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ABSTRACT
FIELD DEPENDENCE/INDEPENDENCE AND THE
PROCESS OF BLOCK PLAY IN FOUR-YEAR-OLDS
by
Kristine Ann White
Master of Arts in Education
This study explored the relationship of field-dependence and independence to the block play process in fouryear-old boys and girls.

Field-dependence/independence

was evaluated through the Preschool Embedded Figures Test.
The Bender Gestalt was used as a check for any perceptual
difficulties.

Block design development was assessed

through semi-structured individual block building, using
wooden unit blocks.
A positive correlational relationship (P<.OS) was
found to exist with females who tended also to be more
field-independent than mates at this same age level.
Positive results were also found for females' ages and
block building skills and females' ages and field-independence/dependence.
The history of field-dependence/independence is discussed, as is block play.

The discussion section includes
iv

some possible

explanations of what may have accounted for

the research results.

Educational implications are also

included.

v

Introduction
Field-Dependence/Independence
and the Process of Block Play in Four-Year-Olds
Cognitive style refers to how an individual is able to
perceive, structure, analyze, and recall information and
experiences.

People have various distinct approaches to

processing the environment.

Cognitive style is concerned

with the processing of cognitive activity, rather than the
content.

Cognitive styles are pervasive and stable di-

mensions, which are usually bipolar.

Each pole has

adaptive values so that in particular circumstances each
style may be viewed in a positive relationship to those
circumstances.

If educators could recognize and understand

individual cognitive styles, they might be able to adapt
curriculum better to suit the particular needs of their
students (Forgus, 1976; Hansen, 1980; Witkin, Moore,
Goodenough, and Cox 1977).
One recognized dimension of cognitive style is fielddependence/independence (FD-FID).
tendency for

persons

FD-FID signifies the

to implement either external or

internal frames of reference in their information processing.

Most research which has been done concerning FD-FID

has concentrated on elementary age children through senior
citizens; very little research has been done for children
under the age of eight.

The focus of this study is on how

FD-FID in four-year-old boys and girls relates to the
process of block play.
1

Review of the Literature
Perception and Development
Perception can be defined as the process of extracting information about the environment, with attention
being a selective aspect of that perception and response.
The topic of perception will deal specifically with those
aspects of perception that are directly related to FD-FID
(Forgus, 1976).
Development can be viewed partially as being a maturational process during which areas of the nervous system
reach a capacity of performance which they were previously
unable to achieve.
functional usage.

The process is also dependent upon
Adults, too, are able to develop

various abilities with practice.

What is near, at first,

is of primary importance biologically with seeing at distances of minor if any significance (Koffka, 1980).
Perceptual learing requires no clear reinforcing
responses.

If, for example, animals are reared in a per-

ceptually rich and complex environment, they appear to
acquire advantageous perceptual abilities.

The richer

environment has enabled the animals to learn more than
those from the diminished environment.

Perceptual learning

enables one to have increased ability to gain more information from the environment.

By practicing the perception

of particular situations and events, the learner is able
to receive, analyze, and remember which can later be
matched to and used for the recognition of new experiences.
2
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"Every perception is the creation of meaning.

The creation

of meaning has, first of all, to do with our frame of reference.

Perceiving is an act of expressing our relation-

ship with our world" (Bouman, 1968, p.93).
Because of people's interactions with their physical
environment, they learn to perceive such events as spatial
orientation.

They learn how to orient themselves in space

through experiences of perceiving their relationship to
objects and events around them.

Their perceptions serve a

a base which becomes the pivot point for their behavior
(Combs, 1976).
Field-Dependence/Independence Identification and Early
Research
Witkin and Goodenough (1981) through their research
using tasks such as the Rod and Frame Test, Tilting Rod and
and Tilting Chair Tests, and the Embedded Figures Test
(EFT), identified some developmental areas of perception
in children a eight-years through adolescence. In perceptual tasks where subjects were asked to recognize part of
a field, a definite developmental sequence appeared.

From

the ages of eight to ten the perception of an object was
highly involved with the structure of the field which surrounded that object.

By the age of ten to thirteen the

amount of influence of the surrounding field upon the
perception of the object decreased significantly.

At thir-

teen to seventeen years of age the progression of the independence from the field continued to increase slightly so
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that adults again were more influenced by the field in
their perceptions (Kidd, 1971).
AS children grow up, they become differentially sensitive to the aspects of their environment, especially the
stimuli which have surrounded them for most of their lives.
Each child then, organizes the perceptual field in his or
her own way, using various means to categorize and structure the stimuli.

For the young child, affect is directly

tied to perception.

Affect is always present in older

children and adults and addresses how we feel about things,
forming a perceptual basis for percepts.

As far as this

basis influences or determines what is figural, the child's
perspective is structured by emotions and desires (Kidd,
1971).
"The ability to analyze the perceptual situation actively and differentiate its parts may indicate important
individual differences'' (Kidd, 1971, p.l04).

Investigators

have found that at each age level, there exists a wide
scope of performance for individuals.

The disparity of the

scores and the range extremes are similar for the youngest
ages to adults.

Thus, it appears that individual dif-

ferences begin early in life.

For all ages tested, people

seem to be consistent in their perceptions even with varying condtions.

At all ages though, according to Witkin,

Dyk, Paterson, Goodenough, and Karps (1974), females appear
to be more influenced by the field than the males (Kidd,
1971).
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Witkin et al.

(1974), showed the perceptual differences

in viewing parts from the field exist as young as eight and
the differences may occur earlier.

"The analytical capacity

which they term 'field-indepedence' appears in the performance of various perceptual tasks in which the person has
to differentiate certain aspects of the field and make
judgement of them, ignoring any interference from the remainder of the field"

(Kidd, 1971, p.l04-105).

FID

appears most often in children with independent personalities who are relatively self-reliant and able to react to
their environment, both socially and physically, in an
objective manner.

They seem to understand the essential

and are able to use them effectively to satisfy their own
needs.

