded that the treatments did not increase the subjects'

figural ability to develop, embroider, embellish, carryout, or otherwise

elaborate ideas.

Implications

The results of this study seem to support other studies QSing
brainstorming as a method for developing creative thinking skills.
While no studies dealing directly with educationaT]y handicapped minors
were reviewed, some compérisons between the results may be made.

The findings of this study are consistent with those of Rouse
(1963). Rouse found that a daily training program using brainstorminé
with educable mentally retarded (EMR) children showed significant Qains
in Verbal Fluency, Verbal Flexibility, and VYerbal Originality. In
Rouse'slstudy only the Verbal Test 4: Product Improvement was used. The
results also partially confirm Rouse's study which showed significant

improvement in figural creative abilities. She found that with
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brainstorming as.éﬁ instructional method significant gains could be made
in Figural F1uency,'Figura1'F1exibi]1ty, Figural Originality, and
Figural Elaboration.

Contrary to Rouse's results with EMR children,there were no
differences between the treatment groups in this study-on Figural

Originality or Figural Elaboration. It appears that the EH children in

the experimental groups learned through drawing to produce a Targe
number and variety of ideas. However, they did not produce drawings
expkessing original ideas or add pertinent ideas to their responses.

It may be hypothesized (Torrance, 1966) that low elaboration scores are
associated with a Tack of keenness or sensitivity in observation.
Apparently the chi]dfen in the experimental gﬁoups did not develop an
increased keenness of observation on figural tasks as a result of the
experimental treatments.

o Thé 1a§k of differeﬁces between thé groups on Figural Originality
seems to reflect an inability on the part of the experimental subjects
to summons the intellectual energy to produce high gquality figural
responées. Torrance (1966, p. 73) concluded that, "The making of
orfginal responses requires the ability to delay immediate gratification
or reduction of tension in order to get away from the obvious, easy but
Tow quality response.” |

- The findings are é1sblconsistent withlthe work of Torrance and
Torrance (1972). 1In their study of disadvantaged children, brainstorm-
ing facilitated significant gains in the production of original ideas.
Buchanan and Lindgren (1973} aiso found that regular classroom stubjects
part{cipating in brainstorming made significantly more responses, and

demonstrated a higher level of creativity.
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The findings of this stUdylpf%er some encouragement for the use
of programned instruction to develop creative thinking skilis in EH
children. While the resuits of this treatment generally were not shown
to be significant, there was evidence which seemed to point to the need
for further research with EH children. The results showed that the

programmed instruction treatment group scored significantly higher than

“the control group on Figural Fluency and approached significance for

Figural Flexibility.

There were no studies reviewed in which the Productive Thinking

Program (PTP) was used with special education children. However Wardrop,
Goodwin et al. (1969) reported statistically significant results with a
sample of children reflecting a wide variety of abilities, backgrounds,
and characteristics. .Sh1v1ey, Fe]dhusen and Tréffinger {1972) used

the PTP with fifth gradé children, and‘sighifiqant gains were found on
the Verbal Originality and Figural FTuency tests of the TTCT.

There may be several reasons why the Productive Thinking Program

was not shown to be effective in training educationally handicapped
children to think creatively.

1. The children in the educationally handicapped classés were
severely'disab]ed readers, and it was necessary for the teachers to
read at Teast some of the material to them. In some cases it was
necessary for the teachers or instructional afdes'to read the complete
PTP lesson to their student. Teachers may have varied in their
enthusiasm for this method, although they reported that their students
enjoyed the materia]s._

2. Eight weeks may have been too short a period of time for

educationally handicapped children to understand the concepts'taught
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in the PTP materials.

3. Only the 15 PTP Basic Lessons were used. Supplementary
materials which were planned by the authors of the PTP to extend and
strengthen the skills taught in the Basic Lessons were not used.

The results of the combination treatment were not statistically

significant except for Figural Fluency. However, it shouid be noted,

that a comparisoh of the combination and programmed instruction treat-
ment group means favored the combination treatment. This trend may be
observed on'a11 of the dependent variables except Figural Elaboration.

The results of the combinatjon treatment may have been affected
by the failure of one teacher to follow all of the posttest procedures.
The testing procedures were carefully réviewed with her, however, she
adninistered the verbéT posttest as a group test rather than individ-
ually. Although the TTCT may be given-as a group test the effect 6? |
thié change on the results of the study is not known. |

The creative potential of EH children in many cases may have
been overlooked. The results of this study seem to support those who
contend that creative thinkfng abilities can be enhanced through training
(Parnes and Meadows, 1963; Torrance, 1964; Crutchfield and Covington,
1965; Buchanan and Lindgren, 1973). | ﬁ

It appears that brainstorming has increased the ability of EH.
children to sense what they cannot find out, and to ask questions which
enable them to fill in the gaps in their knowledge. It also seems that
the training program has helped them to 1earn to play with ideas that
they might not otherwise express in more structured situations. The
data show that brainstorming has helped the children in this study to

ask questions, and to produce ideas which are original or statistically
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infrequent.
Several authorities (Parnes and Harding, 1962; Torrance, 1965;
Lazar, 1872) have suggested that the creative thinking process has been
neglected in education, and the neglect of creativity can no longer be-
Justified. Brainstorming is a method unique to the development of

creativity, and curriculum planning for EH children must include

instruction which stresses the brainstorming concepts. It often 15 true
that educationally handicapped children need more classroom structure
than children in the regular classroom. However, educationally handi-
capped students may learn to express many ideas, and use flexible and
original thinking through brainstorming.

The inclusion of brainstorming need not cause changes ih the

remedial nature of the existing curriculum. The brainstorming lessons

may be included in a language development program, and could extend

through the school year. This would provide a sequential plan for the

development of creative thinking including concepts thought to be

essential in the teaching of creativity.

The data in Chapter IV show that EH children can learn to express
a variety and quantity of ideas through drawings. Torrance (1966) has
suggested that children with learning dfsabi1ities have a fear of verba1
symbols. A brainstorming curricuium planned to develop creativity in;
chderen with express{ve language difficulties might begin with the
figural creative thinking skills. Thus, children with poor exﬁressive
1anguagé, would first participate in a curriculum designed to enhance
figural creativity, and then would progress to the more difficult verbal

creative thinking skills.
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RECOMMENDAT IONS

1. This study should be replicated using school psychologists
or other examiners trained to administer standardized tests. This would

provide a more uniform administration of the Torrance Tests of Creative

Thinking, and improve the reliability of the test results.

2. Replications of this study should use the entire verbal

battery of the Torrance Tests of Creative Thinking. Each test involves

different kinds of thinking and makes a unique contribution to the
entire test battery (Torfance, 1966). Such a study would provide
greater opportunity to measure the effectiveness of the programmed
instruction and the combination treatment. |

3. It is fecommended that a replication study be desfgned that

will use the Torrance Tests of Creative Thinking and other testing

instruments to measure creative thinking. Tests such as those developed

at the University of California, Berkeley to test productive thinking

-(Wardrop, Goodwin et al., 1969) may be appropriate. Additional festing

may show the programmed instruction treatment to be significant on
variables other than Figural F]uéncy.

4, Experiments designed to study the creative abilities of
primary grade EH children are recommended. Torrance (1962 1968)
hypothesized a drop in creativity between the third and fourth grades.
A study of the development of creative thinking in primary and inter-
mediate grade EH children would allow interesting comparisons to be made.
| 5. Future studies of the creative abilities of ER children
should consider the wide range of IQ scores sometimes found in EH

classes, and the effects of medication on creative thinking.
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6. Future research also should be designed to cﬁntro1 the
differences in teacher personality. Studies should consider variables
such as teacher attitude toward creative thinking, and authoritarian
vs. nohauthoritarian personality. |
7. In view of the findings of this study, curriculum planning

for educationally handicapped classes must include time for the develop-

ment of verbal creative abilities such as, verbal fluency, verbal
flexibility, and verbal originality. The information in this study
regarding the creative abilities of figural fluency and figural flexi-
bility, should also be used as it relates to curriculum planning and

teaching techniques.
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FOREWORD

. There is a considerable amount of evidence which seems
to show that all children have the potential for creative

thinking., However, while there seems to be agreement that

all are creative 1t appears that the creative potential of
many children is not being tapped. It may be that the creative
abilities of children are increased or decreased depending
on whether or not the educational environment values creativity,
Some authorities believe that the creative abilities
of children can be improved through training. It is the goal
of these brainstorming leggons to provide systematic training
in creative thinking, and the lessons have been developed
to stimulate. the creative thinking abilities of educationally
handicapped children. Research studies using brainstorming
have been carried out at various grade levels, These studies
seem to show the value of brainstorming as a method for
developing creative thinking by offering an atmosphere
without evaluation, and which allows 1ldeas to be expressed
freely. |
The brainstorming lessohs emphasize certain concepts
thought ﬁo be essential in thé teaching of creative thinking.
These concepts include: |
a. Application of the following principles of

brainstorming.

Judgment is ruled out, Criticism of ideas is to

be witheld.



Free-wheeling is welcomed, The wilder the idea, the

betier; it is easier to tame down than to think up.

Quantity is wanted. The greater the number of ideas,

the more chances there are of good ones.

Combination and improvement are sought, Combining

one idea with another often makes for a thought better than
either of the original ones,
b Use of the idea checklist which includes the following
guestions:
What would happen if we add something?
What would happen if we take something away?
What would happen if we multiply it?
What would happen if we divide it?
What would happen if we make it smaller?
What would happen 1f we make it bigger?
What WOuld happen if we make it of a different material?
What would happen if we take something away and put
something in its place? |
¢, The use of activities which allow the child to increase
his ability to produce a quantify of ideas,
d, Helping children to become more sensitive to problems,
e, Learning the creative problem soclving process,
f+ Learning to.oarefully,state or define a problem,
g, Allowing a problem to incubate before attempting to

golve 4t.



