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The purpose of this study was to investigate the relationship

between the weaving performance and the visual perception abilities

of primary school children. The sample population consisted of 50

first-graders, 26 boys and 24 girls.

A measure was developed to test weaving performance; the

children participated in a weaving lesson and then their products were

evaluated by the author on a seven criterion evaluation form. To test

visual perception abilities, the Marianne Frostig Developmental Test

of Visual Perception was administered to the children.

A Pearson Product-moment correlation coefficient was used

to study the relationship of the variables. The findings reveal that

the learning of basic weaving techniques was significantly related to

two visual perception abilities: Figure-Ground perception (r = 0. 294)



and Spatial Relationship (r = 0. 314) but not to Eye-Motor Coordina-

tion (r = 0. 271), Constancy of Shape (r = 0, 071), or Position in Space

(r = 0. 111); neither was the Basic Weaving Score significantly

related to the Perceptual Quotient (r = 0.271) nor to the children's

chronological age (r = 0. 164).

The findings provide insight as to two of the factors, Figure-

Ground perception and Spatial Relationships, which may be involved

in the learning of basic weaving techniques. However, these corre-

lations are very low which might indicate that there are other factors

which may be more significantly related to weaving performance than

visual perception abilities.
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DEFINITIONS

1. Accommodation: A process of internalizing new situations which

"leads to a differentiation of a previous structure and thus the
emergence of new structures" (Furth, 1969, p. 259).

2. Assimilation: A process of incorporating environmental data as
an internal structure (Furth, 1969).

3. Basic Weaving Score: A measure used to indicate an individual's
weaving performance as judged by a seven point criterion form.

4. Beat: A process of moving the last filler yarn down toward the
other filler yarns.

5. Centration: The point of visual pause, fixation or concentration
to the exclusion of other aspects.

6. Classification:
The sorting of data (i. e. , objects, individuals, qualities,
events, etc. ) into separate groups based on certain selected
differentiating marks, whether this sorting be actual or
theoretical (Warren, 1934, p. 46).

7. Concept: The mental construction of a known general idea.

8. Concrete operation: The application of general systems or
groups such as classification, seriation or number to objects
considered as real, which are characteristic of Piaget's third
level of intellectual development (Furth, 1969).

9. Constancy of Shape: A perceptual ability
. . . involving the recognition of certain geometric figures
presented in a variety of sizes, shadings, textures, and
positions in space, and their discrimination from similar
geometric figures (Frostig, Lefever, and Whittlesey, 1966,
p. 5).



10. Conservation: An internal system of regulations which main-
tains intellectual structures as unchanging and allows the indi-
vidual to compensate internally even though external changes

may take place (Furth, 1969).

11. Development: A continuous process whereby one stage builds
upon a former stage and merges into a new stage.

12. Equilibration: An internal organization process which coordi-
nates maturational and environmental factors influencing intel-
lectual development,

13. Eye-Motor Coordination: A perceptual ability

. . . involving the drawing of continuous straight, curved,
or angled lines between boundaries of various width, or
from point to point without guide lines (Frostig et al., 1966,

P. 5).

14. Figurative knowledge: An aspect of intellectual knowledge
focusing on the external static data of an event which only

attempts to represent reality as it is.

15. Figure-Ground: A perceptual ability "involving shifts in per-
ception of figures against increasingly complex grounds"
(Frostig et al. , 1966, p. 5).

16. Filler: Also called weft, a series of parallel yarns interlacing
the warp at more or less a right angle (Emery, 1966).

17. Formal operational: Thought processes characterizing develop-
ment involving combinatorial analysis, hypothetico-deductive
and propositional thinking (Farrell, 1969).

18. Intelligence: The "totality of possible coordinations" (Furth,
1969, p. 262) forming the cognitive framework within which

particular knowledge is structured. Piaget's theory of intellec-
tual development divides knowledge into four levels:



sensori-motor, preoperational, concrete operational, and
formal operational.

19. Interlacing: A specific pattern of alternating the filler over
and under the warp at a right angle.

20. Operation:

Interiorized actions which 1,) can be performed either
mentally or physically, 2.) are reversible, 3. ) constitute
set-theoretical structures (Piaget, 1970, p. 705).

21. Operative knowledge: An action aspect of intellectual knowledge

that constructs, transforms, and incorporates data in order to
internalize them into general structures (Furth, 1969).

22, Perception: The activity of receiving, interpreting and identify-
ing sensory data from the environment or from one's own body
(Frostig and Horne, 1964). Perception is "simply one mani-
festation of intelligence in its total development" (Furth, 1969,

p. 137),

23. Perceptual Age Level (Perceptual Age Equivalent): . . . "the

performance of the average child in the corresponding age group
on each subtext" (Frostig et al., 1966, p. 30), of the Develop-

mental Test of Visual Perception as determined by standardiza-
tion curves by Marianne Frostig.

24. Perceptual Quotient: "A deviation score obtained from the sum

of the subtest Scale Scores after correction for age variation"
(Frostig et al., 1966, p. 30).

25. Position in Space: A perceptual ability which allows a person
to perceive the reversal or rotation of objects or the distance
and direction the object is away from the observer.

26. Preoperational: Thought processes characterizing Piaget's
second level of intellectual development from two to seven years



of age involving the development of basic structures for percep-
tion, symbolic thought, imagination and language.

27. Raw score: The initial base score obtained on each subtest of
the Developmental Test of Visual, Perception, Any score up to a

given maximum is possible on each subtest: 30 points for

Subtest I, 20 points for Subtest II, 17 points for Subtest III,

8 points for Subtest IV, and 8 points for Subtest V. This score
is used to calculate deviation scores.

28. Scale score: ". . . the perceptual ages divided by chronological
ages and multiplied by 10, and adjusted to the nearest whole
number" (Frostig et al. , 1966, p. 30).

29. Schema: "Figurative aspects of thoughtattempts to represent
reality without attempting to transform it" (Piaget, 1970, p. 704),

30. Scheme:

A substructure, dynamically organized, which shows the
properties of reproductive, generalizing, recognitory,
reciprocal assimilation (Richmond, 1970, p. 77).

31. Sensori-motor: Thought processes characterizing Piaget 's
first level of intellectual development in which ". . the form of

knowledge is tied to the content of specific sensory input or
motoric action" (Furth, 1969, p. 264).

32. Seriation: A logical operation which not only classifies objects

or ideas but also puts them in order.

33. Shots: The process of passing a filler yarn from one side of
the fabric to the other side.

34. Simple plain weave: A structure consisting of
. . only one set of longitudinal, or warp, elements and

one set of transverse, or weft, elements. . the numerical
order is over -1 -under-1. . . with unvarying alternation.
Each weft unit passes alternately over and under successive



warp units, and each reverses the procedure of the one before
it. . . all warps that lie above one passage of weft lie below
the next, above the third, and so on (Emery, 1966, p. 75-76).

35. Spatial relationship: The perceptual ability to perceive the
position and relationship of forms and patterns at one time.

36. Spatio-temporal: Eye movements involving a before and after

in time and space (Piaget, 1969c).

37. Stages:

Successive developmental periods of intelligence, each
one characterized by a relatively stable general structure
that incorporates developmentally earlier structures in a
higher synthesis (Furth, 1969, p. 265).

38. Structure: An internal general intellectual process with specific
reference to the positional interdependent parts (Warren, 1934).

39. Temporal transport: The visual perception process of perceiv-
ing figures which succeed one another in the same place on
which the eye is fixed (Piaget, 1969c).

40. Transport: The movement of the eye from one point on one
element to one point on another element which allows compari-
sons between two objects (Piaget, 1969c).

41. Transposition: Eye movement which allows the collection of
relations such as dimension and direction in order to compare
several systems (Piaget and Inhelder, 1969).

42. Visual perception: The ocular activity of receiving, interpreting
and identifying immediately given sensory data from the environ-

ment or from one's own body (Frostig and Horne, 1964).

43. Warp: A series of parallel longitudinal yarns that are held under
tension. These yarns are interlaced with filler yarns to form
woven fabric.



44. Weaving: Fabric construction composed of more than one set

of elements.

A series of longitudinal elements (warps), which are
essentially parallel to each other, is interworked with
another series of parallel elements (weft or filler) crossing
them at more or less right angles (Emery, 1966, p. 74).

45. Weaving performance: Achievement as measured by an evalua-

tion of a woven sample according to the following criteria:

1. Evenness of the selvage.

2. Even spacing of the warp yarns.
3. Even spacing of the filler yarns.
4. Horizontal placement of the filler yarns.
5. Proper interlacing of warp and filler yarns.
6. Smooth additions of new filler yarns.

7. Vertical placement of the warp yarns.

A maximum of five points for each criterion results in a maxi-
mum total possible of 35 points which is called the Basic
Weaving Score.



RELATIONSHIP BETWEEN LEARNING OF BASIC WEAVING
TECHNIQUES AND VISUAL PERCEPTION ABILITIES

OF PRIMARY SCHOOL CHILDREN

I. INTRODUCTION AND STATEMENT OF THE PROBLEM

Introduction

Weaving is no longer limited to the professional who relies on

his skills for his income; different methods and forms of weaving are

available to anyone interested. However, the widespread interest and

the availability of instruction and equipment have not brought organiza-

tion to the art. Areas such as terminology, drafting, quality criteria,

instructional material and means of instruction need standardization.

"There should be a body of knowledge and skills that every instructor

and school should be expected to receive" (Fannin and Fannin, 1973,

p. 5). Some standards have been set up by independent guilds across

the United States. According to Hausner (1972), these favor the hobby-

weaver and do not adequately judge the weaver's proficiency. Whether

the weaver is a professional or an amateur, he still needs the self

satisfaction of knowing that his work meets standard criteria and is

good.

Various approaches to teaching weaving have been developed.

Other than subjective observation (Alexander, 1963), no method

available to the present study has been tested as to its effectiveness.



Before an effective teaching method can be formulated, one must be

aware of the way skills are acquired or developed (Holt, 1967), and

which abilities are necessary before these skills can be obtained.

Weaving involves combining the right textures and weights of

yarn, the right colors, and then manipulating two sets of yarns to

obtain the visual pattern and tactile characteristics desired. Fine

yarns can be worked into a fine transparent screen or heavy sturdy

yarns can form a tight, water-proof durable fabric. Woven patterns

range from the simple balanced plain weave to intricate, complex

designs which may defy initial analysis. Simple weaving can be done

by the mentally retarded (Kille, 1953) while complex weaving is under-

taken by the master weaver (Tidball, 1966). This indicates that some

aspects of weaving may be purely repetitive motor skills, some

aspects may require intellectual skills, some aspects may require

creativity, while some aspects may require different sensory

modalities in order to produce the desired affect.

Upon surface examination visual perception could be used as an

avenue to investigate the learning of basic weaving techniques.

Exercises in visual-motor coordination "have implications for all

activities requiring fine hand movement" (Pictures and Patterns, 1968,

p. 13). Five particular abilities have been isolated as being important

parts of the perceptual process and have a relationship to a child's

ability to learn and adjust academically and socially (Frostig, Lefever,
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and Whittlesey, 1961a). These abilities might be related to the

acquisition of weaving skills. As of yet there is no published informa-

tion available investigating the relationship between the learning of

basic weaving techniques and visual perception.

Purpose

A study investigating the relation between learning to weave and

visual perception abilities could serve two purposes. One, a study

hopefully would reveal part of the basic abilities involved in learning to

weave which might serve to screen teaching techniques. Two, it

would broaden our understanding of the role visual perception plays in

a child's ability to learn various activities such as weaving, sewing,

or handicrafts. Therefore, this study is aimed at investigating the

relationship between learning of basic weaving techniques and the

visual perception abilities of primary school children.

Theoretical Framework

Several aspects of Jean Piaget's theories of development serve

as the frame of reference for this study. Piaget is concerned basi-

cally with the way a child perceives his world and eventually what he

does with this perceived information. From his observations of

children, Piaget has concluded that there are Levels through which a

child develops. Within each level a child sees his world differently,
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and intellectually reacts differently to questions or problems he

confronts.

A process that Piaget labels as equilibration enables a child to

progress from one level to another. This process coordinates matura-

tional and environmental factors influencing the growing individual's

thinking (Piaget, 1969a). This internal construction of thought

processes is a balance between assimilation and accommodation.

Assimilation is the process by which a child internalizes new

information. It involves altering information received in order to fit

existing patterns of behavior. In accommodation, new information is

also internalized but the existing internal models are no longer ade-

quate for reacting, thus a modification of internal schemes results.

Accommodation can also mean the application of internal schemes to

external data.

Piaget refers to knowledge as a construction resulting from

activity. The activity is referred to as knowing. He polarizes two

aspects of intellectual knowledge: figurative and operative. Figurative

knowledge (perception, imitation, image) results when the "act of

knowing is oriented towards the organization of sensory data. . . "

(Furth, 1969, p. 135). It involves action by the individual on objects

or things. For the child to know the object and to react to it, the

object must be present at some time so the child can use his sensory

modalities (touch, taste, smell, sound, and sight) in order to examine
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it. Figurative knowledge focuses on the particular configurations of

the sensory data collected and constructs schemas or simplified

representations. Operative knowledge (actions and operations) deals

with the accommodation of information into mental models. This

involves the transformation of reality in order to incorporate and

construct schemes or general structures of actions.

Piaget differentiates four developmental levels. These levels

do not follow strict chronological divisions but are sequential and

progressively organized so that base Levels must be developed ade-

quately before progress can occur (Piaget, 1964, 1969b),

Period I is the development of sensors -motor thinking. This

occurs from birth to about two years, Since everything is new to the

infant, he is continually assimilating concepts of the objects around

him. "Gradually the baby builds up internal action models of the

objects around him by virtue of the actions he has performed on them"

(Richmond, 1970, p. 13). His understanding is limited to schemas of

the objects he has perceived. Their properties and the events directly

related to the objects form mental models with which he can work,

"For. . . learning to take place there must exist previous schemas

that can be differentiated during assimilation of new objects" (Piaget,

1969b, p. 236). Anything which the infant has not perceived cannot be

understood.

Period II is the development of preoperational thought processes
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from approximately two years of age to seven years. Equilibration

is still unbalanced toward the assimilation of figurative knowledge

which requires the presence of the object or past overt action on the

object. Perception dominates this period influencing decisions and

judgements. Errors or perceptual illusions result because of percep-

tual characteristics and activity. At a lower perceptual level a child

will fixate on one dimension or on just a few spots along the field,

With practice a child decentrates and reduces error because his

judgement is then based on exploratory activities. Some bases for

intellectual structures are being developed, such as relationships,

classes, symbolic thought and language.

Period III is the development of concrete operational thought

processes from approximately 7 to 11 years of age. At this level the

child begins to coordinate relationships in the form of logical opera-

tions such as classification, seriation, and symmetry (Piaget, 1953).

The use of these operations is limited, though, to the objects or actions

performed on these objects. "Developed concrete operations permit

accurate observation and experimentation" (Richmond, 1970, p. 53).

Period IV is the development of formal operational thought

emerging in the early teen years from 11 to 15 years of age. The child

has the capacity to reason in the form of verbal hypotheses. The child

can think abstractly; therefore, he no, longer needs to relate directLy

to the object or his actions on the object (Piaget, 1972). The child
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coordinates various logical operations into a working whole system

enabling him to reason about propositions and to draw correct con-

clusions.

Although Piaget considers perception to be one manifestation of

intelligence (Furth, 1969), he separates perceptual, development and

intellectual development. The schemas of perception are on the

figurative pole of intellectual knowledge instead of near the operative

pole (Wolinsky, 1964). Perceptual activities deal with receiving,

interpreting and identifying sensory data from the child's environment

(Frostig and Horne, 1964). A child uses perceptual, abilities before

he constructs sufficient internal structures to think operationally.

Even when he is much older, if he is confronted with a situation with

which he is unfamiliar, he will revert to sensori-motor or perceptual

thinking in order to assimilate the facts of the situation (Richmond,

1970).

Piaget (1969c) compares the similarities and differences between

perception and operational intelligence. A person can utilize his per-

ceptual abilities only in the presence of an object which is limited by

spatial and temporal proximity. This means that the object must be

within the visual range and present at the time of visualization. In the

early stages of development, operational intelligence is limited by

proximity, but later operations can evoke memory in the form of

symbols and deal with an object which is not present.
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Perception is egocentric, meaning that it is tied to the per-

ceiver's position in relation to observed objects or events. A repre-

sentational form of decentration allows operational intelligence to

dissociate the individual from his personal point of view.

