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ABSTRACT

Research to-date has demonstrated large differencas among children
in willingness to approach stimulation of high levels of ambiguity, novelty
and complexity. This willingness, generally termed "curlosity™ has been
shown to be unrelated to intelligence while yet a necessary condition for
creative productivity. .

One of the premises of open-plan schools is the bellef that curlosity
end creativity will be enhanced In their system of education. In 1ine with new
thrusts in education and directlon from reports such as the Hall-Dennls Regort.
school boards in Ontario have been opening schools with )ittle or no empirical
evaluation.

This study was dezigned to test four groups of [ pils entering
Grade 2 In the York County School 8ocard area, two groups in open schools and
two In traditional schools chosen because of their simllarity in size, location
and soclo-economic status of the puplls over three years of schooling. The '
students were tested once in Grade 2 in 1972, sgain In Grade 3 in 1973 and
finally In Grade & In 1974. Comparative data were analyzed for 198 subjects
who were In the same schools throughout the three years.

Results showed no consistent differences in curlosity and creativity,
between the two types of schoo) systems. However, there was an increasing
difference between the students of the twe types éf schools in their attltude

towards school ing favouring the open school system.
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OBJECTIVES OF THE RESEARCH

The educational community in North America is presently in the throes
of a dilemma. Authors like Leonard, Molt and t1lich have po!n?&d out the fall-
ures and weaknesses Iin the educationa) system and have argued for change and
innovation.

At the same time, there Iis strong resistance to change possibly
goaded by the fear that the Introduced innovations may not be effective or
worse, that some of the achievements of traditional education may even suffer
because of the changes. For it Is clearly admitted by those who advocate
changs, that their ldeas have not yet been empirically tested.

Yet, of great merit is the fact that an educatlional system does not
wait for researchers to pioneer change. Rather, new ideas tead to be initisted
because of the intuitive gentus of individual leaders and reformers. Thus,
recently the free schoo! movement has given Impetus to the estab)ishment of
open-plan schools in Ontario as well as In the rest of .iorth America. These
open-plan schools are often (but not always) open-plan architecturally and are
iovariably based on the criterion of a new type of open or free style of '
education and socia! Interaction.

But innovations must never be allowed to remain untested. Educational
researchers must always stand in the sidelines ready to examine empirically new
programmes and to ldentify the effects, if any, they have on education.

Smart pointed out that evaluation studies are never easy or short-
term (Smart, 1972). In his brief survey of experimental models for evaluating
programmes, Smart argued that "Once sufficient resources are committed to the
success of a programme, it Is almost impossible to tolerate anything which
might indicate fallure. Bvaluation studies should, therefore, be done early

before It is too late to turn back without losing face." (p. 49)

5



-2 -

Smart recommends that guasi-experimental designs be used. In this

design one compares either an experimental group with a control, or two
different experimental programmes. Subjects are tested on entering the
programme and at various points during it. Using the quasi-experimental
approach, this study was designed o compare the differences in develooment

of curlosity, creativity and attitude-to-schooling of children in open-plan

and traditiona) schools.
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INTRODUCT 1ON

The Free-~School Movement

One of the main tenets of the free school movement, is its dedica=-

tion *o the development of creativity in children. John Holt, a ploneer in

the free school system, claims that:

"Nobody starts off stupid . . . ~= we get older . . . this
extraordinary capacity for lear. 3 and intellectual
growth . . . Is destroyed . . . by the process we misname
education . . . a process that gces on in most homes and
schools . . . We adults destroy most of the Intellectual
and creative capacity of children by the things we do to
them or make them do . . . We destroy this capacity above
all by making them afraid, afraid of not doing whiat other
people want, of not pleasing, of making mistakes, of failing,
of being wrong . . . Thus we meke them afraid to gamble,
afrald to experiment, afraid to try the difficult and the
unknown' (Holt, 1964, p. 167).

The Ontaric Task Force on Education, In its report Living and Learning,

quotes Ontarlo's late Deputy Minister of Education, Dr. 2. S. Phimigter, as

follows:

“"Investiveness, adaptability, and creativity are character-
istics which are extremely valuable . . . at presant. VYet
much of our schooling has to do with memorizing, repesting
and following directions . . . Nowadays we are corscious of

the need to uncover the so~called ‘creative children,'

3
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those not necessarily with a high 1Q, but those who want

to do things differently' (Hall-Dennis et al., 1968, p. M).

A reaction against the traditional schools' exclusive focus on
academic achievement began to emerge in North America in the late 1950's in
the form of developing open-plan schools. These schools are rooted in the
philosophy of Rousseau who stressed the belief in intrinsic goals for educa-
tion rather than such extrinsic goals as high grades, avoidance of fallure,
pleasing teachers and vocational training. Intrinsically motivated goals
stress the characteristics of the learning activity and are assumed to develop
curiosity in the pupils and promote creative potential without sacrificing
achievement in the traditional achievement areas of reading, 'riting and
‘rithmetic.

But formal evaluation of the success of open-plan schools in achiev-
ing these goals has been minimal. Relatively few studies have examined
differences between pupils from the open-plan and traditional school system.
Rarely have the studies been adequsately controlled. Most of the evidence
presented has been anecdotal, and the statistical evaluation nas been almost
exclusively of the traditional schools' yardstick of success: academic
achievement. Relatively few studies have measured student emotijonal and
social growth; attitudes towards schoo! and learning; and the development
of creativity and curiosity. Moreover, findings have tended to be incon-
clusive and contradictory. They have generated littie concrete evidence to
prove the superiority of open-plan over traditiona) scheols . . . or vice
versa.

Considering rhe cost of instituting this new type of education--

designing buildings more suited to open-plan arrangements of classes and

(o
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greater flow of movement, retraining staff, preparing new study materials--
the lack of investment in evaluating it is astonishing.

Some researchers have reported no significant difference In
cognitive development between pupils in open-plan and traditional
schools (Kennedy and Say, 1971; Open Space, 1970; York County, 1971}.
Others have indicated superior achievement by traditional school stud;nts
(McRae, 1970; Sackett, 1971), especially after several vears in the
traditional school setting (Warner, 1970). And conversely, other re-
searchers have reported superior gains by open-plan students (Sudbury,
1972), most noticeably after two years in their open-plan setting
(Killough, 1971).

Of the studies which have included an examination-of student social
and emotional growth in their comparison, most have favoured the Influence
of the open-plan setting (Burnham, 1970; Carbonari, 1970; Fowler, 1970;
Halton, 1969; Mister and McCann, 1971; Open Space, 1970), although
Sackett (1971) reported the opposite and Cheek (1970) concluded that
""desirable' student behaviour is not necessarily facilitated by an open-
plan setting.

A possible explanation for the failure to discover significant

and consistent differences between the two types of schooling lies in

~ the methodological weaknesses of the majority of studies so far conducted.

1. Some 25 per cent of the Canadian and American studies reported
for the 1969-1372 period by Metro Toronto's Study of Educational Facilities
(1972) examined the strengths and failings of open-pian schools without

comparison to traditional schools. While experimenters' conclusions

20
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regarding, for example, instructional methods, facility use, interaction
patterns, student development, and staff and student feelings towards their
environment and program may be useful for in-house analyses, they cannot be
extended to prove or disprove the validity of the open-plan alternative.

Yet, with rare exceptions, even those studies which have included
both open-plan and traditional schools in their sample have lacked adequate
matching controls. Generally ignored have been such factors of possible
relevance as the comparability of student age ana socio-economic background;
teacher selection and preparation; and the length of time which students
have spent in their open-plan or traditional school setting.

The length of time a2 student spends in the open-plan setting appears
to affect cognitive gains. Killough's 1971 four-year study comparing cognl-
tive achievement of elementary students in nongraded open-plan. schools and
graded traditional schools indicated that open-plan students show a signifi-
cantly better achievement gain in most cognitive areas after, but not before,
at least two years in that setting. Few research studies, though, have
matched experimental students on the length of time which they have spent iIn
thelr respective school settings. And few studies have made more than a
single comparison in time between open-plan and traditional school students.
Only 20 per cent of the studies.reviewed by the Study of Educational
Facilities were ongoing or beyond one year in length. Yet Kennedy and Say
(1971) concluded after their one-year study that a three~year time span is
essential to produce moximum validity In data analysis and in the drawing

of conclusions.
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2. The criteria for selection of open-plan and traditional test
schools should be carefully examined . . . and thus the differences or lack
of differences reported between schoo! types. The terms '‘open-plan' and
“open concept” tend to be used interchangeably. It is often unciear whather
open-plan test schools are selected primarily on the basis of open-space
architecture or open-concept philosophy. Schools designed and labelled open
may not in practice be open, while schools denoted traditional may aetu;lly
operate on an open concept. As Mister and McCann (1971) concluded, openness
may be a state of mind rather than the presence or absence of walls.

