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ABSTRACT 

The purpose of this study was to compare the perception and 

sensorimotor development of preschool children who used specific 

Montessori sensorial materials. Based on the literature, it was 

assumed that: 1. Because of the development and accentua�ion of 

form and tactile stimulation in the preschool child, extensive use 

of Montessori equipment designed in form for tactile and visual 

exploration and learning would influence development of visual 

perception. 2. With the perceptual-motor training of the Montessori 

sensorial materials, the subjects would make gains in fine motor 

coordination. 

It was hypothesized that the gains in scores on the Marianne 

Frostig Developmental Test of Visual Perception and the Animal House 

and Block Design subtests on the Wechsler Preschool and Primary Scale 

of Intelligence would be positively related to length of time spent 

with Montessori sensorial materials offered to children at a special 

time over a period of ten weeks in a day care program. 

The subjects for this study were 15 preschool children, 8 girls 

and 7 boys ranging in age from 50 months to 71 months with a mean age 

of 60 months. The subjects were attending the University of Tennessee 

Day Care Center. The day care children were selected because of their 

exposure to the Montessori materials and because they were considered 

to be homogeneous in middle socio-economic backgrounds. The subjects 

had opportunity to select the Montessori materials for a 45 minute 

period five days a week for a 10 week period. The children had a 
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choice of working with the materials or participating in a free play 

period in a regular playroom. Records were kept of the time spent 

with the materials. The materials were organized, demonstrated, and 

used according to the Montessori method of educationa The writer 

and a student teacher demonstrated the materials to the children and 

worked with the children during the experimental periodo 

iv 

The instruments used for evaluating progress in form perception 

and fine motor coordination were the Marianne Frostig Developmental 

Test of Visual Perception and the Animal House and Block Design subtests 

of the Wechsler Preschool and Primary Scale of Intelligence. 

The Spearman rank correlation coefficient was used to correlate 

differences in pretest and posttest scores with time spent working with 

the Montessori materials. Frostig scores and WPPSI Animal House and 

Block Design scores were all separately correlated with time spent with 

Montessori materials. Raw score correlations ranged from -.06 to .39. 

Scale score correlations ranged from -.13 to .16. The scores did not 

correlate significantly with time. The hypothesis was rejected. 

It was concluded that more appropriate tests for measuring 

visual perception and fine motor coordination and a longer period of 

time for the experimental period could have improved the studyo Also, 

because of apparent overall gains on test scores, unrelated to time 

spent with the materials, many other possible environmental stimuli 

could have affected visual perception and fine motor coordination 

improvement a 
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CHAPTER I 

INTRODUCTION AND RELATED RESEARCH 

There is a need for continued study of education, especially 

early education, because an important part of the future can depend 

on education, Young children possess profound, unconscious energy 

for knowledge. They are sensitive and absorbent to their environment. 

Therefore, education that aides the natural development of the young 

child, without forcing knowledge, and which produces a natural desire 

to learn can be of great benefit. 

The young child of three to six must have the right conditions 

and the right help to produce a natural desire for learning. Maria 

Montessori prepared this natural environment, and in it she placed 

materials which interested and stimulated the senses of the child 

three to six. These materials as well as other things in the 

environment gave the child sense impressions. Montessori devised a 

method for educating the senses, The mind needed to be educated as to 

how to discriminate and appreciate. This type of education was only 

possible by activity, and thus the Montessori sensorial materials. 

The child could see with his hands. By first using materials that gave 

strongly contrasting sensations and then grading various series, the 

child learned to contrast, differentiate, and distinguish different 

sense impressions, and then to categorize them. The child thus began 

to become conscious of his environment (St. Nicholas, 1970). 

Although perception and sensorimotor coordination have been 

,studied extensively, the application of these concepts to a specific, 
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structured setting has been adapted and applied uniquely in the 

Montessori method of education. Unfortunately, little effort has been 

made to analyze and test Montessori type experiences in the preschool 

setting (Edmondson, 1966; Gardner, 1967; Pitcher, 1968). This study 

tried to evaluate the efficacy of the sensorial materials employed in 

this method. 