Perception is restricted to the data which are observed. An

individual cannot draw any deductions from what he observes through

the sole use of perception. Operational intelligence allows the indi-

vidual to go beyond the data perceived, to draw conclusions, and to

make abstractions.

Both perception and operational intelligence utilize indices, but

the indices have a different relationship in each case. The indices of

perception are part of or are interchangeable with aspects of the object

being observed. Form is never dissociated from concrete content.

The indices of operational intelligence can be called symbols and can

represent absent objects or can be differentiated from what they signify.

Symbols may lack concrete content.

Mobility refers to movement either spatial (from place to place)

or temporal (in time). Early forms of mobility are present in both

perception and operational intelligence; however, with development

operational intelligence becomes much more mobile in its ability to

reconstruct past experiences. Perception can only explore one view

at a time.

There appear to be similarities between some perceptual schemes
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and operational structures. Analogies may be drawn between them but

it must be kept in mind that logical operations cannot be derived

exclusively from perception. Their commonality usually comes from

a collateral origin in sensori-motor activity. Before a child can

classify objects he can perceive similarities and dissimilarities, thus

making collections (Inhelder and Piaget, 1964). Perceptual collec-

tions and operational classification seem similar, but a closer

examination reveals that classification involves transformations which

require an understanding of addition, multiplication and their reverse

operations. These processes are not present in perceptual activities.

Another analogy exists between constancies and conservation.

According to Piaget (1969c), perceptual constancy, which appears

within the first year of life, is sufficient to judge an apparent change

n size such as changes due to distance. Operational conservation

which develops after seven years of age is necessary, however, to

recognize that a modification in reality such as change in the shape of

the container does not alter the volume. Conservation is derived from

the sensori-motor scheme of permanency of objects. At the sensori-

motor level, perceptual constancies and sensori-motor schemes inter-

act.

Perceptual activities have a deforming quality which results in

visual illusions. The development of operational intelligence will

modify perceptual activities and allow more realistic observations.

This illustrates an influence that one may have on the other.
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Perceptual schemes of pre-inferences (presence or absence,

equality or inequality, perception of another aspect z from the original

x, transpositions, anticipations, spatial co-ordinates) are not pre-

cursors of higher inferential structures. The latter can distinguish

between data and conclusions drawn from data, and can control the

methods used to draw conclusions.

Piaget (1969c) indicates that reversibility is a characteristic

which belongs to intellectual operations but not to perception. Per-

ceptual estimates depend upon temporal order with each new percep-

tion being affected by the preceding one. Even if it were perceptually

possible to go back to an earlier schema, it would have been altered

by later perceptions. Qualities of addition, dissociation, and memory

allow operations to pull experience from the past in order to make

judgements.

There are many perceptual abilities related to the process of

visual perception, and their development is independent of each other

(Thurstone, 1944). Progress or difficulty in one area does not usually

affect other perceptual abilities. Five particular perceptual abilities

appear to have relevance to the learning of a specific skill, namely

weaving.

1. Eye-Motor Coordination is the ability to coordinate vision and

body action (Frostig and Horne, 1964). The child can watch

actions and then repeat similar actions with his own body
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movements. This includes the smooth accomplishment of

activities involving more than one part of the body, such as two

hands.

2. Figure-Ground Perception is the ability to perceive the relevant

index out of many indices. This includes the power to scan

accurately in order to reduce deforming qualities, to utilize

mobility in shifting attention appropriately, to make pre-

inferences from the sensory data present or to concentrate on

one aspect of a field.

3. Constancy of Shape is the ability to recognize similar charac-

teristics of an object. Even if the object is visually deformed by

being turned around, tilted, put on another background, or

farther away from the person, he can still perceive key indices

which help him judge that it is the same object. The child is

capable of making pre-inferences about the equality of objects

such as the same shape or color or that a dachshund and a poodle

are both dogs.

4. Position in Space allows the person to know where he is located.

A person knows the direction and distance of another object from

himself. The egocentric quality of perception restricts the child

from making suppositions from any perspective other than his

own. Prepositions such as in, out, over, under, around, and

others are understood.
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5. Spatial Relationships involve perceiving the position and the

relationship of more than one object at a time. The child knows

where these objects are in relationship to himself. Piaget refers

to the mobility activities of comparing objects as spatial or

temporal transports and transpositions. This ability allows

comparison among several objects, but deforming qualities may

not allow accurate estimations of the actual relationships.

To summarize, Jean Piaget's theories serve as the theoretical

framework of this study. As a child matures he goes through several

levels of development. At each level the child becomes capable of

accomplishing tasks which were previously difficult if not impossible.

The development from the use of mainly figurative knowledge to the use

of operative knowledge allows the child to tackle more complex,

abstract ideas. The developmental process is sequential, making it

mandatory that base skills be adequately developed. One important

base skill is perception. A child from two to seven years of age relies

primarily on his perceptual abilities; they influence his physical

coordination, his decision-making process and even his social adjust-

ment.

In order to see the proposed relationship between visual percep-

tion abilities and learning to weave, a brief explanation of how to weave

a plain balanced fabric will be examined.

One set of yarns (the warp) is placed on a frame so that these
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yarns run up and down (vertically) in relation to the weaver. The

yarns are placed approximately the same distance from each other

and are secured to the loom with the same amount of tension.

A second set of yarns called the filler (usually continuous but

may be just the width of the web) is introduced at a right angle

(horizontally to the weaver) to the initial set of yarns. The filler yarn

is used to fill in the spaces between the warp yarns. The yarns may

be of like or different colors.

The process of filling in the spaces is called interlacing and

involves running the filler yarn over one warp yarn and under the next

yarn. This process is repeated across the width of the warp yarns.

The filler yarn is beaten down or moved toward the lower edge of the

loom to form a straight line. The direction of the rest of the filler

yarn is reversed and goes back into the side of the warp from which it

just emerged. In order to lock the two sets of yarns together, the

second row must have the opposite interlacing pattern. If the filler

yarn ended on top of the last warp it must go under it on the return

row. This over-one, under-one process is continued across the warp.

Each successive row is beaten down next to the last row.

Both in the warp direction, up and down, and in the filler direc-

tion, from side to side, the relationship of the yarns should be as

follows: if it is on the surface in, one spot it should go under the yarn

next to it. This creates a locked web which has stability.
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The following list includes perceptual concepts which a person

must comprehend in order to follow weaving directions successfully:

1. Equality: of length, space, tension, pressure.

Z. Direction: up vs. down, vertical vs. horizontal.

3. Object relationships: over and under, right angles to each

other, space between, locking, area--empty vs. full (to fill in),

same side vs. opposite side, first vs. last, sequential pattern-

ing, sets, similar vs. different characteristics.

4. Repetitive processes.

5. One as opposed to two or more.

6. Imitation.

There are several perceptual abilities each of which develops

independently. This study is concerned with five particular visual

perception abilities and their relationship to the way a child learns new

techniques. The reader is referred to Appendix A to see the proposed

relationship between the concepts listed above, the five perceptual

abilities and learning basic weaving techniques.

Hypotheses

In light of the previous discussion on weaving and visual percep-

tion abilities, the author investigated the relationship between the

learning of basic weaving techniques and the visual perception abilities
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of primary school children and posed the following null hypotheses.

H
o

1. There is no relationship between learning basic weaving tech-

niques and the Perceptual Quotient of primary school children.

Ho Z. There is no relationship between learning basic weaving tech-

niques and the visual perception ability of Eye-Motor Coordina-

tion.

Ho 3. There is no relationship between learning basic weaving

techniques and the visual perception ability of Figure-Ground.

Ho 4. There is no relationship between learning basic weaving

techniques and the visual perception ability of Constancy of

Shape.

H
o

5. There is no relationship between learning basin weaving

techniques and the visual perception ability of Position in

Space.

Ho 6. There is no relationship between learning basic weaving

techniques and the visual perception ability of Spatial Relation-

ships.

Assumptions

In order to investigate the relationship between learning basic

weaving techniques and visual perception abilities, the author

assumed the following:

1. That there are different weaving concepts.
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2. That there are developmental stages of learning.

3. That the children are normally distributed in relation to

intelligence, creativity, social and emotional adjustment.

4. That the children fall within the normal range of visual percep-

tion abilities.

5. That the author can teach children basic weaving techniques.

6. That children have certain abilities which enable them to learn

new skills.

7. That all the children can see the television set.

8. That all the children can comprehend the instructions that were

given to them.

Limitations

This study was restricted to a small sample because of

finances, location and time; therefore, findings of the study are

limited to the population sampled.
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II. REVIEW OF LITERATURE

The information obtained from material examined for this study

was grouped into the following categories: the formal attempts made to

standardize weaving evaluation criteria; the various approaches used

to teach basic weaving; and the theories and studies that center around

visual perception and its characteristics.

Evaluation of Weaving

Most standards used for judging woven samples are very general

and vague concerning design, techniques, materials, and finishing.

They give little guidance for judging individual pieces of weaving. The

rating systems of several weavers' guilds were examined to determine

the criteria they used to evaluate their members' competencies and

products.

The Weavers' Guild of Boston has set up a rating system simi-

lar to that found in the old English guilds. A weaver receives points

for submitting examples of different weaves which use different media.

The three levels of craftsmanship are: apprentice, journeyman, and

master. Samples are submitted to a panel of judges who evaluate the

work. Some of the points obtained are for specific techniques such as

even edges and even beating while others are subjectively judged on

pleasing effect and function (Beck, 1961).
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The Potomac Craftsmen require a written examination and a

demonstration in addition to the samples in order to advance as a

craftsman (Arness, 1964). The old European guilds as described by

Hausner (1972) were much more structured, were more systematic as

to exactly what the weaver should know on each level of accomplish-

ment, and set elapsed time limits before a petition for advancement

could be submitted.

The Ratings Committee of the Handweavers' Guild of America is

presently working on a set of possible ratings for groups to use for

members who wish to work for advance standings (Redfield, 1973).

Information concerning these ratings will be published soon in

"Shuttle, Spindle and Dyepot."

The Minnesota Weavers' Guild, like many others, has no stan-

dards for judging either an individual piece of weaving or an individual

weaver's competencies.

Good Weaving Practices

Several authors give instructions for techniques which result in

good products or characteristics of woven goods, and certain factors

recur frequently.

Douglas (1950) mentions correct warp tension, throwing the

shuttle, and beating evenly. Atwater (1940) mentions correct pattern,

even beating and neat edges. Black (1957) discusses judging by the
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evenness of selvages, straightness of warp yarns and straightness of

filler yarns as a result of uniformity of beating and correctness of

warp tension.

Brown's (1952) section on weaving problems and their solutions

provides an extensive list from which criteria might be derived for

judging a piece of weaving.

1. No unnecessary bulk caused by awkward additions of new filler

yarns.

2. No vacant spots or crowded areas caused by uneven spacing of

the warp yarns.

3. Proper interlacing of pattern as a result of changing sheds

properly.

4. Filler yarns lying straight across because there is similar

tension on each warp yarn.

5. Even spacing of the filler rows as a result of even beating

pressure.

6. Web of an even width because the filler yarns are pulled with

consistent tension.

7. Selvage yarns lying in a straight line as a result of even shot

tens ion.

8. Edge loops of an even size indicating a consistent amount of

filler yarn being pulled around the selvage warp.
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9. Filler yarns lying in a straight horizontal line because the beater

is pulled in the center.

A similar train of thought runs through the suggestions of the

master weavers: evenness of the selvages, even spacing of the warp

and filler yarns, straight and parallel placement of the warp and

filler yarns, proper interlacing, and no excess bulk.

Approaches for Teaching Weaving

The approach used to teach weaving can vary because of empha-

sis, The instruction can be directed by the students' capacities, the

concepts being taught, the system used to teach the concepts, or the

equipment and materials used while weaving.

Students' Capacities

Suzanne Gaston (1972), an outstanding weaving instructor at the

St. Paul Art and Science Center and the Minnesota Weavers' Guild,

has observed a difference between the way children learn to weave and

the way adults learn to weave. Children seem to be freer in their

approach with materials. They do not demand instructions which tell

them exactly what to do. Adults, on the other hand, demand structure

and strict guidance in their lessons. Mrs. Gaston uses a different

approach when teaching children as opposed to teaching adults.

Subjective observations by Alexander (1963) reveal that a
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particular weaving method is favored by one child while another child

favors a different approach. She indicates that there is a need for

simplified weaving techniques which would be suitable to use with

children.

Kille has worked with adapting weaving for the mentally retarded

and the emotionally disturbed, and emphasized that weaving

. . . must be introduced to the newcomer or the less
experienced at the proper stage in the learning process
or poor quality work with disappointments and feelings of
failure will result (Kille, 1953, p. 27).

The mentally retarded seldom develop beyond the pre-operational stage

of Piaget's levels (Lovell, 1968; Richmond, 1970); therefore, Kil le's

statement may be applicable to the present study.

The students' interests, abilities, and level of development must

be kept in mind when teaching a skill.

Concepts

When teaching concepts, an instructor is trying to get across

certain ideas related to the topic.. There are several concepts which

could be included when teaching weaving.

Suzanne Gaston (1972) divides her outline of instruction into

concept areas: the loom, warp and weft, and density of the fabric.

Law (1967) teaches different weaving concepts through four

projects, "each of which develops quite naturally from the preceding
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one" (Law, 1967, p. 106).

1. Paper weaving introduces the interlacing concept.

2. A cardboard loom introduces the terminology and mechanics.

3. A Tee Dee or back strap loom introduces the use of heddles.

4. An elaborate cardboard box loom combines all the concepts and

allows a larger project.

Naomi Dietz (1960), a college art instructor, suggests that

weaving develops awareness in several areas including spatial

relationships.

Jean Wilson has published two books which include a large variety

of methods that could be used with children: Weaving is for Anyone

(1967) and Weaving is Fun (1971). Wilson emphasizes the need for

beginners to "know basic steps and what it is all about" (1971,. p. 64);

if this knowledge is lacking, she has observed that the children become

frustrated. She is more concerned with children learning about yarns

and textiles than about loom equipment.

Sarita Rainey's book, Weaving without a Loom (1966), also

includes many useful methods to use with children. She introduces

weaving by stressing art concepts such as design, form, rhythm,

color, texture, line and space. She adapts weaving techniques where

it is not practical to introduce mechanical loom weaving (Rainey,

1966).
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The preceding material indicates that basic weaving concepts

can be adapted for children. It also indicates that there is need for

more suitable methods of instruction to use with children.

Systems

Each weaver usually has his own techniques for doing each of the

jobs required to dress a loom, to weave, and to finish a woven pro-

ject. Therefore, it is impossible to discuss all the systems or

methods that exist relating to weaving. One aspect, however, will be

discussed.

The draft method for weaving patterns is discussed by many

authors. A draft gives information concerning the threading of the

warp through the heddles, the tie -up, the sequence of threading, and

the weave pattern. Most authors recommend a system of darkening

squares of squared paper (Albers, 1965; Black, 1957; Blumenau,

1955; Regensteiner, 1970). Harriet Tidball (1966) has devised

another method besides inking in the pattern on squared paper. She

recommends using yarn and actually weaving the design on a small

card on which are printed the directions. Both methods show the

threading sequence, the tie-up and the treadling sequence.

Equipment

The basic weaving process is the same no matter what type of
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equipment is used; however, some_authors state that certain equipment

may be less frustrating than other equipment for beginners.

From many interviews with teachers of all levels, Jean Wilson

surmises that paper weaving is ". . . the best way for young children

to start" (1971, p. 92). Paper seems to be easier to handle. Chester

Alkema (1967) elaborates on several different variations of paper

weaving. He suggests cutting different shapes for both the warp and

filler to produce variety and interest. These methods vary from those

described by Law (1967), who sets the background differently. If

equipment other than paper is to be used, Wilson recommends a 12

inch by 15 inch frame and medium-sized cotton/rayon rug yarn in con-

trasting colors.

Suzanne Gaston (1972) has noted a difference between people who

are first introduced to weaving on a frame loom and those introduced

to weaving on a floor loom. Frame loom students seem to approach

their weaving with a freer and more adventuresome attitude. Floor

loom students relate to their weaving in a more structured, mechani-

cal manner. Gaston prefers the frame loom.

