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AWST'R.ACT'

This study examined the effect of
Vlontessori Preschool education on the
divergent thinking skill of kindergarten-age
students " The author hypothesized that these
students would display below-average
ability in this area as a result of exposure to
Montessori education" Research was
presented which critici zed Vlontessori for its
lack of open-ended materials and fantasy
play which might suppress divergent
thought. Further research was reviewed
which indicated a possible link between
educational environments and scores on tests
of divergent thinking.

Subj ects were 3 1 kindergarten-age
students from two Vlontessori pre-schools.
Divergent thought was assessed using T h e

Torrance Test of Creative Thinking-Figural
Form "4". Results indicated above average
performance on overall scores of the test.
FIowever, performance on sub-tests suggested
that divergent thought was affected by the
Vlontessori curriculum.
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TF{E EFFECT OF MONTESSOzu EDUCATION ON TT{E

DIVERGEb{T THINKING OF KINDERGARTEN-AGE

STUDENTS

Chapter 1

INTRODUCTTON

PURPOSE OF TT{E STUDY

The purpose of this study is to assess the impact

of the Montessori pre-school program on the divergent

thinking ability of kindergarten age students enrolled

in two such programs. Divergent thinking ability will be

measured using the

-Figural Form "4" (Torrance, 1966, 1974). Scores on

the test will be compared with those of a same-age

norm reference group provided by the test author.

The Montessori program, which has seen a

resurgence of popularity in North America since the

1960's (after briefly enjoying popularity in the 1920's

and 30's), is noted for its revolutionairy attitude

towards the education of young children. It
distinguishes itself from other early childhood

programs through its use of specialized equipment and
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procedures (Orem, 1965). The program stresses the

importance of free choice and responsibility for young

children (Malloy, 7974). Its main purpose is to provide

students with an education that allows for self-

discovery and that prepares them for the many

complex tasks and duties of adult life (Montessori,

19 64) .

"Divergent thinking", or the ability to think in
several unique directions (Gardner, 1988), is closely

associated with (and an important aspect of) creative

thinking. It is distinguished from "convergent

thinking", or the focusing of ideas along a singie or

limited line of thought. Divergent and creative thinking

are considered to be important components in areas

such as problem solving skills, artistic expression, and

the generation of new theories and thoughts (Guilford,

19 s9) .

It has been shown that external influences such

as educational environments affect a chiid's ability to
thinl¿ rlir¡erocnflr¡ lFlerricnn 1 qR?' Tahcn 1Q9.)e!^^^¡r^r $¡ r v¡ bvr¡lrJ ^uv^Àt 

L / v2) ù vuvLL, L / vts,
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7982b, 1983, 1985, I9B6a, 1986b, 1986c; Ziv,

1983). Further, it has been demonstrated that the

impact of early childhood programs (such as

Montessori) can have a lasting effect on the thinking

style of graduates as they move into the middle years.

(Grotberg, 1983; Jones & Miller, 1979; Miller &. Bízzel,

1984; Stallings, I97 5) . Evidence of this influence can

be detected in the thinking styles and behavior of

students many years after graduation from pre-school

programs. Therefore, it is important to examine the

possible effect of the Montessori program on the

divergent thinking ability of its students. If the

Montessori program does promote divergent thinking

ability, then it can be said to be contributing to

students' development as creative generators of

original thought.

If, however, the program is seen to actually

hamper the development of divergent thinking, then

it's attitudes towards creativity and its means of

instruction should be called into question. In either

case, the program's contribution to the overall

thinking style of the student is important to
,tnr{arofonr{ o-rl ar¡olrrafa }rpr^arrca ito affor.tc. ffiârr }reLllrrllvLùL(lrjL-t (llrll v v úllscrLv uvv4sùv lLù vrrvvlù LLLGLJ vv
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may shape the direction of future

fields.

OUTLINE OF TTTE STTIDY

This study will consist of five central chapters.

The first chapter, the introduction to the study, will
outline the purpose and organization of the study,

aiong with a statement on the nature of the Montessori

method. This will be followed by a description of an

extended observation at a Montessori school which led

to the formulation of the current research question.

The final segment of the first chapter is a statement of
hypothesis on the possible outcomes of the research

findings.

The second chapter reviews the literature

relevant to the research question. This review will
discuss issues such as the nature of creativity and

divergent thinking, effects of environment and

education on divergent thinking ability, long-term

effects of preschool programs such as Montessori, and,

specific criticism and support of the Montessori attitude

towards creativitv and divergent thinkins.
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The third chapter consists of a detailed description

of the test subjects and the Montessori environments

from which these subjects were chosen. In addition, âil

outline of the Torrance Tests of Creative Thinking will
be provided along with a brief discussion on their

validity and use. The last section of the third chapter is

devoted to the limitations of the study.

The final two chapters will be devoted to the

assessment of the study results. Chapter four will
provide an in-depth description of the results in all

relevant areas of study. Chapter five will conclude the

study with a discussion of the results and the

implications of the findings.

The currgnt "Montessori" educational system is

based on the work of Italian physician Maria

h¡lontessori. Despite the fact that many Montessori

schools aÍe independently owned and operated with

varying adherence to the principles of the founder,
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each posses

educational

Montessori's

outlook.

basic philosophy and

HISTORICAL INFLIJENCES

Montessori lived and worked at the turn of the

century and sought to discover a means of educating

socially disadvantaged and mentally handicapped

chiidren. Though trained as a physician, Montessori

soon developed an interest in the treatment and

education of mentally handicapped children assigned

to the psychiatric wards of her hospital and branded as

"unteachable". She began to study the works of several

educators in an attempt to devise a program that

would assist these children. Among the most influential

were the writings of Gaspard Itard and Seguin

(Hainstock, I97 B).

Itard, a French physician who worked with deaf-

mute children believed in the art of observation as an

educational tool. He stressed the importance of action-

based learning and activation of the senses as part of

the educational process. Seguin, a student of ltard, saw

the fre^trr,pr.t nf the rnenfallr¡ hanrlir.qnnerl âe
YYVU
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stemming from educational rather than medical

means. He developed a series of graduated exercises

designed to promote motor development (8a11, I97 l).
Both men were heavily influenced by the philosopher

Rousseau who saw education as a process which

emanated from the child's own experiences and senses,

moving from the concrete to the abstract (Clayton,

1969; Sahakian & Sahakian, 197 4).

In addition to these men, the works of PestaLozzi

and Froebel were of great importance in the

development of Montessori's pedagogical philosophy

(Hainstock, 197 8). Pestalozzi devised an educational

system centred on the training of the senses through

the use of exercises which progressed in complexity

(Silber, 1965). Froebel, originator of the term and

concept of "Kindergarten", saw the need to cultivate

young children in a non-authoritarian play-based

environment. The goal of his program was to assist

children in the process of self discovery and

development. He devised his own set of educational

materials and established one of the first schools for

young children (Cole, 196l).
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MONTES S ORI EDUCATIONAL PRACTICE

With the understanding that children possess

innate abilities requiring stimulation and discovery

and with the concept of guided, graduated

development, Montessori devised a program for the

education of mentally handicapped children. She soon

saw the applicability of such a program for use in the

mainstream or "normal" population, and began to

refine her ideas and materials to suit this group

(Kramer, 1976). Her initial pilot project was a school

for young children of socially disadvantaged means. As

with the mentally handicapped population, Montessori

was able to train children to be responsible and curious

learners (Orem, 1968). Her philosophy and program

soon became popular throughout Europe and North

America. In later years, a society of Montessori

educators was established as a worldwide network for

training teachers and the manufacture of Montessori

style materials (Fisher, L964).

Montessori's educational system is deeply rooted

in her beliefs in the nature of children and their

develonmental natterns. In works such as The
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Absorbent Mind (1967),

(1970) and

Montessori stresses the importance of the first six

years of life in the overall development of a child who

is independent, contented and self-assured. Children

ate, in Montessori's view, born with an innate and

unique potential which must be allowed to unfold

without constraint. This individualized potential or

"psychic pattern" (Lillard, 1972) can only be fully
revealed through the process of maturation and

development. For proper development to occur, two

elements must be present: a stimulating environment

with which the child interacts (in order to discover the

self or "psychic pattern") and the freedom in which to

expiore this environment in a complete and

unencumbered manner (Montessori, 1962).

Montessori did not ascribe to the traditional
'Western understanding of the human as divided

between the physical and intellectual spheres, but did

instead believe in an interrelationship between the two

(Lillard, 1972). Education of the young child should,

therefore, encompass both (unlike the traditional
rnnrlpl nf pr{rrn.rfinn rr¡hir.h c,frêooêo'intpllanfrral rrrrrcrr-itc¡Ilvsvr vI vsuvqLrvrl vY ltMr ùLt VùùV!) IllLVIMLUCfl [/Llr ùsrLu

ildhood (1966),
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over physical or social/emotional ones). Montessori

postulated a developmental model of sorts, believing

that children enter into certain "sensitive periods" or

phases when the need to explore one aspect of the

environment (exclusively) predominates activity and

thinking. If exploration during this period is hampered,

it's potential as an agent for growth and learning is lost

forever and the child's overall potential is
proportionally diminished. Thus, allowance for such

exploration must be built into the educational

environment (Montessori, 1948).

Montessori saw the child as possessing a capacity

for learning that was qualitatively different than that

of the adult. Because children begin with no knowledge,

they must not only incorporate new information but

must construct a means by which to classify and

comprehend. This remarkable ability was termed "the

absorbent mind" ( Montessori, 1967). The absorbent

mind "permits an unconscious absorption of the

environment by means of a pre-conscious state of
mind... (this) unconscious activity prepares the mind... "

(Lillard, Lg72, p.36). Slowly, a. transition rakes place

wherehw the rrnr-ôrrcninlrc rìrenârâf^r\/ nhqce rvir¡cc
t/^^sùv bL f vÐ
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rise to a conscious one, complete with memory, reason

and understanding. Montessori maintained that this all
important development occurred during the first
three years of life (Montessori, 1967).

During the early years, Montessori observed that

children seem driven towards and contented by

constant activity. Thus, she believed, it was through

the use of constructive tasks that children come to
discover themselves more fully. By providing children

with a wide range of purposeful activiry, and by

granting them the freedom to choose from among

these activities, children will develop a sense of self and

an understanding of their unique "psychic pattern"
(Montessori, 1961). As such, the Montessori classroom

seeks to provide children with opportunities that

involve physical, intellectual, and social/emotional

components in order to allow for self-discovery on all
leveIs. (Montessori, 1965)

The Montessori methodology, however steeped in
philosophy (and what some see as mystical

underpinnings), is nonetheless highly specific and well
ctrlrr-frrr.cr{ \trfhi1c hpr .trrifì""t.to rrr4rr¡ cêê'- inonnoooi}.1-v&¡svrs¡vu. rr r¡trv ¡¡vr tv¡rLtr¡óo LLLCLJ ùvvrrl rlrCrvvìvÈtùrt-rLw
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to the average reader, her strength lies in the fact that

she has devised a careful action plan designed to

implement her beliefs about the nature and

development of children. There are two basic elements

to a Montessori classroom, the environment and the

teacher. The teacher functions as the facilitator of the

experience, preparing the environment and setting

the tone for the six major issues that form the focus of
the classroom. These six issues are: freedom,

development of the community, structure/order,

naÍuref reality, beauty/atmosphere and use of the

Montessori materials These six strands aÍe brought

together to form the overall experience in the

Montessori classroom and they are the basis upon

which all activity occurs (Li1lard, 197 2) .