FID may have a physical origin but it is felt that

the mother's personality and the manner in which the child
is brought up considerably affects this (Kidd, 1971).
From the studies it is evident that people have preferred ways in which they integrate the information from
the environment.

To focus on the pertinent aspects of the

perceiver in the process of perception, the researchers
examined the nature of the consistent performance on orientation tasks and related tasks.

Results led researchers

from perception of the upright tasks, to asking subjects
to disembed a figure from a field of which it was a part.
An example of this is the Embedded Figures Test.

The test

asks the subject to find a previously shown simple figure
(a triangle) within a design that is formed so the figure
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is an integral part of the whole.

The simple figure does

not stand out from the whole but is a subtle part of the
pattern.

In order for the subjects to locate a simple

figure they need to be able to break down the primary
design.
"It was found that subjects who had difficulty
separating the sought after simple figure from
the complex design were ones who could not
easily keep body or rod separate from room or
frame in the orientation tests---in other words
were the only ones who were field dependent."
(Witkin and Goodenough, 1981, p.l5).
The FID people were the ones who found it easy to separate
the figure from the complex pattern.
These findings and others led researchers to think
the

FD-FID dimension was perhaps more general than it was

first defined on the data received solely from the orientation tests.

The later hypothesis then considered FD-FID

to involve individual differences in the ability to separate
a part from an organized field or locating an embedded
figure.

FD-FID was seen as a perceptual-analytical ability

that was pervasively evident in an individual's perceptual
operations.
Studies following the span of individual differences
in disembedding ability focused on two areas (a) the
relationship of disembedding ability to intellect, and (b)
the relationship of disembedding ability and organizational
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ability.

Research surrounding the first area indicated that

disembedding or analytical ability whether great or small
spanned through an individual's perceptions and intellectual
endeavors.
Studies focusing on the second area, the relationship
of disembedding ability to organizational skills, were
broadened to the view that both had the same source of
dealing with the field in an active or passive approach.
FID people were seen as the ones who formulated a structure
for the field so they could view it as an organized entity.
FD people would not impose structure.

The studies from

both perceptual tasks and problem-solving situations supported this hypothesis.
"The evidence linking field dependence-independence
to the ability to overcome embedding contexts in problem
solving tasks and to structuring ability in perceptual and
intellectual functioning, substantially broadened the scope
of the individual differences" (Witkin and Goodenough, 1981,
p.l7).

Another side of this is the concept that organizing

and analyzing are directly related to articulation.
someone who perceives in an articulated manner also has the
ability to recognize units separately from their field when
the field is organized and too, has the ability to provide
structure when the field is lacking structure and is able
to understand the field in an organized manner.
Subsequent research discovered that the individual
differences previously discussed were part of an even

t1

•
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broader spectrum which included aspects which usually were
categorized under personality such as body concept, selfconcept, defenses, and controls.

These discoveries neces-

sitated the placement of FD-FID into a broader framework
of differentiation.

Differentiation, in this case, is the

separation of self and non-self, of various physiological
functions.
"Thus, the early view of the differentiation
theory was a conception of self-consistency
which included an articulated vs. global field
approach as one manifestation of greater or
less differentiation and FD-FID referred to a
section of the field-approach dimension as that
of greater or less embedding ability in perceptual functioning" (Witkin and Goodenough, 1981, p.l8).
Field Dependence/Independence Defined and Related
Characteristics
Research since 1962 brought the focus of FD-FID in two
areas, one being centered around the articulated-global
field approach, and the second concerning autonomy in
social relations and self-competencies.

From these regions

of study new revisions were made to FD-FID which are:

(a)

The articulated-global dimension is actually made up of two
contingent functions which are dependence on vestibular or
visual-field references and cognitive restructuring analysis,

(b) people who do not rely on visual field perception

are likely to function more autonomously outside of social
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networks or references in their social interactions, and (c)
an autonomous individual is likely to be competent in cognitive analysis and restructuring, whereas, greater dependence
on visual field as associated with a group or social competencies in interpersonal relationships (Witkin and
Goodenough, 1981).
FD is "the tendency to rely on external referents",
while, FID is "the tendency to rely upon internal referents"
(Heesacker, 1981, p.l4).

FID people tend to have more

differentiated cognitive analysis structure.

Individuals

seen as FID have a greater analytical reference which gives
a wider perspective leading to a view of a more differentiated self and others.

Too, this leads to a broader range

of goals in interpersonal relationships, more accurate
interpersonal perceptions, higher effort output and a lesser
degree of exhibition of defense mechanisms such as denial
and repression.

FID tend to be information seekers and will

confront their problems (Fergus, 1976).
Influences on Field Dependence/Independence
Berry (1981) believes that differences in cognitive
style stem from varying backgrounds in ecological and
cultural influences.

Variable aspects such as subsistence

economy, socialization, social levels, and role of specialization affect the development of the cognitive style,
FD-FID.
FD-FID can be viewed as the poles of a dimension with
individuals placed along that dimension indicating their
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degree of autonomy.

An individual's position is not fixed

though, in that people who are fairly FID have the ability
to become more FD as needed in a particular situation.

So

there is a certain degree of mobility as an important aspect
of this cognitive style.

Specific training has also been

shown to have affects on one's usual cognitive approach.
"The field dependence-independence cognitive
style is thus a pervasive dimension of individual functioning, showing itself in the
perceptual, intellectual, personality, and
social domains, and it tends to be relatively
stable over time and across situations" (Berry,
1981, p.ll).
The style involves differences for individuals in how they
process information as opposed to the content variable of
what they process.
Berry's (1981) studies indicate that eco-cultural and
acculturational influences may lead to individual and group
differences in FD-FID.

Eco-cultural influences deal with

a cognitive style being a way of behavior which enables an
individual or group to handle problems in their environment.
The second, acculturational influences, is a cognitive
style that has developed under these same conditions but is
altered due to responses to new cultural influences.

Thus

an immigrant is influenced by initial Westernization even
while at home and a new set of influences which surround
him or her upon arrival in the new environment (Berry, 1981).