Znamierowski's book, Step-by-Step Weaving (1967), discusses at

length the use and versatility of the frame loom. She implies that the

techniques can be adapted to any age group. "As long as the loom is

simple and the yarn fairly strong, children are fascinated by weaving

and take pride in the end results" (Znamierowski, 1967, p. 6).
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Harriette Brown (1952) includes instruction for a two-harness

loom. Besides utilizing different yarns to produce various effects,

Brown suggests using many weaving techniques, loom and hand con-

trolled, to produce variety.

A large variety of miscellaneous equipment is suggested for those

who do not wish to invest in a regular frame or floor loom and for the

beginner. Alexander (1963) suggests teaching children to weave by

using simple equipment and warping yarn on a shoe box, on a piece of

cardboard or by stringing the yarn through long cylindrical macaroni

in order to stiffen the warp yarns. Wilson (1967) recommends cutting

the cardboard into various shapes, or adapting picture frames or

wheelrims for the beginner. Greenberg (1965) uses canvas stretchers

and beachchairs for frames.

None of the above is a formally structured study investigating

the way children learn to weave, or differences in efficacy between

methods of teaching weaving. None of the published research which

was found dealt with either of the above areas. The material did,

however, give suggestions which could be examined. There is need

for investigating which methods, concepts, and equipment would best

suit different students.

Perception

Studies have been made relating to several aspects of the visual



26

perception abilities. Research will be reviewed concerning the develop-

mental aspects of perception, the visual illusions, the effects of per-

ceptual lags and the effect of training on perception.

Perception involves many varied eye activities which allow a

person to observe his surroundings. Simplified definitions of the terms

used by Piaget in reference to perception are provided by Pulaski

(1971). He defines perception as an ability which transmits messages,

is not reversible, is subject to error but corrects itself through a

process of decentration. "Decentration provides correction and regu-

lation, leading to equilibration" (Pulaski, 1971, p. 154). Centration

is the process of fixating on one spot. Displacements are centrations

along a segment or line. The exploratory activities allow decentra-

tion. Exploration is the activity of finding different points of reference.

Transportation is movement from one point on a field to another point.

Temporal transposition is movement in time whereas spatio-temporal

transposition is movement in time and space (memory and position).

Referral points are those points outside the field which give clues to

the judgements to be made (Piaget, 1969c).

All of these activities give the observer a different perspective

of his world and give him information from which he can make judge-

ments. Because of perception some judgements are correct and others

are not, as we shall see later. Some perceptual abilities improve with

age, allowing the observer to make more accurate judgements.
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Developmental Aspects of Perception

In Varieties of Perceptual Learning (1967), Epstein cites several

studies showing that certain aspects of perception are developmental:

distance estimates, size constances, and identification of transforma-

tions of a standard shape all improve with age. Exact changes seemed

to depend on the various experimental conditions. It was Epstein's

opinion that several of the studies were under restricted conditions,

therefore, limited in value.

Pick and Pick's (1970) review of studies of sensory and percep-

tual development reveals that certain perceptual abilities improve with

age: depth perception, distance estimates, size constancies, identifica-

tion of the alternative organizations of reversible figures, identifica-

ton of embedded figures, identification of the parts and the whole of

stimulus configurations, recognition of incomplete figures, accuracy

of visual localization of points on the body, identification of right and

left parts of the body, identification of transformations of a standard

shape, and specific dimensional sensitivity increase with age.

Vernon (1962) concludes that close objects can be recognized

early in childhood but recognition of distant objects develops later in

childhood.

Shantz and Watson (1968) experimented with young children and

their abilities of position in space and spatial relationships, and found
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no significant relationship between their ages and their ability. This

is contrary to studies reviewed by Pick and Pick (1970).

Each of the differences in perceptual abilities between children

and adults noted by several authors will be discussed. Children see

things ambiguously and in less detail than adults and thus need more

precise information (Vernon, 1962). Children lack attention to orien-

tation or spatial position of shapes; therefore, young children do not

recognize that objects may be inverted, or reversed. However,

children exceed adults in their ability to identify what an object is even

though it is inverted (Vernon, 1962).. A child's response time is

affected more than an adult's by confusing backgrounds. Children have

more eye movement, fixate longer in one spot and scan less effectively

than adults (Pick and Pick, 1970). The ratio of adult fixations to

a child's is one to two. The ratio of adult transports or eye movement

to a child's is three to two. Children fixate at random whereas adults

choose a point of centration. It takes longer for a child to locate the

first fixation point (Piaget, 1969c).

Many perceptual abilities differ from childhood to adulthood.

Development and practice can account for some of the differences.

Cognitive abilities and other factors may account for other differences.

Visual Illusions

What a person thinks he sees is not always accurate. Perception
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creates deformities in the form of illusions making objects appear

other than they actually exist. Limited perceptual investigation by the

individual causes some of the illusions while too much eye movement

on too many objects can cause other illusions. The susceptibility to

the illusion may increase or decrease with age depending on the type

of illusion.

"Many of the so called 'visual illusions' make their effect

because the observer's perception is influenced by the inclusion of their

parts in the whole pattern" (Vernon, 1962, p. 50). This means that the

eye cannot voluntarily block out extraneous stimuli in order to elimi-

nate its influence on the point at which a judgement is to be made.

Everything within the range of vision enters into the observer's per-

spective to some degree.

Piaget (1969c) lists several factors which may be reasons why

illusions are created. The area of the retina that is stimulated affects

estimation because there is a difference in the density of receptor cells

across the retina. The duration of centration affects estimation

because an accurate judgement is affected by the time of exposure.

The temporal order affects estimation because the most recent

encounters have an advantage. The intensity of centration affects

estimation because of reinforcements obtained from centration. The

visual clarity affects estimation because optimal objective viewing

conditions are more favorable to accuracy.
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Two main types of visual illusions exist: Type I, or primary

illusions, and Type II, or secondary illusions. Type I includes those

errors resulting from lack of perceptual experience in utilizing

exploratory activities. The primary illusions consist mainly of the

optico-geometric illusions (see Appendix H). The practice of fixating

only on the form may result in visual illusions. If a subject is simple

then syncretism dominates and the child sees the form; if a subject is

complex then the child sees the minute details but cannot draw com-

parisons with the parts. Primary illusions do not change qualitatively

with age but do change quantitatively and diminish with age. Increased

exploratory activities usually reinforce co-ordination and reduce the

initial errors made in judgement (Type I illusions); however, they

often lead to new errors which are called secondary illusions.

Pollack (1969) has interpreted Piaget's writings on secondary

illusions. Pollack states that Type II errors are those errors which

result from utilizing exploratory activities. The cognitive processes

which allow sequential comparison in time and space maximize

contrast between parts and produce secondary illusion phenomena. The

secondary illusions consist mainly of errors caused by decentration

or movement of the eye. The practice of comparing tae parts may

result in visual illusions: comparison activities include exploration,

temporal and spatial transfer, transpositions, anticipations, and

comparisons of direction, distance, etc. (Pollack, 1969). The
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individual learns to use perspective cues which enable him to impute a

third dimension (illusion) to a two dimensional picture (fact). The

secondary illusions increase as a function of age; some reach a peak

and diminish, others keep increasing (see Appendix H).

Several studies reviewed by Pick and Pick (1970) involve relation-

ships between intelligence and perception abilities and visual illusions.

Most of the perceptual abilities are not related to intelligence, but

some of the perceptual illusions have been related to intelligence.

Pollack (1969) hypothesized that those illusions which decrease with

age (primary illusions) are not related to intelligence; however, those

illusions which increase with age are related to intelligence. Studies

on a few of the illusions have supported this. Pollack also hypothesizes

that phenomena involving temporal integration are related to intellec-

tual ability.

There are two main types of visual illusions, primary and

secondary. The former is due to lack of exploratory activities; the

latter has been associated with cognitive skills. As an individual

develops, use of perceptual abilities changes. Extraneous factors

sometimes influence use of perceptual skills.

Factors Affecting Perception

Thurstone (1944) undertook one of the first studies, "Factorial

Study of Perception, " attempting to differentiate perceptual factors.
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His findings show that there are distinct perceptual conditions which

affect observation. The following factors of perception were identified:

speed and strength of closure, optical illusions, reaction time, alter-

nation effects, the manipulation of two configurations simultaneously

or in succession, speed of judgement. The factors were found to be

relatively independent of each other and of cognitive functions.

A factor which Vernon (1962) included in his review involves

brightness and figure-ground perception. If there is a difference of

brightness between two surfaces, then one will stand out against the

other as the figure-ground phenomenon. If one of the objects is more

familiar to the individual, then this shape will become the figure and

its surroundings will become the ground. With either scanning or

fixation, though, the figure-ground may reverse itself and another

part of the ground becomes the new figure.

Vernon (1962) alludes to the supposition that there are many

factors other than physiology which might affect a person's perception

of his environment: training, experience, emotions, or intelligence.

Some evidence indicates that in certain situations inherent motivations,

values, and social pressures may influence perception. Insufficient

evidence hinders drawing conclusions relating perception to success

vs. failure, pain vs. pleasure or need satisfaction, There has been

little success in finding relationships between perception and person-

ality.
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Vernon (1962) discusses relationships between visual perception

abilities and the past experience of the individual. It appears that

adults have certain conventional ideas about shapes of objects which

allow classification according to names or situations. It is easier for

a person to perceive an object with simplicity, regularity, symmetry,

and congruity. He fixates on the contour of the shape and labels it with

a known shape from his experience. If he sees an irregular shape for

only a brief moment he tends to attribute simplicity, regularity,

symmetry,and congruity to the shape regardless of its original shape.

If a person sees an object which he does not recognize, then he

may react unconsciously in one of four ways: ignore the happening,

recognize and verbalize the incongruity, compromise what he knows

by giving the object a partial name or breakdown because of the incon-

gruity, or finally by not naming the object as what he knows it to be

(Vernon, 1962).

Visual Perception and Learning

Aspects of learning, reading skills, and writing have been

associated with visual perception abilities (Frostig and Horne, 1964;

Reese, 1970). Studies reviewed by Pick and Pick (1970) suggest that

spelling skills are related to the probable sequence of the letter

arrangement. Letter discrimination improved between ages four and

eight. Changes in selection, attention, and coding are involved in

moving toward an understanding of more complex structures.
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A child with a visual perception lag is described as having

difficulty in recognizing objects and their relationships to other objects.

His world is distorted, which leaves him to appear clumsy, making

academic learning very difficult. "Our research indicates that children

who score low in tests of visual perception are frequently lowest in

academic achievement and most poorly adjusted in the classroom"

(Frostig and Horne, 1964, p. 8).

Five visual perception skills were found to be significantly

related to reading and writing skills. Eye-motor coordination is a

prerequisite for reading and is necessary for writing. Figure-ground

perception enables a child to analyze and synthesize words, phrases,

and paragraphs. It helps the child find information in a certain place

on the page. Perceptual constancy enables the child to recognize

words he knows when they appear in unfamiliar size, brightness,

color, content, or style of print. Position in space and spatial

relationships enable a child to differentiate letters that have the same

form but differ in their position. The child can recognize the sequence

of letters in a word, of words in a sentence and remember the sequence

of various processes (Frostig and Horne, 1964).

Several studies (Epstein, 1967; Frostig and Horne, 1964;

Vernon, 1962) indicate that practice will improve visual perception

abilities. Epstein states that repeated observation may facilitate

discrimination and operant conditioning improves mirror reversal

recognition.
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Frostig and Horne (1964) suggest the following activities to

improve eye-motor coordination: left-right progressions, stimulation

of peripheral vision, focusing the eyes with the head in motion, focus-

ing the eye with the head stationary, following regular movements,

following irregular movements, gross motor activities, and fine

motor activities such as cutting, placing, pasting, tracing, coloring,

finger tracing. The following activities are recommended to improve

figure- ground perception; discriminating objects in a room, finding

objects that are different, sorting and shifting attention. The following

activities are recommended to improve perceptual constancy: finding

same sizes, finding different sizes, and sorting according to same

size and shape. The following activities are recommended to improve

perception of position in space; awareness of parts of the body, locat-

ing parts of the body, directional body movements, completion of

partially drawn figures, assembling parts of the body, recognizing

relationships of the body to other objects, duplicating various body

positions, differentiating left from right, assembling features and body

parts, identifying reversals and rotations, and identifying various

shapes. The following activities are recommended to improve per-

ception of spatial relationships; exercises involving positions of two

objects in relation to each other and copying patterns.

Perception has been found to play an important role in a child's

success, academically and socially. Many schools automatically
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include activities which increase perception abilities. If questions

arise concerning a child's perceptual abilities there are ways of

checking his perceptual skills.

Developmental Test of
Visual Perception

Marianne Frostig began the development of a test to measure

perceptual abilities of children in 1958. Many refinements have been

made to obtain the present 1966 standardization.

The Developmental Test of Visual Perception can be used alone

or as a battery of tests.

The test seeks to measure five operationally defined
perceptual skills as follows:

Subtest I
Eye-Motor Coordination--a test of eye-hand coordination
involving the drawing of continuous straight, curved, or
angled lines between boundaries of various width, or from
point to point without guide lines.

Subtest II
Figure-Ground--a test involving shifts in perception of
figures against increasingly complex grounds. Intersecting
and 'hidden'geometric forms are used.

Subtest III
Constancy of Shape--a test involving the recognition of
certain geometric figures presented in a variety of sizes,
shadings, textures, and positions in space, and their
discrimination from similar geometric figures. Circles,
squares, rectangles, ellipses and parallelograms are used.

Subtest IV
Position in Space--a test involving the discrimination of
reversals and rotations of figures presented in series.
Schematic drawings representing common objects are used.
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Subtest V
Spatial Relationships--a test involving the analysis of simple
forms and patterns. These consist of lines of various lengths
and angles which the child is required to copy, using dots as
guide points (Frostig, 1966, p. 5).

These areas are positively correlated to school performance (Frostig

et al., 1961a) which is why they are included in the Developmental

Test of Visual Perception. The items used in each subtext were

selected because they show a clear progression of development from

age three and one-half years to seven and one-half years. These

abilities affect the child to a much greater degree than some of the

other abilities. They develop relatively early in childhood. They

frequently are disturbed in children who have been diagnosed as

neurologically handicapped. The abilities are suitable for group

testing. There is a low degree of contamination between the abilities;

in other words, if there is difficulty in one area it acts relatively

independent of the other abilities. For the above reasons they were

chosen by Frostig to include in her test.

The 1963 standardization was based on tests given to over 2, 100

midle class public school children between the ages of three and nine

years.

Figure 1 is an example of the standardization curves for Subtest

I. The shaded area in the center represents the mean and median raw

scores for each age group. The standardization curve is the center

line with solid black dots. The outside dotted lines represent the
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Figure 1. Standardization curves for Subtest I
{Maslow, Frostig, Lefever, Whittlesey, 1964, p. 482)

upper and lower quartiles. For each raw score (vertical axis) the

figure allows the reader to find the perceptual age for each subtest

(horizontal axis).

Table 1 shows the mean, standard deviations, upper and lower

quartiles for each half year interval on each subtest. The sub-

script"d" indicates the age level of the students who were involved in

the present study.

No study of the difference between large group administration
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Table 1. Means, Standard Deviations, and 75th and 25th Percentilesa
for Each Subtest by Half-year Age Levels.