Freedom, as mentioned above, is central to the

activityintheMontessoric1assroom.Chi1drenaTe
:

given the freedom to choose from among the various 
f

centreSandactivitiesoffered.ThesecenterSare
arranged in advance by the teacher and ate meant to

concur with the child's developmental needs. Freedom

in the context of the Montessori classroom does not

impiy an absenee of responsibility. In faet, students are
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encouraged to maintain their surroundings in a neat

and orderly fashion (Montessori, 1964).

Closely related is the issue of community.

Children are responsible for the maintenance of their

physical surroundings as well as the care and feeding

of their fellow classmates. Peer interaction is

encouraged and children of various ages are purposely

placed in the same environment. Adult intervention in

conflict resolution is minimal, coming only when the

rights and freedoms of others are violated. Often there

is only one piece of equipment available to the children

in order to facilitate sharing and consideration for

others (Blessington, I973).

Order and structure ate said to give the child a
sense of security and a comfort level necessary for

discovery and interaction with the environment.

Learning to contribute to the order/structure of the

environment not only encourages later responsibility

but allows children the immediate ability to contribute

to their own continued development (Montessori,

r97 6) .
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Montessori believed that as children structured

their understanding of the world, they should begin to
understand the laws of nature and learn to

differentiate between fantasy and reality (Montessori,

7965, 1967). Thus, âfl environment that contains

realistic and natural elements is key to the Montessori

classroom. Furniture, kitchenware, appliances and

other items aÍe fully functioning and child sized.

"Practical-life" centers are set up so that children can

cook, clean and even iron with increasing efficiency.

Plants and pets are common in the classroom, for they

not only demonstrate the workings of nature, but

provide for excellent work opportunities (Fisher,

19 64) .

The element of beauty latmosphere is directly

linked to that of structure/order. The structure and

order of the classroom present an aesthetically

pleasing environment which is seen as a stimulant to

children who learn best through their senses. Often

works of art and classical music are part of the

classroom so as to enhance the esthetic appeal. A calm,

orderly, beautiful environment is seen as enhancing

th e rli c nr.-¡err¡ r.ìr..rrrê c c Tcq nh arc qr.è pwrrcnf crl f nLl¡v Uruvv v vrJ l/rVvvuu. r vgv¡¡vlu g¡v v/\yvvlvv Lv
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exemplify this in their appearance and conduct

(Rambusch, 1962).

Of all the elements present in the Montessori

classroom, it is the speciaiized equipment which is

perhaps the most noticeable and well-known. The

purpose of the equipment is multifaceted. It is meant to

strengthen budding attention spans and motor co-

ordination as well as acquaint children with basic laws

of nature, physics, mathematics and writing. The

materials are meant to be self correcting and progress

in complexity according to the developmental pattern

of the child (Orem, 1965). There is only correcr usage

for the equipment and children must first observe a
demonstration iesson before being allowed to handle

the equipment alone. Montessori claims that children

do not find it necessary to invent alternative uses for
the equipment because it is so engaging and

purposeful, unlike many popular toys which lack in
quality and obvious direction (Lillard , 197 2).
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OBSERVATION

The impetus for this study has come about as a

result of observations made by the author at a local

Montessori pre-school program. The program, open to
students from ages three to six, is considered (and

considered by others in the field) to fall within the

parameters of the Montessori philosophy, but with a

greater emphasis on creative arts than the standard

model. In fact-, the school's facilities include an art atea

and music lessons which are not common to all

Montessori programs.

During the two-month observation period several

interesting trends and phenomena were witnessed

which ultimately lead to the generation of the current

research question. Firstly, it was noted that, unlike

most other pre-school programs, the Montessori

classroom regularly used pre-drawn coloring work

sheets. These were meant to assist students in reading

readiness and in other areas such as geography and

social studies. In one instance, a map making centre

was set uD (for use bv all students) in the classroom
-¡' - J
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with a model map on which the continents were color

coded. Students routinely colored in the pre-drawn

maps, following the specified model exactly.

Within the two arl areas available to students

(one in the Montessori equipment atea, the other a

separate "free aÍt" area) there existed similar pre-

fabricated art projects. In the Montessori equipment

area students created "books" using rubber stamps

(usually set out by teachers) and staplers. Several

pre-drawn cut and paste projects were also available.

This included a model of a human figure which could be

traced and features added.

The "free art" area (which differentiates this

particular center from the standard Montessori model)

contained equipment for water- color painting , clay

making and wood-working projects. As with all

Montessori areas, the emphasis was as much on the

process of setting and cleaning as it is on the actual

production of afi. projects. Some students were

observed cleaning the art area having engaged in no

artwork previously. Despite the fact that there are no

cncnifi n rrrc-cef rrrnienfc thc qrpq nnnf qinc Íì'ìqr.r \r nl q.t
urvv^rrv r¡v uvL yr-Jvv!ut Lrrv srv4 vvrlLsrllu rrrs¡¡J v\qJ
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cutters and ready-made shapes which were most

often used by students. Often groups of students were

observed working at the art aÍea, producing identical

pieces of clay work cut from the same mold. The art

alea is filted with examples of past projects which fall

along similar lines. The "free art" area is not used as

extensively as other areas and is often used to prepare

props and pre-made items for use in other facets of
the program.

In addition to the trends observed in the art

areas of the Montessori program, two other features

were noted which may indicate a de-emphasis of

divergent thinking. The first is the absence of
organized reading time. Simple reading and picture

books are avaiiable to students, but teachers do not

read to students. The iack of story-book themes may

be contributing to a lack of fantasy play and the

produiction of modeled stories common in other early

years:. classrooms.

Another element noticeable by its absence is a

make-believe play area" Montessori programs do not

a rule contain fantasv nlav materiaLs such as dolls.
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dress-up clothes and play kitchens or grocery stores.

There were child-size kitchen counters, sinks and

dishes, but these are working areas. Children are

expected to practice kitchen skills (such as measuring

and spooning) and are responsible for serving the

daily snack. The free play area contained a minimal

number of dress-up clothing, consisting mostly of
shoes and hats.

It is assumed that the absence of these elements

reflects the Montessori belief in reality and

independence from fantasy (Montessori 7965, 1967).

It does however contradict much of the current

literature describing the positive correlation between

fantasy play and emotional maturation and creative

ability (Bruner, Jolly &, Sylva, 1976; Connolly & Doyle,

1984: Golomb & Cornelius, 1977; Sutton- Smith,

1967). It therefore seems reasonable to explore the

relationship that exists between Montessori education

and divergent thinking ability, it order to understand

the potential influence of the program in this area.
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HYPOTFTESIS

The Montessori pre-school programs present an

inherent contradiction between practice and principle.

Montessori and her followers stress the importance of

freedom and the process self-discovery in the overall

development of young children. They claim to be

adherents of discovery-based learning and state a

desire to free the child from the constraints of adult

domination. However, in examining the educational

program put forth by the Montessori movement it
becomes clear that this philosophy and the actual

classroom practice are incongruent. Montessori schools

can, in fact, be seen as working in ways which directly

oppose their own principles.

Despite the insistence that children should be free

to discover and learn, Montessori classrooms contain a
plethora of rules and procedures which predominate

other activity and liberty" The rationale for this is a

stated sympathy for children who would otherwise be

forced to discover order for themselves. The specificity

of rules governing the use of equipment is said to allow

the child a level of comfort and pride in the knowledge
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gained from learning how to master every necessary

task with skill and ability.

By stressing a reality based education and a
reduction of fantasy play, the program hopes to

unburden children from feelings of powerlessness and

the need to acf. out the routine of adult life. Instead,

they are afforded the opportunity of practicing for

that adult life in their everyday activities.

However, in presenting children with one option

in the use of equipment and activity and denying them

the ability to rehearse and fantasize through play, the

Montessori program compromises its commitment to

freedom and the emergence of the unique "psychic-

self". If there is only one colrect mode of operation in

all areas (which is taught and not learned through

experience) the child may begin to discount their own

discovery process as well as their unique thoughts and

vantage point. Far from liberating them, this method

appears to be encapsulating children in a pre-digested

existence. Rather than allowing children to discover

the value of their own intellectual construction the

Montessori svstem aDDears to nlace a high value on the-J------ -I-'I---^- r---- - ---cr--
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search for the one correct answer in many spheres of
life.

It is therefore hypothesized that exposure to the

practices (and beliefs) of the Montessori classroom will
result in below average scores on the Torrance Tests of
Creative Abilit)¡- Figural Form "4" on the part of

kindergarten-age subjects who are students

Montessori programs.
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Chapter 2
LITERATURE REVIEV/

CONTENTS

This review will discuss research relevant to the

assessment of divergent thinking ability among

Montessori kindergarten students using The Torrance

"4". The review

will consist of the following sections:

1. Creativity &. Divergent Thinking- Definition and

Testing.

2. Influence of External Factors on Scores of Divergent

Thinking Tests.

3. Short and Long- Term Effects of Pre-School

Programs.

4. Montessori Pre-S chool Programs and Divergent

Thinking-A Critical Review.
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CREATIVITY AND DTVERGENT THINKING- DEFINTTION

AND TESTING

The definition and assessment of creative ability

remains one of the most contentious issues in modern

psychology and education. As with other human traits,

such as intelligence, numerous theories have

attempted to define the nature of creative thinking

ability and detect its presence in individuals

(Sternberg, 1988). This too has met with much conflict

and controversy. Social scientists and educators seem

to be evolving toward a more uniform understanding

of creative processes and people, yet perspectives

continue to differ widely (Gardner, 1987).

Definitions of creativity aÍe not exclusively the

products of modern thought nor are they limited to

clinical epistemologies alone. For centuries the concepts

of creativity and inspiration have been addressed by

poets, philosophers and scientists. It was once thought

that creative behavior was the result of Divine

intervention or the workings of mysterious muses
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(Janson, 1981). The ability to conceive of new ideas and

products has always been highly valued in many

sectors of society and an understanding of its process

is likewise prized and pursued (Roweton, 197 6) "

Modern definitions of creativity are diverse and

range from the poetic to the practical. Freud (1905)

saw creativity as a means of diverting sexual energies

into a more acceptable form. Behaviorists view

creative behavior as emanating from environmental

conditions. When unusual ideas and thoughts are

combined and reinforced by societal acceptance the

process of deriving such thoughts is similarly
reinforced (Malzman & Gallup, 1958, L964).

Stasheim (197I) claims that creariviry is a

response to a need and an expression of curiosityl and

ambition. Mott states that it is the "Magic of the Mind"
(Bloomberg, lg73), a fulfillment of potential which

draws on intense emotions such as wonder and

surprise. Smith (1973) views creariviry as the use of
an individual thinker's past experience and knowledge

in the generation of the previously unknown. The fact

that this new insight may have been eonceived of by
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individual's discovery which lies at the heart of
creative talent in Smith's opinion.

Crutchfeild (1962) and Wilson ( 1956) define

creativity as an act of non-conformity, where an

individual rises above the conventions of normal

thought processes in order to devise revolutionary

concepts In contrast, Starkweather (197 6) sees

creative thought as the ability to choose a conformist

direction or to reject it, depending on the particular

circumstance.

Some theorists are interested in environmental

conditions which spark creative behavior (Amabile,

1979; 1986; Koestner, R.yan, Bernieri & Holt, I9B4;

Sanders, Tedford &. Hardy 1977), others investigate

the lives of the talented and accomplished as a source

of understanding (Arnheim,l962; Gurber & Gurber

L962; Simonton, L984: Gardner, 1988a.). Several

researchers view creativity as trait that varies with

individual difference ( Barron, 19BB; Guilford, 1956,

L959,7960, 1986, Strasheim, 1971; Taylor, 1988

Torrance, 1966, I972a, I972b). Others stress the

26



DTVERGENT PRODUCTION IN MONTES SORI

27

universality of the mental process underlying creative

thought (de Bono, 1967; Brikmaier, I97I; Sternberg,

1988, 'Weisberg, 1980, 1986 V/eisberg & Suls, I973).