11

Witkin and Goodenough (1981) reviewed Western studies
and found that socialization practices that are based upon
strict rules and overprotection tend to favor the development of FD, contrary to practices which foster the separation from parental control leading to the development of
FID.

Witkin and Berry (1975) found similar relationships

in their cross-cultural studies but also discovered evidence
that differences in tight or loose social structures can
reinforce the distinct socialization practices.
Studies in Field Dependence/Independence
FD-FID has received the most research attention of all
the identified cognitive styles.

Some of the reasons for

this are (a) the breadth of the dimension, (b) the representations in life that are often directly visible, (c) the
existence of research on perceptual functions based on differences in FD-FID, and (d) the existence of a theoretical
framework that links a wide variety of psychological
functions (Witkin et al., 1981).
Environmental influence.

Witkin and Goodenough (1975)

concluded from the wide array of studies available that
environmental differences are a major influence in the
development of FD-FID.

Edgerton (1976) in research on the

relationship of cognitive style to maternal childrearing
practices found that mothers who were affectionate, used
praise and rewards, and were accepting, enhanced the
development of FID in their young children.

A study by

Moskowitz, Dreyer, and Kronsberg (1981) using three and a
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half year olds said that maternal interactions did not predict FD-FID and neither did the exploratory behavior of the
child.

Social behavior though was highly correlated with

FD-FID.
The family authority structure and socio-economic
level directly relate to FID according to MacEachron and
Gruenfeld (1978). Evidence from Bowd (1978) conflicted with
these results showing no correlation of FD-FID with socioeconomic status or sex.
Field dependence/independence and sex differences.
The research on the relationship of FD-FID to sex differences is conflicting.

Early findings by Witkin et al.

(1974) concerning perceptual differences indicated that
women tended to be more FD.

Women as a whole lean toward

a more global field approach in both their perceptual and
intellectual functions, whereas, men prefer an analytical
approach.

These differences, though clear cut and consis-

tent, appear minor compared to the range of differences on
the FD-FID scale within each sex.

Witkin et al. (1974)

further states that the sexual differences are consistent
throughout life except for possibly over sixty years and
under eight years of age, where the differences are slight
if not negligible.

Gildemeister and Freidman (1978) found

too that FD-FID was directly related to sex but a study by
Bergum (1980) conflicted with these in finding evidence
that sex alone was not a variable in FD-FID.

Coates (1974)

studying children three to six years of age showed that
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girls at this period were more FID than boys.

Research by

Jakabovics (1974) found no significant relationship with
sex differences in preschool children and FD.
Research related to other individual characteristics.
This same study by Jakabovics (1984) indicated FD was not
related to leadership abilities in general.

A relationship

was recognized between social participation of preschoolers
and FD.
FID was related to self-concept and intelligence according to Hoffman (1978).

DeLisi (1983) believes that it

is likely that FID promotes the acquisition of various
spatial operations.

No significant differenes were found

between FD-FID and acquisition of selected motor skills by
O'Bannon (1978) in research with sixth grade boys and
girls.
An interesting study was done (Coates, Lord &
Jakabovics, 1975) pertaining to the relationship of FD-FID,
social and non-social play, and sex differences in preschool children.

FD children were found to be more sensi-

tive to negative feedback from adults and also better able
to use social cues to solve their problems than were FID
children.

With girls, those who were FD tended to prefer

playing in the doll corner with other girls compared to
The FID who chose individual tasks.

Both boys and girls

who chose to play with others rather than participating in
solitary projects tended to be more FD.
"A closer look at correlations between individual
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play preferences and FID suggests that for girls
social-non-social orientation may be only one of
the variables involved in the significant relationship between cognitive style and play
preference.

For girls playing with others in

the doll corner was significantly associated
with greater FD, whereas, playing with blocks,
alone or with others, was associated with greater
FID.

That is, for girls only, one activity,

plays with others in the block corner, was associated with greater FID in the direction opposite
that predicted"

(Coates et al., 1975, p.200)

This was not the same for boys who played in the block
corner with others and tended to be more FD.

Thus, there

appears to be a sex difference in regards to this activity.
More concentrated research concerning the complexities of
play preference are necessary in future research. A study by
Coates et al.(l975) though used only a small group, the
extreme ends of the FD-FID scale, and only one sex, so
generalizations from the conclusions are limited.
Sherman (1967) after reviewing various studies concluded that the amount of practice with tasks involving
spatial visualizing may be an important variable in FDFID.

The amount of perceptual-motor skills involved in the

preschool activities of block play, doll play, and formal
games differ.

The amount of perceptual-motor skills tied

to a particular activity may partially determine the play
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preference and FD-FID relationship.

Sherman (1967) also

came to the conclusion that girls as a whole tended to be
more social than boys.

The conclusion supported the con-

cept that preschool children's social orientation as
connected with play preference is, though not entirely the
cause, linked to FD-FID cognitive style.
Criticisms of field dependence/independence.

Several

studies felt that FD-FID was an unsubstantiated cognitive
dimension with the differences in FD-FID stemming from the
difference in spatial ability and intelligence.

Eichler

(1978) too felt that FD-FID as an indicator of personality
and cognitive structure was not valid.

This study also

indicated that the sex differences of FD-FID resulted from
spatial visual ability rather than a disembedding ability.
Witkin, one of the major researchers of FD-FID, has
been criticized as oversimplifying the relationship between
personality and perception.

Witkin's perceptual tests may

not indicate different styles of performance with the same
exact test scores.

Critics feel Witkin may not account for

the individual's perceptual inconsistencies.

In one study

the degree of uncertainty subjects felt before the perceptual tasks was varied experimentally and it was found that
with a higher degree of uncertainty came a higher degree of
FD (Eichler, 1978).
Blocks for children have been a common medium for
expression and indications of perception.

Blocks are also

ideal for figure-ground discrimination and so were chosen

16
for this research.
Block Play
Blocks are one of the most widely accepted materials
for preschool children.

In a study by Hartley, Frank, and

Goldenson (1961) the popularity of blocks for preschool
children over a two year period was not even approached by
any other activity.
or new child.