Age Mb 75th 25th
SDbPercentile° Percentiles

5 -5-1/2
5-1/2-6

10. 11
9. 78

Subtest I
8. 7
8.5

2. 24
2. 38

11.7
11.3

6 -6-1/2 9.98 11.2 8.5 2.31
6-1 /2-7 9. 93 11, 3 8. 6 2. 48
7 -7 -1 /2d 9. 90 11.6 8. 6 2.27
7-1/2-8 10. 36 (13. 4) 8. 5 2. 50

Subtest II

5 -5-1/2 10. 19 11. 0 8. 1 2. 50
5-1 /2-6 10.21 11. 3 8. 3 2.03
6 -6-1/2 10. 38 11. 8. 8 1. 98
6-1 /2-7 10.09 11.3 8. 5 2. 37
7 -7-1/2d 10. 14 11. 4 8. 3 1. 52
7-1 /2 -8 9. 69 10. 6 8. 4 1. 36

Subtest III

5 -5-1/2 9. 69 11.4 8. 8 2.71
5-1/2-6 9. 56 11.3 8. 2 2. 68
6 -6-1/2 10. 40 11. 4 8. 4 2. 19
6-1 /2-7 9. 78 11. 5 8. 5 2. 46
7 -7-1/2d 10. 20 11.9 8, 6 2. 30
7-1 /2-8 10.07 12. 2 8.7 1. 74

(Continued on next page)
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Table 1 (Continued)

Age Mb
75th

Percentilec
25th

cPercentile SDb

Subtest 11/

5 -5 -1/2 10. 00 11.3 8. 6 2. 42
5 -1/2 -6 9. 92 11. -5 8. 4 1. 74
6 -6 -1 /2 10. 31 11. 6 8. 6 2.22
6-1 /2-7 10. 15 (10. 7) 8. 5 I. 87
7 - 7 -1/26 9. 97 (12. 1) 8. 5 1. 90
7 -1 /2-8 9. 76 (11. 4) 8. 2 1.50

Subtest V

5 -5 1/2 9, 84 11.0 8. 2 2. 16
5-1 /2-6 9. 95 11. 0 8. 6 2. 06
6 6-1/2 10. 00 11. 2 8. 8 1. 98
6-1 /2-7 10. 36 11. 2 8. 9 1.69
7 -7-1 /2d 10, 04 (11. 4) 8. 8 1. 35
7 -1 /2 -8 9. 96 (10.8) 8. 7 O. 99

aMeans and upper and lower quartiles expressed as scale scores.
b Computed from frequency tables.
c Derived from standardization curves. Numerals in parentheses
computed from frequency tables.

dThe age group tested in the present study.

Source: Maslow et al. , 1964.
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and individual administration of the test has been done. Therefore,

the effects of large group administration are not known. Both boys

and girls can be tested and scored together because there seems to be

no significant difference between their performance (Frostig and Horne,

1964). Low scores on the perceptual test are indicative of poor school

adjustment and academic problems (Maslow et al., 1964), but high

perceptual scores have not been found to be indicative of high academic

performance.

Reliability. Research has been conducted to determine if the

Developmental Test of Visual Perception is a consistent measurement

of a child's perceptual abilities. Several studies have been conducted

using different ages and environmental settings.

The Developmental Test of. Visual Perception is relatively

reliable for the Perceptual Quotient between 85 and 110. Outside this

range it is less clear because the standardization sample for those

ranges was limited in size. The median Perceptual Quotient score

should fall at 100 with an upper quartile at 110 and the lower quartile

at 90.

Frostig et al. (1961) computed a test-retest reliability coefficient

on the Perceptual Quotient. A correlation of . 98 was reported on a

group of 50 children with all ages represented.

The Frostig School conducted test-retest reliability estimates on

the Perceptual Quotient when the Developmental Test of Visual
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Perception was administered by trained psychologists. The correla-

tion was . 80 with a range of correlations from . 40 for Subtest II

Scale Scores to .80 for Subtest III Scale Scores (Maslow et al. , 1964).

The Frostig School calculated another test-retest reliability

coefficient using kindergarten and first grade children. The adminis -

tration of the test was done by trained personnel who were not

psychologists. The coefficients were significant but low. It was felt

that the time of year (a week before school was out) may have influenced

the results. Scores on Subtest I (Eye-Motor Coordination) were par-

ticularly low. "This subtest is affected much more than the other sub-

tests by the physical condition and emotional state of the child existing

at the moment of testing, as well as by environmental influences"

(Maslow et al., 1964, p. 489).

"Split-half reliability correlation coefficients for the total test

decreases slightly with increasing age. . . " (Maslow et al. , 1964).

Two factors may have affected the correlations: some children may

have spurts in perceptual growth, or the development of cognitive

abilities may aid perception (Frostig and Horne, 1964).

Validity. Research has been conducted to determine if the

Developmental Test of Visual Perception really tests what it claims to

test.

Two independent studies (Maslow et al. , 1964; Sprague, 1963)

compared the Goodenough Intelligence Quotient and the Frostig
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Perceptual Quotient. Low correlations were produced by Pearson

Product-moment correlation coefficients in both studies. It was con-

jectured that this meant that the test measured relatively distinct

factors but that there was some overlap, especially at lower age levels.

Research conducted by the Frostig School showed correlation

coefficients of .4 and .5 between visual perception tests and reading

scores (Maslow et al. , 1964).

Varying opinions have arisen between authors who have done

factor analytic studies on the test. Both Boyd and Randle (1970) and

Corah and Powell (1963) questioned the validity and use of the five

Scale Scores, although they found the Perceptual Quotient to be useful.

Silverstein (1965) tried to ehminate some of the variables in Corah and

Powell's study and concluded that the Developmental. Test of Visual

Perception tests what it was constructed to test.

Much work has been done to make the Developmental Test of

Visual Perception both a reliable and valid instrument to use for

measuring perceptual abilities, The Scale Score for each Subtest is

a measure of a relatively independent perceptual ability which is

valuable for establishing a remedial program. The Perceptual Age

Equivalent reveals relative position of a child in relation to his per-

ceptual progress. The total Perceptual Quotient acts as a percentile

ranking revealing overall perceptual competency.
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III. PROCEDURE

Introduction

In order to test the hypotheses, the child's weaving performance

and his visual perception abilities had to be measured. To test his

weaving performance, the child participated in a weaving lesson; then,

his weaving performance was measured by the use of a Basic Weaving

Evaluation Form. To test his visual perception abilities, the child

took a standardized visual perception test which measures the extent

of his visual perception abilities.

Measures Employed

Basic Weaving Evaluation

A weaving lesson was video-taped to avoid variability in the

teacher's presentation. The outline, script and pictures of the lesson

are included in Appendices B, C, and D. This type of lesson was

chosen for several reasons. It contains the basic concepts of weaving:

1. Longitudinal elements (warp),

2. Parallel elements (weft or filler) at a right angle to the warp,

3. A wooden frame which allows the warp to be held with tension,

4. The interlacing of two elements.

A square wooden frame was chosen in hopes of eliminating the
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influence of direction for warping and it has been suggested by several

weaving authors (Rainey, 1966; Wilson, 1967). Aunt Lydia's heavy

rug yarn (75% rayon and 25% cotton) was used for both warp and filler

yarns. Black for warp and white for filler were chosen as contrasting

colors. Before giving the weaving lesson to the children, it was

evaluated by an elementary art teacher and a district audio-visual

consultant. Both approved the video-tape as being an appropriate

presentation. No pretest of the weaving lesson was given to a sample

group of children.

There was no existing form found that could be used to judge the

weaving performance of primary school children; therefore, one had to

be developed (Appendix E). Suggestions were gathered from various

master weavers (Atwater; 1940; Beck, 1951; Black, 1957; Brown,

1952; Douglas, 1950). An elementary art teacher experienced in

weaving helped the author select seven criteria to use for judging the

children's weaving performance. The criteria were reviewed by a

master weaver and approved as being appropriate for judging a func-

tional (as opposed to creative) piece of weaving. The seven criteria

selected to use for judging are as follows:

1. Evenness of the selvage.

2. Even spacing of the warp yarns.

3. Even spacing of the filler yarns.

4. Horizontal placement of the filler yarns.
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5. Proper interlacing.

6. Smooth additions of new filler yarns.

7. Vertical placement of the warp yarns.

A score sheet (Appendix F) was developed which would rank the

student's weaving performance on each of the seven criteria.

Developmental Test of
Visual Perception

A standardized test used in this research was the Marianne

Frostig Developmental Test of Visual Perception (Frostig, Lefever,

and Whittlesey, 1961b). The test was designed to measure the percep-

tual abilities of children and particularly to identify those children

with low visual perception abilities. The perceptual test has been

examined several times for reliability (Frostig et al. , 1961; Maslow

et al. , 1964) and validity (Boyd and Randle, 1970; Corah and Powell,

1963; Maslow et al., 1964; Silverstein, 1965; Sprague, 1963) and found

to be a useful measure of visual perception. It consists of five sub-

tests which test independent perceptual abilities: Eye-Motor Coordina-

tion, Figure-Ground Perception, Constancy of Shape, Position in

Space, and Spatial Relationships. These abilities are related to

school performance.

Sample

The development of perceptual abilities is a child's main task
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between three and one-half years of age to seven and one-half years of

age. Therefore, the lower elementary grades were used in this study.

The sample consisted of 50 first grade children with an average age of

seven years and four months. The children attend an elementary

school in a middle-class suburban community of Minneapolis,

Minnesota.

The sample used to standardize the Developmental Test of Visual

Perception and the sample used in the present study are similar in

socio-economic status. The students in the present study belong to

the suburban middle-class just as in Frostig's standardization sample;

however, the states where data were collected were different:

California for the perceptual test and Minnesota for the present study.

The school district in which the present studywas done randomly

assigns students to teachers with no special grouping as to ability or

previous testing results. Therefore, it is assumed that the group is

normally distributed in terms of intelligence, creativity, perceptual

ability, social and emotional adjustment. The children had had

approximately two previous experiences with paper weaving. The

children were alphabetized by class (A and B) and each student

assigned a number accordingly.

Neither the analysis for the scores for the perceptual test nor

the weaving scores include data on student A-11. He was present for

both the perceptual test and the weaving lesson. The raw data from
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the perceptual test had been organized before the weaving lesson was

given. It was not possible to positively identify the photograph of his

sample so he was dropped from the rankings.

The sample was limited because of resources; therefore, any

findings are limited to this particular sample.

Administration of Measures

Basic Weaving Evaluation

The lesson was given to three groups ranging in size from 12 to

25. Two were administered on one day and the schedule called for

two on the following day; however, the classroom teacher asked that

the groups be combined because their school schedule had been

unexpectedly changed. The proctors who helped during the perceptual

test helped for the weaving lesson. Their job was to distribute equip-

ment and to make sure all the children were seated so that they could

easily see a television set. Two television sets were used to insure a

good view for each student.

Each student was given a 12-inch-square wooden frame made

out of number two, 1 inch by 2 inch pine; 10 black warp yarns, 12

inches long with the ends scotch taped; two white filler yarns, 36 inches

long with the ends scotch taped so as not to untwist, (both warp and

filler yarns were made of a cotton/rayon blend heavy rug yarn); and
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21 thumb tacks with plastic heads, 20 to secure the warp yarns in place

and one to secure the end of the first filler yarn.

The weaving lesson took approximately 40 minutes including time

to distribute the equipment and to pick it up. If the students placed

the warp yarns close together as in the televised lesson, they could

obtain 14 shots with the two yards of filler yarn. Naturally, the farther

apart they placed their warp yarns the fewer shots they could throw.

Verbal instructions for the weaving lesson were patterned after

the instructions in the Developmental Test of Visual Perception.

Instructions could be repeated but it was not possible to elaborate on

the verbal instructions or to show the student what he did not under-

stand.

The video-tape was stopped in four places during the presenta-

tion; after the initial instructions for placing the first warp yarn on

the loom; after the 10 warp yarns were on the video-tape loom; after

the first filler shot; and just before the addition of the second filler

yarn on the video-tape loom. The main reason for each stop was to

allow time for the children to catch up to the video-tape. The same

procedure was followed for each presentation.

The wood was harder than expected and the children had

difficulty pushing the tacks in. A judgement was made that it would

not bias the results if the adults present were allowed to help push in

the tacks; the child had to first position the tack, then the adult could
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push. The adults had instructions not to give any additional instruc-

tions or advice.

After the weaving lesson the samples were photographed. A

Minolta camera with Kodak Panatomic-X film was used.

Developmental Test of
Visual Perception

The author's background was taken into consideration before

deciding who was to administer the perceptual test, the author or

a trained tester. The author had had five years of teaching experience

which included much experience in informal testing situations and

several formal testing situations. To provide additional experience,

the author reviewed the perceptual test at great length with a trained

test administrator, practiced giving the instructions by using a tape

recorder and gave a practice test to a preschool child. After review-

ing this experience, the special education consultant, from whom

copies of the perceptual test were obtained, decided the author was

qualified to administer the perceptual test.

The administration of the test takes 30 to 50 minutes and can be

done either in a group of as many as 30 children or individually. A

group over 15 requires proctors. In this study the test was adminis-

tered to four groups of children ranging in number from 11 to 14.

The children were seated at their own desks, which were spread
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out in the classroom. The desks faced the front of the room. Each

student was given a test booklet and four colored pencils. The test was

administered by the author with two proctors. One proctor was the

classroom teacher, the other was a senior high school student who

helped hand out the test and replace broken pencils. The tests were

administered in two consecutive afternoons with two sessions each

afternoon.

The directions in Administration and Scoring Manual for the

Marianne Frostig Developmental Test of Visual Perception (Frostig

et al., 1966) were followed. The children were allowed one break as

directed in the manual. The booklets were collected immediately

after the completion of the test. Each session took approximately

one hour.

Preparation for Analyses

Scoring: Basic Weaving
Evaluation Form

The author's background, which included five years experience

teaching, 15 years experience with various handicrafts, and four years

experience as a weaver, was considered adequate to allow her to act

as the judge of the children's weaving performance.

The weaving samples were placed in numerical order before

being judged. Each sample was judged by the author using the Basic
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Weaving Evaluation Form (Appendix. F). The following is an explana-

tion of the seven criteria used to judge the weaving performance of

each child:

1. Evenness of the selvage. The warp yarns on each end form a

straight line parallel to the vertical edges of the loom. The

warp yarns on each side do not pull towards the center of the

web, neither is there excess filler yarn forming loops on the

selvage edge. Even selvages indicate correct warp tension and

and even tension pulling the filler yarns around the end warp

yarns.

2. Even spacing of the warp yarns.. There is the same amount of

space between each warp yarn. Even spacing indicates correct

placement of warp yarns on the loom.

3. Even spacing of filler yarns. There is the same amount of

space between each filler yarn. Even spacing indicates even

pressure when beating the filler yarns along the width of the

fabric.

4. Horizontal placement of the filler yarns. The first filler yarn

has been beaten down until it is parallel to the bottom of the

loom. Each additional filler yarn is parallel to the first filler

yarn. Horizontal placement indicates consistent and even beating

process and even warp tension.

5. Proper interlacing. The filler and warp yarns follow the pattern
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of going over-one, under-one, vertically and horizontally. This

indicates that the weaving pattern was interpreted correctly

and followed consistently.

6. Smooth additions of new filler yarns. There are no noticeable

holes or excess bulk indicating where the new filler yarn was

added. Smooth additions indicate that the weaving pattern was

not broken and that the student could handle excess bulk.

7. Vertical placement of the warp yarns. The warp yarns are

parallel to the vertical sides of the loom. Each warp yarn is

parallel to the warp yarns on either side of it. Ignore outside

warp if crooked because of criterion number one. Vertical

placement indicates that the student could recognize the vertical

position in relation to other objects (the sides of the loom) and

could repeat the process. It indicates consistent tension used to

place each warp yarn.

The original method planned to evaluate weaving performance

consisted of ranking the samples from poorest weaving performance to

best weaving performance in light of the seven criteria. A mean score

from three different judges' evaluations was obtained. On the basis of

this work a more specific scoring method was devised, the present

method of awarding points for each criterion, and adding them to

achieve a total score.

For each criterion the woven sample was awarded points ranging



54

from one to five: one indicating poor performance, five indicating

excellent performance. The points received for each of the seven

criteria were totaled. There was a range of possible scores from 7 to

35. This total score was considered the student's Basic Weaving Score.

To determine consistency between the original rating method and

the final Basic Weaving Score, a Spearman Rank Order Correlation

was used to test the relationship between the mean ranks derived in

the original method and a ranking of the Basic Weaving Scores. A

high correlation was found between the original weaving evaluation

method and the final Basic Weaving Scores (s= 0. 88, p < 005).

In order to test the reliability of the final measure the author

evaluated the samples by using two methods: method A consisted of

judging each individual sample on all seven criteria before going to

another sample; method B consisted of judging all the samples on one

criterion before looking at the samples in light of another criterion.

The scores of both methods were compared and in the case of a

discrepancy, a third evaluation was made.

A Pearson Product-moment correlation coefficient was used to

determine the consistency between approach A and approach B.