A plethora of literature on compensatory methods for educating 

the young can be found ranging from traditional to highly structured 
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and accelerated programs (Pitcher, 1968). Some theories of past 

educators and philosophers could be incorporated into Maria Montessori's 

theories and method of early childhood education (Travers, 1968). The 

adaptation of freedom within a prepared environment (Montessori, 1917) 

and the implementation of specific learning materials (Montessori, 1914) 

have been distinctly characteristic of the Montessori method. 

Sensorial materials, especially those pertaining to the tactile 

and visual senses, were developed and adapted by Montessori into 

specifically formed equipment (Montessori, 1914). These materials have 

been Americanized, but used in a wide variety of environments and 

methods. Researchers found that Montessori children in comparison to 

traditional nursery school children were less creative, more task 

oriented, more inclined to describe objects in terms of physical 

characteristics, and geometrically oriented in drawing (Dreyer & Rigler, 

1969). McCormick and Schnobrich (1969) found that ego and superego 

increased while impulsivity decreased with age in Montessori preschools. 

McCormick and Schnobrich (1971) found that perceptual-motor training 

in Montessori preschools could increase attention skills and control 

impulsivity. 



Criticism has abounded concerning the lack of creativity, 

imagination, and freedom of behavior and materials (Beyer, 1966; 

Edmondson, 1966; Gardner, 1967; Pitcher, 1968; Plank, 1962; Schill, 

1966). Yet, there are those that believe that this method can be 

beneficial to child development and adaptable to the eclectic society 

(Banta, 1972; Gardner� 1967 ; Morra, 1967; Pitcher, 1968; Plank, 1962). 

Repetitive learning has proven to be of paramount importance 

in the early years, due to children's extreme sensitivity to their 

environment and their great desire to learn (Banta, 197 2). Montessori 

(1912) stated that learning was work, yet it was play to the child. 

Cognitive and Social Learning 

Through exercises in problem solving it is believed that the 

child learns to discover on his own and then generalize from his 

discovery. Materials that are organized to stimulate a person's 

interest and cognitive structure could help the child develop toward 

memory images (Bruner, 1961). A specific programmed or structured 

environment could influence cognition and socialization through 

assimilation of understandable facts and experiences, and accomodation 

of new materials (Baldwin, 1965)o This environment could, however, 

be affected highly by the teacher (Glasser, Reynolds, and Fullick, 

1966; Morra, 1967) and her method of implementing and organizing the 

learning materials (Banta, 1962; Montessori, 1967 ; Plank, 1962). 

Through social and cognitive learning, should children be 

prepared for future economic and social development (Morra, 1967 ), or 

in Piaget's theory does this develop with the child? Kohlberg (1968) 
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found that Head Start children attending a Montessori middle class pre

school increased 17 IQ points over a period of four months. The 

children were measured by the Stanford Binet, and there was a cor

relation of .65 between IQ increase and attention increase. These 

cognitive gains could influence social development" Structured pre-

school instruction not only allowed for development of cognitive 

associations, but also assimilation and accomodation of cognitive 

socialization, thus producing a well-adjusted interrelationship 

between cognition and human behavior (Baldwin, 1965). Through 

cognitive development, intellectual skills such as attention, non

interruption, concentration, and privacy could be learned and then 

also applied to social skills in aiding social development (Maccoby, 

1968)" Schooling effectiveness allowed for application of combina

torial reasoning and perceptive abstraction of learned visual and 

tactual manipulations (Goodnow and Bethon, 1966). Not all structured 

methods of preschool training were completely effective or significant 

(Glaser et al. , 1966; Sontag, Sella, and Thorndike, 1969). Kohlberg 

(1968) felt the outstanding feature of the Montessori education in 

cognitive development was the training through direct sensory 

experiences. 