All theories attempt to define the general ability

to derive new thought or meaning (Vernon , 197 0)

and the generation of unique and unusual products or

solutions (Getzels &. Csikszentmihalyi , I97 6). Gardner

(1988) states that there is a consensus in the

literature as to this broad definition of creative ability
and achievement. Beyond this however, there is much

disagreement as to the specific mechanics of creativity

and the role of other mental abilities in the process of
creative thought.

One of the most influential voices in the recent

history of the creativity debate has come from those

theorists attempting the general assessment of human

ability and potential. This "psychometric" movement

has concentrated its efforts on the task of devising

testing mechanisms which, when applied, would yield

valuable insight into the behavior of individuals and

groups. This is done in order to evaluate the general

abiiity level of the population as a whole and as a
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means of discovering individuals with heightened

capacity in one or more specific domains. In addition, it
is assumed that such devices would allow the

educational system to evaluate its performance and

effect on students as well as pinpointing individuals in
need of special attention (and training) either because

of great strength or relative weakness (DuBois, 1970).

Several theorists have attempted to define

creative behavior in such a way as to allow for the

construction of a psychometric measure which would

identify the relative crearive talent of individual
subjects (Davidson & Sternberg, 1984; Getzels &.

Jackson, 7962; Guilford, 1956, 1959; Mednick, 1962;

Mendick &" Andrews, 1967 Torrance, 7966a, I966b,
L972; 'Wallach &. Kogan, 1965). As with many orher

testing procedures and devices, these creativity
measures were almost immediately utilized by a

society in search of excellence and potential (DuBois,

197 0). Surprisingly, many educators and

psychologists use these tests without questioning their

central philosophical assumptions and without

examining the aspects of creativity which are

nlrtnnrfer{ fn hc qcceccarì
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Guilford (1956: 1959; 1 960; 1 9 86) provided one

of the first definitions of creative behavior within the

framework of the psychometric movement. He viewed

creativity in terms of specific mental abilities, at the

heart of which is divergent thinking, or the ability ro

think in ways which are diverse and uncommon

(Sternberg, 1988; Rowerton, 197 6). Guilford further
reduced divergent thinking into four basic elements

fluency, flexibility originality and elaboration for
purposes of definition (Guilford, 1956). By sraring that

creative ability is analogous to divergent thought

production, Guilford succeeded in isolating a trait that

could be inferred through the use of a standardized

testing procedure (which he also devised) (Lissittz &
Willhoft, 1987).

Despite his primary emphasis on divergent

thinking, Guilford is careful to note that creariviry is

complex and multidimensional (Sternberg, 1988). He

distinguishes divergent thinking and creariviry from

intelligence as a separate and unrelated human trait
(Guilford,1986). Several authors concur with this
nncif inn /h/til rrrirn R, h,rfil æir- 1O'7 Ã. Þ,'-^^ P, À lL'a*+
l/vurrrvrr \rv¡¡rórrrrr w ryrrrËtrrrr) L./ I \)) I\Lrlrre\., (x. l-}'ILrlyl. L9
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1986; Singer & V/hinton, 197I; Torrance, 1986;
\ù/allach, 1970, l97I), noting the fact that divergent

production abiiity and intelligence scores do not

correlate. Other studies have indicated that divergent

thinking ability is a superior predictor of creative

talents such as expressive drawing when compared

with intelligence test scores (Jordan, 197 5; Kogan &
Pankove I97 4; Wallbrown & Huelsman, I97 5).

Torrance and colleagues (Osborn, 7948; Parnes,

Nol1er &. Biondi, 797l; Treffinger, 1980, 1983) utilize

the basic definition of creativity as stated by Guilford,

but have attempted to broaden it somewhat. Torrance

( 1988) states that creativity involves:

...the process of sensing difficulties, problems, gaps

in information, missing elements, something

askew, making guesses, and formulating

hypotheses about these deficiencies; evaluating

and testing these guesses and hypotheses;

possibly revising and re-testing them; and finally
communicating them (p 47).

Treffinger (1980) summarizes this belief in a simplified

model consisting of three branches; divergent
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thinking; complex thinking (and emotion); and

involvement of real life challenges.

(Torrance, 1966, 1972a, I972b) provide a simply

administered measure of creative ability. These tests

purport to reflect the somewhat complex definition of
creativity posited by Torrance and his colleagues.

While Torrance does not believe that his test (or any)

captures creative thinking in its entirety, he does feel

that it is a good indicator of creative talent and later

creative success (Torrance, 1980, 1981a, 1981b). The

Torrance tests have become one of the most popular

assessment tools in use by researchers and educators.

The eighth edition of the Mental Measuremenrs

Yearbook (Burrows,197B) lists the Torrance tests as

one of the most widely used psychometric devices and

the most commonly utilized creativity test. Sternberg

(1988) states that the test is a reliable tool with

impressive predictive validity.

Despite the fau that Torrance's tests claim to
assess creative ability in the broadest sense of his

r{efin.i tinn thìc rlncc nnf qyrrrêqr f^ }rc thp r,âcê Th^\¡vr^r^¡L¡v¡^t !^rru vvvu r¡vt *t/f,vgr Lv uv L¡rv vgùv. t llv
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verbal and figural forms of the test are ostensibly

separate instruments for determining creative

thinking ability and can be utilized individually
(Torrance, 1966, 1974). Thus, creativity can be

measured using only the non-verbal figurative tests,

ignoring other available measures of creative ability. A
close examination of these figural tests reveals that
they are primarily aimed at examining divergent

thinking ability (Simons &. Simons, 1985). The

structure of the test is such that three of the four
components of divergent thinking as established by

Guilford ( 1956) (namely fluency, originality and

elaboration) form part of the main emphasis of the test

and the most reliable (Torrance and B all, l9B4;
Treffinger, 1985). Other traits such as fantasy,

unusual visualization and richness of imagery are

included in the test procedure but aÍe not thought to
be as reliable as the divergent thinking skill
components (Chase,19B5).

If the Torrance figural tests are primarily a

measure of divergent thinking and if they are to be

utilized independently from other tests, then what

remains is an instrument which, like the Guilford tests,
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philosophically equates divergent thought with
general creative ability. This equation is contesred by

authors who view the test as a. limited instrument in
the evaluation of a complex constellation of traits which

together consriture crearivity (Bailin, 1984, 1987;

Simons &. Simons, 1985).

Baiiin (1984) reports that rhere is some

disagreement in the literature as to the primacy of
divergent thinking in the creative process and argues

that it should not be seen as the only factor. She

further states that it is unreasonable to assume that

an individual is not creative simply because of a low

score on a psychometric device, nor conversely, can

creative talent be assumed to exist in tight of a high

score. Bailin (1987) claims that convergenr thinking
and the use of normative thought patterns are

important aspects of the creative process and should

be given consideration equal to that lavished on

divergent production.

Several other theorists appear to be seeking a
broader definition of creativity. They have examined

the role of other traits and elements, sueh as memorv.
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ideationai association (Wiesberg, 1980, Weisberg &,

Suls, L973), and even biological factors (Kennet,

1984). These authors cast further doubt on the

assumption that divergent production is the primary

component of creative thought. Instead, they broaden

the scope of the definition and in so doing call for a

more complex understanding of creativity (Gardner,

1988; Sternberg, 1988).

There is no doubt that the Torrance tests do

evaluate divergent thinking ability with great

reiiability (Treffinger, 1985). Similarly, it is

acknowledged that the test's predictive value is well

established in certain areas of creative endeavor (Levy

&. Goldstien 1981; Sternberg, 1988). What is argued

however, is the fact that the test purports to be an

indicator of general creativity. This claim is apparently

unsubstantiated due to the uncertain role of other

traits in the makeup of creativity.

'V/hile it is known that divergent thought is a

factor in overall creative ability and that it correlates

well to predictions of later behavior, it is unclear how

this trait relates to the overall understanding of
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creative thought and production. It appears that what

is being assessed is but one piece in the overali

framework of creative thought. It is not yet known,

however, how this piece fits in with other traits and

how much of a role it plays in the total makeup of
creativity.

As a result, this study will not endeavor to make
Igenerai pronouncements as to the relative creative

ability of Montessori students based on scores from the

est of Creative Thi A. It
will however, endeavor to understand the effect of the

Montessori program on the divergent thinking ability
of students, taking into consideration that ability in
this area constitutes a feature of creative behavior and

that scores on this test correlate well with later

creative choices and production.

DMERGENT THINKING TESTS

The fact

may not fully
that the Torrance

assess all aspects

tests (and

of creative

other tools)

thought

UENCEOFEXTERNAL
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does not invalidate them as a measure of divergent

production ability. Whiie it is not known exactly how

this ability fits in to the overall weave of creative

talent, it is assumed to be an integral part of creativity

and problem solving skill (Guilford, 1956, 1959, 1960,

1986). The question is then, whether divergent

production is a skill that can be heightened or

hampered by external forces or whether it remains

constant regardless of environmental influences.

Many studies have attempted to answer this

question, examining the effects of educational

programs and strategies (Glover, 1981; Harrison,

1981; Jaben, 7982a, I982b, 1983, 1985, I986a,

1986b, 1986c; Foster& Penick, 1985), family
environment (Jenkins, 1988) and even the general

effect of the environment (Ziv, 1983). Conclusions

from these studies indicate that ability to perform on

measures of divergent thinking are influenced by

external conditions and that these factors can affect

divergent production levels significantly.

Zw ( 1983) examined the effect of a humorous

environment on the divergent thinking ability of
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seventy-eight adolescents. Those subjects who viewed

humorous film clips scored higher on measures of
divergent thinking production than control subjects

who did not.

Groves (1986) studied the effect of material

reward on the divergent thinking skill scores of
seventy-five pre-school subjects. Students who were

offered a material reward scored significantly higher

than those who were not.

Roweton ( 1982) reviewed studies pertaining to
the effect of competition on divergent thinking ability

as defined by Adams ( 1986), Abramson (I97 6) ,

Raina( 1 968), Torrance and Krishnaiah ( 1961), He

concludes that there is evidence to suggest that

heightened levels of competition positively affect the

ability to think divergently.

It is clear from these studies that certain

emotions (such as humor and expectation or

competition) can affect the ability of students to

perform on tests of divergent thinking. If these

emotional states are present in the classroom, their
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effect should be noticeable on divergent thinking test

scores. Montessori classrooms traditionally down-play

competition and reward and teachers do not normaliy

engage in humorous interaction with students or the

reading of humorous (or any other) stories (Lillard,

1972). It is of course difficult to assess the overall

emotional state of the Montessori classroom however,

because it must, as with most environments, vary

considerably.

Some emotional states do not appear to affect

divergent thinking ability. Jenkins ( 1988) found no

link between distressed family environment and

divergent thinking skili in a group of one hundred and

six eiementary school age subjects. Similarly, Peak &
Hull ( 1983) found that among ninety-four elementary

age subjects relaxation and imagination exercises did

not effect scores on the Torrance tests.

;

ì

\4/hile these studies do not directly relare ro the

issue of the Montessori schools, they do highlight rhe

fact that divergent thinking can be affected by many

factors. These studies do not directly address the

question of educational philosophy and program of
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instruction, both of which are the focus of the present

study. They do however, point to the sensitivity of
divergent thinking skill to environmental conditions.

They highlight the need to examine programs such as

Montessori in order to examine their relative ability to
influence divergent thinking.