Specific Instructions

1, The brainstorming lessons include activities which
allow the students to work individually and in groups. There
are several lessons which require written answers, and in

‘thege lessons 1t is important to stress to the children that

spelling, punctuation, and writing abiliity are not as important
as the expression of their own ideas, When necegsary the
teachers may help the children with thelr writing and spelling.

2. In addition to the individual and group activities each
lesson concludes with either a period for imagination development
or a period of group brainstorming., For the group brainstorming
sessions each class should be divided into two groups. The
leader and recorder of one group should be the teacher, and the.

leader and recorder of the other group should be the instructional

aide, Each group leader should record in writing the ideas
presented by the children during the group brainstorming period.
Please keep these group brainstorming ideas in the notebook.
Also keep a careful log in this notebook of all lessons listing
your suggestions, lesson outcomeg and evaluations,.

3. The Brainstorming Rules Chart and the Idea Checklist
should be displayed during each lesson, even though they may
not be a part of that particular lesson,

4, " Several lessons mention toys and other objects., If
p0851ble these toys and obJects should be shown to the class
during that activity. )

5. Directions for playing the SCAMPFR Games for Imagination
Development are given on pages 15 to 16 of the SCAMPER book,
Pages 8 to 16 are helpful in understandlng the SCAMPER Games
and the nature of creativity.

6, Although the lessons are written in detail the teacher
may vary the instructlons and comments as seem necegsary for
his/her class,

7. It is suggested that the lessons be given at the same
time of day on four school days each week, The group brain-
storming sessions should not exceed 10 to 15 minutes, and the
total lesson should conclude in approximately 30 minutes.

The same children should remain in the brainstorming groups
for the entire geries of lessons, There is no special grouping
for the imagination development games,

Please telephone Mr, Sharpe at 2619 if you have any

-

gquestions concerning this program,



BRATNSTORMING
LESSON PLANS

FIRST WEEK--January 21-25

Lessons 1,2,3,%, pp.1~8

SECOND WEEK-=~January 28-February 1

Lessons 5,6,7,8p PP.9~17
THIRD WEEX--February 4-8

Lessons 9,10,11,12, pp.18-25
FOURTH WEEK--February 11-15

Lessons 13,14,15,16, pp.26-34
FIFTH WEEK--February. 18-21 . ... ... ..

Lessons 17,18,19,20, pp.35-42

SIXTH WERK~-February 25~Marchl

Lessons 21,22,23,24, pp.43-51

SEVENTH WEEK--March 4-8

Lessons 25,26,27,28, pp.52~60
EIGHTH WEREK--March 11-15

Lessons 29,30, pp, 61-64



Lesson 1
Objective
To help the childrén begih t0 understand how to use

their imaginations.

Materials

Dittoed worksheet number one,

Scamper (Games for Imaginatiéh De%elopmént, rage 19.

Procedure

1. SAY, "How many of you have had a problem which you have
' been unable to solve?"®
Spend a few minutes discussing these problems.
Discuss several types of problems,

SAY, "You are going to learn a new way to think. It is
a method that will help you discover solutions to
problems, and it will help you learn to solve

- problems in a new and better way. This new way to
solve problems has a special name. It is called
"brainstorming, " ' '

" SAY, "Many people have had new ideas which have helped
us, By learning how to brainstorm you will learn to
‘use your imaginations to find new ideas."
Give the children dittoed worksheet number one.

SAY, "Here is a chance to0 use your imaginations. Using
the lines on the paper complete the drawing in anyway

you like,"

2.  Ask the students what they think keeps them from
‘using their imaginations? Discuss the following
points:

A positive attitude, We need to think that we can
find new ways to find . solutions 1o cur problems,

Some people said the steamboat would not work. Others
thought only wooeden ships would float. Some peeople
sald man could never reach the moon.,

1



We forget to ask Whg. Some people always do what
others teil them to do and -never try.to. figure. out
things for themselves.

L@ék of effor‘te You probably know more about almost
anything than you think you know. Many people do
not try to use their imaginations.

3. SBAY, "Wwe are going to.play a game and you will get a
¢hance 10 use your imaginations."

Present the "Cardboard Box;" Séamper Games for
Imagination Develoovment, page 19.

Comments

Did the lesson go as planned? If not, why not?

E Wefe”the'Objectives achieved?

Comment on the behavior of the children.



Lesson 2

Objectives

To discuss the four rules of brainstorming.

To practice group brainstorming.

Materials

Brainstorming rules chért

Procedure

1.

SAY, "How many of you can recognize and name ten

SAY,

varieties of birds?"

Allow the children to werk as a group. Write their
answers on the chalkboard,

Most of the children will probably say they cannot
name ten varieties of birds. Possible answers are:
cenary, parakeet, chicken, turkey, owl, pigeon,
sparrow, robin, duck, pheasant, crow, eagle.

"Did you try to use your imagination in thinking :
of these birds? These are all birds but you did not
think of them. Was it because you did not use your
imaginations?* -

Show the rules chart for brainstorming and rudd each
rule. Discuss the meaning of each,

Judgment is ruled out. Criticism of ideas is
10 be withheld.,

"Free-wheeling" is welcomed, Thé wilder the
ldea, the better; 1t 1s easler to tame down
than to think up.

Quantity is wanted. The greater the number of
ldeas, the betier,.

Combination and improvement are sought,.
Combining one idea with another ¢iten makes for
a thought better than either of the original ones.




"

3. SAY, r"Now we are going to_try*brainStorming to find gome
answers to a problem, Here are some rules we need to
follow so we will not all be talking at once."
Raise your hand,
Wait your turn.

Your teacher will point to the person who is
next. '

Divide the class into two groups. One group is to

be led by the teacher and one by the instructional
alde, - The teacher alde should act as the recorder

of the ideas for their group.

Ask the children if they have ever wondered what .
happens to old television sets, Briefly discuss their
ideas of what might happen to old T,V, sets,

SAY, "Think of as many ideas as you for unusual uses of
old television sets," _

_Comments

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of the children,
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Lesson 3

Objectives
To practice the principle of deferred judgment.

To practice imagination development.

Materials
Brainstorming rules chart
Paper and pencil for each student

ééampeg Gamés for Imagination Devélopxpentv page 21,

Procedure

1, Ask the students to tell what they recall about

1mag1naLlon and bralnqtormlng, Review what keeps us
from using our Lmaglnduion, and the brainstorming
rules, '

2, Indlvidual brdlnstormlng as well as group brain-
gtorming is important in developing creative thinking
abilities:. During this lesson individual ideation
will be introduced. When children are asked to make
lists of ideas they should always be instructed not
to be concerned about spell1ng, but te write their
ideas as best they can.

SAY, "I am going to ask you for ideas and I want you to
think of all the good ideas you can. Write your
ideas on the paper. Do not put down any ideas
unless you believe they are good ones.®

SAY, "List all of the good uses you can think of for an
ordinary brick," Stre%s good uses,

After the students have had time to list their ideas
ask the following questions. Discuss their answers,

Did you have an idea you did not reveal? If
yes, why?

Did you worry about what the others would
think about your ideas? If so, why?



Were you afraid your ideas would seem silly?
If so, why?

3. SAY, "Now I am going to ask you for your ideas again.
Do not be afraid of what others will think about
your ideas, No one will criticize them. I want you
to think in a certain way, When I give you the
problem, list all of the ideas you can think of
without Judging whether or not they are good or bad

ideasy  Forget—about how good—they ares We will onty  —
count the number of ideas. You can add to an idea
or change it anyway you want to. NO one else will
see your paper.®

SAY, “List all of the uses you can think of for a mans
belt other than wearing it."

Ask the students to compare their lists. Which was
longer, the one asking for good ideas or the one
asking only for ideas? _

Which had the more interesting ideas?

Count the ideas,

Show the brainstorming rules chart. Point out to the
students that on the second problem they were
deferring judgment.

b, Play the “New Zoo" game, Scamper Games for Imdglnatzon
Development, page 21.

Comments

Did the lesson go as plénnad? If not, why not?
Were the objectives achieved?

Comment on the behavior of the children.



Lesson 4

Objectives

To introduce the idea checklist.

To practice group brainstorming.

Material

S
Idea checklist,

Unit 6, Invitations to Thinking and Doing.

One carpenter®s hammer,

Froecedure

1.

Present to the children the Unit 6 worksheet from
Invitations 1o Thinking and DGLPF» Answer these
questions as a group dctlv1tv Tzs1 the answers on

~the ehalkboard,

2,
3.

SAY,
Comments

Display the idea checklist chart., Tell the children
that these are questions which will help them think
about a problem. Read the questions to the students,
but comment is not necessary since there will be
activities involving the checklist later. Tell the
students to think about these guestions during the
group brainstorming session which will follow.

Group brainstorming. Briefly review the brainstorming

rules and remind the children of the checklist of
questions. Read these ggain if it seems necessary.
Divide the class into the two brainstorming groups.
Show the children an ordinary carpenter®s hammer.

“Phink of as many ways as you can ¢ use a hammer
other than for pounding and pulling out nails.®

Did the lesson go as planned? If not, why not?



Were the objectives achieved?