Blocks are a good medium for the timid

The child feels comfortable and appears com-

pletely unthreatened when encountering blocks for the first
time, contrary to finger-painting, poster painting, and
water play.
Block play can stimulate children to attempt their
first creative activity.
enhanced.

A child's self-esteem can be

Blocks provide activities where children can

grow in their ability to manipulate and imagine and also
provide a chance for them to play out their world.

The

control a child has can grow, as can the feelings of
achievement, to a sense of power and freedom from limitations.

"Because self-expression is often more specific in

blocks than with easel painting, blocks may offer a simpler
method of understanding what is going on within the child
than do paints" (Hartley, Frank, & Goldenson, 1961, p.lOO).
Children are able to use blocks combined with their
imaginations making them a vehicle for their own concepts,
desires, and dreams.

As children build more and more

daring structures, they develop more self-confidence in
their ability to deal with the environment.

Besides
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providing an opportunity to test the children's strength
in their environment, blocks can also offer an opportunity
to escape from it, especially if boxes, screens and shelves
are also used (Hartley et al., 1961).
Dramatic play with blocks whether destructive or
beneficial aids in personality development.

There is an

external expression of the child's inner-self--feelings,
questionings, and searchings.

Blocks allow the child an

opportunity to explore and master in a concrete form
concepts which were previously obscured and perhaps only
sensed.
The value of block play as an emotional release and
personality developer was studied in detail by Hartley
al., (1961).

et

Children under internal stress frequently

need to use blocks in a forceful manner before they are
able to use them constructively.

Teachers often tend to

view aggressiveness in block play as conflicting with the
educational intent.

Over-restrictive parents can impair

children's ability to use their own safety valves.

This

conflict will be evident often when the youngster's blocks
crash even though it may be accidental.
be found in knocking over blocks.

Other values can

Children can use it as

a means of controlling the environment and asserting that
the building is theirs.
it.

They built it; they can destroy

This behavior may also indicate the importance of the

process over the product.
Blocks can substitute as a channel to vent anger and
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frustration against other people.

This process can save

another from being hurt while still allowing an outlet for
feelings without leading to irreparable consequences.
Poorly adjusted children were more likely to be found
using blocks in a solitary manner as opposed to parallel
play or cooperative play.

These children tended to build

the same structures over and over far more than did the
children who were better adjusted and used the blocks in a
variety of ways.

The poorly adjusted children appeared to

show more of the extremes in reaction to their own block
creations, including such actions as long and continuous
vigilant protection of their creations without really using
them, becoming extremely disturbed if their products were
ruined or even touched by other children, and the intensity
of pleasure derived from destroying their own block
creations (Hartley et al., 1961).
Blocks also have the possibility of promoting social
growth.

This may be because blocks are (a) a familiar

material which the children often associate with home or
their mothers,(b) have a tendency to be permissive, and
(c) block structures that are complicated readily lead to
group participation.
In the block play process occasionally several
children will crawl behind a wall together or inside a box
together.

This appears to be a way for the children to

assert the solidarity of their small group against the
other children.

Because these youngsters are more advanced
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in their social development, these activities can be viewed
as progress to greater social maturity.
There are many practical effects of blocks for learning
in preschool and in elementary.

Blocks can enhance physical

coordination, can aid in learning mathematical concepts,
and understanding space concepts and geographic concepts.
Teachers can encourage the block potential of a child by
providing the space and materials, by careful permissiveness, and awareness of the individuals.

The value of

blocks can be more than simply the opportunity to reproduce
experiences and play them out which has been the area of
concentration by most teachers according to Hirsch (1974).
Teachers ought to remember that block play needs supervision.

A lack of supervision may actually prevent some

children from getting all the potential benefits from the
block activity.

These youngsters are most often the timid

ones who would be most easily pushed aside by the more
aggressive.

Often, too, these timid youngsters can be the

ones whose internal pressures may prevent the use of other
methods of expression.

Harriet Johnson made one of the

most thorough studies of block building in 1933.

The fact

that children go through developmental stages in block
building concerning aspects such as the constructing,
building principles, artistic expression, and detailing,
was first noted in this study.

Whether the child is two

years or six years of age when first introduced to blocks,
they will go through the same progression of developmental
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stages except for perhaps stage one.

The older child will

simply go through the stages more rapidly than the younger
child.

The developmental stages according to Johnson

(1933) are:
Stage 1.

The child carries the blocks around rather

than using them for construction.

This stage concerns

children usually under the age of two and rarely of school
age.
Stage 2.

Around the age of two or three, the child

begins to build.

Children make horizontal rows or stack

the blocks vertically.
Stage 3.

There is a lot of repetition.

Bridging, with two separated blocks con-

nected by a third block, arises.
Stage 4.

Enclosure:

placement of four blocks.

An enclosed area is made by the
Bridging and enclosure are two

of the basic construction problems children first solve
with blocks.

These skills develop soon after the regular

use of blocks begins whether.the child is two or older.
Stage 5.

Some amount of skill has been acquired and

the child begins to form decorative patterns.
appears.

Structures are usually not named.

Symmetry
The age group

for this stage is three to four years if blocks were introduced early.
Stage 6.

At approximately four to six years of age

children begin naming their constructions as dramatic
play begins.

Before this time, the structures may have

been named but the names did not always relate to the
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function of the building.
Stage 7.

About the age of five, children build or

symbolize structures that they actually know.

The linking

of dramatic play to the block creations is strong (Johnson,
1933).
Gesell (1940) wrote in his book, The First Five Years
of Life, about block play development.

The children using

their own initiative produce the block structures.

Blocks

are universal in their appeal to children as are rattles
and dolls.

AS early as thirty-six weeks an infant can

combine two blocks and at fifty-six weeks the infant can
place one block on top of another.

As the child grows,

block building becomes more engrossing for them and more
elaborate.

Ten-year-olds will still play with blocks.

Fifteen month olds, with their strong locomotor
drive, will take three blocks but has a tendency to give
them to their parent rather than keeping them.

The child

will keep four blocks if they are given rapidly but the
attention is short-lived.