Tactual and Visual TraininB 

The stress of sensorial materials, after an adaptation of 

practical life exercises concerned with adapting the child to a 

prepared environment, has been the basis for further exploration of 

mathematics, reading� and grammar in the Montessori environment 

4 
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(Montessori, 1912; St. Nicholas, 1970). The tactual and visual senses 

were stressed excessively through materials formed in specific and 

varied ways, and this was especially significant since color and form 

development was revealed to occur during the child's preschool age 

(Corah, 1966; Kagan and Lemkin, 1961; Suchman and Trabasso� 1966). 

Pick (1965) found tactual modality discrimination of form 

superior to visual, while Blank and Altman (1968) found tactual 

reversal learning easier and more rapid. The ability to transfer 

5 

concepts from vision to touch, without verbalization, allowed research

ers to speculate that children retain some nonverbal sensory images, 

which Pick (1965) called memory models, in cross-modal transfer (Blank, 

Altman, and Bridger, 1968; Blank and Bridger, 1966). Some researchers, 

however, found that verbalization (Gellerman, 1933) and naming of 

objects (Cantor, 1955) could influence form discrimination learning. 

Age has proven to make a significant difference in visual and 

tactual development. Tactual dominance systematically decreased with 

age, while the visual developmental trend increased with age (Birch and 

Lefford, 1967; Fisher, 1965; Pick, 1964). Perception also increased 

with age (Birch and Lefford, 1964; Gaines, 1969; Ghent, 1956; Lobb, 

1965)o 

Russian investigators showed that visual exploration was 

relatively absent in the preschool child and that touch taught vision 

(Pick, 1964), Young children identified objects by touch and preferred 

irregular form and linear shapes (Fisher, 1965). Gaines (1969) found 

that symmetrical and asymmetrical shapes were not differentiated in 
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difficulty for nursery, kindergarten, and first grade children, yet they 

were able to discriminate the shapes above chance, the older children 

being superior. Cruddon (1941) found that asymmetrical figures were 

more difficult to abstract in children with a mean age of 71 months. 

Perseverance, sex, IQ, and learning of past knowledge and corrected 

errors also affected successful abstraction. 

Perceptual-Motor Development 

Perceptual-motor development is definitely associated with 

visual and tactual form cognition. Muscular skills, especially in hand 

and tactile manipulation, are believed to enable one to react with and 

learn from the environment (Montessori, 1912). The use of the hands 

was determined to be the means of the developing brain to achieve 

skilled tactile discrimination (Smith, 1927). Deprivation of visual 

senses in doves caused retardation in learning, possibly also associated 

with difficulty in visual motor coordination (Siegel, 1953a). Siegel 

(1953b) hypothesized that the tactile motor-kinesthetic level dominates 

the early stages of perception. Perceptual-motor development of the 

normal child was shown to allow perceptual analysis and discrimination; 

yet motor handicaps, for example, cerebral palsied children, could deter 

and retard perceptual analysis abilities (Birch and Lefford, 1964). The 

Hopi Indian infants, who were restricted in movement because of cradle 

boards carried by their mothers, walked at the same age as a comparable 

tribe, who did not use cradle boards and allowed children freedom of 

movement (Dennis and Dennis, 1940). Dennis (1960) found, however, only 

8 percent of Iran orphan children, who had been restricted to cribs in 



one institution, could walk between the ages of two and three. Ninety

four percent of the orphans in another institution, who had been 

allowed to move about and play with toys, adults, and other children, 

walked between ages two and three. Perhaps the contrast in findings 

could be attributed to the ability of the Indian children to continue 

to use the visual and auditory senses in the environment while moving 

around with the mother, and also the fact that the Hopi infants were 

allowed to move when the mother had time to watch the child. 

The apprehension of color and form perception through the 

senses allows for continued understanding and cognitive awareness. 