Comment on behavior of children,



Lesson 5

Objectives
To review the brainstorming rules,
To begin to learn to use the idea checklist,

To practice imagination development,

Materials
Idea checklist

' Toy rubber ball

scanper Games for Imagination Development, page 27,

Procedure
1, Review with the students the four rules of brain-
storming,

Discuss the brainstorming problem of Lesson four.
Did the children apply the brainstorming rules? If
there wags a tendency to criticize the ideas of other

- children, or to make fun of thelr ideas, discuss the
rule of deferred judgment again,

2, Display the idea checklist chart, Tell the students

that they will work on a problem using these questions,

| Explain that these guestions are helpful in solving
problems, and in helping them to use their imagination,

3. SAY, "Today lets look around our classroom and see
how many ways it could be improved, Look at things’
- like the furniture, the windows, the way it was
designed etc. Don't worry about how much it would
cost, just so it would make our classroom a better place
to spend the day."

List the suggestions on the board without comment on
"Goodness" or "badness" of the suggestions, Give.
praise for fluency of ideas,
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If the children have difficulty making suggestions,
proceed to ask the following guestions:

What would happen if we made it larger?

What would happen if we made it smaller?

What could we add?

What would happen if we took something away?

What would happen if we took something away and
put something in its place?

What would happen

What would happen
different kind of

“What would happen
What would happen
What would happen
What would happen

what would happen‘

What would happen

if we multlplled it?

if we

made 1t

material?

if we
if we
if we

if we

if we.

if we

gave 1t

cave it

changed
changed

made it

out of a

light?
sound?
the color?
the shape?

stronger?

put it to other uses?

Discuss the llist developed from this problem. Count

the ideas,

Ly, : Play the "Doughnuts" game, Scamper Games for
Imagination Development, page 27.

Comments

Did the lesson go as planned?

If not, why not?



Were the objectives achleved?

11

Comment on behavior of children,
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Lesson 6

Objectives
To review the principles of brainstorming,

To practice individual and group brainstorming.

Materials

Unit 18, Invitations +to Thinking and Noing.

Brainstorming rules chart.

Pencil and paper for each child.

Procedure

1. The children will work individually on the next two
problems. Each c¢hild should have a peneil and paper.

Stress that they. should not judge their ideas The
teacher and instructional alde may help the studenta
write thelr ideas,

SAY. “*What would happen if everyone in the world were
suddenly to become deaf?"

SAY, "List av many uses as you can for old magaz&ne
covers,

Discuss their responses with the children,

2. Present to the students the Unit 18 worksheet from
Invitations to Thinking and Dsin%. These questions
may be answered as a group a4ctivity or answered
individually. The teacher and instructional aide
may help the students write their ideas,

3. - Group brainstorming. Prior 4o the presentation of
the problem review the brainstorming rules chart.

Divide the class into the two brainstorming groups.

Ask the children to visualize a bicycle and a house,
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SAY, "Think of as many ways as you can to use a bicycle

in a house,"

Comments

Did the lesson go as planned? If not, why not?

Were the objectives achieved®

Comment on the behavior of the children,
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Lesson 7

Cbjectives

To learn to list and to improve the attributes of a
particular object. '

To practice imagination development.

Materials
Idea checklist

Scamper Games for Imagination Development, page 21.

Procedure

1. Attribute listing., Attribute listing is an activity
which helps the child focus on a particular guestion.
In this mctivity, the children are asked to list the
attributes of a particular object, and then to think
of ways to improve each attribute.

Diseuss with the students the meaning of an attribute.

Place a chair in front of the class. Ask the students
t0 name all of the attributes of the chair. List
these attributes on the chalkboard.

Ask the children to think of ways each atiribute
could be improved. List the improvements on the
chalkboard next to the attributes.

Suggest that the children might have used the idea
checklist to help them think of improvements.

2. SAY, "Here is another problem., List all of the

attributes of a wristwatech."

"Follow the same procedure as in the previous activity,
except this time list the improvements using the idea
checklist,

Were there differences in the TLists? Was the second
list longer? Discuss these differences with the
eeeChildren. '



3.

Comments

Count the number of ideas in each list,

Play the "New Zoo" game, Scamﬁer (fames for
Imagination Development, Page 21.

Did the lesson go as planned? If not, why not?

15

Were the objecti#es achieved?

Comment on the behavior of_the children,
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Lesson 8

Objectives
To begin to learn to ask problem solving questions,

To practice group brainstorming.

Materials

Unit ?g‘Inéitations to Thinking and Doing.

- One uged frishee.

Procedure

1. Creativeﬁpfoblem solving procéssa The creative

problem solving process involves three kinds of
guestions.

Thege are; fact finding, idea finding, and scluti
finding questions. This lesson will emphasine fac
finding questions, '

SAY: “Cne way of seolving problems is-getting facts about
~ ‘the problem. I am geoing to read a problem and I want
you to listen for the facts given in the problem.”

Read the following paragraph:

Jamie was acting very badly on the school bdus.
He hit another boy with his fists, yelled at the
bus driver, and would not sit in his seat.
Because of his behavior the bus driver almost
had an acecident. The bug driver told the school
prinecipal and the principal punished Jamie by
keeping him in the office at recess., The
principal c¢alled his parents but this did neot
help«

Ask the children to tell the facts in this story.
List these on the chalkboard.

Ask the children what other facts they would like to
know -about this problem., Where might they get this
information? -
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SAY, “How can peace be kept on the school bus?"

Write the ldeas on the chalkboard stressing deferred
Judgment. After the children have given their ideas,
ask them which they think are the best.

2, Give the students the Unit 7 worksheet from
Invitations to Thinking and Doing. Answer these
questions as & group activitye

3. Divide the class into the two brainstorming groups.

Group brainéfcrming, Show the children a used
Irishbee,

SAY, "Think of as many ideas as you can for unusual uses
of used frlsbees," _

Comments

Did the lesson go as planned? If‘not, why not?.

Were the objectives achieved?

Comment on the behavior of the children,
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Lesgon 9

Chjectives

To review the blocks to creative imagination.
70 review the pringiples of brainstorming.

To practice imagination development.

Materials

1.

i

Scamper Games for Iméginéfioﬁ De#élopment. page 3le

paper and pencil for each group of twe ehildren,

Brainstorming rules chart. .

Precedure

Review the blecks

Tof Nr L3

Lesson one. The a

imagination. See
d ware:

O om
o
<
)
L
& ®

Lack of positive attitude.
- Porgetting to ask why.
Lack of effort,

Divide the students into groups of two, allow each
pair of students to record their ideas. Be certaln
the children know what a hula hoop is. '

SAY, "Try to use your imagination in solving this
problem. Think of as many ideas as you can for
unusual uses of a broken hula hoop.*

Discuss the lists. Ask the ehildren which they
thought were the most imaginative ideas. Ask why
they were the beést ldeas.
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2, Discuss the two principles of brainstorming:
deferred judgment and quantity of ideas.,

Ask the children what deferred judgment means.

Stress producing a guantity of ideas without
judgment. This is particularly important because
the children may be reluctant to express their ideas
due to past fallures.

S — 3, _ Play the “Stuffed Animals" ganme, Séémper Gaméé faf
& Imagination Development, page 31.

.Comments

Did the lesson go as planned? If not, why not?

i b il Yt

" Were the objectives achieved?

Comment on the behaviecr of the children.
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Lesson 10

Objectives
To yreview and practice the group brainstorming rules.

To practice group brainstorming.

Materials

Paper and crayons for each pair of children
Invitations to Thinking and Doing, Unit 25

Procedure

i, Squiggle Stories. Group the children into pairs.
Fach pair should have a piece of drawing paper and
-geveral crayons of various colors,

Instruct one child in each group to draw three random
lines anywhere on the paper. The paper is then
exchanged and the onée who receives the “squiggle™
tdraws three lines incorporating the lines into the
picture, This is continued until a complete picture
is drawn, ' '

Explain that they are to produce either a pilcture or
a design.,

Ask each palr of children to tell about their drawing,

2. Present to the students the Unit 25, page 97, worksheet
from Invitations to Thinking and Doing, These questions
may be answered as a group activity or answered
individually. The teacher and instructional aide
may help the students write their ideas,

3. Group brainstorming. Review the group brainstorming
rules, If children have been having difficulty in a
particular area, spend a few minutes extra reviewing
that rule,

Divide the children into the two brainstorming groups,
Ask the children if they have seen junk automobiles,

SAY, "Think of aa many ideas as you can for unusual uses
of Jjunk automobiles,"



Comments

Did the lesson go as planned? if not, why not?

Were the objectives achieved?

. Comment on the behavior of the children,

21
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T:esson 11

Objectives

To Jearn to use oPGlelC questlons to develop
problem sensitivity.

To practice attribute listing.

To practicve imagination development. T

Materials
Paper and pencil for each student.

. A book.

,$éamper Gahes fbr ;mégiﬁatioh Development, page 27.

Procedure

1. Sengitivity to problems, In order for children to be
' able 1o solve a problem they must be aware that the
- problem exists, Often pupils ftake for granted what
they see and the way things are in their daily
© . living. Questions such as, what would happen if. + .,
and, what would it be like if . . . help in developing
sen81t1v4ty to problems (W1ls0n, 19581},

The answer to the following problem is to be written
by each student. They may be helped as necessary by
the teacher or 1nstructional aide.,

SAY, "Think of as many ideas as you can to answer the
question, ‘What would happen if everyone always told
the truth about everything?'"

Ask each child to pick his best answer., Discuss the
responses.

2, Attribute listing. Show the clmss a books Explain
that they will be listing the attributes of the book.
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Review the meaning of an attribute.

On the chalkboard list the attributes of a book
mentioned by the students,.

Ask the students how these attributes might be
improved to make the book better. List the
improvements given on the chalkboard.

Apply the ldea’ checklist to improve the attributes.

3. Play the "Doughhuts" game, Scamper Games for
Imagination Development, page 27.

Comments

- Did the lesson go as planned? If not, why not?