A high correlation was found in the relationship between the two

approaches used to obtain the Basic Weaving Score (r =0.95, p < 005).
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Scoring: Developmental Test
of Visual Perception

The scoring procedure for the perceptual test can be done with

a high degree of objectivity if the instructions of the scoring manual

are followed carefully (Frostig et al. , 1966). The subtests have a

maximum possible raw score of 83: 30 points for Subtest I, 20 points

for Subtest II, 17 points for Subtest III, 8 points for Subtest IV, and

8 points for Subtest V, The Administration and Scoring Manual

(Frostig et al., 1966) gives clear directions as to which responses are

accepted and which are rejected to determine the raw score. Dia-

grams of each type of test item are given with examples of correct

and incorrect responses and the points each is to obtain. The author

evaluated the performance of each student on the perceptual test. Two

tests were corrected by the author and then reviewed by an experienced

test administrator. Advice was given at that time as to the author's

evaluations. The evaluation of the rest of the tests was done by the

author with the aid of the consultant.

The raw scores were then converted to derived scores. The raw

score was first converted into Age Equivalent scores. For each

student the Perceptual Age was found by using Table 2. This table

indicates the Perceptual Age Level at which the student is performing.

A Perceptual Age Level is determined for each subtest,



Table 2. Conversion of Raw Scores into Age Equivalents,
Standardization.

1963

Raw
Score

Subtest (yr. -mo, ) Raw
ScoreI II III IV V

0 2-9 2-6 2-6 2-6 4-0 0

1 3-0 3-0 3-0 3-3 4-9 1

2 3-3 3-3 3-6 4-0 5-0 2

3 3-6 3-6 4-0 4-9 5-6 3

4 3-9 3-9 4-6 5-0 6-0 4

5 4-0 4-0 5-0 5-6 6-6 5

6 4-3 4-3 5-6 6-3 7-6 6

7 4-6 4-6 6-0 7-0 8-3 7

8 4-9 4-6 6-3 8-9 8-3 8

9 5-0 4-9 6-9 9

10 5-3 4-9 7-0 10

11 5-9 5-0 7-6
12 6-0 5-3 8-3
13 6-3 5-3 9-0
14 6-9 5-6 9-0
15 7-0 5-9 9-0
16 7-3 6-0 9-0
17 7-9 6-6 9-0
18 8-6 7-0
19 9-6 8-3
20-30 10+ 8-3

56

Source: Maslow et al., 1964, p. 469.
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The Scale Score for each subtest is found. The Scale Score can

be derived from the perceptual ages by dividing the age level score by

the chronological age, multiplying by 10 and adjusting to the nearest

whole number (Frostig, 1966) or by using conversion tables like

Table 3. A different table is necessary for different chronological

ages.

The left side of the chart is used to convert raw scores for

each subtest to Scale Scores. The five Scale Scores are then added

together. The sum of the Scale Scores can be converted to the

Perceptual Quotient by using the right side of Table 3 for a specific

age group or by using Table 4. The conversion involves a correction

for age variations. The Perceptual Quotient is used as a total score

for each student. Therefore, each student will have a Perceptual

Age Level indicated, a Scale Score for each subtest and a Perceptual

Quotient.

Methods of Analyses

A time-sharing computer operated by TIES (Total Informational

Educational Systems) was used to compute the mean, variance, and

standard deviation for the Basic Weaving Scores, the Perceptual

Quotient, and the five Scale Scores. TIES was used to calculate the

Pearson Product-moment correlation coefficient, which was used to

evaluate the relationship between the Basic Weaving Scores and the



Table 3. Conversion of Raw Scores to Scale Scores and Scale Scores to PQ. Chronological Ages
7-3, 7-4, and 7-5.

Conversion: Raw Scores to Scale Scores Conversion: Scale Scores to PQ
Raw Scores by Subtest Scale

Score

Below Average Above Average
I II III IV V E Scale

Scores PQ E Scale
Scores PQ

20 14 50 100 50 100
19 13 49 97 51 103
18 13 8 12 48 95 52 106
17 19-20 12 7-8 11 47 93 53 108
15-16 18 11 7 6 10 46 91 54 110
13-14 17 9-10 6 5 9 45 89 55 114
11-12 14-16 7-8 5 3-4 8 44 87 56 118
8-10 9-12 5-6 3-4 1-2 7 43 84 57 121
5-7 5-8 3-4 2 0 6 42 82 58 125
3-4 3-4 2 5 41 80
0-2 1-2 1 1 4 40 78

0 0 0 3 39 75
38 73
37 71
36 69
35 67
34 65

Source: Maslow et al., 1964, p. 476.
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Table 4. Conversion Table for Finding Perceptual Quotient from Sum
of Subtest Scale Scores.

E Scale
Scores

Chronological Agea
3 -6
thru
3-11

4-0
thru
4-5

4-6
thru
4-11

5 -0
thru
5-5

5 -6
thru
5-11

6 -0
thru
6-5

6 -6
thru
6-11

7-0
thru
7-5

7-6
thru
7-11

60
59 126 125 123 117 119 115 122
58 123 122 121 116 118 113 120 123
57 119 120 119 115 116 110 117 119
56 117 117 117 114 115 108 115 116 125
55 114 113 115 113 113 107 113 113 118
54 110 110 112 112 112 105 110 109 114
53 107 107 109 110 110 103 108 108 110
52 104 105 108 108 108 102 105 105 108

51 101 102 106 106 106 101 103 103 104
50 96 100 103 104 104 99 100 100 101
49 94 98 101 102 102 98 98 97 98
48 92 95 98 100 99 96 96 95 94
47 90 93 96 98 97 94 94 94 92
46 87 91 93 97 95 92 92 92 89
45 85 87 90 96 94 90 90 90 87
44 82 85 88 94 92 88 87 87 85
43 78 81 86 92 90 86 85 85 83
42 75 79 83 89 89 84 83 82 81
41 72 75 81 86 87 82 81 80 78

40 68 72 77 84 85 80 79 78 75

39 65 69 73 82 83 78 77 76 73

38 66 70 79 81 76 75 73 71
37 67 74 79 75 74 72 69
36 71 77 74 72 70 68

35 69 75 73 69 68 66
34 68 71 70 66 66

aTable to be entered to the left of the vertical line with the sum of
scale scores, Subtests I through IV + 10; table to be entered to the
right of the line with sum of scale scores, Subtests I through V.

Source: Maslow et al., 1964, p. 480.
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Perceptual Quotient, the relationship between the Basic Weaving

Scores and the Scale Scores of each subtest, and the relationship

between the Basic Weaving Scores and the chronological ages of the

children. To test the null hypotheses with a two-sided test for a

significance level of . 05, the r values were converted to t values with

48 degrees of freedom, A Unitrex 1200 calculator was used.

An item analysis (Appendix L) of the items on the Developmental

Test of Visual Perception in the form of scatter diagrams was used to

check which problems caused the children difficulty and which

problems the children found to be easy.
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IV. FINDINGS

Basic Weaving Scores

The mean, standard deviation and variance for the Basic

Weaving Scores are given in Table 5. The high score obtained was

32 points out of 35. The low score was 7. The range of the scores

(25) and the variance (46. 82) indicate that the children demonstrated

many levels of weaving competency. Table 6 shows that the weaving

samples were classified into groups according to performance. The

classifications are as follows: lowthose scores which are below

-1 S. D., medium -low -- scores which are between -1 S. D. and the

mean, medium-high--those scores which are between the mean and

1 S. D. , and high- -those scores above 1 S. D. This classification

approximates a normal distribution in which 68 percent of the scores

are between ± S. D.

The weaving performance of seven children was classified as

high, 16 as medium-high, 18 as medium-low and 9 as low. Table 6

indicates the range of points which denote each classification (see

Appendix G for examples).

The seven samples classified as showing high weaving perform-

ance were woven by males, yet the mean scores (Table 7) indicate that

the males scored only slightly higher (. 73) than the females. The

Basic Weaving Score for each student is included in Appendix I.



Table 5. Means, Variances, and Standard Deviations of the Basic Weaving Score and Each
Perceptual Score. Pearson Product-moment Correlation Coefficient of the Basic
Weaving Score to each Perceptual Score.

Scores Mean Variance Standard
Deviation

Correlation
C oefficient
(r value)a

t Value

Basic Weaving Score 17. 46 46.82 6. 84

Perceptual Quotient 105. 10 157. 81 12.. 56 0. 271 1. 947

Subtest I Scale Scores
Eye-Motor Coordination 9. 84 5. 08 2. 25 0. 165 1. 159

Subtest II Scale Scores
Figure -Ground 10. 24 2. 72 1. 65 0. 294* 2. 1314'-

Subtest III Scale Scores
Constancy of Shape 11. 32 3. 16 1. 78 -0. 071 0. 494

Subtest IV Scale Scores
Position in Space 10. 62 2. 69 1. 64 O. 111 0. 777

Subtest V Scale Scores
Spatial Relationships 9. 84 2. 63 1. 62 0.314* 2. 292*

Chronological Age 7 yr 4 mo 29.76 5. 45 0. 164 1. 154

Significant at the . 05 level
N = 50

ar must exceed 0. 279 for p < . 05
bt must exceed 2. 021 for p < . 05
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Table 6. Number of Students Receiving Indicated Evaluation for
Weaving Sample.

Evaluation Categories
Sex Low

7-10 pts
Medium-low

11-17 pts
Medium-high

18-24 pts
High

25-35 pts Total

Male 5 10 4 7 26

Female 4 8 12 0 24

Total 9 18 16 7 50



Table 7. Male and Female Group Mean, High, Low and Range of Each Subtest Scale Score, Perceptual
Quotient and Basic Weaving Score.

Subtest Scale
Score

Mean
Highest

Individual
Score

Lowest
Individual

Score
Range

Male Female Male Female Male Female Male Female

L Eye-Motor Coordination 10. 15 9. 46 14 14 6 6 8 8

IL Figure-Ground 9.85 10.50 12 12 7 7 5 5

III. Constancy of Shape 11. 46 11. 17 13 15 7 7 6 8

IV. Position in Space 10.38 10. 88 13 13 8 8 5 5

V. Spatial Relationship 9. 69 10. 00 12 12 7 5 5 7

Perceptual Quotient 104. 92 105.29 125 124 82 78 43 46

Basic Weaving Score 17.81 17. 08 32 24 7 7 25 17
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The criterion which obtained the highest scores was number

five--proper interlacing. The criterion which obtained the lowest

scores was number one--evenness of selvages. The number of

students who received 1, 2, 3, 4, or 5 points for each of the seven

criteria is included in Table 8. From Table 8 the mean scores for

each criterion indicate that all the criteria except number five--proper

interlacing, received below average ratings. Each criterion will be

discussed separately (see Appendix T for individual scores).

1. Evenness of the selvage

The mean score for this criterion was 1. 70, indicating that the

children did a poor job of keeping straight selvage edges. The

tendency was to pull the filler yarns too tightly, thus pulling in the web.

Very few students left loops or excess filler yarn on the edge.

2. Even spacing of the warp yarns

The mean score for this criterion was 2.42, indicating that the

children did a fair job of placing the warp yarns the same distance

from each other on the loom. The tendency was to place them much

farther apart than was demonstrated in the lesson and to spread them

across the width of the loom instead of grouping them in the center.

From this tendency a trend can be seen; those who placed their yarns

closer together seemed to do much better on the rest of the weaving

than those who did not.



Table 8. Number of Students Receiving Indicated Number of Points for Each Weaving
Criterion.

Weaving Evaluation
Criteria

No. of Students Receiving
Indicated Basic Weaving

Score
Mean
Score

1 2 3 4 5

1. Evenness of the selvage 31 8 6 5 0 1.70

2. Even spacing of the warp yarns 14 15 10 8 3 2.42

3. Even spacing of filler yarns 17 5 12 10 6 2. 66

4. Horizontal placement of the
filler yarns 20 7 10 11 2 2.36

5. Proper interlacing 10 9 6 10 15 3.22

6. Smooth additions of new
filler yarns 33 0 1 2 14 2.28

7. Vertical placement of the
warp yarns 8 15 12 7 8 2.84

N = 50
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3. Even spacing of the filler yarns

The mean score for this criterion was 2.66, indicating that the

children did a fair job of beating the filler yarn down with the same

amount of pressure. All of the children beat the filler yarns down

towards the lower edge of the loom. Most of the children had a ten-

dency to beat most of the yarns close together but left some uneven

gaps.

4. Horizontal placement of the filler yarns

The mean score for this criterion was 2. 36, indicating that the

children did a fair job of keeping the filler yarns parallel to the lower

edge of the loom and parallel to each other. The tendency was to have

slanted or wavy rows.

5. Proper interlacing

The mean score for this criterion was 3.22, indicating that the

children did an average job of repeating the over-one, under-one inter-

lacing pattern. The reason why many students received a good rating

(four) on this criterion instead of an excellent rating (five) was because

they broke the pattern and usually threw two identical shots when the

second filler yarn was added.

6. Smooth addition of new filler yarns

The mean score for this criterion was 2.28, indicating that the

children did a fair job of adding the second filler yarn without breaking
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the interlacing pattern. Sixty-six percent of the children received a

poor rating. This task was difficult for them.

7. Vertical placement of the warp yarns

The mean score for this criterion was 2.84, indicating that the

children did a fair to average job of placing the warp yarns parallel to

the sides of the loom and straight up and down in relation to themselves.

Perceptual Age Level

Table 9 shows the oldest and youngest Perceptual Age Equiva-

lents obtained for each subtest. The mean for the highest Perceptual

Age Equivalent was obtained on Subtest III--Constancy of Shape. The

mean for the lowest Perceptual Age Equivalent was obtained on Subtest

V--Spatial Relationships. The chronological age and the Perceptual

Age Levels for each student are included in Table 15, Appendix K.

Table 9. The Mean, High, Low, and Range of the Perceptual Age
Equivalents for the five Subtests.

Subtests

Perceptual Age Equivalent
(years and months)

Mean
Individual, age RangeHighest Lowest

I. Eye-Motor Coordination 7-2a 10-0 4-6 5-6

II. Figure-Ground 7-3 8-3 4-6 3-9

III. Constancy of Shape 8-3 9-0 5-0 4-0

IV. Position in Space 7-7 8-9 5-6 3-3

V. Spatial Relationships 7-1 8-3 4-0 4-3

Chronological Age 7-4 8-5 6-7 1-10

aThe first digit indicates years and the second digit months.
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The mean scores (Table 9) show that the children scored below

their chronological ages (seven years and four months) on Subtest I--

Eye-Motor Coordination (seven years and two months), Subtest II--

Figure-Ground (seven years and three months), and Subtest V--Spatial

Relationships (seven years and one month). They scored above their

chronological age on Subtest IIIConstancy of Shape (eight years and

three months) and Subtest IV--Position in Space (seven years and

seven months).

There was a very small range of chronological ages (one year

and ten months) but there was a large range of perceptual scores for

each subtest. The latter parallels the large range in weaving scores.

Perceptual Quotient

The high score obtained was 125 and the low score was 78, a

range of 47 points. The mean, standard deviation and variance are

given in Table 5. The male and female means (Table 7) show that the

females scored slightly higher (0. 37) than the males.

As indicated by the range (47 points) and the variance (157. 80)

the children demonstrated quite a distribution of perceptual abilities.

Subtest Scale Scores

Table 10 shows the mean, high, low and range of the Scale

Scores for each subtest. The standard deviation for each subtest is
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Table 10. The mean, high, low, and range of the Scale Scores for
each subtest.

Scale Scores
Subtests Individual Score

Mean Highest Lowest Range

I. Eye-Motor Coordination 9.84 14 6 8

II. Figure-Ground 10.24 13 7 6

HI. Constancy of Shape 11.32 15 7 8

IV. Position in Space 10.62 13 8 5

V. Spatial Relationships 9.84 12 5 7

included in Table 5. The mean scores for male and female perform-

ance show that the males scored slightly higher on two subtests:

Eye-Motor Coordination--0. 6 9 and Constancy of Shape--0.29, and

slightly lower on three subtests: Figure-Ground--0. 65, Position in

Space--0.50 and Spatial Relationships 0.31.

The means and standard deviations for the Frostig standardiza-

tion group (Table 1) and those for the present study are very similar.

The only scores which vary appreciably are those for Subtest III,

Constancy of Shape: the mean found in the present study is higher and

the variance is smaller than those scores for the Frostig standardiza-

tion.

Appendix L shows the results of an item analysis of the

responses for all the test problems.

In the following section each subtest will be discussed separately

(see Appendix M for raw scores).
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Subtest I--Eye-Motor Coordination

This test involves drawing straight, curved or angled lines

between boundaries or from point to point (Frostig et al. , 1966). As

could be expected, as the problems became harder the children's

performance dropped. Drawing angled lines presented more difficulty

than drawing curved or straight lines. It was easy for the children to

draw a straight horizontal line between two dots close together

(1-1/4 inch from centers) but very difficult for them to draw straight

horizontal lines between two dots farther apart (5-1/4 inches from

centers). It was very difficult for the children to draw straight

vertical lines either between close dots (2-3/4 inches from centers) or

far dots (6 inches from centers). It was even more difficult for the

children to draw straight diagonal lines between close dots.