Rapid analytic perception was found to occur between the ages of five 

and eight divided between major advances at ages five through six and 

seven through eight (Birch and Lefford, 1967). Quinton (1967) has 

suggested that perception is the relationship of material objects to 

the senses •. . Perception is not usually direct knowledge, but rather an 
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abstraction of interaction with objects. The transfer of direct contact 

with objects to the attention of experience increases awareness of 

experience. The accuracy of the description of objects depends upon the 

environment of the experience and the circumstances of the perception. 

A preference for color discrimination as opposed to form was 

found to be apparent in the very young child (Corah, 1966; Corah and 

Gospodinoff, 1966; Suchman and Trabasso, 1966). In comparison of 

shapes differing in color and form the very young child tended to 

match color rather than form" By the age of four the preference for 

form began to appear (Suchman and Trabasso, 1966) and a definite 

preference was proven discernable by age six (Kagan and Lemkin, 1961; 



Lee, 1965). Therefore, concept and age were found to be definitely 

significant in color and form preference (Lee, 1965). A preference 

of form over size by age six has been shown (Kagan and Lemkin, 1961), 

and also by age six, color and size were found less important than 

form (Lee, 1965). Size at this age was also learned earlier than 

number (Bresenahan, Ivey, and Shapiro, 1961). 

In part-whole relationships, the four, five, and six year olds 

discriminated toward parts rather than whole forms (Corah and Gospodi

noff, 1966; Elkind, Koegler, and Go, 1964). The part-whole integration 

was found to be understood by a majority of children by age nine 

(Elkind et al., 1964). Thus, progress from centration to complete 

decentration could be affected by age. 

Witte and Meek (1970) trained preschool children to differen

tiate form and color by verbalizing small differences in the stimuli. 
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In testing the children against a nontrained control group, they found 

that this type of concept training was possible at an early age and could 

be beneficial in future concept learning. 

Concept Learning 

Conceptual learning can be a function of training as Schell 

(1971) trained preschool children of four and five in unidimension 

concepts and shifting of concepts. The control group failed to meet 

certain criteria, since these concepts were not usually observed in 

the repertoire of that age group. Olson (1966) found the preschool 

child was receptive and responsive to stimuli in the environment. 

Cognitive development required successive encounters with these stimuli 



and successive increases of representative experiences allowing for 

abstr�ction. In attempting to understand a concept, the child's 

strategies or decisions changed as the repertoire of concepts were 

understood. · The child first hypothesized at random and then his 

strategy became more organized, and he began to find alternatives 

to several hypotheses before testing the correctness. He tested this 

in an experiment with young children in the construction of diagonals. 

As age increased, so did ability to abstract and conceptualize. Olson 

(1970) agreed with Montessori in that he found this conceptualizing 

did not necessarily have to be verbal. 

In concept learning, the act of knowing is perceiving. Percep

tion of form according to Gestalt theory begins at birth. By four 

months the child can identify a class of objects and between six and 

twelve months tactile exploration begins. By nine months the baby 

realizes the permanence of objects and between one and three years 

imagery appears to be very important. Tactile handling of forms seems 

to be greatly significant in the interaction of tactile and visual 

discrimination (Vernon, 1970). 

The young child was found to progress from practical space at 

two and one-half, object for activity and at age three to subjective 

space, objects for self interest. In objective space, at age four, 
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the object instead of the activity dominates (Meyer, 1940). Inter

sensory modalities of visual, haptic, and kinesthetic senses have been 

shown to affect form perception. By age five, the visual-haptic sense 

can discriminate identical and nonidentical forms with few errors. 

Visual, haptic, and kinesthetic transmission is, however, not developed. 
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Therefore, transmission of a pair of sensory modalities at a cert�in age 

tdoes not insure intersensory efficiency of other senses at that age 

(Birch and Lefford, 1963). 