Caswell and Campbell (1972) developed a quantitative test of school
openness which they applied to five grade two classes {n one traditional
and one open~-plan school. Adapting the form designed by the Study of Educational
Facilities (1971), they made observational recordings on thirteen facters.
While the open-plan school operated in a more open fashion than did the
traditional school, and vice versa, the open-plan school was by no means
totatly open in its operation nor was the traditional school completely
traditional in its functioning. Both schools used open and traditional methods
with their pupils. Despitc their labels, the schools did not represent
extremes along a traditional-open continuum but rather fell somewhere between.

3. Eighty per cent of those studies reviewed by the Study of Educa-
tional Facilities focused on the educational programs in open=-plan and
traditional schools. Differences In instructional practices, grouping
patterns, verbal and nonverbal behaviour, the quantity and freedom of move-
ment, teacher satisfact!on, student attitudes, and teachers' perceptions of

their students' development were recorded. Also noted were the reactions of
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staff and students to such specific features of their physical environment
as noise, lighting, thermal conditions, and space potential and its.utlliza°
tion. In fact, these features became the major focus in 20 per cent of

the studies reviewed. Yet the evidence presented in most of these studias
is essentially anecdotal, obtained by classroom observations of teachers

and students, structured and open-ended questionnaires, interviews and
informal discussions, and not tested statistically.

h. Nearly all the statistical evidence presented comes from re-
sults of achievement and intelligence tests. But in .sing academic achieve~
ment as a measure of program and environmenta! success, researchers are ignor-
ing the basis of the open-plan concept with its shift away from an authori~
tarian, academic focus to self-initiated learning and creative activities.

The success of schools designed and presumably operating on this open prem=
ise cannot therefore be properly and sufficiently measured against the
traditional yardstick of academic achievement, especially with instruments
designed to measure the differing skills developed in the traditional scnools.
Open-plan success instead should be assessed in terms of student emoticnal

and social growth; attitude towards school and learning; and the development
of curiosity and creativity.

5. Few studies have attempted to assess differences in these areas
between the two types of schools, and nearly all have reported either non-
iongitudinal or uncontrolled results. Sackett (1971) concluded from a single
study that sixth-grade, open-plan students have a lower self-concept than

comparable students in self-contained or departmentalized schools. Other
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studies, though, have generally indicated that children in open-plan schools
are better developed socially and emotionally (Burnham, 1970; Carbonari,

1971; Fowler, 1970; Mister and McCann, 1971; Open Space, 1970) and feel

more positively about themselves and their school than their traditional

school peers (Wilson et al., 1969; Halton, 1969).

The latter two stucies also examined differences in curiosity and
creativity but with most inconclusive results. The Wilson et al. study,
finding no significant difference between the two types of schools in
curiosity development, questioned the sensitivity of the measuring instru-
ments. As for the inferior showing on the creativity tests of students in
new open-plan schools, the authors blamed the unfamiliar environment and be-
lieved that crea;lve performace in the open setting could become superior
given sufficient time. Similarly the Halton study concluded that valid
assessment of student attitudes, curiosity, and creativity requires continu-
ing evaluation rather than a single comparison in time.

The clearest support for the superior fostering of the creative
potential by open-concept schools comes from Haddon and Lytton's 1968
and 1971 studies In England. Students of all ability levels, aged 11-12,
in matched "formal' and "informal' schools were tested on their divergent
(creative) thinking abilities. Haddon and Lytton discovered that the statisti-
cally significant superiority of the "informal' scheol students in divergent
thinking (1968) was so strongly developed in their primary school years that
it remained relatively constant even after four years in secondary schools

varying in teaching approach (1971).

I
bed
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Curlositx

Motivation can be dichotomized into extrinsic and Intrinsic categories.
Extrinsically motivated behaviour is that which has jts goals extrinsic to
the act itself. For example, eating to reduce hunger is an extrinsically
motivated act. Intrinsic motivation, on the other hand, is the motivation
of behaviour the rewards of which are Intrinsic to the task itself. Thus,
eating for the pleasure of the taste and odour of the food is an intrinsically
motivated act.

Similarly, learning a piece of information for the purpose of dis-
Playing it to others at an exam, interview or even in casual conversation Is
extrinsically motivated learning because the goals are passing in school, or
displaying talent and erudition to others. intrinsically motivated learning
Is aroused by uncertainty and the curiosity to know and understand material
which is novel, complex, ambiguous etc. _

Curiosity thus, is a state of mind (and body) in which conflict and
uncertainty have been engendered by the perception of characteristics of
the environment and which results in intrinsically motivated behaviour, such
as exploration, learning and creativity.

The nature of curlosity has been studied by a large number of psycho-
logists, and has been explained in different ways (cf., Day, et al., 1971),
The theoretical conceptualization utilized in this study was first presented
by Berlyne (cf., 1960, 1963, 1965, 1967) and further researched by Day (for

complete list of publications see curriculum vita in Appendix G).

LA
2



Educational philosophy has changed over the ages and has put greater
or lesser emphasis on extrinsic and intrinsic motivation at different times.
But always, there were a few voices who argued for the importance of utilizing
curiosity motivation Ir educational practice. Bruner (1960) argued that it
was useful to utilize uncertainty in presenting new material for learning.
Sears and Hilgard (1964) emphasized the importance of curiosity in school
learning and suggested ways of manipulatirg this motivational variable. In
1970, a large number of researchers presented papers at a special conference
on education in Toronto which were later compiled into a text book arguing
the importance of intrinsic motivation in education (Day et al., 1971). Many
of these researchers outlined the usefulness of curiosity as one of the
techniques In the new direction in education. It was argued repeatedly that
education must become aware of curiosity in children and must direct educa-
tional practice towards utilizing its forces.

The close connection between curiosity and education has been argued
by many researchers in education (cf., Berlyne, 1965; Bruner, 1960; Day et
al., 1971). Advocates of open-plan school ing especially (cf., Holt, 1964)
have been aware of the motivational properties of curiosity and argued that
intrinsic motivation should be accepted as one of the main propelling forces
in its system. Moreover, these same advocates have suggested that the open-
plan concept stimulates curiosity. Yet, there is no evidence of this.

Three studies have failed to find differences in curiosity among children of
the two types of schools (Halton, 1969; Wilson, Langevin & Stuckey, 1969; Day,

1972), but these studies all examined static situations, i.e., a measure in
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a single time period and so could be faulted for many inadequacies. If the
open-plan system does indeed affect curiosity in children this should become
evident in & longitudinal study starting with two sets of pupils at the same

level and subjecting them to different educational conditions.

B
-1
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Creativity

Despite sarly and continuous interest by laymen, philosophers and
blographers, psychological investigation Into crestivity was almost non=-
existent until after World War Ii. Gullford (1950) was one of the first
psychologists to srgue that creativity should be adopted as an important new
area of research when one Is concerned with the quality of human thinking
and production. Since 1950 there has been a tremendous proliferation of
studles in the ares of creativity to the point where hundreds of articles,
chapters and books and one Journal of creativity are being published
annually on the identification of creative talent, its motivation and behaviour,
its seasurement and its tralt;lng.

While there Is little agreemant on the nature of creativity itself
the types of research can be classified Into four approaches or orientations.
These have been outlined by Golenn (1963) and Dallas and Gaier (1970) as
follows: |

| 8. The nature and quality of the product created

b. The actua) expression of crestive acts and the continuing

process during the 'creation

:: ;::lnr::::t:: :::t;::':l'l::.:ﬂld to Initiate and foster

creativity
Early research concentrated on the naturs of the creative individual and sought
to identify and describe those characteristics which distinguished them from
their relatively less creative counterparts. The basis for this approach
lies In the definition of the creative individual as pne who
‘Must make or be capable of making a uniquely original
discovery that is different in kind from ordinary expressions

of creativity" (Ausubel, 1964).