Were the objectives'achieved?

- Comment on the behavior of the children.



- Lesson 12

Cbjectives

To develop the pr1n01ple$ of magnlflCdtLOH and
ninification.

To practice group brainstorming.

Materials

Unit 20, Invitations ié Thinking and boingo'

Procedure

1 ~ Draw on The chalkboard a set of squares in the
following order:

~a 4 x 4 square
& 6 x 6 square
a 2 X 2 square

Discuss with the students how this can be done with
other flgures. Be certain the children understand
that it is still a square even though it has been

- made larger or smaller.

Ask the children to think of as many illusirations
of the same principle as they can where the shape
remains the same but the size changes.

Ask the children to write their ideas. Discuss the
responses. _

2. Give the students the Unit 20 worksheet from
Invitations to Thinkineg and Doing. This activity may
be completed as. a group activity. S

erte the students answers on the chalkboard.
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3. Group brainstorming., Divide the children into the
two trainstorming groups.

SAY; "Suppose you had the power to do anything‘yoﬁ wanted
to do. Think of as many ideas as you can which would
make your school a more interesting place.”

Comments

Did thelessonm go ag planned? I not, why not?

Were the objectives achleved?

Cémment on_the hehavior of the children.
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Lesson 13

Objectives

To pr&ctjce produding a quantity of ideas,

To dpvelOp princlples 1nvolved in effecting change
by adding something.,

To pracitice imagination development.

Materials

Pencil and paper for each group of itwo children,

Dittoed worksheet with six inch square drawn on ift.

Scamper Games for Imaglnatlon Develqgment, page 35.

Procedurs

1.

SAY,

SAY,

The first exercise will be earried out in teams of

two. Stress that in this activity you wani to see

how many ideas can be produced In a certain time
limit, No judgment is to be made of the ideas, only
the number of ideas will be counted.

The children will need a pencil and paper. Appoint
one child in each team to be the recorder,

"Write on your paper the names of as many things as
you can think of that are sguare in shape." (five
minutes)

Ask the children if they were able to think of ideas
without judging them. Ask if they tried to think of
ideas as quickly as they could.

"Suppose that you couldn®t go outside to play, what
could you do to entertain yourself in the house? As
fast as you think of ideas, write them down on your
paper." (five minutes)

Discuss the ideas, and have each team count their
ideas.
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2. Display the idea checklist chart and review the
questlons on it,

a.' Draw a large sgquare on the chalkboard. Ask a
child to come up and add something to the square.

b. Erase and ask a second child to add something
else,

¢. Ask another child to come to the chalkboard and

attach something outside the—sguares

d. Erase what has been previocusly drawn on the
square and draw a c¢ircle on each corner,

e, Explain that in each case something was added
to the square.

f. Give each student a dittoed sheet with a six
inch square drawn on it.

SAY, “Add as many things as you want. Try to add things
- no.one else will think of." (five minutes)

3. : ley the "Sticks" game, Scamper Games for Imagination
Development, page 35.

Comments

;uDid_}he lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behafior of the childrern.,
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Lesson 14

Cbjectives

To analyze a problem usxng the creatlve prob]em
solving process.

To practice group brainstorming.

Lol S e L e

Materials

Unit 2%, Invitations to Thinking and Doing.

Procedure

1,

Creative problem solving process. AS presented in
lesson 8, there are three kinds of questions which
are asked in creative problem solving. These are:
fact finding gquestions to help define the problem, . -
idea finding questions llsting all pesgible ideas
which could lead to a solution, and solution finding

-questions to help decide on and implement the best

SAY,

SAY,

SAY,

solutions. ThlS lesson will emphas;ze all three

types of questlonso

"We are go;ng to try to solve a problem." Read the
following paragraph:

Julie went to a Glants baseball game with her
friend Sara and her family. Before they went

into the ballpark Sara®s father told them they -
must tell him where.they were going if they left
their seats, Both girls said that they understood.
In the middle of the seventh inning Julie quickly
left her seat and ran up the aisle. She did not
come back until the end of the eighth inning.
Sara's father was very angry. Julie would not

say where she went. What do you suppose happened?

"What other facts would you like to know about this
problem?"

IList these facts on the chalkboard,

"Wwhat ideas can you think of that would help to
solve this problem?”

List these ideas on the chalkboard,
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"What is the best solution for this problem?"

Write the solution on the chalkboard. Discuss why

it is the best solution. -

Present the Unit 24, page 93, worksheet from
Invitations to Thinking and Doing, The teacher
should read the probiems on this worksheet to the
class, Answers should be given orally,

3.

Group brainstorming, Divide the class into the two

. brainstormlng groups.

SAY,

Comments

*Just suppose you couldn®t sing. Think of as many
ideas as you can that would tell what might happen if
it were against the law to sing."

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of the children,
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Lesson 15

Objectives
Te introduce the forced rélationships technique,
To produce new ideas through attribute listing,

To practice imagination development,

Materials
Book
Néwépaper
Ruler

Scamper (ames for Imagination Development. page 39.

. Procedure

e o Foréed'réléfioﬁshipsa The technigue of forced .

relationships has been developed to help produce
original ideas, The technigque relies upon a “forced

L relatlonshlp“ between two unrelated objects or ideas.
This technique also helps the student to think

1maglnat1vely and to break away from old patterns of
thinking.

Explain to the children that they are going to use
their imaginations in thinking about two problems.

Stress deferred judgment.

SAY, "How are a book and a newspaper alike?" Write their
-answers 10 the problem on the chalkboard.

After a number of responses have been given, present
the second part of the problem, ,

SAY, "How could a book be improved by maklng it more
like a newspaper?"
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Write these ideas on the chalkboard also. Discuss
the relationship of a book to a newspaper. Ask the
c¢hildren to select the best ideas, and circle these
ideas,

SAY; "In what ways are a desk and a chair alike?"
Proceed as in the previous prodblen.

SA.Y.} "How_could a_desk and a chair be—improved by ——— ——-

combining them?*
Proceed as in the previous problem.
2, Attribute listing., Review attribute listing with the

children. Determine if the children understand the
meaning of an attribute. :

in this activity an object will be shown the
children, and they will be asked to list the
attributes of the object. The students will then be
asked to think of ways each attribute can be impoved.

© Show the children a ruler.

SAY, "List all of the attributes of a ruler.”
List these ideas on the chalkboard.

SAY, "In what ways can the ruler be improved?®

| ~List these ideas on the chalkboard, Ask the children

to choose the best two suggestions for improving the
Tuler,

3. Play the "Alphabet Cake" game, Scamper Games for
Imagination Development, page 39, :

Comments

Did the lesson go as planned? If not, why not?



Were the objectives achieved?

| Comment on the behavior of the children,

%2



Lesson 16

Objectives

To produce new ideas through attribute listing.

! To practice group brainstorming.

Unit %, Invitations to Thinking and Doing.

A small sponge.

\
Procedure

1. ~ Attribute listing. Review attribute listing with the
children. This is a continuation of the activity in
Lesson 15.

In this lesson, an object will be shown the children
| - and they will be asked to list the attributes of the
i : object, They then will be asked to think of ways

- - each attrivute can be improved,

Show the children a small sponge.
SAY} “List all of the attributes of a sponge."

List these ideas on the chalkboard

~ SAY, "wWhat ways can this sponge be improved?®
List these ideas on the chalkboard, Agk the
children to choose the best two suggestions for
improving the sponge. 7

2. - Present the Unit 4, page 13, worksheet from

Invitations to Thinking and Doing. Read the

instructions 1o the students, and allow them to
answer orally. '

3. . Divide the class into the two brainstorming groups.

Group brainstorming, Review the rules of braine-
. gtorming, Stress the rules which have been difficult
for the children to use or understand,
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Give particular emphasis to Rule 4, "Building on
the ideas of others to make better ideas."

SAY, "“Suppose that water animals could live on land and
land animals in water. Think of what might happen
if water animals could live on land and land animals
could live in the water.®

 Comments

TR IATITRR] AT

4 ekt B ik e L 10

Did the lesson. go as plamned? If not, why not?

Were ‘the objectiveé achieved?

o

Comment on the behavior of the children,
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Lesson 17

Objectives

To practice producing ideas using the principles of
subtracticon,

To practice imagination development.

_ Materials

Pencil and paper for each child.

Scamper Games for Imaginaﬁion'Development, page 3.

Procedure.

1. SAY; "Today we are golng to see how things may be

SAY,

SAY,

changed by taking something away.”

Draw a 12 inch sguare on the board., TFrom the center

of the square, draw lines to each hottom corner and

erase the bottom line.,

“See, I have taken scomething away, and the first

shape now looks different because I have done this.

You can change the loocks of anything by taking

something away, but let®s think of ideas where taking

something away from a c¢ar might even make 1t better,
For instance, this was before your time, but there
are a few of these cars still around that have
running beards on the sides by the doors for you to
step on before getting into the car. You could even
stand on them if you wanted to, Well, the new
designs do not have running boards on the sides~.
they have been taken awaye“

"Can you think of other ideas where taking somethlng
away from a car might make it beéttery® =

If it is difficult for the children to thlnk of ideas
ask the following questions:

How about the size? (Smaller--compact cars)
How about the height from the ground? - (lower)
How about the width? (narrower)

What are some things that could be left off?
‘How about speed? (slower, save gas)
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Ask the children if they can think of other things
that might be made better by taking something away
from them (i.e., furniture, household appliances,
clothing, etc.)},

The iollowxng act1v1ty is designed to help the
children produce a quantity of ideas in a short
period of time, The children are to work individually.

"I am going to give you some speclal instructions,.

Listencarefully for you—will—have onky a short—time

BAY

3o

to complete each exercise.”