• 

There is empirical evidence that Montessori children are more 

task oriented, more inclined toward objects and shapes� and that 

Montessori training can substantially increase IQ (Dreyer and Rigler, 

1969; Kohlberg, 1968). McCormick and Schnobrich (1969) (1971) found 

that ego and superego increased while impulsivity decreased in 

Montessori preschools, and perceptual motor training could increase 

attention skills and control impulsivity. Tactual and visual perception 

were found to be important modes of education, with tactual discrim

ination learning accentuated at an early age, age also influencing 

perceptual development (Birch and Lefford, 1964, 1967; Blank and Altman, 

1968; Fisher, 1965; Gaines, 1969; Ghent, 1956; Lobb, 1965; Pick, 1964, 

1965). The tactile motor-kinesthetic development dominated the early 

ages (Birch and Lefford, 1964; Dennis and Dennis, 1960; Siegel, 1953b). 

Color perception and then form perception developed in the young child 

(Corah, 1966; Corah and Gospodinoff, 1966; Kagan and Lemkin, 1961; Lee, 

1965; Suchman and Trabasso, 1966). Parts rather than wholes were found 

to dominate (Corah and Gospodinoff, 1966; Elkind, Koegler, and Go, 1964). 

Learning was found to occur through perception even beginning at birth 

(Vernon, 1970). By the age of four and five, transfer of sensory 

modalities was evident (Meyer, 1940; Birch and Lefford, 1963)o 

Manual activity is necessary in intellectual development for 

the young child. Conscious knowledge should be obtained by the senses 
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from the impressions received. With sensorial materials designed for 

learning in the early periods of education, subsequent education can be 

made easier. Children who will in time have to learn to adapt to our 

elaborate culture need help in forming strong foundations for future 

intellectual education. 

Purpose of the Present Study 

The purpose of this study was to compare the perception and 

sensorimotor development of preschool children who used specific 

Montessori sensorial materials. Based on the literature, it was assumed 

that: 1. Because of the development and accentuation of form and 

tactile stimulation in the preschool child, extensive use of Montessori 

equipment designed in form for tactile and visual exploration and 

learning would influence development of visual perception. 2. With 

the perceptual-motor training of the Montessori sensorial materials, 

the subjects would make gains in fine motor coordination. 

It was hypothesized that the gains in scores on the Marianne 

Frostig Developmental Test of Visual Perception (Frostig, 1966) and the 

Animal House and Block Design subtests on the Wechsler Preschool and 

Primary Scale of Intelligence (Wechsler, 1967) would be positively 

related to length of time spent with Montessori sensorial materials 

offered to children at a special time over a period of ten weeks in a 

day care programo 



CHAPTER II 

METHODOLOGY 

Subjects 

The subjects were 15 preschool children, 8 girls and 7 boys 

attending the University of Tennessee Day Care Center. At the 

beginning of the study the subjects ranged in age from 5 0  months to 

71 months with a mean age of 60 months. Since parents of the children 

enrolled were students, the children were considered homogeneous in 

middle socio-economic backgrounds. 

Materials 

The Montessori sensorial materials used were manufactured by 

the A. Daigger Company of Chicago. This educational company makes 

Montessori designed and replicated equipment. Materials were organ

ized, demonstrated, and used according to the Montessori teaching 

methods of education (Montessori, 1914; St. Nicholas, 1970)" The 

writer and a student teacher demonstrated the materials and worked 

with the childreno The materials included the: pink tower, broad 

stair, four blocks of knobbed cylinders, four sets of knobless 

cylinders, long stair, geometric cabinet and form cards, sound 

cylinders, 64 colored tablets, fabric materials, 5 dressing frames, 

baric tablets, thermic bottles, and metal insets. 

Measurement for Testing 

The Marianne Frostig Developmental Test of Visual Perception 

was chosen to measure perception and fine motor coordination. The 
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test is a pencil paper test which measures five areas: eye-motor 

coordination, figure-ground, constancy of shape, position in space, 

and spatial relationships. Only the portion recommended for nursery 

school children was used for the Frostig test. The Animal House and 

Block Design subtests of the Wechsler Preschool and Primary Scale of 

Intelligence were used also to measure perception and motor coordi-

.nation. 