There is usually no building

but simply moving of the blocks or giving them or carrying
them to another person.

If by chance the child does build

a tower of two, much pleasure is shown.
The eighteen month old has less dominant locomotor
drive than the fifteen month old.

At eighteen months

children will store the blocks by holding them against
their body when the blocks are presented quickly.
Attention given to the blocks is longer but only about
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one-third of the children will build.

Most simply pick up

the blocks, one for each hand, put them back on the table,
or just push them around.
The two-year-old has spontaneous construction with
blocks.

The youngsters place the blocks in a row or build

a tower.

There are still some two-year-olds who do not

have spontaneous block play, and still hold blocks and move
them.
The three-year-old will place the blocks in a horizontal arrangement usually in a row.

Occasionally they

will build a tower spontaneously but the vertical blocks
follow the horizontal arrangement.
The four-year-old has made tremendous progress and now
builds complicated structures and occasionally names them.
Out of thirty cases in the study by Gesell (1940) ••. "seven
built a complicated structure, extending vertically and
laterally; six built a double tower of five blocks each,
two built a double decker train; and two built a bridge"
(p.ll).

Twenty-five percent then built horizontally or

laterally.

Only four children built in a single dimension.

None of the children built in three dimensions.

One child

was not spontaneously interested and another's response was
vague.

Twenty out of the thirty named their block creation.

The child of five builds a structure that is
complicated and three-dimensional.

The building is usually

named a house but can be named numerous things.
children build several separate block units.

Some

Only a few

do not name the block design.

All children build promptly

and when finished are ready for the next activity.
Gesell (1940) also noted some sex differences in block
play.

At the age of eighteen months boys tended, to place

blocks more in a vertical arrangement than horizontal,
while at two years of age blocks were more on the horizontal.

The reverse is true for girls at the same ages.

At

eighteen months boys would build a tower using four blocks
and girls would use three; at two years the boys would still
build towers of four blocks while the girls built towers of
eight.

With aligning the blocks vertically at eighteen

months, boys aligned two while girls aligned four; at two
years of age boys aligned seven blocks and girls only five.
Gesell felt that one explanation could be that boys are
more advanced in their block play.

This conclusion was

based on the fact that boys tended to make the transition
from the vertical to the horizontal at an earlier age than
did the girls.

Hartley, Frank, and Goldenson (1961) noted

some sex differences in relation to block play also, stating
that boys seemed to like to use blocks in imaginary ways
such as using them like machinery.
Gesell (1940) commented on block play in a test
situation.

In the research the motivation for the block

play was left mostly to the child.

The constructions were

an expression of the dynamics of the activity, the resourcefullness of the child, and the child's imagination.

Dif-

ferences in how quickly the children adjusted was a factor.
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If children were slow adjusting, they were timid and shy,
and this was reflected in their response in the block play.
Children who had difficulty initiating the task were not
as responsive to the unstructured test situation as to the
one that was more prescribed.
Block play and symbolic representation.

"Very

frequently blocks have a symbolic value which is expressed
at times in dramatic play, at times in the forms which a
child creates at times in the functions these structures
perform" (Hartley, Frank, & Goldenson, 1961, p.l32).
Reifel (1981) studied block play in relation to the development of symbolic representation.

He defined symbolic

representation as •.• "any of the methods humans use to
express the activities of their minds ••• " (Reifel, 1981,
p.l).

The research was based on Werner and Kaplan's (1963)

theory on Symbol Formation.

Representations are seen as a

reflection of cognitive and affective states.

Reifel (1981)

pointed out the lack of knowledge in regards to the representational use of blocks.

In the research by Reifel (1981)

children were asked to represent with blocks a story that
had been read to them.

He found that there were age dif-

ferences in the content of the story that was represented.
The older children were able to represent more content from
the story than the younger ones.

Most of the children in

the research were able to pretend that the blocks were something else besides blocks (physiognomic transformations).
The study showed slight evidence that children use blocks
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to represent things-of-action, that they personify blocks,
and that the children show affective reactions to their
representations.

The older children built constructions

which were much easier to recognize formally.

The younger

children were fluid in their constructions in that they
would often transform their blocks to something other than
the original intent during the construction process.
The Hypotheses
1) At the preschool age level female children should
be able to score significantly higher in the direction of
field-independence than should male children.
2) There should be a positive correlational relationship between block building developmental stages and increased field-independence for both boys and girls.
3) Block building developmental skills should be positively associated with chronological age for both boys and
girls.
4) Increased field-independence should be positively
associated with chronological age for both boys and girls.

Procedures for Data Collection
Subjects
One-hundred four-year-old children were selected from
private preschools in Los Angeles County.

The schools

ranged in size from approximately sixty to over one-hundred
twenty-five children from the ages of two to six years.
The population was primarily middle-class.

The mean age

for the four-year-olds was four years eight months.

There

were 49 boys with the mean age of four years seven months,
and 51 girls with a mean age of four years nine months.

All

the children spoke English at home as was verified by the
teachers.

None of the children were physically handicapped

in any way which might interfere with their performance on
the tests.

From the children tested, 79% were White, 6%

were Black, 5% were Hispanic, 7% were Middle Eastern, and
3% were Asian.

The ethnic make-up was based on teacher

identification and the surnames of the children.

With the

children tested 74% lived at home with both parents and 26%
were from single-parent homes.
Each of the children was asked individually, questions
about their previous experience with blocks (Preliminary
Interview form is Appendix A).
in

orde~

to obtain

back~round

the children were with blocks.

The questions were asked
information on how familiar
The answers give insight

into their related affective dimension and their perceptions
of block play.

(Statistics from questionnaire included with

Table 2 . )
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Procedure
The researcher was introduced and spent one day in the
classroom before beginning the testing so as to lessen the
effects of stranger anxiety.

The day of testing the

children were told as a group that the researcher would
take them individually to do some various activities.

The

youngsters were informed in more detail of the activities
once they were conducted individually to the area chosen.
The research area depended upon the space available at the
preschool.
others.