Each child uhQUld have a pencil and paper to record
his ideas.

“Write on your paper all of the uses you can think
of fors: .

A drinking glass (five minutes)
An old tire (five minutes)

Play the "Stuffed Animals" game, Scamper Games for:
;md@&ﬂdblﬂn Development, page 31.

Comments

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of +the children.
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Lésson 18

Objectives

To practice producing a quantity of ideas,

To practice group brainstorming.

Materials

Unit 17, Tnvitations 53 Thinkiﬁg and Doing.

Pencil and paper for each child.

Frocedure

1.

SAY,

The following activity is a continuation of
Activity 2, Lesson 17. It is designed to help the
children produce a quantiiy of idees in a short
period of time., The children ars to work
individually. :

SAY, "I am going to give you some special instructions.

Listen earefully for you will have only a short time
to complete each exercise."

Each child should have a penc1l and paper to record
his ideas.

*Write on your paper al] of the uses you can think
of for: ‘

A briek {five minutes) |
An old paif of eye glasses (fiﬁe minutes)
Discuss the answers.,
Present the Unit 17, page 65, worksheet from
Invitations to Thinking and Deing. Read the

instructions to the students, and allow them to
answer orally, write the titles on the chalkboard.
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30 Group brainstorming. Divide the children inte the
two brainstorming groups.

SAY, "Suppose that your elight-year old friend has started
‘ t0 smoke., Think of as many ideas as you can to help
your friend stop smoking.” ‘

4. An important part of creative thinking is to be able
to think about a problem and let the problem incubate
before—trying—to find—a—solutions—It has—been found

that by being able to think about a.problem before
. trying to solve it better ideas are often produced.

Explain to the children that in the following lessons
you will give them & problem to think about, and
that it will be in a later brainstorming sesesion,

- SAY, “"Here is a problem which I would like you to think
about. Suppose your sixe-year old sister has temper
tantrums (mske sure the children understand what is
meant by a tantrum). One day your mother left you
in charge of your sister until she returned. While
you were playing she did not get her way and she
started fo have a temper tantrum. What would you dof?
Think of as many ideas as you can.” :

Comments

Did the lesson go as plamed? If not, why not?

Were the objectives achieved?

Comment on the behavior of the children,
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Lesson 19

Objectives

1.

To begin to develop sensitivity to problems.

To practice imagination development.

Materials

Pencil and paper for each child,

Scamper Games for imaginatibh Development, page 41,

Procedure

Redeflnlng,problemsn Key questions to ask the children

when they are trying to define a problem aresz
" What do I really want to find out?

wWhat words could be changed ©® help 1o better
understand the problem?

Ask your class to help you list problems which have
been of concern to them during the past week. Put

the 1ist on the chalkboard., i3

Choose the two or three problems that the children
feel are the most important.

Using the two gquestions listed above, ask the
children to help you restate the problems,

If the children have shown considerable interest in
any one of these problems, practice brainstorming
golutions to the problems.

Problem sensitivity. The following exercises are
developed to help the children become aware of
problems and to help them to not take for granted
the way things are in their daily living.

Allow the children to work by themselves on the
following problems. Each student should have a pencil

“and paper.



3,

Comments

4o

Stress deferred judgment and quantity of ideas,

SAY, "Think of as many ideas as you can 10 answer the

question, "What would happen if pills were developed
which would substitute for foeod?'" (five minutes)

SAY, "Think of as many ideas as you can to answer the

question, ‘What would happen if the ocean dried up?°"
(five minutes)

Disﬁuss_ihefanswexsgai—ihese—pfebiems—wi%h—the
children. . '

Play the "Crazy" game, Scamper games for Imégination
Development, page 41.

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of the children.
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Lesgon 20

Objectives

To practice producing ideas through ihe forced
relationships technique.

To practice group brainstorming.

- Materials

Knife

Fork

Unit 16, Invitations 1o Thinking and Doing.

Procedures

1,

' Forced relationships, The'technique of forced

- SAY,

relationships was Introduced in lessgon 15, You may

- recall that the technique relies upon a foreed

relatlonshlp between two unrelated objects or ideas,
It is used to help children think more 1mag1nat1vely.

Stress bulldlng on the ideas of other chlldrenH and
deferring Judgment of ideas.

_8AY, "In what ways are a knife and a fork alike?"

List the answers on the chalkboard.

"How could a knife and a fork be 1mproved by
combining them?" _

Iist the answers on the chalkboard,

Ask the children to select the best idea or ideas
from the lists of combinations.

Discuss why they thought they were the best ideas.
Present the Unit 16, page 61, worksheet from

Invitations to Thinking and Doing. Write the items
on the chalkboard, 1.e., magnet, can opener, etc,

Read the instructions to the students and allow them
to answer orally.
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3; Divide the children into the two brainstorming groups.

Group brainstorming. Review the brainstorming rules.
The broup brainstorming problem is the one given in
Lesson 18,

SAY, "Suppose your six-year o0ld sister has temper
tantrums. One day your mother left you in charge of
your sister until she returned. While you were
playing she did not get her way and she started to

__have a temper tantrum.

. as many ideas as you can."

b, Theubation

SAY, "I am going to give you a problem which I would like
you to tThink about. It will be the next brainstorming
problem. Sometimes all of us have trouble getting
along with other boys and girls and sometimes we think-
that they do not like us, Think of as many ways as
you can which will help other toys and girls like you
better," : '

Comments

Did the lesson go as planned? If not, why not?

[

Were the objectives achieved?

comment on the behavior of the children,

What—would—you—do?— Think of



Lesson 21

Objectives

To
To
To
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reyiew the gteps in creative problem solving,

give further practice in attribute listing.

practice imagination development.

Materials

Pencil

Coffee cup

Scamper Games for Imqgihation Developmént, page 45,

Procedure

1.

SAY,

Creative problem solving procebu, This exercise w111

review the three types ol questlons necessary in
creative problem solv1ng. These are:

Fact flndlng questlons whleh help to define the
problem.

Idea finding questions to help find all pbssible
leads to a solution.,

Solution finding questions to help decide on the
best solution.

Tell the students that they will try to solve a
problem by asking certain kinds of questions,

"I am going to read you a short story and I want-
you to listen carefully because we will be frying
to solve a problem.”

Jack was having trouble at school and he thought
some of the boys did not like him. Coming into
the room from recess a boy started to argue with
him. Jack became angry and pushed him, and they
started to fight. A teacher came and tried to
gtop them but Jack was so angry that he would not
8top. The teacher tock both boys to the
principal’'s office, Because the other boy said
that Jack had started the fight, Jack had to

stay in the office,
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SAY, “What other facts would you like to know about
this provlem?"
List these facts on the chalkboard.

SAY, "What ideas can you think of that would help to
solve this problem?"

List these ideas on the chalkboard;

SAY, "What is the best solution for this problem?® —

Write the solution on the chalkboard. Discuss why
it is the best solution.

2, Attribute listing., This lesson will help the students
focus on a partlcular problem by listing the ,
attributes of an object and suggesting possible
improvements, Use the idea checklist to improve the
attributes. '

Hold up a pencil so that all of the children can see
it,

SAY, L

$=le

, st all of the attributes of this pencil.”

List these ideas on the chalkboard.
SAY, “What ways can this péncil be improved?®
1ist these ideas on the chalkboard., Ask the children
to choose the best two suggestions for improving the
pencil. o :

Hold up a coffee cup so that all of the children
can see it.

Proceed as in the previous problem,

3e Play the "Light Bulb" game, Scamper Games for
Imagination Development, page 45,




Comments

Did the lesson go aé'planned? 'If not, why not?

b5

Were the objectives achieved?

Comment on the behavior of the children.
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Tesson 22

Objectives
To practice producing ideas using the idea checklist.

To develop the principle of subsititution.

To—practice—group brainstormings —

Materials
Idea checklist.

Unit 9, Invitations to Thinking and Doing.

Procedure

1. Review the idea checklist chart. Point out that
objects can be changed by using the guestions on. the
chart, _

SAY, "Let's see what happens when we use the idea of
substitution., Substituting means using something
to take the place of something else. For example,
when I am sick and cannot be here they send a
substitute teacher.”

SAY} "I want you to think of as many things as you can
that ecan be substituted for something else. See if
you can make 1t better by substituting somethlng
for it."

List the ideas on the chalkboard, (Some suggested
ideas aret Nylon and dacron for silk; plastic for
china, glass, and leather; frozen vegetables for
garden fresh vegetables.)

2. Present. Unit 9 worksheet from Invitations to Thinking
and D01n9 Read the instructions to the students,
and allow them to answer oxally, Write the answers
on the chalkboard.
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3 Group brainstorming. Divide the class Into the two

bralnstorming groups,

SAY} "Remember, I gave you a problem to think about
vefore we tried to solve 1t? Here is the problem.

Think of as many ways as you can which will help
other boys and girls like you better."

by, ihcubétioh,

SAY, “Mere is another problem which-Iwant you to think

bout until the next time we have a brainstorming
lesson. Think of all the things you c¢an do when
you feel that adults are too strict with you.”

Comments

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of the children.
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Lesson 23

Cbjectives
To develop problem sensitivity.

To practice redefinition of problems,

To practice imagination-developments ————-

Materials
Paper and-pencil for each child.

ééamper Géméé for Imagihation_Developmeht, page 37.

Procedure

1. Problem sensitivity. This is a review of a previous
Lesson 1Y, which dealt with developing sensitivity
te problems., The following exercises will help the
children become aware of problems that might exist,

This is an exercise in individual idestion, Allow
the children to work by themselves, Answers should
be written without regard to spelling or writing
ability. Sitress the use of deferred judgment and
quantity of ideas.