Subtest II- -Figure-Ground

This test involves perceiving intersecting and embedded geo-

metric forms against increasingly difficult grounds (Frostig, 1966).

The children had very little difficulty outlining overlapping figures

when the forms were all different. They had more difficulty outlining

overlapping figures when the forms were alike. Embedded figures

presented a little difficulty but 92 percent of the children were still

able to outline three or more of the five embedded figures.



72

Subtest III--Constancy of Shape

This test involves recognizing and outlining circles and squares

presented in various shapes, sizes, shadings, textures and positions

in space (Frostig et al., 1966). The children obtained the highest

mean on this subtest.

The children had very little difficulty recognizing which figures

were not circles or squares, in other words, few of their mistakes

were due to circling forms which were incorrect. They had moderate

difficulty recognizing forms of squares in different sizes. This sub-

test was the one least related to their Basic Weaving Scores.

Subtest IV--Position in Space

This test involves discriminating reversals and rotations of

schematic drawings by either checking the similar or different object

(Frostig et al. , 1966). The children had very little difficulty with this

test as shown by the second highest mean. It was easier for the

children to recognize an object that was in a different position in space

than to find two with the same position in space.

Subtest V --Spatial Relationships

This test involves analyzing and copying simple forms and

patterns (Frostig et al., 1966). The children had difficulty copying the
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patterns. Only 6 percent were able to copy the more difficult patterns,

and only 84 percent were able to copy the simpler designs.

Correlations

The Pearson Product - moment correlation coefficient was used

to test the relationship between the Basic Weaving Scores and each of

the following: Perceptual Quotient scores, the Scale Scores for each

of the subtests --Eye-Motor Coordination, Figure-Ground, Constancy

of Shape, Position in Space, and Spatial Relationships, and the

chronological ages of the children.

The correlation coefficient values were converted to t values

using 48 degrees of freedom. In order to be significant the t value had

to exceed 2. 02 using N = 40 on a table of "Percentile Values of

*Student's' Distribution" (Walker and Lev, 1958, p. 271). Two visual

perception abilities were found to be significantly related to learning

basic weaving techniques: Figure-Ground perception (df = 48, r =

0. 294, t = 2. 131, p < . 05) and Spatial Relationships (df = 48, r = 0. 314,

t = 2.292, p < . 05). The correlations, however, are very low. The

Perceptual Quotient fell just short of being significant (r = 0.271,

t = 1. 947) at the . 05 level of confidence (r > 0.279, t > 2.021). No

significant relationship was found between learning basic weaving

techniques and the following: Eye-Motor Coordination (r = 0.165,

p > . 05), Constancy of Shape (r = -0.071, p > . 05), Position in Space

(r = 0.111, p > .05), or chronological age (r = 0. 164, p > .05).
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Frequency Distribution

The distribution of the children's Perceptual Quotient scores does

not approximate a normal distribution. Instead of forming a bell-

shaped curve it forms more of a straight horizontal line. This indi-

cates that the sample may be uniformly distributed, meaning that

about the same number of scores are spread out from high to low

instead of being concentrated in the central range of scores. In this

type of distribution more students score both high and low than is

normally expected.
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V. CONCLUSIONS AND DISCUSSION

To test the hypotheses, correlations were calculated between

scores representing weaving performance and visual perception. The

low significant, relations indicate that strong conclusions cannot be

drawn, but speculations may be made.

Conclusions

H 1. There is no relationship between learning basic weaving

techniques and the Perceptual Quotient of primary school

children. (df = 48, r = 0. 271, t = 1. 947, p > . 05)

The null hypothesis cannot be rejected.

The Perceptual Quotient is derived from the sum of the Scale

Scores and there were two Scale Scores which were significantly

related to learning basic weaving techniques but three which were not.

It must be kept in mind that the perceptual abilities are relatively

independent of each other; an examination of the perceptual age levels

and the Subtest Scale Scores will substantiate this variability;

therefore, it is not surprising to find correlations with some percep-

tual abilities and not with others. This may account for the low

correlation between the Perceptual Quotient and the Basic Weaving

Scores.
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Ho 2. There is no relationship between learning basic weaving

techniques and the visual perception ability of Eye-Motor

Coordination. (df = 48, r = 0. 165, t = 1.159, p > .05).

The null hypothesis cannot be rejected.

Since no significant relationship was found, the difficulty that

the children had in drawing straight lines cannot be used to explain

why the children did so poorly on placing vertical warp yarns or apply-

ing horizontal pressure evently when beating.

Ho 3. There is no relationship between learning basic weaving tech-

niques and the visual perception ability of Figure-Ground.

(df 48, r = 0. 294, t = 2. 131, p < . 05).

The null hypothesis is rejected for this sample and an alternative

hypothesis is accepted; there seems to be a relationship between

learning basic weaving techniques and the visual perception

ability of Figure-Ground.

The ease that most children had in identifying the appropriate

figure against a complex background may help explain the performance

by many children on weaving criterion five--proper interlacing. If a

child has the visual perception ability of Figure-Ground then he can

accurately perceive the figure in relation to its ground and

shift attention appropriately. The children had very little difficulty in

perceiving the figure in relation to its ground as shown by performance

of outlining the correct figure on the perceptual test. The children
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had moderate difficulty in perceiving the figure in relation to its

ground, as indicated by not always perceiving the correct interlacing

procedure.

If a child has the visual perception ability of Figure-Ground then

he is more capable of scanning accurately. This ability was not

directly tested in relation to weaving because no observation notes

were taken recording whether the children had a mistake in their

weaving, noted it and then corrected it,

Ho 4. There is no relationship between learning basic weaving

techniques and the visual perception ability of Constancy of

Shape. (df = 48, r = -0.071, t = 0.494, p > . 05).

The null hypothesis cannot be rejected.

All the children used yarns of the correct length for the purpose

as indicated in the directions. Only one girl questioned her choice by

asking "Is this right?" After the instruction to watch the television

set was repeated, she immediately said "Oh!" and corrected her

error. Choosing the correct yarns was not considered as a criterion

and thus no points were awarded, There seems to be no other applica-

tion of this visual perception ability to weaving for the techniques

utilized in this study.
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Ho 5. There is no relationship between learning basic weaving

techniques and the visual perception ability of Position in

Space. (df = 48, r = O. 111, t = 0. 777, p > . 05).

The null hypothesis cannot be rejected.

In the perceptual subtest, the children had very little difficulty

discriminating objects which had reversed positions in space. It was

proposed that this would be related to a child's ability to recognize the

reversed position of yarns in the interlacing pattern. However, the

children showed only average performance on the criterion of proper

interlacing and the correlations do not indicate that the proposed

relationship exists. The weaving process of returning the filler yarn

to the web after each shot may be a cognitive process of reversibility

instead of a perceptual ability of reversal as the author had hypothe-

sized.

Ho 6. There is no relationship between learning basic weaving

techniques and the visual perception ability of Spatial

Relationships. (df = 48, r = 0. 314, t = 2. 292, p < . 05).

The null hypothesis is rejected for this sample and an alternative

hypothesis is accepted; there is a relationship between learning

basic weaving techniques and the visual perception ability of

Spatial Relationships.
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The findings tend to support the thesis of Dietz (1960) concerning

a relationship between weaving and Spatial Relationships; learning

basic weaving techniques shows a significant but low correlation to

Spatial Relationships. This fact may explain why those children that

had difficulty in copying the designs on the perceptual test also had

difficulty in copying what was shown on the video-tape.

If a child has the visual perception ability of Spatial Relation-

ships, then he is able to perceive an object in relation to himself and

a third object. The children had moderate difficulty in copying designs

(on the perceptual test) in relationship to themselves (vertical,

horizontal, or diagonal directions) and a third object (dots on the

paper). The children had difficulty in copying designs (from the video-

tape) in relationship to themselves (vertical placement of the warp

yarns, horizontal placement of filler yarns) and a third object (the

boundaries of the loom and the yarns running parallel to them).

If a child has the visual perception ability of Spatial Relation-

ships then he is able to perceive a temporal sequence (one step after

another). The children had moderate difficulty in copying a pattern

(on the perceptual test) possibly because they could not analyze the

pattern sufficiently to determine the steps necessary to reproduce the

relationships of the dots and lines, The children had no difficulty in

following the sequence of instruction prior to the interlacing step.

The children had moderate difficulty in determining the sequence

necessary to produce proper interlacing.
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If a child has the visual perception ability of Spatial Relation-

ships then he is able to understand prepositions in relation of one

object to another. The children seemed to understand the meaning of

the prepositions in the weaving instructions but had moderate difficulty

incorporating them into a sequential pattern.

In order to make an accurate copy one must make an accurate

judgement about the original design. Duration of centration or expo-

sure time affects estimation (Piaget, 1966c) influencing an accurate

interpretation of the design to be copied.

The children worked at their own rate on the perceptual test,

thus determining their own time of centration on the perceptual test;

therefore, the duration of centration cannot be used to explain the

reason for difficulty with accurately interpreting and copying the

designs in the perceptual test. However, the children worked with a

fixed time span in the weaving lesson because the video-tape deter-

mined the time centration for them; therefore, time of centration

might be used to explain why the children had difficulty in copying the

design (weaving) on the video-tape.

Perception is influenced_by everything within the visual range

(Vernon, 1962); this may explain why most of the children spaced their

warp yarns out across the loom instead of centering them. They were

influenced by the sides of the loom. Children who had their warp

yarns closer together performed better.
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General Discussion

For the two perceptual abilities which were found to be related

to weaving performance, Figure-Ground perception and Spatial

Relationships, the mean scores were the lowest and the second lowest.

For the perceptual ability which was found to have the lowest correla-

tion to weaving performance, Constancy of Shape, the mean scores

were the highest. Without knowing whether the low scores or the

high scores determined the significance of the relationship, conclusions

cannot be made, but in light of the findings of Maslow et al. (1964), a

parallel relationship might be in order. Maslow found that low per-

ceptual abilities were related to low academic performance but high

perceptual abilities were not found to be related to high academic

performance. Low perceptual ability may be indicative of low weaving

performance but high perceptual ability may not be indicative of high

weaving performance.

A significant relationship was found between learning basic

weaving techniques and Spatial Relationships which might indicate

that there is a specific relationship between proper interlacing, place-

ment of warp and filler yarns and a child's Spatial Relationship ability

to perceive objects in relation to self and other objects and the ability

to perceive sequential patterning.

There was a significant relationship between learning basic

weaving techniques and Figure-Ground perception which may indicate
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a specific relationship between proper interlacing and the child's

ability to perceive the figure in relation to its ground and to shift

attention appropriately.

Weaving

An analysis of the weaving lesson led to some speculation.

Although a simple wooden frame loom was recommended by

several authors as being appropriate for children (Gaston, 1972;

Wilson, 1967; Znamirowski, 1967), it may have been too difficult for

this group. Paper weaving, which is also used with children (Alkema,

1967; Law, 1967; Wilson, 1971), might have been more appropriate

for this age level.

Suzanne Gaston (1972) uses a free approach with materials when

reaching children weaving. The lesson used in the present study

might have been too structured for some of the children, thus losing

their interest or going beyond their abilities and resulting in poorly

woven samples.

Alexander (1963) has observed that different children respond to

different approaches. The present study used just one method for all

the children and might not be indicative of all the abilities of all the

children,

Most of the children had a tendency to beat most of the yarns

close together but left some uneven gaps; this could indicate that they

had the right idea but were unsuccessful in carrying out the task.
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No standardized criteria for judging a woven project were found;

therefore, a measure had to be developed for the present study. The

high correlation (r = 0. 95, p < 005) between the two approaches of

using the Basic Weaving Evaluation Form indicates that the criteria

can be used to judge weaving performance and that the judge was con-

sistent in awarding points for each criterion. The original mean

weaving ranking was obtained from three different judges' evaluations.

The high correlation (r = 0. 88, p < . 005) between the original ranking

and the ranking of the Basic Weaving Scores allows a degree of con-

fidence to be placed in this new evaluation instrument.

Perception

An analysis of the performance on the perceptual test led to

some speculation.

During the pre-operative level Of intellectual development the

perceptual abilities play a predominant role in the decision-making

process of the child. After this level the intellectual operations pre-

dominate. The chronological ages dividing the levels are not strict

and children may move through the levels at different rates. The

sample may have been too old to test for perceptual abilities. But if

performance was being influenced by operational intelligence abilities,

it would be expected that the perceptual and weaving scores would be

higher than they were. Students who performed well on both the
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perceptual test and the weaving lesson could be utilizing cognitive

skills which are emerging instead of just perceptual abilities.

A visual comparison of the means of the perceptual scores lends

support to Frostig and Horne's (1964) findings of little difference

between male and female performance on the Developmental Test of

Visual Perception.

In a study in which the Developmental Test of Visual Perception

was administered at the end of the school year, Maslow et al. (1964)

found performance on Subtest I--Eye-Motor Coordination being

affected by the physical and emotional state of the children. This may

explain why the children in the present study performed poorly on this

subtest; it was near the end of the year and they had been very excited

about planning a field trip for the following week.

Several intervening variables might have affected the results.

The tests were administered on different days at different times of the

day. The test might have been too long for the sample tested because

the children became very restless even with the recommended break.

The school district which the children attend does not emphasize

testing or record keeping. The children may not have been used to

taking a test such as the Developmental Test of Visual Perception.

Low perceptual performance may be due to the fact that perceptually

related activities might not be stressed as part of the regular class-

room curriculum.
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No controls were made for creativity or the I. Q. of the students.

The size of the groups may have influenced the results. No

study on the difference between large group administration and indivi-

dual administration of the test has been made (Maslow et al., 1964).

This may have affected the performance on the visual perception test

and on the weaving lesson.

Lower performance on the Developmental Test of Visual

Perception has been found when untrained personnel administer the

perceptual test. The author's relative inexperience in formal testing

situations may be a reason for the results; possibly the perceptual

scores would have been higher if administered by a more highly

trained person.
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VI. RECOMMENDATIONS

For Use of the Present Study

Low but significant relationships were found between learning

basic weaving techniques and the visual perception abilities of Figure-

Ground and Spatial Relationships. In several ways this knowledge

could be useful.

A greater understanding of the abilities related to weaving would

allow improvement of techniques used to teach weaving to children.

The development of the Basic Weaving Evaluation Form could

help advance the standardization process of establishing consistent

goodness; in other words, a woven sample which is rated as excellent

in Minnesota would also be rated as excellent in Oregon. The develop-

ment of the Basic Weaving Evaluation Form could help guilds to

evaluate their members, and individuals to evaluate their own products.

Weaving could be considered as a supplementary tool to give

visual perception practice in a remedial program.

For Improvement of the Study

Several recommendations can be made for improvements of the

study. These recommendations were divided into two categories:

those related to the weaving lesson and those related to the perceptual

test.



87

Weaving

The children could be divided into smaller groups for the weaving

lesson. An alternative instructional method could be used for the

weaving lesson such as paper weaving; however, the aspect of depth

may be lost. The children had problems with the wood being too hard;

a softer wood or using cardboard for the frame might facilitate weav-

ing.

The weaving lessons could be given to all the children on the

same day at the same time.

A longer video-tape or a demonstration of the weaving lesson

in person might facilitate weaving. The latter may introduce variables

not present with a video-tape lesson, but it would allow sufficient time

for the children to finish each section without having to stop the video-

tape, and would allow repetition of visual instructions.

Perceptual Test

The performance on the perceptual test might change if a trained

tester administered the visual perception test. The perceptual test

could be administered to all the children on the same day at the same

time.



88

For Further Study

Recommendations for further research were divided into four

categories: research related to learning or teaching basic weaving

techniques; research related to improving a Basic Weaving Evaluation

Form; research related to investigating the relationship between learn-

ing basic weaving and other factors besides visual perception; and

research related to investigating the relationships between visual

perception abilities and other factors.

Learning Basic Weaving

The present study assumed that there are different weaving con-

cepts. A factor analysis of the weaving process might identify these

specific concepts, If an analysis proves profitable, then research

could determine whether there is a developmental and/or sequential

pattern to these concepts. This may prove valuable in setting up

weaving courses.