Procedure 

The Frostig and Wechsler pretests and posttests were given by 

the writer to the children individually with an 11 week intervening 

period. Except for one week when the center was closed, the subjects 

were exposed to the materials during this time. Testing for the 

subjects was done in a small isolated room of the day care center. 

The subjects were given opportunity to use the materials for a 45 

minute period five days a week for the ten week period. The subjects 

had a choice of working with the materials or choosing free play in 

another room, Time spent with materials was recorded. Children not 

actively involved with the Montessori materials were encouraged to 

return to the regular playroom. The Montessori materials were set up 

each day in a spare room used for eating and group activities. 
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CHAPTER III 

RESULTS 

The Frostig test and the WPPSI Animal House and Block Design 

subtests were scored by the writer after all pretests and posttests 

had been administered" A graduate assistant independently scored the 

Frostig tests. Two sets of scores we�e compared. The interrater 

reliability was 97.8 percent. This reliability was determined by the 

following formula: 

Agreements 

Agreements + Disagreements 

Frostig raw scores, and scaled scores changed to perceptual 

quotients, and WPPSI raw and scaled scores for Animal House and Block 

Design subtests were correlated with time spent with the Montessori 

materials. The Spearman rank correlation coefficient was used to show 

relationship between changes on the Frostig test and WPPSI subtests, 

pretests and posttests and time spent using the materials< Time the 

subjects spent with the materials ranged from 80 minutes to 1,375 

minutes (22.9 hours). The maximum time possible was 2,250 minutes 

(37.5 hours). 

Separate raw and scale score correlations were computed, because 

of noted discrepancies between the scores due to several raw scores 

being above scaled score and perceptual quotient ceilings on the Frostig 

test. Five pretest raw scores and ten posttest raw scores were above 

this ceiling, The Constancy of Shape subtest was the only subtest 

causing this problem, but this also caused some scaled scores to rank 
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above the interpreted perceptual quotient ceiling. On one subject's 

test, the Constancy of Shape subtest score did not rank above this 

scaled ceiling but the total scaled score was above the perceptual 

quotient ceilingo 

Subjects aged four years to four years eleven months taking 

the Frostig test were assigned specific scaled scores on the Spatial 

Relationships subtest. This subtest was scored differently, automat-

ically giving ten maximum points, because this part of the test was 

considered too difficult for that age level. This affected scale 

scores and thus perceptual quotient correlations, but not correlations 

for raw scores. 

The subtests of the Frostig were not correlated individually. 
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The two individual subtests, Animal House and Block Design, of the WPPSI 

were correlated individually because these tests were only two subtests 

of five performance tests of the WPPSI. 

Table I presents the Spearman rank correlation coefficients for 

raw and scaled scores of the Frostig test and the Animal House and 

Block Design subtests of the WPPSI. The following formula (Siegel, 

1956) was used: 

N 
6I d.

2 

i=l 
1 

·r 1 -
N3-N s 

d1 = absolute difference between test rank and time rank 

N number of subjects 



TABLE I 

CORRELATION COEFFICIENTS OF FROSTIG AND WPPSI ANIMAL HOUSE 
AND BLOCK DESIGN SUBTESTS WITH TIME SPENT 

WITH MONTESSORI MATERIALS 

Index N r 

Frostig (Raw Score) 15 .39 

Frostig (Scale Score) 15 • 04 

WPPSI-Animal House (Raw Score) 15 -.06 

WPSSI-Animal House (Scale Score) 15 -. 13 

WPPSI-Block Design (Raw Score) 15 .14 

WPPSI-Block Design (Scale Score) 15 .16 

None of the above correlations were significant at the .05 
level. Significance at this level required correlations between 
.425 and .426., 

16 



O n  ranking the Frostig raw scores, there were four individuals 

that tied at one or more scores, and on scaled perceptual quotient 

scores there were ten ties. On the WPPSI Animal House subtest, there 

were eight individuals that tied at one or more scores on the raw 

scores and two on the scaled scores. On the WPPSI Block Design there 

were four individuals that tied at one or more raw scores and four on 
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the scaled scores. Tied scores made correlating more difficult because 

.of the poor spread. The formula (Siegel, 1956) used for correcting for 

ties was: 

r s 
= Ix2 + LY

2 
- Ld2 

2)Ix2 
Il 

3 
\2 N - N  '\ 
LY = 12 - LtY 

None of the correlations was significant. Significance at the 

.05 level required correlation of between .425 and .456. Table I 

describes the correlated scores. 