The tasks were all performed separated from

On some cases it was an empty classroom, outside

at a table, in an office, or in the classroom at a table
in a corner away from the other children.
The child was seated at the table and informed of the
tasks.

The brief preliminary interview followed as the

youngster was introduced to the blocks (see Appendix A).
A behavior checklist (see Appendix B) was designed to
identify individual differences in the block building
process.

The focus was on the how in the block building.

The initial approach whether hesitant or eager is an
example of an aspect of the checklist.

The child was asked

to use the blocks to build anything of their choosing.
Then the blocks were assembled, the researcher asked
questions about when they were building and the finished
product to ascertain such qualities as if there had been
a set plan (see Interview Form, Appendix C).

The block

play period with each child was tape-recorded and a picture
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was taken of each child's block creation.

The researcher

and the child put the blocks away together.
The block activity was followed by a simple attentional
activity.

This task prepared the child for the search and

find situations of the Preschool Embedded Figures Test
(PEFT)(Coastes, 1972).

The researcher then gave the PEFT

sitting next to the child so to easily determine whether
the child correctly traced the triangle.

The time limit of

thirty seconds was set for the finding of each simple triangle in each drawing.
The Visual Motor Gestalt Test (Bender, 1946) was presented after the PEFT.

For this task there were nine cards.

The cards were placed in the proper orientation at the top
of a white sheet of paper one at a time.

The children were

asked to copy the figures in the way they saw them.

Upon

completion of the tasks the child was escorted back to their
classroom.
Means of Data Analysis
The scoring of a PEFT and the Visual Motor Gestalt
were done by a different person than the one who judged the
block play process in order to alleviate bias.
Preschool Embedded Figures Test
Coates (1972) developed the Preschool Embedded Figures
Test in order to supply the need for an embedded figures
test for the ages of three to five.

The PEFT is in black

and white because past experience with the Children's Ernbedded Figures Test (CEFT)(Witkin, Oltman, Raskin, & Karp,
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1971) indicated that color made the disembedding too difficult for that age group.

Many of the complex figures con-

tained multiple simple figures so that the children needed
to make fine distinctions in relation to size and proportion.
The PEFT developed was a more simplified version of
CEFT in black and white.

Nine of the complex figures are

the same in the PEFT/CEFT and eighteen new complex figures
were formulated.
Visual Motor Gestalt Test
The Visual Motor Gestalt Test (Bender, 1946)

has been

used as a test for maturation in the visual motor functioning of children.

The test also explores retardation,

regresssion, loss of function, and organic brain defects for
both children and adults.

Results
The first hypothesis tested in this study had to do
with the relative degrees of field-independence between
boys and girls at a relatively early developmental age
level.
It was presumed that a variety of factors (see
discussion) tended to favor the performance level of females at the developmental stages range measured in this
particular investigation.

A two-tailed "t"-test for

independent means was used to test the statistical hypothesis that there were no differences between boys and girls
with respect to field-dependence vs field-independence.
Empirical evidence shows that developmentally children become less field-dependent and more field-independent.
Therefore, the higher scores measured for individuals and
group means reflect increasing field-independence.
statistic obtained (t =

3.6~)

The t-

indicated a highly signifi-

cant difference in field-independence between males and females at the p<.OOl level.
N-size sample (df

=

significant results.

However, because of the large

98) small differences can bring about
The reason a large N-size sample was

employed was because of the need to investigate correlational relationships in sexual sub-groups.
The second relationship investigated was to see if
there was a difference in block play developmental skill
between males and females with the assumption that females
would score somewhat higher in this skill area.
30

A two-
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tailed "t"-test for independent means yielded no significant difference (p<.OS).
Additionally, it was decided to investigate the correlational relationship between block building ability and
increased field-independence for boys and girls in separate
groups.
not

For the girls an r.

=

.124 although positive, was

of sufficient magnitude to reject the null hypothesis

that the strength of the concomitance between the two
variables was zero (see Table 1).

Similarly an r.

=

.071

was not significant for FD/FID and block building for boys.
The most interesting set of results however had to.do
with differences between males and females with respect to
a sex-relationship between chronological age, and both
block building skill and FD/FID.
For the females a substantial correlation (r. = .482)
was obtained between chronological age (measured in monthly
increments) and block building skill.
significant at the .01 level.

The correlation was

It was discovered further

that for females there was also a significant correlation
(r.

=

.304) found between chronological age and the FD/FID

dimension with a definite increase in field-independence
associated with higher chronological age

~ncrements

(p<.OS).
Interestingly enough, when both of these correlational
relationships were tested for males, ln neither case was
the magnitude of associations sufficiently high to be significant.

The null hypothesis was retained for both chrono-
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logical age and block building for boys and chronological
age and FD/FID as well.
The final supposition by way of an exploratory hypothesis, was that skill in block building and field-independence may be associated, since both skills apparently involve complex cognitive spatially-orientated abilities.
Unfortunately correlations (see Table 1) for these two
variables for both sexes were not of sufficient magnitude
to be significant.

The raw scores for block-building, FD/-

FID, and age levels for both males and females (see Tables
2 & 3) provide a description of the results of the measures
used in this study.
It is interesting to note the small age difference obtained for the boys and girls groups.

This would tend to

cast doubt on differences due to age alone for the superior
performance of females on the FD/FID test.

It is not felt

that this would influence the sex-differences with respect
to chronological age, block building, and FD/FID relationships.
In the following Discussion section these findings
are further discussed.
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Table 1
Correlations
for Both Sexes on Variables

Si_g_nificance

Factors
1. FD/FID and block play with females,
r.=.l24

N.S.

2. FD/FID and block play with males,
r.=.071

N.S.

3. Age and block building with females,
r.=.482

*P(.Ol

4. Age and block building with males,
r.=.l07

N.S.

5. Age and FD/FID with females,
r.=.304

*P<. 05

6. Age and FD/FID with males,
r.=.l05

N.S.

Table 2
Preliminary Interview & Findings
1. Do you have blocks at school?

At home?
2. Do you play with them?