Q !
iRl -3
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The search for uniqueness from the standpoint of all humanity,
however, Is not useful because assessment of uniqueness can usually be done
only long after the creative act and often when the unique Individual is
dead. Thus evidence of personality characteristics are often based on hear-
say or anecdotal evidence. Furthermore, the declision of whom to include in
the category of unique genius becomes debatable. Finally, there is little
scientific usefulness to study the post hoc characteristics of a relatively
small number of Individuals.

Thus there is a greater tendency to define creative from the stand-
point of a peer group so that the assumption Is made that everyone has, to
some degree, the characteristic of being creative. It remains culy 'to renk (or
rate) 8 group of individuals on this characteristic and to devise measures
of creativity that can be used with people at different levels of development.

Creativity tests have been developed and standardized by a large
number of Individuals for use with people of all sges (cf. Barron, 1963;
Gotzels and Jackson, 1962; Gullford, 1968; Torrance, 1965). Othars have
simply used creative-type tasks In their studies, such as story or object
constructions (cf. Langevin, 1970). In the first instance one can compare
different kinds of gro: ps measured at different times in different places and
suggest differences between them (e.g., creativity among urban 7th grade
blacks vs. rural white 6th grade pupils). In the second Instance, new tasks
are developed that are convenient and applicable to the group or groups at
hand. .

Thfs study Is concerned with comparing the level of creative produc-

tivity of different groups. Furthermore, the puplls would be tested repeatedly

293
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over a number of years. It Is therefore most useful to develop a specific
task for the situation at hand.

This author has argued that ‘creative production is not the preroga-
tive only of unique Individuals but Is a potential characteristic which is
normally distributed over the whole population and can be nurtured and developed
under optimal conditions” (Day, 1968, p. 488). He has focused on the growing
body of evidence which indicates that the creative personality is related to
at least two characteristics: a high level of Intelligence and of curlosity.

Thus to be creative, an individual! must first be motivated to seek
out and generate novel, complex, and ambiguous stimuli in the face of the
inevitable accompanying uncertainty and tension. Secondly, he must have the
ability to process the information he obtains so as to develop an original
and appropriate product or idea, and, in so doing, to master and reduce his
uncertainty and tension and intrinsically regard his information-seeking
behaviour. While the greater the level of curlosity and intelligence, the more
likely it is that an individual will be creative, but environmental conditions
at school or at home may thwart the development of the creative potential in
the formative childhood years.

thildren with low levels of curlosity and Intelligence likely have
little potential for growth. Those with a high level of curiosity but low
Intel lectua) abitity fatl to find exploration intrinsically rewarding. Eventu-
ally they may diminish their risk-taking expluratory behaviour and withdraw
or develop defensive coping mechanisms to reduce the high leve! of tension

unrel leved by successful exploration.
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The converse state of low curious but high intelligence children
may often be found in traditional schools today. This system has been accused
repeatedly of rewarding intellectual activity at the expense of stimulating
diversive exploration or curiosity. Not only may potantial curiosity develop-
ment be thwarted but also, with maturation, the low level of curiosity
may give )ittle scope to developing the intellectual capacity to its fullest.
Children high in intelligence and curiosity have probably the greatest poten-
tial for creativity but, as with children high In intelligence but low in
curiosity, they too may fail to develop their potential if restrained in an
environment that falls to reward or even actively opposes their creative
explorations.

it would appear that open-plan schools should provide an environment
far more hospitable to the development of curlosity-activated exploration,
self-initiated learning, and creative production. Creative potential, randomly
distributed through the school population, should, over tims, be developed
to & more noticeable extent in pupils in open-plan schools than in traditional

schools emphasizing authoritarian teaching and academic achievement.
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METHOD

Year | (Grade 2

Four schools were selected from Ontario's York County Board of
Education to participate in the project. Two of the schools were open-plan
in construction and two traditionally designed. One each of the open-plan
and traditional schools was rural, and the remaining two were located within
two miles of each other in the suburbs of a town of 17,000 population.

All grade two children in the four schools were tested In the winter
of 1971=72. The numbers of children tested by school type and location, as
well as the numbers of classes and teachers involved, wera as follows:

Open/Urban 99 3 classes In 1 "house' ares
3 teachers (female)

Traditional/Urban 102 4 individual classrooms
h teachers (female)

Open/Rural 38 1 class in 1 "house" area
) major teacher (female)

Traditional/Rural 49 2 individual classrooms
2 teachers (female)

No child was absent for all tests and the number of tests not administered due
to absence was minimol.
Four types of tests were administered to all children, either individ-
ually or in groups:
A. CURIOSITY TESTS
1. Curiosity Box
2. Interest in Complexity (Polygon Slides)

3. Preference for Incongruity, Complexity and Novelty
(Anima) S1ides)

9
Q)



B. CREATIVITY TESTS

1. Story Telling
2. Mosaic Construction

c. TEST OF ATTITUDE TO SCHOOLING

D. STANDARDIZED INTELLIGENCE AND ACHIEVEMENT TESTS
1. Canadian Cognitive Abilities Test, Primary t1, Form) (1970)
2. Metropolitan Achievement Tests, Primary i1 (1970)

Tests Al-3 and Test 3 were administered primarily by one experimenter
(E;). He was assisted in Tests Al and Az by a second experimenter (Ez). A
third experimenter (83) tested that small percentage of children repeatedly
absent for the above tests during E"s testing period. 83 also conducted
Test Bl. The classroom teachers collected the data for Test B2 after receiving
instructions from E'. The York County Board of Education administered
Tests D1 and D2,

In addition to the above tests, another test was develcped to assess
the degree of openness of the open-plan and traditional test schools.

E. TEST OF SCHOOL OPENNESS .(BASED ON MALL ACTIVITY)

A. 1. Curiosity Box (individual Test)

The Curiosity Box held four cbjects: & pink-streaked, egg-si.aped,
polished piece of marble; a paper-mache Easter ''egg''; a <lear plastic,
doll~sized human body, containing all major skeletal bones and lines represent~
ing veins and arteries ("'The Visible Woman'); and a binary decision game,
designed to be played in competition with the game itself or with other
persons ("Dr. Nim').

Each child was tested individually in a small room, separate from

his classroom. He was told that he would be given four objects, one by one,

gt
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to look at, handle, do with as he pleased. He was invited to ask as many
questions as he wanted about each object, but was told that his questions would
not be answered until he had finished examining all four objects. He was also
told that his questions were going to be taped and he was given a chance to
become familtiar with handling the cassette-taperecorder microphone.

The objects were stored in a box which was kept closed except when an
object was being removed. The E handed the child the four objects one at a
time In a sat sequence: marble egg, paper-mache egg, ''Visible Woman'*, ''Dr.
Nim". All questions were iiped and answered once all four objects had been
examined. The time each child spent in exploring each object was noted In
;eeonds. At the end of the session each child was asked not to talk about
what had happened with his classmates until all had had a chance to explore
the objects.

A. 2. Interest in Complexity (Group Test)

Fifteen pairs of slides, illustrating black polygons on white

backgrounds, formed the basis for this test, developed by Crawford (1969).
The members of each pair differed In their degree of complexity. The two
slides of a palr were shown side by side at the same level on two standard-
sized screens. The Kodak carousel projectors, equipped with zoom lenses and
bulbs of equal brightness, were hooked up to operate in tandem so that each
pair of slides was flashed onto the two screeas simultaneously.

Each class was tested as a group in a room other than the usual
classroom. The classroom teacher accompanied her pupils to help maintaln
order. The children sat together at large desks facing the two screens, the

left screen marked L' ond the right screen marked "R, Each child was given

"9
"3
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8 score sheet (see Appendix A) and asked to write on it his name and school.
E told the children that they were going to be shown a series of

two figures on the screens. They were to decide for themselves which of the
two they found mere interesting and circle on their score sheet oither “L“

or "R". They were to repeat this circting for each pair shown. E asked them
not to talk amongst themselves because he wanted to know which of the figures
aach of them alone preferred, not what their neighbours preferred. E dis-
played each pair for approximately 10 seconds, adapting his pace to the speed
of the children. An assistant to E moved about the children to ensure that
they were correctly marking their score sheets, circiing only one letter for

8 pair and omitting none of the pairs.