Figurative knowledge (perception, imitation, image) involves

organizing sensory data. This means learning by handling, testing,

taking apart, in other words exploring the object. Since learning

basic weaving techniques was found to be related to some visual

perception abilities, a child might learn weaving more easily by

utilizing more action modes than the visual activities investigated in
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the present study. Such activities as raveling fabric, weaving thread

in and out of cloth, or examining different kinds of fabric might help

the child to organize his concepts of weaving.

The weaving lesson may be varied in many ways: use nails

instead of thumb tacks, use a continuous warp instead of short warps,

use a narrower frame, use notched wood, use a different type of frame

or use other filler material besides yarn.

A lesson could be developed which, after repeated testing,

proves to be easy for children to comprehend. Then correlations could

be tested with the perceptual ability scores in order to reinforce or

strengthen the present study.

Basic Weaving Evaluation Form

A limited means of checking for reliability of the evaluation form

was done for the present study. Further investigation needs to be done

in order to have more complete confidence in the instrument.

The evaluation form could be used by many different people to

evaluate the same pieces of weaving to determine if there is consis-

tency in the evaluation results. The form could be used by many

different people to evaluate different pieces of weaving to determine

its applicability to other types of weaving.

It was felt that by giving each criterion the same value, certain

aspects of weaving may have been overemphasized. Awarding points
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differently, for example, giving "proper interlacing" more value and

"addition of second filler yarn" less value, might result in a more

realistic evaluation of the child's weaving performance. An item

analysis of the component parts of the measure might provide a more

sound basis for assignment of weights.

Factors Relating to Weaving

There is an observable difference in the abilities to weave

among the students tested. This is evident from examining the photo-

graphs included in Appendix G. What makes the difference? Hope-

fully, further research will reveal a more definitive answer.

It is recommended that further research investigate the rela-

tionships between learning basic weaving techniques and the following:

the children's I. Q. scores, creativity, motor dexterity, motivation in

general, motivation in relation to working on a specific project, and

the background and experience of the children.

If a reliable Weaving Evaluation Form could be established for

judging the weaving, then possibly one could test relations between

different kinds of approaches to weaving: learning to weave on a floor

loom, learning to weave on a frame loom, learning to weave by copying

a set pattern such as in the present study, learning to weave using a

free form method, learning paper weaving, or learning to weave by

first unraveling fabric, then weaving.
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Factors Relating to Visual Perception

It is recommended that each visual perception ability be tested

for correlations with each of the seven basic weaving criteria. Since

a correlation was found between certain visual perception abilities

and weaving, there might also be a correlation between visual

perception abilities and other skills such as sewing or handicrafts.

If relationships exist between visual perception abilities and skills

like sewing or handicrafts, then perceptual testing might help to

determine the level at which certain approaches are appropriate.
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VII, SUMMARY

Statement of the Problem

The dearth of research literature dealing with the methods used

to teach weaving and the methods used to evaluate weaving techniques

on woven goods indicates the need for organization and standardization.

Teachers in the field of weaving have been confronted with the problems

posed by the lack of standardization and expressed the need for

organization (Alexander, 1963; Fannin and Fannin, 1973). For this to

take place, it is necessary to identify the factors related to the process

of learning to weave.

An examination of the weaving process reveals the possibility

that many factors might be related to Learning basic weaving techniques:

intelligence, creativity, fine motor skills, sensory perception modali-

ties. This study chose to investigate the relationship between learning

basic weaving techniques and certain visual perception abilities.

There are many different visual perceptual abilities (Maslow

et al., 1964; Piaget, 1969c; Thurstone, 1944). Five particular visual

perception abilities which have been found to be related to academic

and social adjustment (Maslow et aL , 1964) were chosen for investiga-

tion in this study: Eye-Motor Coordination is the ability to coordinate

vision and body movement; Figure-Ground perception is the ability to

perceive the relevant stimuli on a complex background; Constancy of
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Shape is the ability to recognize familiar objects which have apparent

changes in size, shape, color, etc.; Position in Space is the ability to

orient oneself in relation to other objects; and Spatial Relationships is

the ability to perceive the relationships of two or more objects to each

other and to oneself. Parallels were drawn between the concepts

present in weaving and those concepts associated with each of the five

visual perceptual abilities. It was hypothesized that there was a

relationship between learning basic weaving techniques and the five

visual perception abilities.

Procedure

In order to test the hypotheses, a simple weaving lesson was

prepared on a video-tape for primary school children. The lesson

included placing 10 warp yarns on a square wooden frame, and then

weaving two, yard-long filler yarns into the warp. There was no

standardized evaluation form available with which the woven samples

could be judged; therefore, a seven criterion evaluation form was

developed.

In order to test the visual perception abilities, the Marianne

Frostig Developmental Test of Visual Perception (Frostig et al.,

1961b) was administered to the children. A Scale Score for each

perceptual ability and a total Perceptual Quotient score were calculated.

The Pearson Product-moment correlation coefficient was used
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to study the relationship between the Basic Weaving Scores, the

Perceptual Quotient and each of the Scale Scores.

Findings and Conclusions

Learning basic weaving techniques was found to be significantly

related to two visual perception abilities: Figure-Ground perception

(r = 0. 294, p < . 05, df = 48) and Spatial Relationships (r = 0. 314,

p < .05, df = 48), and was not significantly related to three perceptual

abilities: Eye-Motor Coordination (r = 0. 165, p > .05, df = 48),

Constancy of Shape (r = -0.071, p > .05, df = 48), and Position in

Space (r = 0. 111, p > . 05, df = 48). Learning basic weaving techniques

was not found to be related to the Perceptual Quotient (r = 0.271,

p > .05, df = 48).

The significant correlations were low but do indicate that there

is a relationship between certain visual perceptual abilities and learn-

ing basic weaving techniques. The findings provided some insight into

some factors which may be related to learning to weave. With future

refinements of the weaving evaluation instrument used, closer correla-

tions might be found, The Basic Weaving Evaluation Form has the

potential of providing a means of standardizing the methods used to

evaluate weaving techniques and woven projects.
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APPENDIX A

THE PROJECTED RELATIONSHIP BETWEEN CHARACTERISTICS
OF VISUAL PERCEPTION ABILITIES AND THE

ACCOMPLISHMENT OF CRITERIA USED TO TEST
THE LEARNING OF BASIC WEAVING TECHNIQUES



The Projected Relationship Between Characteristics of Visual Pe-ception Abilities and the Performance of Criteria used to Test the Learning of
Basic Weaving Techniques.

If a child has the perceptual ability
of Eye-Motor Coordination, he is able to:

If a child has the perceptual ability of
Eye-Motor Coordination, it is projected
that he is able to:

Performance on the following criteria* might
show a relation between learning to weave
and Eve -Motor Coordination:

accomplish an activity smoothly establish a smooth rhythm when
throwing filler shots

proper interlacing

cut, place, paste, draw, and
so forth, easily

place the warp yarns parallel to the sides
of the loom and parallel to each other

even spacing of the warp yarns

vertical placement of the warp yarns

place the filler rows parallel to the
lower edge of the loom and parallel
to each other

even spacing of the filler yarns

horizontal placement of the filler yarns

coordinate vision and skills
requiring his fingers, arms, legs or
other body movements

watch the video tape presentation of
weaving and to copy the actions

evenness of the selvage

even spacing of the warp yarns

even spacing of the filler yarns

horizontal placement of the filler yarns

proper interlacing

smooth additions of new filler yarns

vertical placement of the warp yarns

coordinate two handed motions coordinate hand movements when
warping the loom

even spacing of the warp yarns

vertical placement of the warp yarns

coordinate hand movements when
interlacing

proper interlacing

smooth addition of new filler yarn

For more detailed description of each criterion refer to the text, p. 52 .
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If a child has the perceptual ability of
Figure-Ground, he is able to:

If a child has the perceptual ability of
Figure-Ground, it is projected that he
is able to:

Performance on the following criteria might
show a relation between learning to weave
and Figure- Ground:

locate the figure or center
of attention

locate the correct warp to go
over and under

proper interlacing

accurately perceive the figure in
relation to its ground

make the correct interlace in
relation to the complete
weave pattern

proper interlacing

shift attention appropriately shift attention appropriately from
the interlacing process of the last
row to the next interlacing process

proper interlacing

scan accurately see a mistake and to correct it evenness of the selvage

even spacing of the warp yarns

even spacing of the filler yarns

horizontal placement of the filler yarns

proper interlacing

smooth addition of new filler

vertical placement of the warp



Appendix A. (Continued)

If a child has the perceptual ability of
Constancy of Shape, he is able to:

If a child has the perceptual ability of
Constancy of Shape, it is projected
that he is able to:

Performance on the following criteria might
show a relation between learning to weave
and Constancy .of Shape: e:

perceive an object as having
unvarying properties such as shape,
position, size, etc.

choose the correct length of
yarn as warp and filler

chooses the shorter yarns as the warp and the
longer yarns as the filler yarns

find the same size or color
within objects

differentiate between all the yarns
and use the same length and color
for the same purpose

uses the black, short yarns as the warp and
the white, lo ng yarns as the filler yarns



Appendix A. (Continued)

If a child has the perceptual ability of
Position in Space, he is able to:

If a child has the perceptual ability of
Position in Space, it is projected that he
is able to:

Performance on the following criteria might
show a relation between learning to weave
and Position in Space:

perceive the distance and direction
of an object to himself

warp the loom vertical placement of the warp yarns

recognize reversals reverse the interlacing procedure from
one row to the next row

evenness of the selvage

proper interlacing

duplicate body motions
which he observes

watch the video tape presentation of
weaving and to copy the actions

evenness of the selvage

even spacing of the warp yarns

even spacing of the filler yarns

horizontal placement of the filler yarns

proper interlacing

smooth addition of new filler yarns

vertical placement of the warp yarns

understand prepositions when
relating another object to himself

warp the loom vertical placement of the warp yarns

make the filler shots continously from
one side of the loom and then from
the opposite side of the loom

proper interlacing
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If a child has the perceptual ability of
Spatial Relationships, he is able to:

If a child has the perceptual ability of
Spatial Relationships, it is projected
that he is able to:

Performance of the following criteria might
show a relation between learning to weave
and Spatial Relationships:

perceive an object in relation
to himself and a third object

place the warp yarns parallel to the
sides of the loom and parallel
to each other

even spacing of the warp yarns

vertical placement of the warp yarns

place the filler rows parallel to the
lower edge of the loom and parallel
to each other

even spacing of the filler yarns

horizontal placement of the filler yarns

perceive a temporal sequence
(integrates a step-by-step sequence
into a total picture)

weave a plain weave proper interlacing

understand prepositions and
directions in relation of one
object to another

weave a plain weave proper interlacing
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OUTLINE OF WEAVING LESSON
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APPENDIX B

OUTLINE OF WEAVING LESSON

I. Teaching objectives.

A. To demonstrate how to warp a frame loom.
B. To demonstrate basic interlacing techniques.

II. Equipment needed for each child.

A. 21 thumb tacks.
B. 10 black warp yarns 12" long with ends scotch taped.
C. 2 white filler yarns 36" long with ends scotch taped.
D. One wooden frame 12" x 12".

III. Lesson.

A. Introduction
1. Name
2. Explanation of lesson.
3. Explanation of name and purpose of equipment.

a. Loom,
b. Warp.
c. Filler.

B. Warping the loom.
1. Demonstrate first two warp yarns being placed

on the loom.
2. Continue silently as children warp their looms.

C. Interlacing.
1, Demonstrate the first two shots.
2. Continue silently as children weave on their looms.
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VIDEO -TAPE SCRIPT
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APPENDIX C

VIDEO-TAPE SCRIPT

Hi! My name is Anne. I'd like to show you how to weave.

In front of you, you have several pieces of equipment. Why

don't you hold these up and look at them as I tell you about each one

and tell you how to use them. First, you have a square wooden frame,

this we call a loom. We use this to hold yarns in place as we weave.

You have a set of short black yarns, this we call warp. We will

place these on the loom as we weave. You have two long white yarns.

These are called fillers. We will lace these in and out of the warp

and end up with cloth.,

Watch me as I place the first warp on the loom. After that you

can start placing your warp on your loom. Take a tack and tack it to

the top of your loom. Push in hard. Bring the warp straight down

and tack it to the bottom of the loom. Now you try it with your

first warp. Tack it into the top of your loom, bring it straight down

and tack it to the bottom of your loom. Now do the second warp.

Tack this to the top of your loom about one-half inch away from the

first warp, bring it straight down and tack this about one-half inch

from your first warp. Keep doing this all the way across the loom

until you have all ten warps on your loom. (Two minutes of silence
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elapse as the children work and the warp on the video-tape loom are

added. )

Now you have tacked all your warp on your loom. Are they

running straight down and are they the same distance from each

other? If so we're ready to start weaving. Take one of your filler

yarns and tack this to the bottom of your loom on the left hand side of

the rest of your warp yarns. This will hold it in place as we weave.

Now to weave! We want to go over the first warp and under

the second. Over and under, over and under. Watch as I weave

across the first filler and then you can do the same on your loom.

Over and under, over, under, over, under, over, under, over, under

then pull this all the way across and then beat this down with your

hand so that it is right next to your loom, Now you try it with your

first filler. Go over the first warp and under the second, over the

first, under the next one. Over, under, over, under, over and

under. I'll go back across and then you can try it, if we went under

the last warp we want to go on top of it this time. If we went over it

the last time, we want to go underneath it this time so that we have

interlacing to hold the yarns in place. Over, under, over, under,

over, under, over and under. Don't pull your yarns so tight that it

moves your end warp but don't leave too big of a loop on the end;

draw it up just enough to come around the end and then beat this down.

Now I'll go back and forth on my loom and you can start on
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yours. If you have problems you can just look up and watch me,

(Two minutes of silence. )

When you are just about out of filler yarn, bring it so that it

is to the back of your warp yarns and then pick up your second filler

yarn and continue just as you did before. If you were going under

this warp, you have to go over the next one, so bring it from the back

and come over it and then continue on. Leave a little tail hanging

to the back then continue the next row. If you goof you can just pull

it out and correct your mistake. (Four minutes of silence. The

action on the video-tape continues but this gives the children time to

weave without having to concentrate on verbal instructions. )

When you don't have enough to go back again then just leave

this hanging, Now you've made some cloth. Your instructor will

help you weave some other types of projects.
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PICTURES OF WEAVING LESSON
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APPENDIX D

PICTURES OF WEAVING LESSON

The following photographs were taken directly from the tele-

vision set, thus the distortions. The actual video-tape presentation

is much sharper without streaks.

Plate 1. Words Superimposed on Screen.

The words warp, filler, loom and weaving were superimposed

on the screen as a part of the initial discussion.
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Plate 2. Warping the Loom.

Plate 3. Interlacing Process.
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Plate 4. Pulling Filler Yarn.

The filler yarn is pulled across the width of the web.

Plate 5. Beating Process.
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BASIC WEAVING EVALUATION CRITERIA
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APPENDIX E

BASIC WEAVING EVALUATION CRITERIA

The following criteria are to be used to evaluate a woven

sample to determine the weaver's competencies of basic weaving

techniques:

1. Evenness of the selvage: The warp yarns on each end form a

straight line parallel to the vertical edges of the loom. The

warp yarns on each side do not pull towards the center of the

web, neither is there excess filler yarn forming loops on the

selvage edge.

2. Even spacing of the warp yarns: There is the same amount of

space between each warp yarn.

3. Even spacing of the filler yarns: There is the same amount

of space between each filler yarn.

4. Horizontal placement of the filler yarns: The first filler yarn:

has been beaten down until it is parallel to the bottom of the

loom. Each additional shot is parallel to the first filler yarn.

5. Proper interlacing: The filler and warp yarns follow the

pattern of going over-one, under-one, vertically and horizon-

tally.

6. Smooth additions of new filler yarns: No noticeable holes or
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excess bulk indicate where the new filler yarn was added.

7. Vertical placement of the warp yarns: The warp yarns are

parallel to the vertical sides of the loom. Each warp yarn is

parallel to the warp yarns on either side of it. Ignore outside

warp if crooked because of number one.
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BASIC WEAVING EVALUATION FORM
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BASIC WEAVING EVALUATION FORM

student number

total score

Rate each item according to how well it meets the criteria.

Check the appropriate mark below score obtained.