Each child should have a pencil and a sheet of paper.,

SAY; "write as many ideas as you can think of to answer
the question, °What would happen if everyone had
only three fingers.'"

SAY, "Wwrite as many ideas as you can think of to answer
the guestion, °*What would happen if we had to live
underground because of air pollution?®®

2, Redefinition of problems. The following activities
‘ are developed to help students solve a preblem by
improvising with the materials at hand.

Present the problem to the class. TList the solutions
on the chalkboard, '
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SAY, "The top of a salt shaker 1s stuck and you are not
able to twist it off with your hand. You don‘t
want to damage it by banging on it with a knife,
Think of all the ways you can that you might use to
get the top off.* ' _

- Discuss the answers.,

3. Play the "Alphabet Cake" game, Scamper Gaﬁes for

Imagination Development, page 39.°

- .Comments

Did the lesson go as planned? If not, why not?

~Were the objectives achieved?

- Comment on the behavior of the children.



50
Lesson 24

Objectives

To practice producing original ideas through forced
relationships.

| N To practice group brainstarming.

e . Materials

wastebasket
Bottle

Paper and crayons for each pair of children.

Procedure
3 - 1. Forced reldtioﬁéhipé, This is a continuation of the
! - technique of forced relatienships introduced in-
] 3 - earlier Lessons 15, The technigue requires the

-8tudents to think of 51 relationship between two
unrelated objects or ideas. It is used to help
“e¢hildren to think more imaginatively.

. - - Stress bulldlng on the ideas of other children, and
: deferring judgment of ideas.

SAY. “In what ways are a wastebasket and a bottle alike?”
IList the answers on the chalkboard.

SAY“ "How could a wastebasket and a bottle be improved
by combining them?" :

1ist the ideas on the chalkboard,

e Ask the children to select the best idea or ideas
; from the list of combinations,

2, Squ1gglé stories., Group the children into pairs,
L Each pair should have a plece of drawing paper and
geveral crayons of variocus colors.
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Instruct one child in each group to draw three

random lines anywhere on the paper, The paper is
then exchanged and the one who receives the "sguiggle"
draws three lineg incorporating the lines into the
picture. This is continued until a complete picture
is drawn.

Explain to the children that they are. to produce
elther a picture or a design.

Ask each pair.of children to—tell -about their

drawing.

3. Group brainstorming. Divide the class into the two
brainstorming groups.

SAY, "Remember, I gave you & problem to think about
before we tried to solve it? Here is the problem.
Think of all the things you can do when you feel
that adults are too sirict with you."

4, ° TIncubation.

SAY, “"Here is another problem to think about until next
' time. Think of all the things you can do when you
feel afraid to go to school,”

Comments

Did the lesson go as planned? If not, why not?
Were the objectives achleved?

Comment on the behavior of the children,



Lesson 25

Objectives

To practice restating a problem in broader terms.
To practice attribute listing.

T¢ practice imagination development.

Materials

1.

SAY,

A transistor radio.

Scamper Games for Imaglnatlon Development, page 49,

"Procedure

Redefining problems. Problems sometimes are not
gstated in broad enough terms, and it may be necessary
to restate a problem in broader terme before a
solution teo the probvlem is found.

As stated in Lesson 19, key questions to ask the
children when they are trying to define a problem
are:

wWwhat do I want to find out?

What words could be changed to help to better
understand the problem¢

This exercise is designed to help the children decide
on & problem and restate it in broader terms.

“We are going to make a list of problems, ILet's
make a list of as many problems as we can that face
special class children at school,”

Put the list on the chalkboard.

Choose the problem that the children feel is most
pressing. _
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Have the children restate the problem using the key
- questions listed above,

Discuss the problem and see if the children can
come to a solution.

2., Attribute listing. This will not be a new exercise
for the students. Encourage them to express their
ideas as quickly as possible.

 SAY, "Think of all the attributes of a transistor radio."
List the attributes on the chalkboard.
SAY, "In what ways can a transistor radio be improved?"

Encourage the children to use the idea checkll t to
think of :merovementsn .

List these ideas on the chalkboard. Ask the children
0 choose the best suggestlons for improving a
tran51stor radlo.

3. Plsy the "What in the World Did You Pind" game,
Scamper Game° for Imagination Dovplopments page 49,

Comments

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of the children.
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‘Lesson 26

Objectives

To practice solving a problem using the creative
problem solving process,

To practice group brainstorming.

a— % Materials

Unit 12, Ihvitations to Thinking and Doing.

Procedure -

1. Creative problem solving process, This exercise will
review the creatlive problem solving process using
the three types of questions helpful in c¢reative
problen solving. These are:

i Fact flndlng questions whlch help to define the
| problem. _

Idea flndlng queshtons to help find all p0351ble
leads to a solution.

- “5 | Selution finding questlons to help decide on the
i best solution,

Tell the students that they will try to s'olve a
problem by asking certain kinds of questions.

"SAY, "I am going to read you a short story and I want
! , you to listen carefully because we will be trylng
|- to sclve a problem,”

SAY, "Emile was visiting her aunt after school one day
when she discovered her 10-year o©ld nephew smoking
in the garage. She talked to him but he would not
stop smoking. Emile decided that she should tell
her aunt. However, her aunt did not believe her
and she yelled at Emile for lying., Emile felt

badly, She wondered why her aunt didn't believe
her,"




—SAY, "Whatis the-best solution for—this problem?*
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SAY, "What factg would you like to know about thie
problemt"

List these facts on the chalkboard.

SAY, "What ideas can you think of that would help to
' solve this problem?"

List these ideas on the chalkboard.

Write the solution on the chalkboard, Discuss why
it is the best solution. '

Present the Unit 12, page 45, worksheet from
Invitations to Tthklng and Doing. Read the
Instructions to the students, and allow them to
answey orally. Discuss their answers with them,

Grougﬁbrainstorming.. Divide the class into the two
bralnstorming groups,

SAY, "Remember the problem I gave you to think about?
Here is the problem, Think of all the things you
can do when you feel afraid to go to¢ school.®

incubation."

SAY, "Here is another problem to think about until our
next brainstorming lesson., What can you do when you
feel that someone at home does not like you?"

Comments

Did the lesson go as planned? If not, why not?



Were the objectives achieved? _
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Comment on the behavior of the children.
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IL.esson 27

Cbjectives

S !

To produce a quantity of original ideas useful in
solving a problem.

To review and practice using the idea checklist to
improve a product.

To practice imagination development.

Materigls

Ides checklist;

Scamper Games for Imagination DeveloPment, page 55.

Procedure

1.

SAY,

SAY,

SAY,

The purpose of the following exercise is to preduce
a large quantity of ideas in a short period of time,

Encourage deferrment of Jjudgment and a quantity of
ideas. _

The exercises are to be oral, and the ideas should

be written on the chalkboard. The time limit for

each exercise is five minutes. Discuss the best idess
for each exercise, ‘

"In how many ways can water be made to work for
you?" {(five minutes) .

"Give all of the uses you can think of for a brick."
{(five minutes)

*If you were in an extremely cold place what
things might you want that would make you
comfortable?" (five minutes)

"Play the "Repmacs" game, Scamper Games for

Imagination Development, page 55,




Comments

Did the lesson go as planned? If not, why not?
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Were the objectives achieved?

Comment on the behaviocr of the children.
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lesson 28

Objectives

Materials

To review the use of the idea checklist,

To practice group brainsforming.

Unit 10, Invitations to Thinking and Doing.

The idea checklist.

Mechanical can opener,

Frocedure

1.

Z2,

3

SAY,

Fresent the Unit 10, page 37, worksheet from
Inv;taflons t0 Thinking and Deoing. Read the
instructions to the students, ond allow them to
answer orally. Discuss their answers with them.

Idea checklist. Review the entire list of questions

with the situdents.

Discuss how the checklist may be used in solv;ng
problenms.

Show the ehildren a mechaniczl can opener,

"What ways can you think of that this can opener
can be combined with something else so that it would
be more useful. or sell better?*

Examples: combine it with parts that might have
other uses; display it with related 1temsg a gift:
w1th a purchase,

Group brains‘cormmgn Divide the class intc the two
brainstorming groups. ' :

SAY, "Remember the problem I gave you t¢ think about?

Here is the problem. Think of all the things you
can do when you feel that someone at home deoes not
like you.".
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B, Incubation.

SAY, "Here is another problem to think about until our
next brainstorming lesson. Think of all the ways
you can help someone to stop when they feel like
fighting and arguing.® .

Comments

Did*thegiesson—g0*&5*piannéd?4‘Tf*not7*why*not?

Were the objectives achleved?

Comment on the behavior of the children,
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Leéson 29

Objectives

Materigls

To practice redefinition of problems.

To practice group brainstorming.

Unit 11, Invitations to Thinking and Doing,

Procedurs

1.

g Redeflnltlon of prbblems. It is sometimes necessary

to solve a problem by improvising with the materials
gt hand.

. The fellowing problem is to be solved by the whole

SAY,

class,

List the solutions given by the students on the
chalkboard.

“Think of as many solutions as you can for the
following problem.®

You are going on a hiking trip in the Slerras
and you find a nice spot on the river to stop
for lunch. There are many large rocks on the
river banki there are small trees and a sandy
beach for swimming. You are hungry and decide
to eat but find that you have forgoitten the
frying pan to cook the steak and potatoes.
You have nothing else to cocok with except
forks, knives, and paper plates. You do

have matches and enough wood to make a fire.
How will you cook the steak and potatces?