It was hypothesized that the gains in scores on the Marianne 

Frostig Developmental Test of Visual Perception and the Animal House 

and Block Design subtests on the Wechsler Preschool and Primary Scale 

of Intelligence would be positively related to length of time spent with 

Montessori sensorial materials offered to children at a special time in 

a day care program. The hypothesis was rejected. 



CHAPTER IV 

DISCUSSION 

The purpose of this study was to compare the perception and 

sensorimotor development of preschool children who used specific 

Montessori sensorial materials. It was hypothesized that the gains 

in scores on the Marianne Frostig Developmental Test of Visual 

Perception and the Animal House and Block Design subtests of the 

Wechsler Preschool and Primary Scale of Intelligence would be 

positively related to length of time spent with Montessori sensorial 

materials offered to children at a specific time over a period of ten 

weeks in a day care program. This hypothesis was rejected. The 

writer considered several explanations concerning possible reasons 

for lack of relationship between length of time spent with the 

Montessori materials and test scores. 

Although none of the test scores correlated with the time the 

subjects spent with the Montessori materials, all of the subjects 

improved on the raw score posttests except three. Since there was no 

correlation between the time and scores, yet all subjects except a few 

improved, the possibility that a variety of other environmental factors 

could and did influence fine motor coordination and visual perception 

could be explored. 

Research has indicated that tactual and visual perception are 

important modes of education (Birch and Lefford, 1964, 1967; Blank and 

Altman, 1968; Fisher, 1965; Gaines, 1969; Ghent, 1956; Lobb, 1965; Pick, 

1964, 1965). Tactile motor-kinesthetic development also dominates the 
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early ages (Birch and Lefford, 1964; Dennis and Dennis, 1960; Siegel� 

1953b). Color perception and then form perception develop in the 

young child (Corah, 1966; Corah and Gospodinoff, 1966; Kagan and 

Lemkin, 1961; Lee, 1965; Suchman and Trabasso, 1966)" Parts rather 

than wholes dominate learning in the young child (Corah and Gos

podinoff, 1966; Elkind? Koegler, and Go, 1964). With this empirical 

knowledge, some conclusions can be drawn pertaining to this specific 

research and to the young child in general. 

Preschool children probably receive fine motor coordination 
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and visual perception stimuli and learning from a variety of materials 

and stimulation in their environment, i.e. toys, creative experiences, 

blocks, household tasks, and outdoor play. If this is true, this could 

account for an overall increase between pretest and posttest scores, 

yet no correlation between these scores and the amount of time spent 

with the Montessori materials. Children were having opportunity for 

similar learning experiences at home and in the free play period in the 

day care center. 

In  retrospect, it appeared to the writer that not enough time 

lapsed between the pretest and posttest for appreciable improvement of 

the subjects. Had time available for the study been a factor, a period 

of six months to a year would have been more appropriate. 

Since problems developed in the scoring of the Frostig test, 

because the ceiling was not high enough, the writer would suggest using 

another test to measure visual perception and motor coordination" Since 

more opportunities to develop perception and motor coordination may be 

found in most middle socio-economic groups, a higher ceiling may be 

needed. 