1-poor, 2-fair, 3-average, 4-good, 5-excellent

121

,14,01M

CRITERIA 1 2 3 4 5

1. Evenness of the selvage

2. Even spacing of the warp yarns

3. Even spacing of filler yarns

4. Horizontal placement of the
filler yarns

5. Proper interlacing

6. Smooth additions of new
filler yarns

7. Vertical placement of the
warp yarns

nom.elm =mm... PIR

OffIgOM

mwom .mm,wm{
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PICTURES OF WOVEN SAMPLES
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APPENDIX G

PICTURES OF WOVEN SAMPLES

Plate 6 High Performance

Figure 7. Medium-High Performance
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Plate 8, Medium-Low Performance

Plate 9, Low Performance
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DEVELOPMENT OF SUSCEPTIBILITY TO ILLUSIONS
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APPENDIX H

DEVELOPMENT OF SUSCEPTIBILITY TO ILLUSIONS

Illusion Reference
Age Groups
Included

Age Trend
Observed

Wapner and Werner
(1957)a

Wapner, Werner, and
Comalli (1960)

-
6-19

6-80

Decrease 6-12, increase
15-19

Least illusion 20-39

Horizontal-vertical Doyle (1967)
Fraisse and Vautrey

(1956)a
Piaget, Mat?. lon, and

Bang (1961)
Rivers (1905)a

Segall, Campbell, and
Herskovitz (1966)

Walters (1942)a
Winch (1907)a
Warsten (1947)a

7-11
6, 9, and adults

5-7 and adults

Children and
adults

5-11 and adults

6-19
8-15 and adults
5-13 and adults

Decrease
Varies with type of figure

Decrease

Less for adults

No clear age trends

Decrease
Slight decrease
Increase 5-10, then decrease

Oppel-Kundt Gaudreau, Lavoie,
and Delorme
(1963)

Piaget and Osterreith
(1953)a

Piaget and Bang
(1961)

7-13 normals,
10-13 retard-
ates

Children and
adults

5-7 and adults

Normals decrease

Decrease

Increase

i /

Perspective \ Wohlwill (1962) 7, 9, 14, and 20 Less effect of background
on adults

Ponzo

'44 I

Leibowitz and Helsel
(1958)a

Leibowitz and
Judisch (1967)

4-20

3-1/2 - 18-1/2
and older children

Increase 4-7

Increase to adulthood,
decrease in old age

Poggendorf

If

4-

Vurpillot (1957)a

Leibowitz and
Gwozdecki (1967)

5, 7, 9, 12,
and adults

5-80 normal and
16-20 retardates

Decrease

Decrease 5-10

Sander
Parallelogram

Heiss (1930)a
Segall, Campbell, and

Herskovitz (1966)

Children of all ages
5-11 and adults

Decrease
Less in adults
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Appendix H. (Continued)

Illusion Reference
Age Groups
Included

Age Trend
Observed

Delboeuf

0 0
Giering (1905)a
Piaget, Lambercier,

et al. (1942)
Piaget, Matalon, and

Bang (1961)a
Riissel (1934)a
Santostefano (1963)

6 and 14
5-12 and adults

5-7 and adults

4 - 6-1/2
6, 9, and 12

Decrease
Decrease

Decrease

Small, irregular changes
No significant age trends

Parallel lines

---.

Giering (1905)a
Piaget and von

Albertini (1950)a

6 and 14
5-9 and adults

No age change
Decrease

Titchener circles

0
0,0 0 0 `-'

,
-,,s,'0 0 0

Riissel (1934)a

Wapner and Werner
(1957)a

Wapner, Werner, and
Comalli (1960)

4 - 6-1/2 and
adults

6-adults

6-80

Small decrease 4 - 6-1/2

Irregular increase

Increase 6-44, then decrease

Size-weightb

rill- i

Ciampi (see Rey,
1930a)

Ohwaki (1953)a
Oostlander (1967)
Pick and Pick (1967)

Rey (1930)a

Robinson (1964)

3-15, adults,
aments, and
dements

3-5 and aments
3-18
4-adults

5-adults and
aments

2-10

Increase in frequency

Increase in frequency
No clear age trends
Increase in magnitude in

haptic presentations; no
change in visual and
visual-haptic

Increase 5-9, then decrease

Decrease in magnitude

Mtiller-Lyer

)
Binet (1895)a
Gaudreau, Lavoie,

and Delorme (1963)
Murray (1967)

Noelting (1960)a
Piaget and von

Albertini (1950)a
Piaget, Maire, and

Privat (1954)a
Pintner and Anderson

(1916)a
Pollack (1964)
Pollack (1966)

Segall, Campbell, and
Herskovitz (1966)

Sunn (1964) (Abstract
only)

Van Biervliet (1896)a
Walters (1942)a

7-12 and 10-14
7-13 normals and

10-13 retardates
Kindergarten-

2nd grade
5-10 and adults
5-9 and adults

4-10 and adults

6-adults and
aments

8-12
8-11

5-11 and adults

6-16

12-16 and adults
6-19

Less in older group
Decrease in normals, no

change in retardates
No change

Decrease
Less for adults

Decrease

Decrease

Decrease
Increase in successive pre-

sentation, decrease in
simultaneous

Children generally more
susceptible

Decrease

Less for adults
Decrease 6-10, increase 15-

<

> <

Source: Pick and Pick, 1970, p. 804.

9



128

APPENDIX I

SUBTEST SCALE SCORES, TOTAL SCALE SCORES,
PERCEPTUAL QUOTIENT AND BASIC

WEAVING SCORES
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Subtest Scale Score, Total Scale Score, Perceptual Quotient and Basic Weaving Score
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Student
no.

Subtest Scale Scores
Total
Scale
Score

P. Q.
Basic

Weaving
ScoreI II III IV V

A 1* 14 12 11 13 12 62 124 24

A 2* 13 11 7 11 11 53 110 24

A 3 13 11 12 12 10 58 121 16

A 4 12 10 8 8 11 49 98 15

A 5* 9 12 13 10 11 55 113 24

A 6* 9 13 12 12 5 51 104 15

A 7* 7 9 12 12 10 50 104 11

A 8 9 11 12 9 8 49 98 16

A 9* 10 8 8 13 11 50 100 9

A10* 14 12 13 13 12 64 124 14

Al2 10 11 12 12 10 55 117 12

A13 9 8 13 13 7 50 100 19

A14* 8 12 13 10 9 52 105 22

A15 7 7 10 8 10 42 82 8

A16 10 12 12 10 12 56 118 14

A17* 9 11 11 9 11 51 104 21

A18* 7 7 10 8 7 39 78 19

A19 10 11 12 12 6 51 104 14

A20 11 12 13 10 11 57 118 28

A21 9 10 14 12 7 52 105 7

A22 14 12 12 10 11 59 122 10

A23 14 11 13 9 11 58 125 23

A24* 6 10 10 12 9 47 84 7

A25 12 10 12 13 8 55 111 11

A26 11 8 11 12 11 53 108 25

B 1* 10 12 11 10 12 55 113 23

B 2* 7 12 8 9 10 46 92 23

13 3* 12 10 10 11 10 53 106 11

B 4 12 9 9 8 9 47 94 8

B 5* 7 9 11 12 8 47 92 8

B 6 9 8 13 13 7 50 100 7

B 7* 9 10 13 10 11 53 108 16

B 8 9 7 12 12 11 51 104 22

B 9* 8 11 12 9 9 49 98 14

B10* 8 7 12 9 11 47 93 9

B11 8 10 13 8 9 48 95 13

B12 6 8 10 10 9 43 86 31

B13 10 12 13 10 11 56 116 16

B14* 13 11 12 11 10 57 124 24

B15 13 11 12 12 10 58 125 32

B16* 6 9 11 10 9 45 90 14

B17* 11 11 11 11 10 54 114 21

B18 8 11 9 10 11 49 97 29

B19* 9 12 15 10 11 57 118 22

B20* 11 12 13 13 10 59 124 20

B21 10 10 7 10 10 47 94 23

B22 8 7 12 9 11 47 92 13

B23* 10 9 9 13 11 52 105 15

B24 8 8 11 8 10 45 88 25

B25 12 11 11 10 11 55 110 26

Females



130

APPENDIX J

THE POINTS OBTAINED ON EACH WEAVING CRITERION
AND THE TOTAL BASIC WEAVING SCORE



APPENDIX J

The Points Obtained on Each Weaving Criterion and the Total Basic
Weaving Score.
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Student Basic Weaving Criteria Basic Weaving
no. 1 2 3 4 5 6 Score

A 1* 1 3 4 3 5 5 3 24
A 2* 2 2 3 4 5 4 4 24
A 3 1 2 3 1 2 5 2 16
A 4 1 1 1 1 4 3 4 15

A 5* 4 2 5 4 5 1 3 24
A 6* 1 1 4 3 3 1 2 15

A 7* 1 1 1 1 2 4 1 11
A 8 1 2 1 1 4 5 2 16
A 9* 1 1 1 1 2 1 2 9

A10* 1 3 3 2 2 1 2 14
Al2 3 1 1 1 4 1 1 12
A13 2 2 3 2 2 5 3 19
A14* 1 3 4 4 4 1 5 22
A15 1 1 1 1 1 1 2 8
Al6 1 3 1 1 4 1 3 14
A17* 3 2 4 4 3 1 4 21
A18* 2 4 2 2 5 1 4 19
A19 1 4 1 1 3 1 3 14
A20 4 3 5 4 5 5 2 28
A21 1 1 1 1 1 1 1 7
A22 3 2 1 1 1 1 1 10
A23 1 3 4 3 5 5 2 23
A24* 1 1 1 1 1 1 1 7

A25 1 1 2 3 2 1 1 11

A26 1 4 3 2 5 5 5 25
B 1* 4 4 4 4 2 1 4 23
B 2* 4 1 3 2 5 5 3 23
B 3* 1 2 1 1 1 1 4 11

B 4 1 1 1 1 1 1 2 8

B 5* 1 1 1 2 1 1 1 8
B 6 1 1 1 1 1 1 1 7

B 7* 1 3 1 1 4 1 5 16
B 8 1 4 4 3 2 5 3 22
B 9* 1 2 2 1 5 1 2 14
B10* 1 2 1 1 1 1 2 9

B11 2 2 2 2 1 1 3 13
B12 1 5 5 5 5 5 5 31
B13 3 2 3 3 2 1 2 16
Ble 2 5 4 3 4 1 5 24
B15 4 4 5 4 5 5 5 32
B16* 1 2 2 1 3 1 4 14
B17* 1 4 3 3 4 1 5 21
B18 3 3 5 5 5 5 3 29
B19* 2 3 5 4 4 1 3 22
B20* 1 4 3 4 4 1 3 20
B21 2 1 4 4 5 5 2 23
B22 2 2 3 3 2 1 2 13

B23* 1 2 3 3 3 1 2 15
B24 3 5 3 3 5 1 5 25
B25 1 4 4 4 5 5 3 26

*Females
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APPENDIX K

CHRONOLOGICAL AGES AND PERCEPTUAL AGE
EQUIVALENTS FOR EACH SUBTEST
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Chronological Ages and Perceptual Age Equivalents for Each Subtest,

Student Chronological Subtest Perceptual Age Equivalents
no. Age** I II III IV V

A 1* 6-11 9-6 8-3 7-6 8-9 8-3
A 2* 7- 9 10-0 8-3 5-6 8-9 8-3
A 3 7- 6 10-0 8-3 9-0 8-9 7-6
A 4 7- 0 8-6 7-0 5-6 5-6 7-6
A 5* 7- 2 6-3 8-3 9-0 7-0 7-6
A 6* 7- 8 6-9 8-3 9-0 8-9 4-0
A 7* 7- 7 6-3 7-0 9-0 8-9 7-6
A 8 7- 7 7-0 8-3 9-0 7-0 6-0
A 9* 6- 8 6-9 5-3 5-6 8-9 7-6
A10* 7- 1 9-6 8-3 9-0 8-9 8-3
Al2 7- 6 7-9 8-3 9-0 8-9 7-6
A13 7- 1 6-3 5-3 9-0 8-9 4-9
A14* 7- 1 5-9 8-3 9-0 7-0 6-6
A15 8- 5 5-9 5-6 9-0 7-0 8-3
A16 7- 5 7-3 8-3 8-3 7-0 8-3
A17* 7- 9 7-3 8-3 9-0 7-0 8-3
A18* 8- 4 6-0 6-0 9-0 7-0 5-6
A19 7- 7 7-3 8-3 9-0 8-9 4-9
A20 7- 1 7-9 8-3 9-0 7-0 7-6
A21 6-11 6-3 6-6 9-0 7-0 5-0
A22 7- 2 10-0 8-3 9-0 7-0 7-6
A23 7-11 1.0-0 8-3 9-0 7-0 8-3
A24* 7- 3 4-6 4-6 7-6 8-9 6-6
A25 6- 7 7-9 6-6 8-3 8-9 5-0
A26 7- 5 7-9 5-9 8-3 8-9 8-3
B 1* 7- 2 7-3 8-3 7-6 7-0 8-3
B 2* 6-10 4-9 8-3 5-6 6-3 6-6
B 3* 8- 0 9-6 8-3 9-0 7-0 8-3
B 4 7- 1 8-6 6-0 6-3 5-6 6-6
B 5* 7- 6 5-3 6-6 8-3 8-9 6-0
B 6 6-10 6-0 5-6 9-0 8-9 5-0
B 7* 6- 9 6-3 7-0 9-0 7-0 7-6
B 8 7- 7 6-9 5-6 9-0 8-9 8-3
B 9* 7- 8 5-9 8-3 9-0 7-0 6-6
B10* 7- 4 6-0 5-3 9-0 6-3 8-3
B11 7- 0 5-9 7-0 9-0 5-6 6-6
B12 8- 4 4-9 7-0 9-0 8-9 7-6
B13 7- 1 7-0 8-3 9-0 7-0 7-6
B14* 7- 7 9-6 8-3 9-0 7-0 7-6
B15 7- 5 9-6 8-3 9-0 8-9 7-6
B16* 7- 0 4-6 6-0 7-6 6-0 6-0
B17* 7- 9 8-6 8-3 9-0 8-9 7-6
B18 7- 4 6-0 8-3 6-9 7-0 8-3
B19* 6-10 6-3 8-3 9-0 7-0 7-6
B20* 6- 9 7-9 8-3 9-0 8-9 6-6
B21 6- 9 7-0 6-6 5-0 7-0 6-6
B22 7- 6 6-0 5-6 9-0 7-0 8-3
B23* 7- 1 7-0 6-0 6-3 8-9 7-6
B24 8- 4 7-0 6-6 8-3 7-0 8-3
B25 7- 4 8-6 8-3 7-6 7-0 8-3

**FemalesThe first number indicates years and the second, months.
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APPENDIX L

ITEM ANALYSIS
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APPENDIX L-1

Item Analysis of Subtest I Eye-Motor Coordination.

Test
Item

Number of students
receiving indicated
points on each item

0 pts. 1 pt. 2 pts.

1 4 2 44
2 5 0 45
3 7 4 39
4 16 25 9

5 27 23 .

6 15 14 21
7 14 14 22

8 22 16 12

9 42 8

10 3 5 42

11 20 17 13

12 21 19 10

13 24 17 9

14 26 21 3

15 38 11 1

16 40 10 0

Explanation of item task

1-5:drawing straight lines through
boundaries of increasingly narrower
widths.

6-7: drawing continuous line between
curved boundaries.

drawing a continuous line between
angled boundaries

covering up a single line

drawing horizontal line between
close dots (1-1/4")

drawing horizontal line between
distant dots (5-1/4")

drawing vertical line between close
dots (2-3/4")

drawing vertical line between
distant dots (6")

I4-16:drawing diagonal lines between
close dots (2-3/4")

* Score not possible



APPENDIX L-2

Item Analysis of Subtest II Figure-Ground Perception.

Number of students receiving indicated points
on each test item

Test
Item Explanation of item task0 pts. 1 pt. 2 pts. 3 pts. 4 pts. 5 pts.

1 1 49 (1-4: overlapping different figures) outline triangle
2 0 50 outline rectangle
3 1 49 outline cross
4 3 47 outline moon

5 0 6 44 w (overlapping stars and circles)
outline each star

6 4 3 11 10 22 =Y (four overlapping stars)
outline each star

7 1 0 0 3 13 33 (7-8: embedded figures) outline each of five kites
8 2 0 0 2 15 31 outline each of five eggs

* Score not possible