3. Do you like them?
4. Who plays with blocks most?

Yes
No

90%
10%

Yes
No

75%
25%

Yes
A lot
Sometimes
No
Yes
Self
Sibling
Other
Don't Know
No Answer
Mixed Answer

75%
25%
35%
4%
100%
31%
15%
29%
5%
3%
17%

Discussion
Many problems were encountered in the research process.
There were many variables which were difficult to control
or specifically identify which were related to the subjects,
testing, data collection, recording, and analysis.
Subjects
The subjects were all four-year-olds, primarily white,
middle-class, from the San Fernando Valley.

The schools

were selected based on the convenience of the testing procedures for a particular school.

Some schools were too busy

with their own programs and others lacked any space for
testing away from the other children.

All the four-year-

olds were tested at the schools where permission was obtained except for a few children due to extended absences.
The children's backgrounds in block play were difficult
to identify.

Often, though there were blocks available at

the schools, the children did not or were not able to play
with them.

The exact reasons for this occurence at the

various schools is not known, though one teacher stated
she did not like the mess and that block play was too noisy.
Prior experience outside of school with blocks was also
difficult to access.

Most children stated they had blocks

at home but there are many kinds of blocks other than the
wooden unit blocks used in this study.

The types of blocks

the children had used before were thus hard to identify.
Their past experiences with blocks, unit blocks in particular, was difficult to assess.
34
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Some of the block designs made by the children may have
been copies from something older brothers, sisters, parents
or friends have made.

One child stated, "I always make a

train because my Daddy likes them."
a bridge.

Another said, "This is

My brother showed me how to make it."

Children often expressed concern for what other children had done before them.

"Did Tommy make a castle too?"

"Did Karlyn find all the triangles?"
Thus, in relationship to the subjects in this study,
a more systematic sampling is necessary.

A better means of

assessment of past block experience needs to be developed.
A method should be formulated to aid in the recognition if
not alleviation of the influences of other people on the
children's block designs and perhaps the PEFT.
~esting

and Data Coll2ction

The method of testing and data collection brought up
more difficulties.
for the testing.

Each school had a different environment
The space allowed ranged from an outside

table, to a small desk in the office, to a table in the
corner of the same room where the other children were located. A single setting away from the schools perhaps would
have been better.

Outside influences such as location,

noise, and interruptions could have been regulated more
closely.

A more natural setting of block play within the

regular social grouping may have been less inhibiting.
The environment may also have affected the block play
in the fact that some of the table surfaces were much
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smaller than others.

The surfaces of the tables were also

different with some being smooth while others had small
ridges, and some having cracks where others had none.
The PEFT.

The test indicated the children's FID-FD

scores along a continuum.

There were no clear cut-offs on

the scale indicating a discreet grouping of those children
who were absolutely FD or FID.

Even though there were 100

children tested for the entire study, the focus on the top
and bottom quartiles narrowed to a relatively small
sampling.
The children who tended to be more FD appeared to be
frustrated on occasions when they were not able to find a
number of the triangles in succession.

The children's at-

tention strayed from task sooner, often less than half way
through the pictures.
"How many more?"
cipation.

The commonly asked questions such as,

Their attitude was not one of happy, anti-

Other comments about the pictures were similar to

••• "Is this another hard one?" and stating, "I can't find
it" after only having looked for a period of ten seconds.
The block process.
need to be set.

A time limit on the block play may

In this study the number of times a parti-

cular child was allowed to rebuild with the blocks was
limited to six.

Perhaps a time limit woud be a better con-

trol in this area.
The observations of the block building process may be
more reliable in a natural setting of free block play in
groups.

Social interactions in this situation may be a
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better indicator of socialization in relationship to FD-FID.
From this study better control over environmental
factors needs to be implemented.

The PEFT needs further

research to aid in the recognition of definite cut-off
points on the scale to focus on FD-FID more precisely.

The

block play needs to be reassessed in order to decide what
situations would be better for more reliable observations
of children's block play.
Recording and Analysis of Data
In this study only one person was used to record observations.

A number of observers and assessors during the

testing would help to validate observations but this may
further inhibit the children.

Video tape would be a better

method of recording behavior but it is also more costly.
The camera may change the behavior of the children too.
The tape recorded used in this study the children noticed
also.

No mention was made of the recorder unless the chil-

dren specifically asked about it.

The most common question

was to ask why they were being recorded.
Results in this study showed positive correlations between the females ages and block building development and
the females' ages and FD-FID.

There were no significant

correlations in these areas for the males.

These may be

linked to the fact that girls are more social than boys as
indicated in Sherman's (1967) research.

The structure of

the research design, with the children working with a little
known adult, may have affected the testing.

This, too, may
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be related to the positive relationship of females being
more FID than the males.

The finding of the females being

more FID than the males at the age of four, concurs with
Coates et al.,

(1975) past research.
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Summation of Research Problems and Questions
FD-FID is still a relatively new area for educational
research.

The lack of past studies in this area inhibits

the research of factors that relate to FD-FID.
too, needs more research.

Block play,

Any further explorations would

have to answer these questions:
1.

How can one best identify past block experience?

2.

What other influences affect block play and block

stage development?

(Other people, IQ, age, experience,

culture ••• )

Is it possible to isolate or identify these

influences?

What block structure situation (free, limited,

individual, group) is best for this type study?
3.

How does the child's relationship to the

researcher(s) affect the outcome of the tests?
4.

What is the optimum environment for the testing?

5.

Do surrounding distractions affect FD-FID

children differently?
6.

What is the best means of recording behaviors for

assessment?
7.

How do the different test scores within the FD-FID

groups affect research?

Observation Related to
Developmental Stages in Block Play
From the pictures that were taken of the children•s
block designs and a review of their responses and noted
actions on the interview form which followed the constructions, the children 1 s block designs were placed in the
appropriate stage development chart which was formulated
by Harriet Johnson (1933).
Of the children, 50% built structures which were primarily horizontal/vertical in nature, 15% built structures
which were either a bridge or contained a part of it that
were a bridge, and 20% built an enclosure type of block
design.