A. 3. Preference for Incongruity, Complexity, and Novelt
{Group Yest) - iYy cOMp ox Iy, anc movely

This test, developed by Buistein (1969), consisted of 24 pairs
of colour piziures on white backgrounds, depicting animals or juxtaposed parts
of different animals. The two members of each pair differed on one of the
three dimensions of incongruity, complexity, or novelty. The two pictures of
the pair were contained on a single slide, one picture above the other, and
were shown on a standard-sized screen. The projector used was one of those
used in Test A2,

This too was & group test, conducted during the same session as
Test A2 but foilowing it. The single screen had a 'U" marked on its upper
half and an "L" on its lower half. Each child was given a score sheet (see
Appendix B) and asked to write on it his name and school as before.

E toid the children that they were going to be shown another series

of two pictures but that this time the pictures would be one on top of the

L8 .1 and
F S |
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other on a single screen. They were asked to choose on thelr own, without
their neighbour's help, which picture they oreferred. If they preferred the
upper picture, they were to circle ''U'" on their score sheet; if the lower
picture was preferred, then they were to circle "L'. Again E adapted his
pace to that of the children. And again E's assistant quietly checked to
make sure that the children were properly marking their score sheets.

B. 1. Story Telling (individual Test)

Each child was tested individually on his tbility to create,
spontaneocusly and orally, a story to fit the title "Washed Up on the Beach'.
These stories ware taped for later analysis of their originality and sesthetic
quallity.

Each child was tested in a room isolated from his peers and teacher -
and as free from noise and intrusion as possible. Each child was told thet
he was going to be given a title for a story, a story that he was to invent
and tell to E and a taperecorder. He was told that once he had been glven
the title, he could take as much time as he wanted to make up his story. Once
he was ready, he was to turn on the taperecorder and tell his story. And he
could shut off the machine whenever he wished more time to think. Before a
child was given the title, he had an opportunity to practice using the micro-
phone of the cassette taperecorder.

B. 2. Mosaic Construction (Group Test)

Each child was asked to construct a picture or design on an
8 172" x 11" sheet of white bond paper with coloured gummed squares. All
children took the test together in their classroom under the guidance of their

teacher. E had previously supplied the teacher with the squares and explained

.
¢
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she purpose and procedure for the test. The children were told to use as
many squares and as many of the six colours as they wished and to take as much
time as they needed to make their pictures or design. Their teacher was to
give them no assistance. The mosaics were then collected for analysis of
their originallity and assthetic quality.
C. Test of Attitude to Schooling (Individual Test)

At the conclusion of the Curlosity Box test each child was

asked several questions regarding his attitude toward schooling. £ reco.ded

his answers by hand. A copy of that test Is reproduced in Appendix C.

D. 1. Canadian Cognitive Abilities Test, Primary II, Form |
512102

This intelligence test was administared by the York County
Board of Education to all of its grade two pupils in the spring of 1972. The
scores for the experimental children were selected out and included in the
data analysis of this study.

D. 2. Metropolitan Achievement Tests, Primary i1 (1970

As with the Canadian Cognitive Abflities Test, this battery
of achievement tests was administered by the Board to Iits entire grade two
population in the spring of 1972. For the purpose of this study the scores
obtained by the experimental pupils an the following items were inciuded in
the deta analysis:

1. Total Reading

2. Vord Knowledge

3. Vord Analysis

. Reading Comprehension

&
8. Total Mathematics
6. Mathematics Problem Solving

)
3
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E. Test of School Openness (Based on Mall Activity)

This test was an adaptation of the tests of school open-
ness developed by Metro Toronto's Study of Educational Facilities (1971)
and Caswell and Campbell (1972). It was developed and applied by E3 on the
basis of observations made during the 1971-72 testings in all four experimental
schools. A copy of the test can be found in Appendix D.

™
)



- 24 -

Year 2 scrade 22

All grade three children in the four experimental schools of Year |
were tested in the winter of 1972-73. The number of children tested by schoo!

type and location and the number of classes and teachers involved were as

follows:
Open/Urban 108 3 classes in 1| "house' area
b teachers (female)
Traditional/Urban 99 3 individual classrooms
3 teachers (2 female, ! m_.e)
Open/Rural 40 ! class in | “house’ area
3 teachers (2 female, 1| male)
Traditional/Rural 54 2 individual classrooms

2 teachers (female)
Only the scores for those grade three chlldren who had baen tested in
the same schooi the year previous were used for analysis. The attrition and

the number of grade tihree pupils included in analyses were as follows:

Schoo! No. Tested in No. Tested in No. Analyzed Loss of
Year | Year in Year 2 t. S8.
Open/Urban 99 108 89 10
Traditional/Urban 102 99 88 11
Open/Rural 38 4o 26 i2
Traditional/Rural  _49 54 _hs S
288 301 248 40

Thus the number of Year | subjects lost through relocation in another school
was 40, & drop from 288 to 248 experimental pupils.
Three types of tests ware administered to all children, either Individ-

ually or in groups:
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A. CURIOSITY TESTS
1. Curiosity Box
2. Interest in Complaxity (Poiygon Slides)
8. CREATIVITY TESTS

1. Story Telling
2. Mosalc Construction
C. TEST OF ATTITUDE TO SCMOOL ING
Test Al was administered by two experimenters (El and Ez) who divided
the tistlng in each school on an approximate 50/50 basis. Test A2 was conducted
by Ez and Test 8l and C by a third experimenter (53). As in Year 1, Test B2
was administered by the classroom teachers after receiving instructions from

Es.

A. 1. Curiosity Box (individual Test)

The Curiosity Box held five objects: a large green piece of
mushroom coral; a bright red grinding mandrel, comprised of an 18" shaft,
two bearing brackets, and two pairs of dual-purpose pulley=-clamp assemblies;
an ordinary kaleidoscope filled with pieces of broken plastic; another
kaleldoscope filled with pieces of broken plastic which floated, however,
in & viscous oil that caused the pieces to move very slowly; snd a kaleido-
scope fitted with a clear lens which distorted the appearance of whatever
object the kaleidoscope was pointed at.

The children were tested individually as in Year 1, the objects being
presented as ordered above with the exception that the three kaleldoscopes
were handed simultaneously as 2 set to each child.

As in Year | the E's recorded not only the questions asked by each

child but also the time spent in exploring each object.

20
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A. 2. |Interest in Complexity (Group Test)
This test was a replication of the interest in Complexity
Test (A2) used in Year 1.
A. 3. The Preference for incongruity Test - was dropped becsuse
it was insensitive to the population tested.
B. 1. Story Telling (individual Test)
This test differed from Year I's Story-Telling Test (B1).
oniy in the .tltle given: ''The Day | Grew Wings'.
B. 2. Mosaic Construction (CGroup Test)
This test was & replication of the Mosaic Construction Test
(82) used in Year 1.
C. Test of Attitude to Schooling (individua) Test)
At the conclusion of the Story-Telling Test, each child was
asked the same questions regarding his attitude toward schooling 8s In Year |
(Test C). A copy of this test can be found in Appendix D.
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Year Grade &)

All the children in the same four experimental schools were tested

in the winter of 1923-74. The number of Ss consistent in the same school aver

the three years was 198 while the total number of Ss tested in Year 3 was 281.

A breakdown of the consistent Ss by schools is as follows:

School Year | Year 2 Year Consistent Ss
Open/Urban 99 108 100 n
Traditional/Urban 102 99 91 66
Open/Rural 38 . 40 42 25
Traditional/Rural _A9 _Sh A8 35

288 301 281 198

Thus the loss from Year ! to Year 2 was 40 and from Year | to Year 3 was 83.

Three types of tests were administered to all children, either

individually or in groups:

A.

c.
D.

CURIOSITY TESTS

1. Curiosity Box

2. interest in Complexity (Polygon Slides)
3. Test of Specific Curiosity

CREATIVITY TESTS

1. Story Telling
2. Mosaic Construction

TEST OF ATTITUDE TO SCHOOLING

STANDARDIZED ACHIEVEMENT TESTS

!. Metropolitan Achievement Tests - Elementary Battery (Form F)

The A tests were administered by one male experimenter and the 8 and

tests were administered by two female experimenters working together and

splitting the number of S8 tested from each school almost evenly. The

-~
22
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achievement tests were administered by the York County School Board.

E. DIMENSIONS OF SCHOOLING QUESTIONNAIRE (FORM V)

This questionnairs, developed bv Traub and We!ss at the

Ontario Institute for Studlies in Education, Is intended to measure the
deéree of openness in a school as seen by the teachers. The questions
tend to be factual rather than attitudinal although there must obviously
be & subjective component in the way the teachers view various situations

in the school (e.g. who determines the general objectives).