Several studies have attempted to examine

specific educational practices and curricula in order to
determine their effect on divergent thinking. Foster &.

Penick (1985) studied the effect of co-operative, small-

group instruction on the ability of one hundred and

eleven elementary age subjects to think divergently.

The results indicate that these students were in fact

better able to think divergently than control subjects

in standard large-group classrooms. It is noted that

Montessori classrooms contain mostly independent

work centres,with some small group parallel activity. It
is not known whether this enhances or reduces

divergent thinking.

Harrison (1982) and Canipe ( 1 98 1) review the

information available from studies of open classrooms

in an attempt to determine their relative effect on
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students when compared with those in traditional

classrooms. Both studies conclude that the effects of
the open environment were neutral, with the

exception of younger students whose divergent

thinking ability tended to be somewhat higher.

Montessori classrooms are open environments

and this may in fact be adding to the divergent

thinking ability of students. However, it is important to

consider the fact that most pre-school programs

contain open area environments. Therefore, this effect

will not distinguish Montessori students from the

general population.

In addition to the fact that divergenr rhinking skill

is seen by some as malleable in the face of the

classroom environment, there is the issue of
curriculum and its effects. Glover (1981), Rose &. Lin
(1984) and Ristow (1988) studied the effect of
creativity training programs specifi cally designed to

enhance divergent thinking ability. These authors

consistently state that such programs do succeed at

raising divergent thinking levels of students, often to
above average levels.
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Similarly, Jaben (I982a, 1982b, 1983, 1985,

I986a, 1986b, 1986c) conducted a series of studies

examining the effect of a creativity training

curriculum on the divergent thinking ability of
learning disabled and behaviorally disordered subjects.

As with studies involving students of average learning

ability and behavior, Jaben found that use of this

curriculum resulted in higher scores on the Torrance

tests when compared with control subjects.

Sampson (1986) explains that the use of the

instructional "cloze" procedure with ninety-three third
grade students resulted in enhanced divergent

thinking ability.

Chrisite (1983) determined that play ruroring

raised not only the divergent thinking ability of pre-

school students but also their verbal intelligence

s cores.

Severside (1985) tested the effectiveness of two

creativity enhancement programs on fifty-three
elementary subjects identified as gifted students. She
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concluded that a creative problem-solving course

positively affected the scores of students on tests

divergent thinking skills more so than did writing
puppetry seminars.

Clements (1982) found a positive correlarion

between scores on the Torrance tests and the amount

of time students spent in a drama program. Students

in the drama course scored significantly higher when

compared with control subjects who were not in the

course.

Rasch (1988) discusses rhe possibility of urilizing
computer instruction as a means of enhancing

creativity. Bonk (1988) tested such insrructional

software, dividing them into convergent and divergent

types. After allowing subjects to inreract with the

instructional programming, they were tested in order

to assess any changes in divergent thinking ability
when compared with pre-test scores. Bonk concluded

that computer instruction does affect the students

divergent production capacity, âS students tended to
model the behavior of the software during a second

round of testing.

for

OT
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Taken as a whole, this research highlights several

informative points. First, it reflects a deep interest in
creativity assessment and enhancement on the part of
the educational community (Rowerton, Ig7 6).

Educators are quite obviously concerned with the

development of creativity in students and are seeking

a better understanding of the influence they have as

creators of the educational environment and curricula.
Second, these studies demonstrate the fact that

divergent thinking is highly influenced by rhe many

external factors which can be present in an educational

program. Far from proving the resilience of divergent

thought, this research points to its dependance on

positive influences The authors of these studies appear

to be calling for educational environments which allow
for the cultivation of divergent thought.

Research into the development of divergent

thinking does therefore indicate that educational

programs such as Montessori can theoretically

promote or suppress ideational fluency, flexibility,
elaboration and originality. They allow for rhe

possibility that Montessori programs do have some
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effect on the divergent thinking of students and that

this can be detected in test scores. Use of the Torrance

Test of Crgative Thinking- Figural Form rrArr is therefore

warranted in this search, as it has been proven to be a
useful and sensitive indicator of divergent thinking

ability (Sternberg, 1988). The results of this study will
add to the long list of research utilizing this test and

examining the relative ability of educational practice to

influence the thinking skill of its students.

PROGRAMS

Results of the above noted short term studies

indicate a relationship between the environment and

curriculum of an educational program and scores on

tests of divergent thinking skill. Apparently, a program

that promotes divergent thinking as part of its overall

plan affects its students' abilities in favour of such

thinking patterns. The question that remains

unanswered from these studies is whether this effect

lingers after the student has graduated from pre-

school. If this is the case, it would strengthen the need
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to assess divergent thinking skill in Montessori so as to

effect a change in attitude and practise if the program

is found to be lacking in this aÍea.

Unfortunately, relatively few longitudinal studies

have been conducted examining the effects of
programs on the later divergent thinking skill of
graduates. Several studies have, however,

investigated both the short and long term effects of the

Montessori program on a wide range of related

cognitive traits and abilities. What follows is a review of
these studies, several of which compare Montessori to

other types of early childhood programs While some

do not relate directly to the issue of Montessori and

divergent thinking skiil, they do highlighr rhe fact that

educational experiences during the early years are

formative and leave a lasting impression on the

cognitive style of the students involved.

Chattin-McNichols (1981) reviewed rhe lirerarure

available on the subject of Montessori and its effect on

graduates' abilities in a wide range of areas. She

concludes that while Montessori graduates exhibit

higher seores on IQ and other cognitive and
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developmental measures, these gains are lost over

time, with other programs demonstrating a greater

resistance to score erosion.

The generalizations made by Chattin-McNichols

with regard to short term effects are consistent with

those made in the literature. This is not, however, the

case with long-term research. Many longitudinal

studies contradict the statement that Montessori

students are inferior to students in other programs,

though findings vary somewhat.

"The Consortium for Longitudinal Studies" is a

research co-operative consisting of twelve studies into

the long term effects of pre-school experience

(Grotberg, 1983; Lazar&. Darlington, 1975). These

studies examine a variety of programs including

Montessori. Subjects were given differing forms of
psychometric measures designed to assess intellectual

motor and social skills development. Subjects were

tested before entering the pre-school programs,

immediately after and at varying points during their

elementary and high school years. These studies were

designeci to assess programs in order to uncierstand
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the relationship between stated educational goals and

later skill development and to compare the effects of
various programs. Additionally, they were meant to
determine whether students in various pre-school

programs benefitted from them when compared with
general populations of similar socio-economic

b ackgroun d.

R.esults of these studies vary in their findings and

conclusions. Generally, however, it is reported that

among lower income students who were enrolled in
pre-school programs, achievement and intelligence

scores were higher, as were reports of self-esteem and

achievement value (Miller &. Bizzel, 1983). In addition,

test subjects were less likely to be assigned to special

education classes and were more likely to meet the

requirements for graduation from high school (Karnes,

Schwedel &. V/illiams 1983). Lazar and Darlington
(1983) state that these dramatic outcomes were

detected long after completion of the pre-school

program and despite the fact that such programs

constituted only a small portion of the subjects' daily

lives.
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One of the most well known and respected works

(Chattin McNichols, 198 1 ; Simons & Simons, 1985)

from among "The Consortium for Longitudinal Studies"

is that of Miller and associates (Jones & Miller, 1979;

Miller &. Dyre, 1975; Miller & Bizzel, 1983a, 1983b,

1984). These studies compared students of various

pre-school backgrounds (including Montessori) over

the course of many years in an effort to determine

how the various backgrounds specifically shaped

ability and achievement. Results indicated many

differences in the educational content and emphasis of
the programs. These emphases tended to be

manifested in subject's test scores.

Montessori students were found to be superior to

others on certain measures (Metzis, I97I; McGrath,

1980)" Montessori males scored highest on resrs of IQ,

curiosity, reading and mathematics achievement and

in teacher ratings of ambition during the elementary

years (Miller &. Dyre,I975). In a follow-up study of the

original subjects, Jones and Miller (1979) found rhar

Montessori students continued to display slight

increases in IQ scores.
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Another study from "The Consortium for

Longitudinal S tudies " , conducted by Karens and

associates (Karens Et à1., 1969; I97 0; I97 0; I97 B;

1983) focused on long-term effects of the Montessori

and other programs. This study detected some

differences in test scores and ability early on in the

elementary years, with Montessori graduates

exhibiting a slight lead in IQ scores. During the middle

years little change was noted and benefits continued to

remain. Montessori graduates were placed in special

classrooms about as often as other students, but more

were likely to complete high school. Karens (Et al.,

1933) concludes that the influence of alt programs

could be detected in students' performance over a
number of years.

Several other studies have concluded that

students attending pre-school classes in general score

higher on achievement and intelligence measures

during both short and long-term assessments (Karnes

Er aI., 1969, 1970, 1978, 1983; Grorberg, 1983;

Lazar & Darlington, 1982). These effects seem to be

more pronounced in economically disadvantaged

children (McKinnon, I9B2). Montessori students
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appear to exhibit some advantages in achievement and

IQ scores and this appears to be maintained over time

(Sciarra &. Dorsey, I976; Seefeldt, 1977).

Five separate studies have examined the question

of Montessori's effect on the divergent thinking skill (or

creativity) of students. Dryer and Rig1er (1969)

administered a form of the Torrance figural tests to
Montessori and non-Montessori nursery students.

Their findings indicate that Montessori students scored

lower than those in other pre-schools. Brophy and

Choquette (1973) administered another Torrance

creativity measure to thirty-one pairs of VÍontessori

and other pre-school students. They found no

significant difference in scores, with the exception of
one pair in which the Montessori student

outperformed the partner.

Fleege (1967) conducted an assessment of
Montessori students for the U.S. Department of
Education, comparing them with same age peers in

other pre-school programs. Fleege found no difference

in Montessori children's creative ability as reported by

teacher rating scales. No other measure of creative
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ability was utilized in the formulation of the conclusion

that all students were equally creative.

In a similar government report, Bereiter (1967)

compared several pre-school programs (including

Montessori) in an effort to assess whether these

programs affected chidlren's intellectual capabilities. He

found that creativity, as measured by a self-designed

unique construction activity, was equal among

students who had been taught creative problem

solving skills and those who had been instructed in

guided construction of earlier projects. This finding

implies that instruction in the correct manner of task

completion, as is the norm in Montessori education,

does not appear to affect the later ability to construct

uniquely.

Miller and associates also administered a form of

the Torrance creativity tests to their longitudinal

study subjects in an effort to determine levels of
divergent thinking (Miller & Bizzel L984). No significant

difference was found between Montessori subjects'

divergent thinking skill and other subjects. The

exception to this came during the first and second
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grades when scores were reported to be slightly
higher than some programs and on par with others. In

other assessments of inventiveness, Montessori

students tended to do better than the average

population average but not significantly better than

other subject programs.

Just as these studies do not agree as to the effect

of the Montessori program on divergent thinking,

interpretations of the results are similarly
inconclusive. McGrath (1980) srares that this research

demonstrates the positive effect of Montessori on

divergent thinking skill. Chattin-McNichols ( 1981)

along with Simon and Simon ( 1985) do not concur,

stating that the evidence is inconclusive. This is
particularly true given the fact that the studies

utilized differing measures of divergent thinking

Despite these inconclusive results there appears

to be support for the theory that early education can

influence the abilities of students. Despite the fact that

few have examined the question of divergent thinking,

they are nonetheless important because they highlight

the powerful effect of pre-school environments. If
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children's intellectuai ability and achievement in areas

such as reading and mathematics can be affected for

many years by their early experience, it stands to

reason that attitudes towards creativity and the

reflected classroom practices will likewise permeate the

cognitive makeup of students.