Discuss the possible solutions to the problem, and
list these on the chalkboard,

Ask the students to decide on the best solution.
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2. - Present to the children the Unit 11, page 41,
-worksheet from Invitations to Thinkineg and Doing.
Read -the insiructlons to ithe students, and aliow
them to answer orally. Write thelr answers on the
- chalkboard. '

3. Group brainstorming., Divide the class into the two
brainstorming groups.

—SAY:—“*Remember—the—problem I gave you to think—about?— —
" Here is the problem. Think of all the ways you can
help someone when they feel like fighting and
arguing."

Comments

Did the lesson go as planned? If not, why not?

Were the objectives achieved?

Comment on the behavior of the c¢hildren.
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- Lesson 30

Objectives .

Material

To review the reasons for using our imaginations.

To practice imagination development.

L=

Idea checklist.

Scamper Gaﬁes for Imagination Development, page 45,

Procedure

1.

Review brainstorming, Ask the children why it is
important to learn to use their imaginations.

Discuss the reasons some people don 1 use their
imag;natlons (see Lesson 1).

Display the idea checkllst.

- 8AY, "One of the ways to change something is to make it

larger, Can you think of other ways to change
something?"

List them on the chalkboard, Refer to the idea
cheeklist.

SAY9 "Why is it important for people t0 have ideas that

are different from the usual kind of ideas?"
List and discuss the reasons.

Play the “Light Bulb" game, Scamper Games for
Imagination Development, page 45,

o - —"



Comments

Did the lesson go as planned? If not, why not?

6l

Were the objectives achieved?

Comment on the behavior of the children.
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' Appendix B



" PRODUCTIVE ‘THINKING PROGRAM

Because of the severe nature of the reading and writing problems
of educationally handicapped children it will be necessary to assist

the children with the reading of the Productive Thinking Program Basic

Lessons——It-is suggested—that the children work together on the Basic
Lessons on a page by page basis with the teacher setting the pace. The
students should write down their ideas in their reply booklets when
applicahle. |

- As suggested in the Teacher's Guide (p. 4) each student needs
to keep a Reply Notebook for writing his reséonses to the questions
posed in the Basic Lessons. This can be an ordinary spiral notebook,
or any.kind of a folder or binder in which the student can keep his
replies. The Basic Lesson booklets are non-consumable and should not
be marked in.

5 Each student is allowed to write his own ideas in his Reply
Notebook. The children should be instructed to express their ideas as
best they can. It is important to stress to the children that spelling,
punctuatidn, and writing ability are not as important as the expression
of their own jdeas. When necessary the teacher may help the children
with their writing and spelling.

Each Basic Lesson has been. divided into two sessions, and two
Basic lLessons are to be covered each week for eight weeks. The Problem
Sets included in the lesson booklets are not to be included in this
study, and théy should not be incltuded in the instruction. The dis-

cussion questions in the Teacher's Guide are suggested so that the



teacher may incorporate them into the classroom discussions. Student
Reply Notebooks should be reviewed periodically by the teacher.

The lessons should be given at the same time of day on four
school days each week. Please telephone Mr. Sharpe at‘2619 if you

have any questions concerning this program.




PRODUCTIVE THINKING PROGRANM

LESSON PLANS

PIRST WEEK-~-January 21-25

BASIC LESSON 1: THE CANNONS OF ELMNTCWN

Seggion i, pp. 7=203 Teacherts Gﬁtde—¥quest10n I 1&;.
Session 2, pp. 21i- 39 Teacher's Guide, questlonu 2, 3, '
4, pp. 18-15.

BASTC LESSON 2; THE RIVERBOAT ROBBERY

Ee53101 3, pp. 3-22; Teacher 5 Gulde, questions 2,

p. 18, ‘
Session 4, pp. 24—4?; Teacher's Guide, questlons 1,3,
p. 18. . ‘

SECOND hEEKnnJanuary 28- February 1

BASIC LMSSON 3: THE SEARCH FOR MR, SEARCH

Sessxon 5y pp, 3 23 Teacher's Guide, ‘questions 1 2,
P. 22,

Session 6, pp. 24-=39; Teacher's Gulde, questlons 3, 4
P, 22,

BASIC LESSON 4: THE DISCOVERY OF MR. SEARCH

Eessioné?, pp. 3=22; Teacher's CGuide, questions 2,
vy Po 20, . :
Session 8, pp. 23-39; Teacher's Guide, questions 1,
3, p. 26, ) _ .

THIRD WEEK~-February 4-8

BASIC LESSON 5: A DISAPPEARANCE IN THE DESERT

Session 9, pp., 3-22; Teacher's Guide, questions 3,

L, p, 31.
Session 10, pp. 23-47; Teacher's Gulde, questlons 1,

2, pp, 30~ 31
BASTC TLESSON 6: CATCEING FISH WHIiE CLIMBING TREES

Sess¢on 11, pp. 3~27; Teacher's Guide, question 1, p 35,
Session 12, pp. 28-47; Teacher's Guide, questions

2,3, p.35.



FOURTH WERK~-February 11-15

BASIC LESSON 7: THE RIDDLE O THE RARE COINS -

Session 13, pp. 3-24; Teacher*s Guide, questions

1l29 p'390 . '.

Eeoelin 14, pp. 25-847; Teacher's Guide, duestions 3,
pe e

————,————)——f—g——f—ﬁﬂgic 1ESSON 8+ LILA FINDS_THE PRIZFE_PACKAGE _ S

Se551on 15, pp. 3-23; Teacher's Qulde, quegtions 1,
2, pp. &3~ ﬁ

Session 18, ppa 24— 4? Teacher's Gulde,- questlons
3,4, D, L# .

FIFTH WEEK--February 18-22

st T " et i it L ond L Ll

BASIC LESSON 9: JIN EXPLORES THE DESERTED HOUSE

Session 17, pp.3-30; Teacher's Guide, question 1, pp. 47-48,
Session 18, pp. 31-55; Teacher's Gulde, questions 2,
3, pp. L8~ 11-9,_

DASIC LESSON 10: A QU“STIOV OF MAGTC

- Session 19, pp. 3-26; Teacher's Guide, question 3, pp. 53-54,
o Session 20, pp. 27-47; Teacher's Guide, questions 1,
T -2y, P. 53, ' ' : :

SIXTH WEEK —-February 25-March 1

BASIC LESSON 11: THE TRICKSTER UNMASKED

Sé381on 21, pp. 3«25 Teacher S Gulde, questlon 2y, P. 57.
Session 22, pp. 26~ 4?, Teacher S Gulde, questlons 1,
3y pp. 57- 58"

] BASIC TESSON 12: THE DREAM DETECTIVES

Segsion 23, Pp. 3-27; Teacher's Guide, Quevtlon 3, p. 62.
Ses 3102 2L, pp. 28- L?, Teacher's Gulde, questlons 1,
2, p, 61, . ‘

SEVENTH WEEK-~March 4-8

BASIC LESSQN 13: THE PUZZLE OF THE DEEP~SEA DIVE

Session 25, pp. 3~23; Teacher's Guide, questions 1,

2, pp. 66-67,
Session 26, pp. 24-47; Teacher's Guide, questlon 3, p. 67.




. s i e

BASIC LESSON 14: THE RETURN TQ THE DESERTED HOUSE

Sesslon 27, pp. 3-235.Teacher's Guide, questions 1,

2y, P, 72.
Session 28, pp. 24-47; Teacher's Guide, guestions

3%, pp. 72~73.
ETCGHTH WEEK--March 11-15

BASTC LESSON 15: JIM AND LITA CRACK THE SECRET CODE

I R e

Session 29, pp. 3-24; Teacher's Guide, gquestion 1,
pp' ??_78- 7 '
Session 30, pp. 25-47; Teacher's Guide, questions
2,3, p. 78. ' :
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COMBINATION PROGRAM

PROGRAMNMED INSTRUCTION AND BRAINSTORMING

This instructional program combines instruction in
programmed instruction and brainstorming, The lessons are

to be given four days a week., Each week two brainstorming

lessons and two sessions from a Basic Lesson in the Productive

Thinking Program (PTP) will be given to the class., The

schedule of lessons will follow on another page; The Problem
Sets which are included in the (PTP) lesson booklets are not

to be included in the classroom instruction,

Specific Instructiong for the Productive Thinking Programnm

1., It is suggested that the children work together on
the Basic Lessons on a page by page basis with the teacher
setting the pace. The students should write their ideas in

: their Reply Notebooks when applicable, ‘It is important to
L stress to the children that spelling, punctuation, and writing
f ability are not as important as the expression of their own
~ ideas, When necessary the teacher may help the children with
their writing and spelling. Student Reply Notebooks should
be reviewed periodically by the teacher,

2. As suggested in the Teacher's Guide (p,.4) the student
- Reply Notebook can be an ordinary spiral notebook, or any .
kind of a folder or binder in which the student can keep his
replies, The Basgsic Lesson booklets are non-consumable and
should not be marked in, ‘

e 3. Each Basic Lesson has been divided into two sessions,
Two Basic Lessons, or four sessions, are to be covered each
week for eight weeks,

4, The discussion questions in the Teacher's Guide are

suggested so that the teacher may incorporate them into the
classroom discussions,

S — o Specific Instructions for Bralnstorming

1, The brainstorming lessons include activities which




allow the students to work individually and in groups. There
are several lessons which require written answers, and in

these lessons 1t 1s important to siress to the children that
spelling, punctuation, and writing ability are not as important
as the expression of their own ideas. When necessary the
teachers may help the children with their writing and spelling.

2, In addition to the individual and group activities each
lesgon concludes with either a period for imagination development
or a period of group brainstorming, For the group brainstorming

sessiong each class should be divided into two groups. The

leader and recorder of one group should be the teacher, and the
leader and recorder of the other group should be the instructional
aide. Each group leader should record in writing the ideas
presented by the children during the group brainstorming period.
Please keep these group brainstorming ideas in the notebook,

‘Also keep a careful log in this notebook of all lessons listing

your suggestions, lesson outcomes and evaluations.