73
)
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Description of the Tests

A. Y. Curiosity Box

The Curiosity Box held three objects, a ''Dyna=Diver' toy
consisting of a plastic bottle filled with water and a diving bell that can
be manipulated vertically by pressure on the walls of the bottle; a plastic
sand sculpture consisting of a plastic oval containing blue, white and black
granules that do not mix which can be tiltied to produce different shapes;
and a small shark's jaw bone.

Testing was done as in Year |.

A. 2. Interest in Complexity

This was a replication of Year 1.

A. 3. Test of Specific Curiosity (Day, 1968)

This is a 36-~item questionnaire measuring the level of

curiosity trail.

B. 1. Story Tell!gg'

The title of this year's story was ''The Secret Cave''.
B. 2. Mosaic Construction (Group Test)
This test was 3 replication of the Mosaic Construction Test
(B2) used in Year ! and was administered by the teachers. However, following
the completion of all data collection an experimenter retested all the
students on the Mosaic Construction, this time instructing them to create as
original and aesthetically pleasing pictures as they could.
c. Test of Attitude to Schooling (individual Test)
At the conclusion of the Story-Telling Test, each child was
asked the same questions regarding his attitude toward schooling as in Year 1

(Test C). A copy of this test can be found in Appendix D.

r.>
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RESULTS
Year | (Grade 2)

Data on 19 variables were collected from 288 students in the four
schools. Table | shows the number of Ss in each school and the mean scores
for each of the variables. The variables were defined in the following
ways.

1. The mosaic constructions were given to two Grade 2 teachers.
in different schools for judgement of originality and aesthetics. The
instructions to the judges are in Appendix E.

Agreement of the teachers' ratings was then tested with a Pearson's
product-moment correlation test and highly significant agreement among the
Judges was found (r=.868 for originality and r=.728 for aesthetic value).

The ratings for the two judges were then added together to obtain the scores
for each S.

. 2. Similarly the stories were given to the same two teachers with
the same instructions and their judgements were compared with correlational
tests (r=.829 for originality and r=.69) for aesthetic value). Again the
ratings were added together to obtain the scores for each S.

3. Exploration time was measured for the number of seconds the-students
spent inspecting tha four objects in the curiosity box. Elspsed time was
measured by means of a stép-uatch held inconspicuously by E. Because wide
variance was obtained among the times Ss spent exploring, all the scores were
transformed into 2 scores and analyzed both as rew data and as transformed
scores, but no significant differences were found and it was decided to leave

the scores as raw date for final analysis.

7
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TABLE

MEANS OF SCORES FOR THE FOUR STHOOLS TESTED (YEAR 1)

Meadowbrook Kett leby
Test (open-urban) (open-rural) | (trad-urban) | (trad-rural)
{n=ag) - (n=38) . + (nwml02) . .(nm&9)
salcs ‘
l. Aesthetic quality 4.33 5.26 5.71 .70
2. Originatity 3.77 h.24 5.99 4,29
Story
3. Aesthetic quality h.?73 h.34 4.61 4. 45
A, Originality 5.37 h.92 5.43 5.20
5.} Exploration Time 251. 275. 278. s,
6. ] Interest in complexity 6.81 8.14 7.08 7.21
7. | Pref. for novelty 9.20 10.0 10.4 7.92
. Questions
8. S! factual -3:3 -g;z -;2: :-;:g
9. S' ax ' t -5 5 L » .
0. | vn factual 758 ke 8ie 1581
". YN ' L4 L] [ °
12. Tocif’ anatory 2.18 2.30 1.95 3.96
13. | 1Q 105 1R 104 107
Achi t
14. ¢ M::?:m,; 2.58 3.31 2.80 2.81
15. Word Knowledge 2.86 3.14 2.72 2.93
16. Word analysis 2.95 3.12 3.04 3.26
17. Reading comp. 2.69 2.98 2.43 2.72
18. Total reading 2.87 3.12 2.58 2.81
19. Math. prob. solving 2.60 3.85 2.88 2.95
20. |Attitude to School 8.62 8.00 8.6k 8.96
o e
JERJS: ("

Full Tt Provided by ERIC.
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L. Preference-for-zomplexity scores were cbtained for each S.
However, because of a technical error only 12 of the 15 pairs of figures
were scorable and so & maximum score was 12 instead of 15,

5. Preference for novelty scores were made-up of the total number
of preferences for the unusual animal in each pair. The maximum score was
24,

6. The taped questions of the 288 Ss had been recorded and were
cranscribed. Then two judges classified each question into one of four
categorles. Specific Interrogation factual, Specific Interrogation explana-
tory, Yes-No factus!, and Yes-No explanatory. These categories, devised by
Berlyne and Frommer (1966) were used also by Evans (1969) Langevin (1970)
and Day and Langevin (1970). The results of these studies had shown that
the number and type of questions sometimes reflected by curlosity and
intellectual characteristics in the Interrogator.

Each question was classified by each of two judges and when agree-
ment was not obtained a decision was made by the principal investigator after
discussion with the judges.

Number of questions rather than proportion was used in the analysis
because of the paucity of some of the types of questions (most earlier studies
had used older Ss or had actively encouraged questions).

7. Other testing had been done by York County's School Board and
data for the 288 Ss were supplied.

The data were analyzed by means of a multivariate analysis of varlance
using a 2 x 2 type design (type and location of schools). Some multivariate
Fs were significant (F type=6.263, p < .001;F locationsh.247, p < .001;

F interaction=h.946, p < .001).

'
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This showed that In total the groups were acting differently and that there
was 8 need to examine the specific variables wherein these differences
occurred. Since Ss had to be dropped from the multivariate analysis because
of missing data individual 2 x 2 analyses of varisnce were performed on the
deta. The individua! F ratios are presented in Table 2.

Exemination of the F velues and referring back to the group means in
Table | it can be noted that some schools are significantly dlfferént in
various measures from the others (e.g., Maple Leaf greatest and Meadowbrook
least in mosaics originality; Kettleby greatest In exploration time; Whitchurch
highest in Total Math and Math Problem Solving). However, three differences
are not consistent and do not demonstrate a definite superiority of any one
school.

The correlations among the 19 varlables are prasented in Tabla 3.
It can be noted that the |.Q. and achlievement scores are all significantly
related (as usually found in classroom studies such as Day (1968), but that
the curlosity measures (5,6,7,12) are barely or not at all reiated to them.
Interestingly too, the story construction scores correlate significantly
with 1.Q. and with school achlevement scores.

Analysis of attitude toward schooling dats showed that the Whitchurch

puplis had the least positive regard towards thelir school.
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TABLE 2

F VALUES FOR THE ANOVAS FOR ALL THE TESTS USED IN THE FOUR SCHOOLS (YEAR 1)

Test Type Location Interaction
(open vs. trad.) (urban vs. rural) (type x.location)
Mosaics
I Aesthetic quallty 3.77 .039 22.05**
2. Originallty 29.42nr 8. 70%% 26.94**
Story
3. Aesthetic quality .0004 0.808 0.140
h. Originallty .255 1.0 0.112
5. | Exploration Time 22.01%n 20. 14wr 9.83n%
6. | Interest In complexity ).23 6.02% 5.07#
7. | Pref. for novelty 713 2.78 10.424%
Questions
8. S! factual .006 1.77 §.23*
9. S1 explanatcry 4.07 2.80 0.850
10. YN factual 1.55 3.00 1.0§
n. YN explanatory 1.40 0.128 0.128
12. Total 2.27
13. i 1.06 4.00* 0.182
Achlevement
14, Math. total 2.86 18.60%* 17.55%%
15. Word knowledge 1.7 3.59 0.076
16. Word analysls 0.697 2.06 0.028
i7. Reading comp. .73 h.83* 0.000
18. Total reading §.71% 3.09 0.0157
19. Math. prob. solving 7. 420 33. 10%* 26. 15%%
20. | Attitude to Schoo! 13.51%% 1.29 12. 34nn
* p .05
*% p ¢ .0)

ERIC

Full Tt Provided by ERIC.
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Year 2 (Grade 3)

Data on 12 variables were collected from all the students in Grade 3
but because of the loss of 40 Ss from the classroom, analysis was done on
only 248 of the 288 students tested in the previous year.

Mosaic construction was the same as in Vear 1, but the storles told
were different. Judges were different but the instructions were the same
as In the previous year (see Appendix E). Exploratory time raw data were
again transformed and Z scores were obtained. But the differences were
significant and only the raw scores were used for final analysis.