THINKING-A CRITICAL REVIEV/

Having examined the evidence in support of the

claims that educational environments and curricula
can affect divergent thinking and that early childhood

education impacts upon the cognitive style of students

(even in the long term), the question remains as to the

specific relationship between Montessori and divergent

thinking skill.

There is, as stated previously, a distinct lack of
empirical evidence establishing a link between

Montessori education and levels of divergent thinking

ability. The studies that have been conducted are

inconclusive with no one finding emerging as the
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normative trend. There is, however, some discussion

that has taken place in the theoretical literature as to
the relative strength and weakness of the Montessori

approach to creativity. It is true that this literature

does not support its claims with confirmational data,

but it is the product of researchers and theoreticians

familiar with the literature surrounding the issues of
child development and early experience. As such, it is

instructive material to consider in the absence of
useful empirical research.

Montessori supporters are clear in their view that

creativity can only emerge out of knowledge and

discipline (B erliner, 197 5; Khan, 197 B; Simon, I97 8).

Although Montessori championed the cause of
children's' freedom in the educational environment,

she readily suspends this in the quest for learning and

understanding (Li1lard, 1972). Montessori feels that

children must be taught the proper ways of the world

so that they can go beyond and use what is known in
search of what is possible. If children do not

understand reality, they are, in Montessori's opinion,

doomed to a powerless existence where they solve alt
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probiems and remove all obstacles in fantasy only

(Montessori, 1965).

Fantasy, then, is down-played in the Montessori

classroom. It is not considered to be synonymous with
imagination, but is rather a reflection of unfulfilled
desire Adults, in the Montessori view, aÍe content with

the reality of their lot and children should be taught

this as well. Any change in life should come through

efforts that aÍe realistic and obey the laws of nature

and rationality (Berliner, I975). Thus, Monressori

environment does not condone the use of fantasy play

materials or mythical (fairy-tale-like) literature
(Simons 8. Simons, 1985).

By engaging in realistic activity and by learning

the laws of nature, children come to understand what

is within the realm of the possible. Toys and equipment

that are non-directive leave too much room for
fantasy and improvisation based on non-realistic uses.

This is discouraged by Montessori teachers who insist

on pre-usage instruction, admittedly at the expense of
the child's freedom (Lillard, I97 2).
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Montessori's supporters continue to interpret and

enact this vision of creativity and discipline. Berliner
(I97 5) concurs with the Vlontessori attitude stating

that children should not be left to their own devices

insofar as discovering the laws of nature and creative

potential" He rebukes those who claim that children

posses innate creative talent that should be fostered in
a non-directive manner. Allowing this in Berliner's

view would be tantamount to accepting the savage

state of humankind, trapping it in an unenlightened

existence of ignorance and disgrace.

Khan (1978) stares that the "stereoryped

creative bohemian" (p.4), highly prized by many in
modern society, represents the belief that creativity is
based on novelty and curiosity. He challenges this

opinion, stating that these qualities exist in the

primates but do not constitute creative potential. True

creativity emerges from uniquely human existence

which includes order and structure. Innovation is

tolerated only within the confines of the structured

environment.
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Montessori stresses the importance of freedom

and postulates the existence of sensitive periods

during which critical aspects of the innate "psychic self"

emerge (Montessori, 1963). Despite this apparent

belief in the natural state of child development, a

clearly directive philosophy emerges as a counter

balance to fantasy and imagination. Montessorians

justify the contradictory nature of these beliefs by

stating that they aÍe, through the teaching of
restraint, liberating children from the burdens of
discovering the reality of nature. They cite the fact

that freedom from structure was not intended by

Montessori (Standing, 1962) and that rhrough her

experience she has found that children prefer realistic
work to "useless" fantasy play (Montessori, 1965).

Novelist Ayn Rand, an avid supporter of the

Montessori educational movement, agrees in principle
with the view that crearivity and imagination should

be grounded in reality and constraint. she states that

the Montessori materials are superior to others

because they force children to learn obedience to the

laws of nature. If children are to deal with reality
(which is in her view an absolute), they must learn to
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find one right answer. Feelings and "whims" of children

do not play a role in reality and should therefore be

discouraged (Berliner, I97 5).

Critics of the Montessori philosophy have for

some time challenged this interpretation of creativity
and freedom. American educator Dewey remarked

that while the Montessori classroom liberates children

from the physical constraints of previous educational

models, it does little to free the intellect of children

(Dewey, 1 9 1 5). Australian educator Simpson (1912)

reports the devaluation of fantasy in the Montessori

classroom and links it to to other educational practices

of the day whose emphasis on cognitive learning

outweighs any concern for imagination and emotion.

Modern criticism of Montessori education centers

on the absence of open-ended equipment and fantasy

books or play materials (Biber, 1984; Coopersmith &
Feldman, I974; DeVries &. Kholberg, 1987; Evans,

197 5 ; Frost, 1973; Metzis, I97I; Widmer, 1970).

Elkind (1983) discusses the importance of fanrasy play

in the many aspects of children's development. In light
of the overwhelming evidence establishing the benefits
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of fantasy play (Johnson, Christie &. Yawkey, I9B7),

Elkind states that Montessori programs should adapt

and change their policy and include such activities.

Evans (Ig7 5) reports that Piaget (1973)

discussed similarities and differences between his

concept of child development and that of Montessori.

Piaget notes that his model stresses the discovery of
the mechanics involved in many tasks as part of
cognitive development. As such he is concerned with

the Montessori tendency toward closed-ended

materials for use in one pre-determined fashion. Piaget

felt that these convergent materials could potentially

limit the child's desire to explore personal solutions.

Such criticism appears to be permeating the

thinking of Montessorians who are slowly

incorporating free art, open-ended play materials and

fantasy props in their classrooms.

Torrence ( 1988) in an examination of American

Montessori classrooms notes the fact that most now

contain open ended play materials. Tittle and Ohlhaver

(197 5) state that modern play research does presenr
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a compelling argument for change in the Montessori

attitude towards fantasy play. Weiniger ( 1978)

presents an art curriculum that fits within the

Montessori framework of child development and

discovery, yet is non-directive and allows for self-

expression. Despite the fact that Montessorians such as

Sullivan (1978) equate free-form modern art with
confusion due to lack of structure, there appears to be

a de facto admission on the part of many that fantasy

play and unstructured creative expression do have a

place in the classroom.

Despite this trend, however, the Montessori

environment has maintained its basic adherence to
structure as there remains only one right way for
almost every toy and activity. Far from witnessing a

decisive shift in philosophy, the changes noted above

represent a slow evolution on the part of the

Montessori community. v/hile several pro-Montessori

authors acknowledge the fact that such criticisms exist,

they continue to defend the basic Montessori stance

stating that the critics either misunderstand their
position or have a skewed vision of creativity and

freedom (Berliner, I975; Kahn, \978; Sullivan,lgl.B).
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Thus, the question of Montessori's effect on divergent

thinking ability remains relevant. In fact, it can be said

that in light of an apparent evolution the question of
divergent thinking takes on new importance, for it can

potentiaily validate these adjustments.

C onclu sion

In sum, the research presented in this review has

covered several issues related to the general research

question. This information can be summarized in the

following manner:

A) Despite the fact that divergenr rhinking has been

mistakenly assumed by the psychometric community
to be the central characteristic of creativity, it remains

an integral part of any creativity definition.

B) Divergent thinking appears to be affected by such

influences as educational environment and

curriculum. This assumption is validated by a large

number of empirical studies linking scores on

measures of divergent thinking with specific

environmental and curricular variables.
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C) Eariy childhood experiences tend to influence the

cognitive ability of graduates in varying degrees. The

effect of programs such as Montessori can be detected

in students several years after completing these

programs in scores of IQ and achievement, statistics of
placement in special educational programs and

completion of high school. Evidence supporting a lasting

effect of pre-school programs on the divergent

thinking ability of students is inconclusive,with some

studies indicating that Montessori students were

superior to other program graduates and others

noting inferior performance.

D) Despite the lack of clear evidence suggesting that

Montessori education adversely effects divergent

thinking, there is ample theoretical criticism
supporting such a possibility. Authors have challenged

the Montessori insistence on reality and structure and

the exclusion of open-ended play materials, fantasy

literature and play props. Although some

Montessorians have responded favorably to this

criticism and have altered the environment somewhat,

there remains an adherence to strict structure and
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guidance that may be detracting from students'ability
to think divergently.

This evidence suggests that a possible relationship

between the Montessori environment and divergent

thinking ability does exist and that it may be derected

using a psychometric measure. While few empirical

studies have concentrated on this in depth, there is
reason to examine this important area of children's

thought.
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Chaprer 3

MEIH@

SIIBJECTS (AND SIIBJECT MONTESSORI SCHOOLSI

Subjects were 31 students from two local

Montessori preschool programs, Children's House (19

students) and The Montessori Learning Centere (I2
students). Subjects were comprised of the

Kindergarten age group at both schools. The

kindergarten age group was chosen for two main

reasons: First, the study test (The Torrance Test of
Creative Thinking- Figural Form "4") has been normed

on populations from kindergarten age and upward.

Thus, it will only be possible to compare rhe

Kindergarten age students with the reference group

for comparison of scores. Second, it was felt that this

group had, for the most part, been exposed to the

Montessori program for some time and would have

been influenced most by its educational style.

Although the two Montessori programs to be

studied contain mixed age groupings, each has a

defined kindergarten group for students in their final
year of the three year program. Both groups spend
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some time with a Province of Manitoba-Department of
Education certified pre-school educator (who is also

trained and licensed by the Àzlontessori movement)

separately from the other students. This is done in
order to comply with the Provinc.i of Manitoba-.:
Department of Education regulatiqns governing the

:

operation of a kindergarten program. A large portion
of the hatf-day program consists of free-time at the

various activities and Montessori centers.

V/hile these two programs are of similar
philosophy, their orienrarion and emphasis differ
somewhat. Children's House claims to be more eclectic

in its inclusion of a free afi and recreation centres. The

Montessori Learning centre stresses the academic

aspect of its program as a reading and writing
preparatory course. Its facilities are not as elaborate as

those of children's House which was designed to meet

the specifications of the Montessori program. The

Montessori Learning centre is housed in an otherwise

vacant elementary school and its facilities are not as

easily acssessible as those of Children's House.
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Despite the fact that both programs profess

differing attitudes and adherence to the Vlontessori

philosophy, there appears much in common. Both

schools operate two half-day programs for all students,

including the kindergarten age groups. Both are staffed

with Montessori trained and licensed teachers (as well

as the above mentioned certified kindergarten

teacher). Both are divided into play centres containing

the Montessori equipment and both adhere to the six

basic issues or elements described by Montessori as

essential features of the classroom (Lillard, 1972).

Both programs contain physical and music

education facilities and equipment easily accessible to
the children if so desired. Both have limited circle and

special lesson sessions (in music, physical education

and kindergarten lessons) with varying degrees of
choice for students. Kindergarten lessons are

mandatory and while the other lessons are said to be

voluntary, little choice was actually given to students

during the observations made at both schools.

After observing both programs little difference

was noted in the handling and use of Montessori
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equipment or in the conduct of teachers. Montessori

teachers were noted to be more removed from the

actual activities, observing children more frequently

and interacting with them less often. In addition,

teachers seemed more distanced from students than

average early childhood educators. There was little
physical or eye contact with students and minimal

emotional content noted during verbal exchanges.

The length of time each subject has attended the

program varies from I 0 to 3 0 months, with a mean

for all subjects of 23.2 months. Subjects from

children's House have been in the Montessori program

an average 23.1 months, while those subjects from
Montessori Learning Centere have been in the

program an average of 23.3 months.