3. The Brainstorming Rules Chart and the Idea Checklist
should be displayed during each lesson, even though they may
not be a part of that particular legson, :

L!’ﬁ qev-eral a2550ns .lu\.a.u. J_un tuyb a"lf..l. O.t_llb :Je -t‘;n If
possible these toys and objects shou]d be shown to the class
durlng that act1v1ty.

5. Directiong for playlng the SCAMPER Gameg for Imagination
Development are given on pages 15 to 16 of the SCANMPER book,
Pages 8 to 16 are helpful in understanding the SCAMPER Games
and the nature of creativity,

6. Although the lessons are written in detail the teacher
may vary the instructions and comments as seem necessary for
his/her class, :

7. It is suggested that the lessons be given at the same
time of day on four school days each week, The group
brainstorming sessions should not exceed 10 to 15 minutes, and
the total lesson should conclude in approximately 30 minutes.
The same children should remain in the brainstormlng groups
for the entire series of lessons. There is no speclal grouping

for the imagination development games,

Please telephone Mr., Sharpe at 2619 if you have any

questions concerning this program.



COMBINATION PROGRAM
_PROGRAMMED INSTRUCTION AND BRATNSTORMING

' LESSON PLANS

.FIRST WEFK~-January 21-25

BRAINSTORMING

Tesson 1, pp.1-2
Lesson 3, pp.5-6

. PROGRAMMED INSTRUCTION

Bas1c Lesson 1t The Cannong of Elmtown
Seggion 1, pp.7-20; Teacher's Guide, question 1,p 14,

Session 2, PP.21-39; Teacher s Guide, questlons 2,
3.4, pp. 1h- 15,

SECONDVWEEK—»January 28-February 1
BRAINSTORWMING

Lesson 5, pp.9-11
Lesson 6, pp.12-13

’. PROGRAMMED INSTRUCTION

Basic Lcsson 2 The Rlverboqt Robbery

ﬁe331on 53¢ PP.3~22; Teacher's Gulde, questions 2,
p.18,

Session 4, pp.23 -47 Teacher's Guide, questions
13! p.1

THIRD WEEK--February 4-8

BRAINSTORMING

Lesson 8, pp.16-17
Lesson 11, pp.22«23

" PROGRAMMED INSTRUGTTION

Basic Lesson 3 The Search for NMr, Search
Séssion 5, pp3-23; Teacher's Gulde, guestions 1 2, DP.22,

Ee831on 6, Pp.24-39; Teacher's Gulde, questions 3,
y PelZ.

FOURTH WEEK--February 11-15



BRAINSTORMING

Lesson 12, pp.24-25
Lesson 13, pp.26-27

PROGRAMMED TNSTRUCTION

Basic Lesgon 11: The Trickster Unmasgked
Segsion 7, pp.3-25; Teacher's Guide, question 2,p.57.
Sesgion 8, pp.26- 47 Teacher s Guide, questions 1,

3y DD, 57-58. _
FIFTH WEEK~--February 1822 |

BRAINSTORMING

Lesson 15, pp.30«32
Lesson 17, pp. 35-36

PROGRAMMED TNSTRUCTION

Basic Lesson 12: The Dream Detectives
Session 9, pp.3=27; Teacher's Guide, question 3, p.62.
Segsion 10, pp.26-47; Teacher's Guide, questions 1,

3s PP.57- 58
SIXTH WEEK--February 25-March 1

BRATNSTORMING.

Lesgon 18, pp.37-38
Lesson 20, pp.4i-42

PROGRAMMED TNSTRUCTION

Basic Lesson 13: The Puzzle of the Deep 3Sea Dive
Session 11, pp.3-23; Teacher's Gulde, questions 1,
2, pp.66-67.

Se581on 12, pp.24-47; Teacher's Guide, question 3, p. 6?.

SEVENTH WEEK--March 4-8

BRAINSTORMING

Lesson 22, pp.u46-47
Lesson 26, pp.54-56

PROGRANMMED TNSTRUCTION

Basic lLesson 14: The Return to thé Deserted House
Segsion 13, pp3-23; Teacher's Guide, questions 1,

2, p.72.
Session 14, pp.24-47; Teacher's Guide, questlons 3

L!'I pp° ?2 730




EIGHTH WEEK--March 11-15

PROGRAMMED TNSTRUCTION

Bagic Lesson 15: Jim and Lila Crack the Secret Code
Session 15, pP.3~2%4; Teacher's Gulde, question 1, pp.77-78.
Session 16, pp.25~-47; Teacher's Guide, questions 2,

3 p-780 '
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‘To= E.H, Teachers--Shirley Detty, Peggy Collett, Tom 0'Callaghan,

Gwen Green, Linda Vincent, John Yokela,
Mimi Foust, Rena Foster, Phyllis Miller,

From: Wes Sharpe, School Psychologist

Re: Creative Thinking Skills Program '
Torrance Tests of Creative Thinking (TTCT)

Date: 1/2/74

1. (The following is the schedule for the :Creative Thinking
Skills Program.

A. Pretesting using the TTCT Figural and Verbal Tests,
Form B, will begin January 7 and conclude January 18.-

B, Instruction begins January 20. Attached are the
curriculum assignmentg for each teacher, I will be
meeting with each group of teachers to explain the
materials, The instructional part of the study will
continue for 8 weeks.

¢, Posttesting using the TTCT Figural and Verbal Tests,
Form.A, will begin on March 18 and conclude on March 29,

2. TTCT Figural Tests Form B, Thinking Creatively with

Pictures, will be administered first, and these tests are

to be administered as a group test, Administration instructions
for the Figural Tests are given on pages 4 to 7 of the Directions
Manual. - The teacher and aide may help the children write

the titles for their drawings, Testing time is 30 minutes.

3. TPCT Verbal Tests Form B, Thinking Creatively with Words,
should be administered following the administration of the

" Figural Tests. Only two of the tests will be given, Activity 1:

Asking, and Activity 4: Product Improvement., These tests are

t0 be administered individually, Specific administration
instructions for Activities 1 and 4 are given on pages 5 to 7 of
the Directions Manual., Also read administration instructions for
individuals, pages 9 to 10, -

The administration of the Verbal Tests requires’special materials
which are to be given to the students as they take the tests,
These materials will need to be shared by the teachers and they

will be given first to Shirley Detty, Peggy Collett, Tom 0'callaghan,

Gwen Green, and Rena Foster, As soon as these teachers have
completed the Verbal Tests I will distribute them to the other
teachers. The total testing time for the Verbal tests '

ig 15 minutes,



Creative Thinking Skills Program (cont,.)

b, The Pupil Behavior Rating Scale willl be given to you
at the same time you receive the pretest booklets. FPlease

complete the rating of your class and return the Scale to
me by January 19.

5. The proper administration of these testé is very important,
Please call me at 2619 if you have any questions,




—
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To:s E,H. Teachers~-Shirley Detty, Peggy Collett, Tom 0'Callaghan,
Gwen Green, Linda Vincent, John Yokela,
Mimi Foust, Rena Foster, Phyllis Miller,

From: Wes Sharpe, School Psychologist

Re: Instructional Assignments for the Creative Thinking Skills
Program

Date: 1/2/76
The following are the classroom assignments to the experimental

treatments, These assignments were made at random by the toss
of a coin,

- .
-_

Programmed Instruction

Shirley Detty
Gwen Green

Brainstorming
Tom 0'Callaghan
Phyllis Miller

'Combination, Programmed Instruction'and'Brainstorming

Rena Fostér
Linda Vincent

Control, Resular Classroom Instruction

Peggy Collett
John Yokels
Mimi Foust



HAYHARD UNIFIZED SCHQOL DISTAICT

HAYWARD, CALIFORMIA

INTER-OQOFFICE COMMUNICATION

-

E.H., Teachers - Shirley Detty, Peggy Collett, DATE: March 11, 1974
Tom 0'Callaghan, Cwen Green, Linda Vincent, : .
John Yokela, Mimi Foust, Rena Foster, Phyllis Miller.

M: Wes Sharpe, School Psychologist

JJECT: Creative Thinking Skills Progran

Torrance Tests of Creative Thinkinz (TTCT)

——

Posttests, March 18-29.

The posttesting using the TTCT Figural and Verbal Tests, Form A, will bsgin on
March 18 and conclude on March 29. The TTCT Figural Tests Form A, Thinking
Creatively with Pictures, should be administered first, and they are to be
administered as a group test. Administration instructions for the Figural Tests
are given on pages 6 to 9 of the Directions Mznual, The teacher and aide may, help
the children write the titles for their drawings. fTesting time is 30 minutes.

[
TTCT Verbal Tests Form A, Thinking Creatively with Words, should be administs
following the_adm*rlstvet;cu of the Fisural Tastiz, AgiLn, only twe o te
will be given, Actiwity 1: Asking, and Activity 4&: Product Improvemant.

{ These tests are to be administered individually. Specific administration instruc-

tions for Activities 1 and 4 are given on pages 6 (Activity 1) and 7 (Acrivity 4).
The administration time for Activity 1 is 5 minutes, and the administration time
for Activity 4 is 10 minutes., Also read the administration instructions for indi- .
viduals, pages 9 to 10, As in the pretests, the administration of the Verbal Tests
requires special materials which are to be given to the students zs they take the
tests,

The proper administration of these tests is very important, please follaow the
standardized procedures given in the Direction Mamuals for the Figural and Verbal
Tests. If you have any questions call me at 2619,

©
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