Means for the 248 Ss tested both years are presented in Table 4.

Repeated measures analyses of variance (2 x 2 x 2 design) were per-
formed for each variable separately because some Ss were absent for some
of the tests or failed to respond on some of them (e.yg., some Ss did not
create a story). The F values for the ANOVAS are presented in Table 5.

The time factor (Year) Is not important since different tests and/or
testers were used in the different years. The most important factor for
this study is the Years x Type interaction because the study proposed to
examine differences In slope (change from Year 1 to Year 2) for the different
types of schools. Important too is the Years x Type x Location variable
because this would indicate whether one of the two schools of one type
changed significantly from Year | to Year 2.

Analyses wherein the Y x T x L Inter.ction was significant are
presented in the form of figures and apprc; iate tests of simple effects were

performed (Winer, 1962).
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TABLE &4

MEANS OF SCORES FOR THE FOUR SCHOOLS FOR YEARS 1 AND 2

N we

2w

W

..i:\ocn:4

=+ Soomem e —
YEAR ) (Grade 2)
Test Mdbr. Whit. M.L. K. Mdbr. Whit. M.L. K.
(n=89) (n=26) (n=88) (n=h5) }i (n=89) (n=26) (n=88) (n=45)
‘Mosalcs :
Aesthetic quality {5.44 h.h2  h.48 A.R 6.19 5.67 5.33 5.67
Originality 6.16 5,08 5.43 5, 6.30 5.21 5.37 6.06
Story 8
Aesthetic quality £.53 £.05 5.11 5.05 6.13 5.90 5.47 5.
Originality 6.32 5.81 6.04 5.89 6.29 6.43 5.64 6.18
Exploration time 250 284 265 h24 118 178 256 120
T, | Interest in complexit 6.66 8.15 6.78 7.18 11.38 12.62 9.92 11.98
Questions
S! factual .899 .692 .315 . 140 . 104 .962 . 100 .165
S1 explanatory 517 731 .380 140 .708 .385 .48 .500
. YN factua) .787 . 100 833 .177 . 382 462 .519 .h50
YN explanatory .064 .038 .000 .000 191 S | 1] .130 .250
Total .226 . 246 154 457 .233 .196 213 .285
Attitude to school 8.62 8.00 8.64 8.96 7.96 7.62 7.86 7.78

»n
.

1>
£ e
Q

ERIC

Aruitoxt provided by Eic:
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TABLE S

f VALUES FOR THE ANOVAS

FOR ALL THE TESTS USE: IN GRADES 2 AND 3 (YEARS)

IN 2 OPEN AND 2 TRAL./SONAL SCHOOLS (TYPE), AND

2 URBAN AND 2 RURAL SCHOOLS (LOCATIONS)

F value
Measure Year YxT YxL YxTxL Type Loc. TxL n
Mosaics
1.| Aesthetic quality 14Tk 264 | 9.24rx ] 1h. 2% | 5 21% | 2,73 [10.7%% | 246
2.1 Originality quality 203%% |10 4% |29, 3%k | J1, 2%% | 8,23%x]| 512 |12,64% 246
Story
3.| Aesthetic quality 15. his 203 1.04 061 | 1.42 A7V | LIS 210
“.] Originality Ak .850 | 3.09 .003 .950 .003 476 210
5.|Exploration time 56.5%% | 1,05 |13.3%% | 19.3%* | Q 9gh%x| 2 48 917 207
6.|interest in complexity | 307#* 1.64 2.07 3.86 6.67* |20.8%* 060 243
Questions
7.1 S1 factual h.66** | 690 . 249 .796 | 1.09 3.88 7.62% 209
8.1 S! explanatory 4.38% | 2,01 |fr1.0%x .980 477 | 2.18 3.34 209
9.1 VYN factual 14,5%% | 1,06 2.86 1.67 1.25 1.89 468 209
10.| YN explanatory 12,7044 537 .326 626 .098 118 .842 209
11.1 Totel 1.78 .357 | 6.06* 2.23 1.68 5.01% | §,956% 209
12. |Change In attitude .061 | 3.45 1.91 246
* PL.OS
% p ¢ .01
K Xs

ERIC

Full Tt Provided by ERIC.
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In Table 6 are presented the results of the significant differences
using the Newman=-Keuls for testing significance.

Correlations of the 10 most important variables were done for Year 2
creativity and curiosity scores with some of the academic achievement scores
and 1.Q. from Year 1. The results are presented in Table 7.

The ratings of the schools on the openness scales are presented in
Table 8. 1t can be seen that the so~called open-plan schools do indeed

seem to be much more open-plan than the traditional schools.
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TABLE 6
SIGNIFICANT *'t'' TEST RESULTS FOR SIMPLE EFFECTS

ﬁ

Test Comparison t
Mosaics aesthetic judgement trad. urban > o-p urban " 3,778
o-p rural > o=» urban 2.26%*%
Mosalcs originality judgement o-p rural > o-p urban 1.96*
trad. urban - o-p urban b.37%n
Questions total trad. rural > trad. urban 2.2

Mosaics aesthetic judgemnt trad. 7> o-p
Mosaics originality judgement trad. > o-p
Exploratory time trad. > o-p
Interest in complexity o-p > trad.
" " " rural > urban
*p £ .05
** p < .01
A5

Y
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TABLE R

RATINGS OF THE FOUR SCHOOLS ON OPENNESS

Meadowbrook | Whitchurch | Maple Leaf | Kettledy

(open-urban) | (open-rural} (trad-urban)} (trad=rural)
1. Nature of Use 3.25 3.0 1.0 1.0
I!. Frequency of Use 4.0 h.0 1.0 1.0
tti. Distribution of Use k.o L.o o 1.0
IV. Nature of Interaction 2.75 2.25 0.25 1.0
V. Atmosphere 2.75 2.25 0 2.0
Vi. Degree of Supervision 2.25 3.0 0 2.75
Vii. Degree of Time Pressure 2.25 3.0 0 1.0
Total 21,25 21.50 2.25 9.75
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Year 3 (G:ade 4)

Data from 23 variables were collected from all 281 students in Grade &4
of the from schools. Scoring and judging was done as in the previous years.
Untransformed exploratory time raw data were used in the analyses.

Two sets of analyses were performed: the first included data from
all 281 students in Grade 4 and the second set included only the 198 Ss who
were consistent from Year 1 of the study, i.e. those students who remained
in the same schoo! through the 3 years. Mean scores for the 281 students
are presented in Table 9 and for the 193 Ss in Table 10.

Type x Location analyses of variance were performed for each of the
23 variables separately, because some Ss were absent for some of the tests.

The F values are presented in Table |1

Examination of the F values shows some significant differences but
no consistent trend in favour of a particular school emerged. One must expect,
with large number of tests, some significant findings and should not exaggerate
the significance of a unique finding.

A correlation coefficient matrix of all the tests for all the Grade &

Ss is presented in Table 12. Of interest is that !.Q. is barely related to
curiosity but significantly with creativity measures of both aesthetic quality
and originality and with academic achievemen£ scores. Academic achievement
does not seem to relate significantly to any of the curiosity measures, relates
slightly to the mosaic creativity scores and more strongly to aesthetic quality
of the stories.

For the 198 consistent Ss repeated measures analyses of variance (Year x
Type x Location) were performed for each of 12 variable separately. Some
students missed some of the tests and so were dropped from those particular
analyses leaving the degrees of freedom different for different analyses.