Subjects from both schools range in age from 5

years, 3 months to 6 years, 4 months with a mean age

of 5 years, 9 months. The average age of subjects from

Children's House is 5 years, 10 months. The average

age of subjects from The Montessori learning Centre is

5 years, B months.
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Of the total 3I students, B aÍe male, 23 female.

Children's House participants consist of 4 males, 15

females. The Montessori Learning Centre subjects

consist of 4 males and 8 females.

Teachers from both programs were interviewed

in order to obtain further information on the

background of subjects. According to the teachers,

subjects are from a wide range of socio-economic and

family backgrounds. Both schools are private

institutions, however both receive government

daycare and pre-school funding from the Province of
Manitoba. In addition, special grants are made available

to low income families. Both programs do have special

needs students, however none was authorized to

participate in this study. The teachers suggest that all
subjects fall within the average range in ability and

ac hi ev e m ent.

Permission to conduct the study in the two

Montessori schools was obtained from the teachers and

parent committees. Later, parents of prospective

subjects were mailed an informational letter and a
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permission form to be

letters originally sent

a positive response, 5

returned to the school" Of the 36

to subject parents, 31 returned

parents declined.

The test used in determining subject's divergent

thinking ability was the Torrance Test of Creative

Thinking (Figural Form "4"), devised by American

psychologist Paul E. Torrance (Torrance, 1966, I97 4:

Torrance &. Ball, 1984). There are four versions of the

test, two verbal and two figural. Each test can be used

individually and is nor dependant on the orhers for
accurate and reliable interpretation (Levy &. Goldstein,
1984). The Figural Form rrArr consists of three sub-

tests: Picture Construction (a large oval shape placed in
the middle of a blank page), Picture Completion
(consisting of ten irregular shaped line drawings on

two pages) and Parallel Lines (thirty pairs of paraller

lines with varying intervals of space between lines).
Each item is printed in black ink on a white background

and includes space for a title as derived by the subject.

Examples of the test protocol are included in the

appendix.
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Subjects were tested in groups of two, with ten

minutes allotted for the completion of each sub-test for
a total of thirty minutes. The test administrator

explained the procedure for each sub-test using a text
prepared by the test author. Subjects were asked to
use the stimulus presented in each sub-test as part of
an interesting and unusual drawing. Upon completion

of each drawing or sub-test subjects were asked to

devise an appropriate and original title. Torrance states

Í.hat younger children who are unable to write may

verbally present titles to be written by the test

administrator (Torranc e,I966, I97 4; Torrance &. Ball,
1984).

The test is designed to be game-like, avoiding the

use of language that would intimidate and contribute

to performance anxiety. Torrance states that the

prepared text read by test administrators and the

design of the booklet serve to heighten and maintain

interest in the test activities (Torrance &. 8a11, 1984).

In a study conducted by Hattie (1980) conditions for
test administration were examined. It was concluded

that the somewhat formal test-like procedures
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outlined in the Torrance Test of Creative Thinking

manuals (Torrance, 1966, I97 4 ; Torrance and 8a11,

1984) did not affect test results when compared with

other testing conditions.

Scoring for the Torrance Test of Crearive Thinking

can be completed by expert scorers or by a teacher or

test administrator familiar with the S treamlined
Scoring Manual & Workbook (Torrance & Ball, 1984), a

compact version of the original scoring manual

(Torrance, 1966, I97 4) . The authors claim that the

newer streamiined manual has been found to be

extremely time efficient and as effective as both the old

manual and a two-hour training course given to

scorers (8all and Torrance, 1980). Correlation between

scorers with various levels of experience (including

classroom teachers) is quite high, ranging from .86 to
.99 (Torrance, I974).

Test protocols were scored for originality,
elaboration and abstractness of titles in the first
activity and for fluency, originality, elaboration and

abstractness of titles in the second and third. The

second activity was also scored for resistance to
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premature closure. Scores from each activity were

then combined to produce total figures for the sub-

score areas of fluency, originality, elaboration,

abstractness of titles and resistance to premature

closure. These scores were listed initially as raw scores

and were then converted to standard scores for each

subject (Chase, 1985). Standard scores were compared

with those of the norm-reference population provided

by Torrance as an unbiased representative sample of
average kindergarten students. Subjects were given a

percentile ranking for each sub-score area as well as a
calculation of the mean of all sub-scores. The norms

are based on test responses and scores of 37,814 child

and adult subjects from kindergarten age upward. The

total number of kindergarten age students in this

sample is 7 50 (Torrance & Ball, 1984).

Fluency is calculated in the second and third sub-

tests by summing the number of different ideas

derived from the presented stimuli. Because the first
sub-test consists of only one section, it cannot be

scored in this area. Originality is determined by

comparing the subject responses with a frequency

chart provided by the test authors. Thus, if a subject



DIVERGENT PRODUCTTON IN MONTES S ORI

IJ

draws an item commonly chosen by test -takers, few

points are be assigned. Elaboration scores are based on

the number of details contained in any response that

go beyond the basic makeup of the figure. If a mouse is

drawn, for example, wíth detail in shading and items

such as whiskers, a curled tail etc., it is given extra

credit.

Abstractness of titles is scored on the basis of the

title response to each drawing. Higher value is given

for titles which provide more than a mere description

of the objects drawn in the response and which add to
the narrative. Resistance to premature closure in the

second activity refers to the ability to utilize the given

shapes as part of a new and larger drawing which

incorporates the presented stimulus but does not

consist of the stimulus alone. If, for example, a rr\/rr like

shape is used as a representation of a bird with no

addition to the basic shape, it is said to have been

closed prematurely. If, however, the shape was

transformed into a larger drawing which used the

shape to form a new object separate from the rrvtr it is

said to have resisted premature closure.
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Treffinger ( 1985) reports that rhe reliability
scores for the Torrance Test of Creative Thinkins
(using formats such as test-re-test studies) have

proven to be quite high, ranging from .50 to .93.

Despite the fact that this data was collected from

studies using various forms of the test and several

different grades and class sizes, Treffinger states that

the tests "... display reasonable reliability for group and

research applications." (1985, p.I296). Torrance's

(197 4) Norms-Technical Manual lisrs several studies

supporting the reliability and validity of the figural
tests. Subsequent studies have been conducted

confirming the validity and reliability of rhe resr and

the newer streamlined scoring method (Mourad , I97 6:

Rungsinan, I977; Al-el-din, I97B; Torrance, l97g).

In addition to this, the Torrance Tests of Creative

Thinking have been validated in two important areas.

Firstly, scores of individual subjects have correlated

positively with other established measures of ability,
including observational reports, teacher evaluations

and academic/leadership/ dramatic achievement.

Secondly, longitudinal studies of test subjects have

been conducted over a period of many years. These
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ranges of the creativity test tended to display high

levels of achievement in certain specific endeavors

(such as writing, leadership and medicine) and often

chose unusual educational and occupational paths

(Parker, 197 9; Riesman &Torrance, 197 B, 19 80,

Torrance, I972a, I972b, I972c, 1972d, 1980,

1981a, 1981b; Torrance &. Vy'u, 1981).

The Torrance Tests of Creative Thinking have

proven to be one of the most popular measures for
creative ability and divergent thinking skill used by

both teachers and researchers. Levy and Goldstien
(1980) report that the resr has been cited by rhe

Mental Measurements Yearbook ( 1985) in over 560

separate studies as the research tool of choice.

Torrance and Ball ( 1984) claim that over 1 1,00

published studies have utilized rhe tesr. It is assumed

that the ease of the test procedure, coupled with it's
respectable reliability and consrruct/predictive

validity make the Torrance test a. highly artractive

option among researchers.

75
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Despite its apparent populaúty, The Torrance Test

of creative Thinking has come under considerable

criticism in recent years. According to chase (1985),

Torrance establishes a definition of creativity which

does not appear to be fully assessed by the sub-test

items. Other criticism of the test and of the

psychometic movement's definition of creativity cast

some doubt on the ability of the Torrance Test of
creative Thinking to assess the varied and comprex

abilities which together constitute creative behavior.
This view states that what the test is actually

measuring is divergent thinking and ideational fluency
ability, which are only two aspects of overall creativity
(Bailin, 1987).

S upporters of the psychometric movement have

acknowledged the fact that no existing test can

accurately measure creative behavior in its entirety
(Treffinger, 1985) Insread, they feel that rhe resrs

can only assess certain abilities linked to creative

behavior. While predictive validity studies have

established a positive correlation between high scores

on the Torrance Tests of Creative Ability and

achievement in areas such as science and leadership,
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correiations with achievement in the arts are not as

conclusive. (Torrance 1980)" There is however,

evidence that a positive correlation does exist between

achievement on the tests and later unusual or

divergent choices in education, training and vocation

(Torrance 1980). Thus, while the Torrance test may

not be the accurate predictor of creative behavior in
general, it does seem to assess divergent thinking well.

In light of this evidence and the psychometric

community's apparent inability to accurately define

and test creative ability as a whole, the present study

will concern itself only with the issue of divergent

thinking. Despite its criticisms, which centre on the

issue of the test's ability to assess creative thinking as a
whole, the Torrance tests remain an effective means of
determining divergent thinking ability. The tesrs

appear to be reliable in this aÍea, have correlated well
with similar tests examining divergenr rhinking ability
(Torrance, 1982) and are therefore considered an

acceptable option for this srudy.
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ANALYSIS

Analysis of the results examines the following:

First, scores of all Montessori students were contrasted

with those of the norm-reference group, in order to
assess the comparative divergent thinking ability of
the test subjects (as measured by the test).

Second, scores of students from each Montessori

school were examined separately, in order to
determine whether differences noted in the two
programs (specifically the additional art area at

Children's House) can be detected in the test results.

LIMITATIONS OF TI{E STT]DY

Although this study was designed ro accurately

and fairly assess the divergenr rhinking ability of rhe

two Montessori kindergarten programs, there exist

several flaws which must be noted. These difficulties
were, for the most part, unavoidable and may have

influenced the results of the study to a certain degree.
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It is feit, however, that these limitations do not

invaiidate the conclusions made from the collected data

and that this research study as a whole is a useful and

potentially insightful educational endeavor.

The limitations are as follows:

1) Subjects attend the Montessori environment for
one half of the school day only. some may be enrolled

in other programs whose philosophy and practise

differ from the Montessori classroom. While it is

assumed that parents would not choose an

environment that directly opposed the Montessori
philosophy, the narure of the specific environment is

not known. The influence of these environments on the

divergent thinking ability of srudents cannot be

asses sed.

2) Home environments of the subjects may, in varying
degrees, concur with, oppose, or be ignorant of the

Montessori philosophy. There are several books and

manuals available to the parent desirous of an

extended Montessori environment in the home
(Hainstock, 197 6; Gimer, 1969; Wingfield &. Wingfield,
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l9l0). It is not known however, whether the home

environments of the individual subjects contrast with

Montessori beiiefs or support them" In addition, it is not

known how the home environment affects the

divergent thinking ability of students and whether this

influence supercedes that of the classroom (or vise

versa).

3) Assessment of divergent thinking is made through

the use of one instrument only. Optimally, such an

assessment would include the psychometric testing,

intense classroom observation, review of product

samples such as writing and afi projects and

interviews with students and teachers. Due to time and

privacy limitations, however, the testing method was

chosen. Other options would have required more time

in the classroom as well as significant disruption of
student and teacher routine than was deemed possible.

4) It is impossible to assess the divergent thinking

ability of students prior to entering the Montessori

program. Normally, tf would be prudent to conduct a
pre and post-testing of subjects in order to compare

the outcome results. However, the Torrance tests are
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normed on subjects starting at kindergarten age and

preciude the possibility of a pre-test on students

under the age of five years.