Both symmetry and dramatic play had a group of

about 10% each.
Looking at the block stage development over the age
groupings for each month, 4 years 0 months through 4 years
11 months, there was a tendency at most levels of age for
the children to build at the horizontal/vertical stage, but
as the age increased the types of designs in relationship
to the developmental states tended to become more evenly
distributed within a particular age group (see Tables 2
and 3).
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Table 3
Block Designs Related to Age
by Females
Numbers indicate the number of subjects at each age and
their developmental level block design.
Percentage
of test
Population
Ages
YearsMonths
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1
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Table 4
Block Designs Related to Age
by Males
Numbers indicate the number of subjects at each age and
their developmental level block design.
Percentage
of test
Population
Ages
Yearsr.ionths

28%
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Educational Implications Based on Literature Review
There are many factors from the FD-FID research which
can be useful in instructional development.

Sheriff (1980)

stated at the Annual Convention of Associations for Educational Communications and Technology the following findings:

(a) Students who are considered FD learn better from

materials with a social orientation, (b) there appears to
be no difference in learning ability or memory between FDFID pupils, (c) the learning of social material by FD
persons is enhanced when the material is secondary to the
main task,

(d) FD are more likely to need externally defined

goals and reinforcements than the FID who have internal
self-made goals and reinforcements,

(e) intrinsic motivation

enables FID students to learn more except when an external
reward for learning is introduced,

(f) FD-FID can thus aid

in predicting types of reinforcements that would be more
useful for particular people, and (g) other learning influences for FID people are; a tendency to govern behavior
by general principles which have been taken from experiences, ability to learn from unstructured and unorganized
situations, there is no difference in learning between FDFID if materials are structured, and FD students profit more
from programmed instruction then do FID students.
Witkin, Moore, Goodenough, & Cox (1977) concur with
these statements.

They point out that attention may be a

determining feature or remembering social content materials
for FID students and can be aided by bringing the material
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to focal attention.
From a review of literature related to concept learning, Davis and Frank (1979) concluded that the greater
effectiveness of FID learners steiTmed from memory efficiency
and the ability to analyze combinations.
FID students are better at visual analysis than verbal
comprehension as stated by Gildemeister and Freidman
(1978).

Research done by Tiedmann and Mahrenholtz (1982)

indicated that FD-FID does not determine scholastic achievement.

In a study of gifted pupils by McCarthy (1977) it was

found that the gifted students who were high-achieving tended toward being more FID than low-achieving gifted.
also showed more creativity for divergent tasks.

They

This study

indicated that the dimensions of FD-FID, self-concept, and
creativity functioned relatively independent of one another.
Manning et al. (1982)

states that FID people have a higher

usage of the brain's left hemisphere than do FD people.
At the preschool level, Eddowes (1977) from her research concluded that children who were FID had a longer
attention span, were extroverted, had a positive attitude
toward school and were viewed as well-adjusted by their
preschool teachers.
In regards to math achievement research by Zhang et al.
(1981), and Blaha (1982) supports the concept that FID
students tend to be more proficient in math.

Pertaining to

reading Conoley (1977), Blaha (1982) concur in the results
that FID pupils tend to be better readers than FD. Zhang
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(1981) found no correlation between language ability and
FD-FID.

Dermott (1977) suggests that the importance of FD-

FID in relationship to reading may be the problems a poor
reader has in discerning parts from the whole, thus:

(a)

Children may find it easier to learn decoding skills rather
than meaning clues; (b) girls may have problems in this
area more often than boys; (c) boys may have difficulty
learning sounds at the ends of words and suffixes; (d)
children who are in a phonics centered approach may have
problems dealing with ending sounds and (e) children from
a basal program encountering difficulties perhaps when the
teacher supplements with vowel instruction.
Several studies concentrated on the correlations between FD-FID and Piagetian tasks.

Ohlmann and Mendelsohl

(1982) found FID subjects wer generally
of development.

at a higher level

FID people appeared to be more advanced

in their infralogical operations and FD people were more
advanced in their logical/mathematical concepts.

Fleck

(1972) substantiated his hypothesis that FID boys will
understand the principle of conservation to a greater
degree than FD boys.

Flexer and Roberge (1980) showed that

the relationship of FD-FID to formal operational skills
was due primarily to their mutual overlapping of IQ.
Witkin et al. (1977) considered the relationship between FD-FID and students and teachers.

They found that

FD teachers favored teaching approaches with more student
interaction and FID teachers preferred teaching more of
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the cognitive aspects on an impersonal level.

The teachers

and students who matched in FD-FID viewed each other positively, whereas, if they were mismatched the view was
negative.

In the future perhaps teachers will be able to

adapt their teaching styles from those fostered by their
own cognitive preferences to better meet the needs of individual students.
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Appendix A
Preliminary
l.

Interview

Do you have blocks at school?
Yes
No
Don't Know
At horne?
Yes
No

2.

Do you play with them?
Yes
A lot
Sometimes
No

3.

Do you like them?
Yes
No
Don't Know

4.

Who plays with blocks most?
Self
Sibling
Other
Don't Know
No Answer
Mixed Answer
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Appendix B
Behavior Checklist for Block Play Process

l.

Separation from group
Easily
Tentative

2.

Ease of transition between activities
Easily Adapted
Difficulties

3.

Activity level
High
Average
Low

4.

Approach to the blocks
Eager
Tentative
Explored material first
State plan orally
Curious
Mood- positive/negative
Intensity of response
Distracted

5.

Motor Development
Below

6.

Oral communications
Before
During

Average

Above
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Appendix B
Behavior Checklist for Block Play Process

7.

Relationship to the Mediator
Eye contact, number of
times
Relaxed/Nervous
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Appendix C
Subsequent to Blocks Interview

1.

Tell me about what you made?

2.

Did you know you were going to make that before
you started to build with the blocks?

3.

What made you decide to make that?

4.

What was easiest in building your - ?

5.

What was hard in building your - ?

6.

How might you change it next time?

7.

Did you enjoy building with these blocks?

8.

Do you like to build with blocks?

Why?
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