A
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TABLE 9

MEAN OF SCORES FOR THE FOUR SCHOOLS TESTED (YEAR 3)

Test Meadowb rook Whitchurch Maple Leaf Kettleby
(open=urban) (open-ruratl) (trad-urban)} (trad=rural)
Mosaics Ist pres.
1. Aesthetic quality 6.54 5.85 5.91 6.77
2, Originality 6.53 6.42 6.158 6.79
Story
3. Aesthetic quality 6.44 6.34 5.68 6.30
h, Originallty 7.72 7.69 6.74 6.63
5. Exploration Time 160.71 236.07 216.61 203.47
6. Interest In complexity 12.55 12.84 11.89 12.22
7. Test of Spac. Curlosity 21.58 23.78 22,21 22.77
Questions
8. S1 factual 2.0} 1.62 2.4 2.54
9. S! explanatory 1.59 1.86 1.63 1.24
10. YN factual 1.19 8.57 1.46 1.26
n. YN explanatory 2.04 2.62 3.33 1.82
)2. Total 5.00 4.50 5.56 5.17
13 IQ 106.34 110.40 104.88 108.75
Achievement
14. Word know!ledge 4.93 b.43 k.36 h.77
15. Reading 4.69 h.52 4.05 5.09
16. Total reading 4.75 4.64 h.15 b.93
17. Math. computation 5.19 4.99 h.40 .73
18. Math. concepts h.76 4.61 b2 h.86
19, Math. prob. selving 5.02 5.20 4.37 h.96
20. Total Math. L.93 4.84 4.29 4.85
21. Attitude toc Schoo) 7.88 7.90 7.69 7.69
Mosaics 2nd pres.
22, Aesthetic quality 7.06 6.16 6.92 8.27
23. Originality 7.40 5.82 8.1 8.00

ERIC
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TABLE 11

F VALUES FOR THE ANOVAS FOR ALL THE TESTS
USED IN THE FOUR SCHOOLS (YEAR 3)

Test

No. of Subs. (n)
MDBK WHCH MPLF KBY

Type
open vs trad

Location
urban vs rural

interaction
type x locatior

Mosalcs st pres.

i. Aesthetic quality 92 &0 80 47 .388 .126 11,460
2. Originality 92 Lo 80 47 .002 1.25 2.47
Story
3. Aesthetic quality 89 35 87 43 9.65 . 046 .013
b, Originality 89 35 87 43 2.00 .876 1,62
5. Exploration time 92 §2 9 46 3 2.94 5.95¢+
6. Interest in complexity |85 38 83 46 h.66* 1.66 .00k
7  Test of spec. curiosity}92 37 84 47 .090 h.68% 1.72
Questions
8. S1 factual 98 42 90 46 3.75 .000 2.09
9. S! explanatory 98 42 90 46 742 .037 874
10. YN factua) 98 42 90 46 1.88 1.20 .086
1. Yn explanatory 98 42 90 46 .015 .607 2.28
12. Total Question 98 h2 90 kb6 1.04 498 .000
13. 1.Q. 73 23 63 35 .332 2.15 .001
Achievement
lh.  Word knowledge 94 39 86 4 . 30} .04b b.99%
15. Reading 96 39 85 4 .022 3.70 7. Lk
16. Total reading 95 39 85 4 .105 1.35 6. 34
17.  Math. computation 96 39 8 & 11,854 AN 3.1
18. Math concepts 9% 39 86 4 .269 1.19 6.53*
19. Math. prob. solv. 96 37 81 4 5.34* §.03* 11.424%
20. Total Math. % 37 81 & h,53% 2.40 h.61#
2l. Attitude to School 98 h2 90 & 1.13 . 004 .003
Mosaics 2nd pres.
22. Aesthetic quality 96 38 78 W 11.57%% .578 15.084%
23. Originality 96 38 78 22, 324%% 7.76%% 5,80*
*P & 05
**pg. 01
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The means of the scores for the Ss are presented in Table 10 and the summary
of the analyses in Table 13. The analysis of mosaics was done using the
first presentation of Year 3 because it had followed the same testing condition:
as in previous years.
The Year x Type of School differences are the only ones of concern
in this study and must be considered significant when the 3-way interaction
is not significant. Two significant differences were found; the assthetic
quality of the stories and Attitude to School. The scores for these two
tests are presented in Figures | and 2. Figure | shows a steady increasing
abllity to create aesthetically good stories in the open schools and Figure
2 shows a progressively negative attitude to school in the traditionsl schools.
Student "t" tests were performed to determine if there were any signif-
icant differences between consistent and inconsistent Ss in the four Grade &
schools. The results are presented in Table 14 and although some are statis-
tically significant no meaningful differences were established.
The mosaics had been administered twice, once, by the teacﬁer as part
of the classroom activities and once by the Instructor with Instructions to
be original and to create aesthetically good mosaics. The "t' tests show
that instructions are effective in raising the level of creativity

(t aesthetic quality = 4.785; p < .001; t originality = 5.867; p < .001).

The 0.1.5.E. tests for openness of the schools based on teachers'

responses yielaed the following average results:

Meadowbrook (3 teachers) . bk
whitchurch Highlands (4 Teachers) .45
Maple Leaf (3 teachers) .34
Kettleby (2 teachers) .39

£
-
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TABLE 13
FOR ALL THE TESTS USED IN GRADE 2, 3 AND & (YEARS)
IN 2 OPEN AND 2 TRADITIONAL SCHOOLS (TYPE), AND
2 URBAN AND 2 RURAL SCHOOLS (LOCATIONS)

F value . . )
Measure Year | ¥x1 | ¥xL YRTxL yee | Loc. TxL n
- L—-—-—-
Mosalcs '
1. Aesthetic quality | 63.36%*] 2.52 6.77%*] 13.06%* 6.85*1 .924 .02 179
.. Originality 9h.21%x | 4. 11% |14, 1082 ] 12.552¢) 6.57+d 493 | .935| 179

Story Telling
3. Aesthetlic quallity h,50*% | 3.50% 219 .827 z.gg .003 1.62 153

4.  Originallty 1.5 856 | .728 212 3.51% | 1.82 | 153
. Exploration time 54.73%%] 1,50 | 4.76%=| 7.73%x| 7.23¢4 2.64 | 2.50 | 165
6. Int. in complexity | 231.17+%| 1.21 | 2.35 1.03 S.IS*J 17002 | o | 174
Questions
7.  S1 Factual 19.68+| .759 | .576 64 | 1,99 | 2.40 9.17 | 167
8. S1 Explanatory 16.93**} 3.71 1.79 2,90 .07 4. 520 03%k | 167
9. YN Factua! 7.93%%| 799 | L. 24%x] 3 1yx} )64 .988 233 | 167
i0. YN Explanatory 6.43*%} 119} .322 | 1.39 40]  .ook .000 | 167
. Total 25.58%% 1 1,40 2.50 4h.B3* | 1,03 4.50% 2.h9 167
2.  Change In Attitude] 21.57*%] 5.52# 231 | 1.50 A1) .260 | 1.38 | 193
* P& 0S5
*Pg. 01

1
'.4
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TABLE 14

MEAN SCORES AND t VALUES FOR INCONSISTENT vs CONSISTENT SUBJECTS

Test No. of Subj. Mean Scores t Value
Consistent j}nconsistent
1

Mosaics
1. Aesthetic quality 259 6.26 6.33 1.15
2. Originality 259 6.42 6.49 1.20

Story
3. Aesthetic quality 255 6.03 6.26 .80
R Originallty 258 6.95 7.78 2.41%
5. Exploration time 276 191.95 219.99 1.77
6. | Preference for complexity 252 12.30 12.35 1.22
7. | Test of spec. complexity 260 22.31 22.32 1.03

Questions
8. S! factual 276 2.17 1.88 1.15
9. S1 explanatory 276 1.7 1.30 2.49%
10. YN factual 276 1.05 1.69 1.79
1. YN explanatory 276 .20 .36 1.48
12. Total 276 5.12 5.22 1.02

Mosaics -~ 2nd presentation .
13. Aesthetic quallty 253 6.98 7.32 1.28
W, | Originality 253 7.h2 7.63 1.13
15. | Attitude to School 278 7.7 7.98 1.54
* p .05

©
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DISCUSSION

A number of things can be stated fairly clearly after examination
of the scores of the students in the four schools over three years. However,
one must treat the results of this study, as one would the results of other
studies, with caution.

The original purpose of the study was to discover whether a group
of children continuing in open-plan schools over a period of three years
would be distinguishable from a comparable group of students spending the
same three years In traditional schools in various tests. Two schools,
designated by the York County School Board as open-plan, were chosen for the
study and these were matched with two traditional schools on features such
as size, location and socio-economic background of parents. One of the two
open-plan schools was urban-suburban and one rural with pupils beiny bussed
to the schocl.

The schools were t+ . :d twice for their degree of openness, once on
a scaie devised for thi tucy (Year 2) and once on a scale designed by
researchers at 0.1.S.E. On both scales, the designated schools were found
to be more open than the ‘'traditional' schools.