5) Despite the claim made by both programs ro be

adherents of the Montessori philosophy, it is possibre

(though not probable) that neither reflects the true

Montessori method. Both programs appear to follow
the Montessori guidelines thoroughly, with individual
modifications. The author is not an expert in
Montessori education so it is therefore impossible to
fuily assess the impact caused by the various levels of
adherence. However, because all teachers have been

trained in the official Montessori training program and

the equipment does, for the most part, reflect the

Montessori philosophy outlined in the various books

and manuals reviewed, it is assumed that these

programs are reflective of the Montessori model. This is
not, of course, stated conclusively.

Ideally, it would have been wise to have tested

larger number of Montessori schools in order to
broaden the population and the range of adherence

Montessori philosophy. However, most other

to
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Montessori programs begin at kindergarten unlike the

two subject schools whose programs begin at the pre-

school level. Because these students would have been

entering the Montessori environment for the first time
as kindergarten students, the impact of the program

on their divergent thinking would have been difficult
to assess. In addition, this structure cannot be

compared with that of the existing subject programs

because of the difference in age range.

6) Due to the fact that the subject programs are harf-

day programs which are run as private institutions, it
is most likely that most students will be from the

middle to upper socio-economic range. Despite the

claims made by both programs that students

represent all economic backgrounds, it seems highly
unlikely that many would come from lower income

families. This is because of the fact that tuition fees and

the demands for midday transportation and feeding
would most likely be prohibitive ro a family depending

on two incomes and unable to hire in-home child caÍe.

As a result of this fact, the information gained

from the study may not be representative of the
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population as a whole" The effects of Montessori may

differ among children of varying socio-economic

groups. This is especially possible given the research of
Reisman (1962), Ausubel (1963), Vf cKinnon ( 1982)

and others which suggest that home environments

differ between income groups and affect the influence

of school environments.
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Collection of the study data was completed over a

period of six weeks. Atl of the 3I subjects whose

parents agreed to their participation were given the

Torrance Test of Creative Thinking-Figural Form "A".

Reaction to the testing procedure on the part of the

participating subjects was quite positive; all appeared

to enjoy the process.

After collecting the data from both subject

schools, the completed test protocols were sent to the

Scholastic Testing Service (publishers and

administrators of the Torrance tests) for scoring by

professionally trained experts. This procedure was

used to insure the highest possible reliability in scoring

the test results. Test summaries were provided for
each individual subject and the rwo subject groups.

Each summary included a raw score as well as a
standard score and percentile ranking for each of the

test sub-sections and the overall test (see appendix).

Chapter
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The results are summarized in Tablel and are

listed separately for both schools. For subjects from

Children's House, average scores across all sub- areas

was at the 78th percentile. Individual children from

this school, however, ranged from the 48th percentile

to the 97th. On specific sub-areas the scores for
Children's House were as follows: For Fluency the mean

group score placed the subjects in the 49th percentile

with individual scores ranging from the 9th to the

87th percentiles. For Originalit)¡ the mean group score

placed subjects in the 54th percenrile with individual
scores ranging from the 9th to the 98th percentiles.

For Abstractness of ritles the mean group score placed

subjects in the 57th percentile with individual scores

ranging from the 24th to the 88th percentiles. For

Eiaboration the mean group score placed subjects in
the B6th percentile with individual scores ranging

from the 63rd to the 99th percentiles. In rhe

Resistance to Premature Closure sub-area, subjects

from Children's House received a mean score placing

them in the 94th percentile. Individual subject ratings

ranged from the 7 }th percentile ro the 99th.
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In generai, scores from the Montessori Learning

centre resembled those from children's House closely.

The average score across arr sub-area areas was at the

83rd percentile, with individual ratings ranging from
the 29th percentile ro the 99th. In rhe specific sub-

areas the scores were as follows: For Fluenc)¡ the mean

group score placed the subjects in the 57th percentile

with individual scores ranging from the 9th to the

89th percentiles. For originality the mean group score

placed subjects in the 63rd percentile with individual
scores ranging from the 9th ro the 95th percentiles.

For Abstractness of Titles the mean group score placed

subjects in the 67th percentile with individual scores

ranging from rhe 24th to the 99th percentiles. For
Elaboration the mean group score placed subjects in
the 90th percentile with individual scores ranging
from the 41st ro rhe 99th percentiles. In rhe

R.esistance to Premature closure sub-area, subjects

from the Montessori Learning centre received a mean

score placing them in the 91st percentile. Individual
subject ratings ranged from the 70th percentile to the

99th.
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Differences between the two school groups were

tested for statistical significance, using a T-Test (Best &.

Kahn, 1989). The test revealed no significant

difference between the two subject group scores. The

total group scores have therefore been combined in
Table 1 and will be discussed jointly in Chapter 5.

Average scores across sub-areas reveal that

subjects from both schools (N=31) received a mean

score at the 81st percentile. Individual subject ratings

ranged from the 29th percentile ro the 99th. On the

specific sub-areas the scores were as follows: For

Fluency the mean group score placed the subjects in
the 53rd percentile with individual scores ranging

from the 9th to the 89th percentiles. For Originalit)¡
the mean group score placed subjects in the 58th

percentile with individual scores ranging from the 9th

to the 98th percent i1es. For Abstractness of Titles the
mean group score placed subjects in the 62nd

percentile with individual scores ranging from the

24th to the 99th percentiles. For Elaboration the mean

group score placed subjects in the 88th percenrile with

individual scores ranging from the 4I to the 99th

percentiles" In the Resistance to Premature Closure



DIVERGENT PRODUCTION hi MONT"E S S ORI
B8

sub-area, subjects from both subject schools received

a mean score placing them in the 92nd percentile.

Individual subject ratings ranged from the 70th
percenrile ro the 99th.
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TABLE 1

PERCENTIIIE SCORES FOR MONTESSORI SIIBJECTS

TORRANCE TEST OF CREATI\rE THINKING-FIGUR.AL FORM ''A''

*CH **MLC ***GROUP

(L{=19) (N=12) lN=31)

GENERA{, SCOR.E: 7 I 83 81

SUB.AREAS:

FLUENCY: 5849 53

ORIGINALITY: 5 4 5863

ABSTRACTNESS

OF TITLES: 6757 62

ELABORATION: 8 6 90 88

RESISTA}ICE TO

PREMATURE CLOSTIRE: 9 4 91

* CH= CHILDRENS HOUSE SUBJECTS SCORES IN PERCENTILE
**MLC_ MONITESSOzu LEAR¡{ING CENTTERE SUBJECTS SCORES IN PERCENITILE
***GROU?= SCORES OF ALL SUBJECTS Il.{ PERCENTILE

92
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CHAPTER 5

DISCUSSION

DISCUSSION

The results of the study outlined in chapter 4

serve to both confirm and contradict the general

hypothesis. Contrary to the initial hypothesis rhe

Montessori programs do not seem to suppress

divergent thinking as defined by the Torrance test.

With average student scores in the 81st percentile,

children in this study were well above average in
ability to think divergently.

What, then, is the causal relationship between

these scores and the Montessori program? Perhaps the

Montessori program actually enhances divergent

thinking through its unique program and educational

philosophy. It could be argued that the Montessori

belief in establishing a sense of nature and reality and

the need to pre-instruct students in the fundamental

principals of many operations and activities does

indeed free them from the constraints of simple

knowledge acquisition. Having been liberated from rhe
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need to discover basic "facts" on their own, students

can concentrate on the process of using their

knowledge in new and unusual ways. Hence, the

elevated scores on the Torrance test.

Such an assumption, however, cannot be made

without consideration of outside factors common to the

subject population. These factors may have

contributed to the high scores as much as exposure to

the Montessori curriculum. Subjects attend private

Montessori schools for half of every day. This

circumstance means that the subjects likely come from

middle to upper-middle class families who do nor need

full-time child care and who can afford the tuition of
the programs. Such an arrangement would be difficult
or impossible for families of lower socio-economic

status"

Assuming, then, that these students tend to come

from families in the upper socio-economic range

several consequences follow. Such families typicalty

spend more time encouraging children's education and

achievement as compared with families from lower

socio-economic groups (Katz, 1964; Hyman, 1965).
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Famiiies in this population have been shown to provide

an atmosphere for children that prepares them with

skills useful for classroom success (Reisman, 1962;

Ausubel, 7963). In a study conducted by Mckinnon
(1982) examining 

-children 
from this class group, no

difference was found in ability of those students who

were enrolled in a Montessori program and those who

stayed at home. Taken together these findings imply
that a middle class home environment can enrich child

development as much as or more than the preschool

classroom.

In addition to the possibility rhat the home

environments may have contributed to high scores on

this measure of divergent thinking ability, most of the

children may have benefitted from being placed in
public school kindergarten when nor in Montessori. It is

unclear whether the Montessori program is

supplemented or offset by these other educational

programs which most likely influence the child with

equal intensity.

The question of Montessori's ability to influence

students' divergent thinking ability has nor been
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clearly answered through an examination of the

overall average of scores from all sub-areas. As such, it
is impossible to conclude with any certainty whether

the influence of Montessori or other environmental

factors have contributed to the high overall scores.

These scores appear to be quite high. However, the

range of sub-scores (which together constitute the

overall scores) varies considerably. Despite the

appearance of a generally high score, some scores on

the test were unusually low. The fact that the subjects

originated from predominantly higher income homes

would have suggested that scores would consistently

be in the upper ranges. This, however, is not the case.

It appears that the Montessori classroom may in fact

be exerting some influence on the divergent thinking

behavior of students which is not mitigated by the

home and public school environments.

An alternate means of determining the influence

of the Montessori program on divergent thinking is ro
examine the sub-scores of the subjects in an attempt

to understand the relationship between the Montessori

curriculum and ability in these specialized skills. If
students appear to exhibit strength in one or more
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areas which are emphasized

program then it can be said

Montessori can be detected

by the Montessori

that the influence of
in their performance.

An evaluation of the sub-areas reveals a

significant difference between the general scores on

the Torrance test and scores on the sub-areas of
fluency and originality. Fluency, described by Torrance

as the most critical aspect of creative ability is

consistently correlated with divergent thought.

Similarly, originality represenrs the ability ro derive

unique ideas and views. Montessori subjects scored on

average only in the 53rd percentile in the fluency

area and in the 58th percentile in originality, as

compared with an average score placing them in the

B 1st percentile overall.

Conversely, the areas of greatest strength were

elaboration and resistance to premature closure with
scores placing subjects in the 88th and 92nd

percentiles respectively. These areas represent the

ability to go beyond the confines of the given stimulus

and create a product that incorporates it. Elaboration

refers to the use detail beyond the basic definition of
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the chosen object. If, for example, ãfl animal is drawn

which includes more than the basic features, such as

fur, teeth, whiskers or claws, credit is given for this

elaboration.

Resistance to premature closure refers to the

second activity in which simple lines are presented as

stimuli. It is the ability to incorporate the stimuli as

part of a larger drawing rather than remaining

confined by it. If, for example, the simple rrvrt like shape

is added to and changed into a drawing that is not

restricted to its obvious and limited shape it is credited

for resistance to premature closure. If, however, the

shape is turned into a bird without adding and

changing the basic stimulus, it is said to have been

prematurely closed.

The score patterns of the group in these

particular areas ate indicative of the curricular

emphasis in Montessori. Because the program contains

so many pre-set activities and projects, students are

not encouraged to engage in ideational fluency in their

everyday learning. They are, however, asked to utilize
elaboration skiils and resist the closure imposed on
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them by materiais and projects that are not

particularly open-ended.