Longitudina) studies of a quasi-experimental design must hope that
intitially the subjects in the two groups are at approximately the same points
with the hypothesis that divergence from the original similarity might be
accounted for by the treatment conditions, i.e. the differences in school
philosophy and methods. It is important in such a design to use more than
one school within a group, so that no single school can create significant
between=aroup differences because of some idiosyncratic conditions within
the school. Even so, between-group differences can be exaggerated to some
extent by an extreme score from one school (e.g. in the second presentation

of the mosaics, Whitchurch Highlands pupils had comparatively poor scores in

ERIC &9
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originality, so that significant differences were found both in type and
group means as well as in their interaction). In examination of the data
therefore, one must not be distracted by idiosyncratic differences but
focus on those conditions that were of original concern to the study.

indeed, any differences that were found in the original Year }
data were not consistent and so the assumption that the pupils in the two
groups started at approximately the same position can be considered as valid.
This allows us to examine comparative changes through Year 3.

One of the first expectat’-ns in the study was that the students in
the open~plan schools would not become deficient in thg usﬁal academic areas
by Grade 4. Examination of the grade level scores (Table 9) indicates that
the averages are al) at the fourth and fifth grade level with minor differ-
ences among schocis (e.g. Kettleby and Meadowbrook appear to have achieved
higher in most of the achievement tests). Therefore we con conclude that
type of school does not seem to affect academic achievement.

On the other hand, it was hypothesized that students in the open-
plan schools would thrive because of the conditions in their schools in the
areas tapped by the creativity and curiosity tests. Interestingly, one
significant difference was found in comparing Grade & pupils viz. the open~
plan pupils showed a greater interest in complex visual stimulation over
tha three years. However, this does not appear to be a trend but rather
a prevailing condition that remained fairly consistent over time. Thus one
must conclude that different educational methods did not affect curiosity
and creativity differentially.

Changes within children over time is not a meaningful variable
because different testing material was used in different years and differ~

ent teachers and experimenters collected the data each year.

rey
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Comparison of students consistently within the same school with those
who had changed schools during the three years of the study showed no con-
sistent significant differences, neither in academic achievement scores, nor
in curiosity and creativity scores.

The one area where different trends were discovered was in Attitude
to School. The questions asked of the students were simple and direct with
the expectation that pupils In the early grades would respond openly and
honestly. The results as shown in Figure 2 suggest that there is asteady
deterioration of positive attitude towards school in the traditional schools.
This deterioration is less manifest in the open-plan schools. It must be
remembered that more than one classroom was tested in each of the schools
and when one considers that attitude to school in the primary grades Is
mainly a response to the teacher and classroom conditions the data must be
seen as fairly consistent and trustworthy.

The reasons for the failure to discover significant differences be-
tween the two types of schools needs to be examined. 1t could be argued that
the differences had not yet appeared but, given sufficient time, would become
salient. This aréument is in line with the Wilson et al (1969) study that
showed that differences can appear among pupils in open schools depending
on the length of time they had spent in the school. However, that study was
of pupils In Grade 6 rather than Grade 4. Moreover, there do not seem to be
any trends that might suggest a consistent increasing separation of the two
groups.

A gnawing question is whether open schools are open and traditional
schools traditional. While there is reason to reject the notion of extreme
differences between the school types, on two occasions &ifferences of open~-
ness were found in favour of the open-plan schools. The first test was in

the feelings and attitudes that objective observers established in the halls
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and corridors of the schools and the second was based on the responses of
the teachers in the schools.

One is therefore forced to conclude that there may not be significant
differences between the two types of schools in their effect upen academic
achievement, curiosity and creativity. Yet, Hadaon and Lytton (1968, 1971)
show evidence that In England differences were found. Whether the differ-
ences between the Haddon and Lytton studies and the Ontario studies (e.g.,
Wilson, et al., 1969; Haltca County, 1969, Day, 1972) including this one
are due to the differences in school systems, populations, pupils, or
tests used is not known. It is, however, interesting that here repeated
testing has failed to establish differences.

One must therefore conclude that the two school types do not affect
academic achievement, curiosity and creativity differentialiy but that
traditional schools "turn off'' students in the primary grades more than
open schools.

An sdditional interesting finding is that instructions to be creative
is an effective way of increasing the creativity level of pupils. Many
individuals have attempted to devise complex systems for enhancing creativity
in schools (e.g., Arnold 1962; Covington et al 1969; Gordon 1961; Torrance
1962). VYet Ward et al (1972) have shown that one can increase creativity
by simple Instruction and an offer of reward. Here too this study has demon-
strated that creativity can be enhanced with simple instructions to be

original and creative.

Ca
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APPENDIX A

Score Sheet for Interest in Complexity Test

NAME_.
SCHOOL )
1. L R
2. L R
3. L R
4. L R
5. L R
6. L R
7. L R
8. L R
9. L R
0. L &
1. L R
12, L R
13. L R
. L =B
15 L R
v

it




—50-.

APPENDIX B
Score Sheet for Preference for Incongruity, Complexity, and Novelty Test

NAME __ — S

SCHEOOL, s
v v v
1. 12. 23.
L L L
!} U : | H
2. . 13. 2h.
L L L
U U
3. 14,
L L
v U
ke 15.
L L
v U
5. 16.
L L
U v
6. 17.
L L
U U
7. 18.
L L
U U
8. 19.
L L
U U
9. 20.
L L
v v
10. 21.
L L
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BEST COPY AVAILABLE APPENDIX D

Jating Scale for Test of School Ovenness (Based on Hall Activity

I. NATURE OF HALL USE

0 used solely for transportation and discipline
1 rarely used for purposcs other than transportation and
discipline (e.g., work or legitimate soclalizing)
2 sometimes used for work and/or legitimate socializing
, z often used for work and/or legitimate socializing
an integral part of the classroom for working and
legitimate socializing

II. PREQUENCY OF HALL USE

0 no movement except at break (e.g., recees, lunch, clesin
or class-change times

1 little "off-time®" movenment

2 some "off=-time" movement

2 nuch “Yoff-time™ movement
constant movement in hzlls at all times

IIX. DISTRIBUTION OF BALL USE

0 only specified areas or routes in halls to be used
by students

i few "free" hall areas

2 some Y“free" hall areas

2 few restricted hall areas
no restricted hall areas

IV. NATURE OF ADULT INTERACTION WITH STUDENTS

. 0 for supervision/discipline purposes only
1 mostly for supervision/discipline purposes
‘2 80/50 supervision/discipline and work assistance/
soclalizing . .
2 mostly for purposes of work assistance and soclalizing
solely for purposes of work assistance and socializing

V. ATMNOSPHERE

0 always tense

1 rarely relaxed

2 sometimes relaxed
rarcly tense
always relaxed

ERIC c

Full Tt Provided by ERIC.
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APPENDIX C

Score Sheet for Test of Attitude to Schoollng

NANME

SCHOOL

Do you like school? Why?

What!s your favorite school subject? Why?

Do you like your teacher?

Would you go to school! if you didn't have to?
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VI. DEGREE OF STUDENT SUPERVISION (Commands, rule enforcement,
negative comments issued personally or via loudspeakers
by adults)

0 always supervision
i rarely without supervision
2 50/50 supervision/no supervision
3 rarely supervision
never supervision

VII. DEGREE OF TIME PRESSURE (Adult-spoken orders or bells)

0 always time limits
i rarely without time limits
2 50/50 time limits/no time limite
2 rarely time limits
never time limits

Q 3
e o

Full Tt Provided by ERIC.
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Appendix E
PROCEDURES FOR SCORING STORIES AND MOSAIC DESIGNS

The procedure to be followed in scoring both the paragraphs and
mosaic designs is essentially one of sorting the items into 6 categories.
For both products independent sorting should be done on each of two criteria
eesthetic quality and originality.

Criteria

1. Aesthetic guality: This Is your own evaluation of the beauty,
sensitivity or artistic quality of the products. With the designs, factors
such as balance, symmetry, organization, etc. will be of concern. With the
stories, similar literary qualities will enter into your judgment. However,
basically the criteria you use are the ones, however defined, you would
typically use in judging the aesthetlic quality of such items.

2. Originality: From your experience with the work of children of

this age, your grouping of the items will reflect your judgment of how fresh,

independent, different and distinctive you find each of them to be.

Categorizing

As noted above, sorting on the two criteria should be done independent-
ly. This means that the items should be shuffled before each sort.

Each Item should be rated on one of 6 categories the lowest (1)
being the least original (or of least aesthetic quality) and (6) being the
highest.

The scores should be entered on the attached sheets by placing the
subject numbers in the appropriate columns. No marks sho:ld, of course be
placed on the items which might influence the scoring done by other judges.

ol
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