In these specific ways, Montessori students may

have been prepared for a test such as the Torrance
which presented pre-set

structures for elaboration. The philosophy of the

Montessori classroom is based on utilizing the given

rules and constraints of nature in order to express

individuality. Divergent, original thinking may nor be

necessary in a classroom that provides basic principles

and operations. It is, however, important for

Montessori students to take the given and transform it
into an experience that is personally relevant and

meaningful.

The addition, ofl the part of Children's House, of a

free-art area does not seem to have affected the scores

of subjects from this school. Despite the fact that this

aÍea allows students more artistic expression it does

not appear to differ from the Montessori model

signifcantly. Because of the Montessori-like emphasis

placed on the maintenance of the aÍea and the

tendency of students to follow pre-designed activities,
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the centre remains a traditionally run activity. In this

way it does not represent a departure from the

Montessori curriculum.

In sum, the scores on the Torrance Test of
Creative thinking reveal that Montessori students

performed well above average in skills related to

divergent thinking. It is not known whether the

Montessori program or outside influences contributed

to these exceptional scores and it is possible that both

play a key role. Examining the areas of relative

strength and weakness reveals that Montessori

students are less able to think with fluency and

originality and display great skill at elaboration and

resistance to premature closure. This is consistent with

the general tendency in the Montessori curriculum to
present students with activities which require little
originality and fluency and to rely instead on the

student's ability to work within the confines of the

pre-structured materials in order to elaborate and

expand on the given materials.
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IMPLICATIONS FOR FURTHER RESEARCH

This study represents a beginning in the

assessment of Montessori's (and other educational

programs') effect on creative and divergent thought.

Little study has been attempted in the general

evaluation of curricula as it relates to divergent

thought. Some work is now being done in the area of
creativity enhancement in the classroom (Baer, 1987;

Davis, 1989; Treffinger & Firestein, 1989). However,

with no simple definition of crearivity and little
apparent research in the atea of school effects, few

programs can be expected to succeed.

This study highlights the need ro examine

learning environments, such as Montessori, in order to
determine how they affect students' divergent

thought. A more in-depth study of the Montessori

classroom in warranted , where children's work and

play habits are observed and compared to scores of
formalized testing procedures. Attitudes of teachers

can also be examined in order to understand better

how their philosophies affect classroom outcomes.
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Certainiy, a better understanding of the effect of

classroom processes on divergent and creative

thought will require a more comprehensive definition

of creativity. The search for such a definition and the

components that enhance creativity is currently of
great concern to researchers (Roweton, 197 6; Lubeck

&. Bidell, I9B7; Goswami, 1988; Farra, 1988; Kuo,

I98l ; Smith &. Carlsson , 1987; Runco B. Albert, 1986;

Sternberg, 1987). The corporate sector in particular

seems quite interested in understanding creativity so

that it can train employees to be more productive and

innovative (Prausnitz, 1985; Ludwig, 1988; Kanter,

1984). Creativity journals, workshops and specialists

routinely sell their views on creativity and its
enhancement (Brazziel, 1988; Groennings,, 1987).

Defining creativity presents not only a problem

but a philosophical dilemma as well. Even once a

consensus about the nature of creativity is found,

important questions of policy and value remain. Does

society really want to produce a generation of highly

independent and creative thinkers? Is it in the best

interests of the society to raise children whose
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divergent thought may challenge the established

institutions and procedures?

CO}{CLUSION

The findings of this study imply the need for more

flexibility on the part of Montessori teachers in

structuring certain activities if divergent thought is to

become an educational goal. It is apparent that while

the Montessori style of activity in general does not

impede divergent thinking ability, it does tend to focus

on certain skills and de-emphasize others. As such, it
may limit the potential of students to become truly
divergent thinkers.

It can be argued that the ability ro think with

fluency and originality is an important skill in many

areas of end.eavor, including problem-solving. Unlike

the Montessori environment, which provides children

with tasks, life in the "outside world" calls for the ability
to function with divergent thought and action. While it
is vital for a problem to be solved utilizing the "laws of
nature" (as Montessori puts it) and the given

particulars of a situation, it is equally necessary to use
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original thought in constructing viable solutions.

Vocational educators such as Schon (1987) advocate

the development of a professional who not only applies

known theory with great skill but who is able to reflect

new and unfamiliar situations with independence and

ability. This suggests the possibility that original, fluid
thought may play an important role as a means of
generating new applications and directions.

Apparently the Montessori community is aware

of this need and is, in some measure, beginning to heed

the warnings of its critics. In an article published in a

British Montessori teachers journal, Wheatley( 1990)

states that "creativity" should be emphasized in the

Montessori classroom. The author calls on Montessori

teachers to encourage original, imaginative thought.

She suggests the abandonment of formalized art

lessons and greater flexibility in all art projecrs. Most

surprisingly, the author states that children should be

given freer reign in use of the Montessori toys,

allowing them to use this equipment as part of their

desired fantasy play (once their "proper" use has been

learned). This statement represents a radical
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departure for the Montessorr movement which has,

thus far, denounced such activity.

The Montessori movement is an old and well-

established philosophy. As such, it may be difficult for
its advocates to revise. Many followers treat the

philosophy with religious-like zeal and exhibit hostility
towards criticisms and calls for new insight and

direction (Simons &. Simons, 1985). If the movement is

to continue in the ground breaking tradition of its
founder, it must always seek to evaluate its

performance and alter its course in order to remain a

powerful and vital force in early childhood education.

There is much to be said for the Montessori

program. It leaves children feeling independent and

autonomously competent in many areas. It also allows

children to look concretely at the world around them

and prepares them for many skills of adult life. It is for
this reason that this study was undertaken, not as a
denunciation of the Montessori philosophy, but as a

means of examining the flaws of a system whose core is
worthwhile and beneficial.
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APPENDIX A
February 15,1990

Dear Parent(s) or Guardian(s):

I am writing to you with regard to a research project that I am conducting as
part of my masters thesis. I am examining the effect of the Montessori program on the
creative ability of Kindergarten age students.

As part of this study I would like to administer the Torrance Test olÇreative
Thinking to the Kindergarten age students in this and one other Montessori program in the
city. The test, developed by a well respected American psychologist consists of several
drawing activities where children are given a shape or lines and asked to create a unique
picture and title. The test is meant to be game-like and fun and lasts approximately thiñy
minutes.

I would like to stress the fact that I am not interested in individual results but
am rather looking at group performance. Complete anonymity is therefore guaranteed. I

would be most happy to provide you with a report on my findings as soon as the thesis is
complete (sometime in the late spring learly summer).

Let me assure you that your child will be under no pressure to parlicipate ¡n

the test if he or she does not wish to and can decide to withdraw from the study at any
time. I would, however, be most grateful if you would agree to allow your child to
participate in this project

lf you have any further questions or concerns please feel free to contact me at
589-2026. You can also contact the staff and parent board of your child's school, they will
be supervising my activities at the school.

I would like to thank you for your assistance in this project and hope that you
will agree to allow your chíld to participate.

Sincerely,

Avi Rose
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!.ETTEM 8F' C[}NSËNT

l, ___ ffi[_!-uu.F MV
[!-t ¡¡_u T{} FffiffiT[C!FHTE ¡N ffiUg
HTSE'S HESEfiHC!.{ PHüJECT ffi$ ME$Cffi!BEM T{} ME IN T¡-IE ENC¡-&SEM
LETTEH. I UNNEH$TffiNI} T¡-{HT TFIE TESTSroG ru,[[I-¡- HE NüF{E E¡{HÐT[.Y ffi$
üI¡T8-INEü ¡ro TFIE LETTEH Hh{M T¡{HT MV C!.IILM [Hro ffiEFU$E Tü
PHHTI[!FHTE IF T¡.!EY 5T NES!ME. I Hå.Sü UNMEHSTHNM TTßHT II}Mr[-ETE
HroüNYM¡TV IS G[IHHHroTEEN HroÍ} TI.IHT TFåE ¡NTIUIüIJH!- TEST $Ðüffi8 üF
MV [F¡¡!-I} UI!!.1 NüT EE USEM ¡þ¿ HNV IXJHV I}TI-[EH T¡-¡HN ffiS FHHT TF frN
OI¡EHHt!- 6HI}IIF, 5CüHE" HE$[J[TS fiF TFåE STUMV LÍJIL!. BE Mffi[}E
H['ffi[I-HE[.8 Tü ME [XPTN HEI}IIEST.

5 ¡GNEM

{PHHEHT TH G[3RHilIHN}

IN OMBEM TO MLLOru FOM BEMEM MNMLV$[$ OF TTHE TE$T
MESULT$ ruOULM VOU KINDLV INGLUDE THE FOLLOru[NE
INFOMF4ffiTI[ON¡

NffiME TF [&{EN-ü

FEMH!-E _
MffiLE _

mffiTE üF 8lffiTF{: {mnv/M8NT¡-[/VEffim] / ___ /

NHME ßF MTNTESSI}HI SC!.!ü8!.

¡-¡Tru ¡.TþIG ¡.IHS VütXH CT¡ILI} HEEN HTTENI}¡NG T¡.¡IS MTNTESSüHg PHTGHHM
{VEHH$/MüNT!.¡S}?

PH-EffiSE ffiFT&.Fffiro TK{ g$ F-ffiffiþ{ T{3 ryffiåiffi ÐF8 åLK3'5 Silå{ffiA31
ffis sffiffiro ffis FffissåffiH-H {pnefenætuågJ tury Mæs.cB-u ßz.Êrfeþ"

THÅNR YÜU
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x.. PïCT'{JRE CONST'R'UCT'ION 1 3 B

On the opposire page is a curved shape. Think of a picture or an object which you can draw

with this shap€ as a parl

Try to think of a picture thar no one else s/iil think of. Keep adding new ideas to your first
idea to make ir æil æ intsesting and a-s exciting a story as you can.

rwhen you have completed your picture,-think up a name or. title for it and write it at the

bonom of rhe page in the space prõ"iOø. Make your title as clever and unusual as possible.

Use it to help æll your story.

YO{.JR, TN'I'}.E:

2
CcPynght @ 1962, Schcrl¿rtic Tcciag Scrvice. I¡rc., Bcn¡¡nville. Illinois @168056. A.Il rielus resewed No pan of rhis work
may be rcproórccd q t¡sosmiúed ia ary føm or by any mcaas, dccuøric ø mccl¡a¡ric¿l including r€co¡ding; o{ Âny
infcrmaricEr sorage and rEûÈvsl rystãtr, withcnrt prior permissiør in wriring frcrn úÊ publisher. PrintÊd in the U.S.À
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,Activity 2. PICT'URE COMPX,ETION

By adding lines to the incomplete f,rgures on this and the next page, you can sketch some
interesting objects or pictures. Again, try to think of some picnre õt o'U¡ect thar no one else
wtil think of.Try to make_it tell as c_o_mplete and as interesùng a srory as you can by adding
to and.U{¿itq up your first idea. Make up an interesting tiile for each-of your drawingi
and write it at the hnom of each block next ro the number of the figure.
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ln ten minutes see how mlrny objects or pictures you can make from the pairs of straight
lines below and on the next two pages. The pain of su'aight lines shouid be the main part
of whatever you make. With pencil or crayon add lines to the pairs of lines to complete
your picture. You can place marks between the lines, on the linés, and outside the lines-
wherever you want to in order to make your picture. Try to think of things that no one else
will think of. Make as many different picrures or objects as you can and pur as many ideas
as you can in each one. Make them tell as complete and as interesting a story as you can.
Add names or titles in rhe spaces provided.

-1-)

6.5.4.
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