Other limitations considered were that the WPPSI tests are time 

tests, and the writer noticed some tension and nervousness in the 

subjects during the timing, possibly causing lower scores. Since the 

experiences with the materials employed in the Montessori method were 

not timed, perhaps this too was a deterrent in scoring appropriately, 
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It should be noted that on the Frostig, where perceptual quotient 

can be compared to intelligence quotient, it appeared to the writer that 

only two children were below average with the pretest scores of 82 and 

85. The subject that spent 508 minutes working with the Montessori 

materials improved 18 points on the scaled score while the subject that 

spent 232 minutes with the materials showed no improvement on the second 

test. Some feel that the value of Montessori materials lies in bringing 

below average scores up to average, as compared to improving above 

average scores even more. If this is true, perhaps these Montessori 

materials and tests utilized in this study may be appropriate for low 

socio-economic subjects. 

It was interesting to note that the two subjects spending the 

most time, 1�375 minutes and 889 minutes, with the Montessori materials 

were two of the younger subjects� four years six months and four years 

two months respectively at the beginning of the testing. Since 

Montessori sensorial materials can be used with children beginning at 

age three, perhaps interest and stimulation were more apparent for the 

younger subjects and thus held attention spans longer, Both of these 

subjects did increase appreciably from pretest to posttest on raw scores. 



A final factor to be considered is that many of the subjects 

may have been working at maximum or near maximum ability on the pre

test, and therefore posttest scores would only reflect maturation 

and previous exposure to the test. 
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CHAPTER V 

SUMMARY AND CONCLUSIONS 

The purpose of this study was to compare the perception and 

sensorimotor development of preschool children who used specific 

Montessori sensorial materials. Based on the literature, it was 

assumed that: 1. Because of the development and accentuation of 

form and tactile stimulation in the preschool child, extensive use 

of Montessori equipment designed in form for tactile and visual 

exploration and learning would influence development of visual 

perception. 2. With the perceptual-motor training of the Montessori 

sensorial materials, the subjects would make gains in fine motor co

ordination. 

It was hypothesized that the gains in scores on the Marianne 

Frostig Developmental Test of Visual Perception and the Animal House 

and Block Design subtests on the Wechsler Preschool and Primary Scale 

of Intelligence would be positively related to length of time spent 

with Montessori sensorial materials offered to children at a special 

time over a period of ten weeks in a d�y Cf'tre program" 

The subjects for this study were 15 preschool children, 8 girls 

and 7 boys ranging in age from 50 months to 71 months with a mean age 

of 60 months. The subjects were attending the University of Tennessee 

Day Care Center" The day care children were selected because of their 

exposure to the Montessori materials and because they were considered 

to be homogeneous in middle socio-economic backgrounds. The subjects 

had opportunity to select the Montessori materials for a 45 minute 
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period five days a week for a ten week period. The children had a 

choice of working with the materials or participating in a free play 

period in a regular playroom. Records were kept of the time spent 

with the materials. The materials were organized, demonstrated� and 

used according to the Montessori method of education. The writer and 

a student teacher demonstrated the materials to the children and 

worked with the children during the experimental period. 

The instruments used for evaluating progress in form perception 

and fine motor coordination were the Marianne Frostig Developmental 

Test of Visual Perception and the Animal House and Block Design sub

tests of the Wechsler Preschool and Primary Scale of Intelligence. 
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The Spearman rank correlation coefficient was used to correlate 

differences in pretest and posttest scores with time spent working 

with the Montessori materials. Frostig scores and WPPSI Animal House 

and Block Design scores were all separately correlated with time spent 

with Montessori materials" Raw score correlations ranged from -.06 to 

.39o Scale score correlations ranged from -.13 to .16. The scores 

did not correlate significantly with time. The hypothesis was rej ectedc. 

It was concluded that more appropriate tests for measuring visual 

perception and fine motor coordination and a longer period of time for 

the experimental period could have improved the study" Also, because 

of apparent overall gains on test scores, unrelated to time spent with 

the materials� many other possible environmental stimuli could have 

affected visual perception and fine motor coordination improvement. 



BIBLIOGRAPHY 



BIBLIO GRAPHY 

Baldwin, A. A is happy- B is not. Child Development, 1965, �' 
583-600o 

Banta, T. Jo Montessori: myth or reality. In R. K. Parker (Edo), 
The preschool in action" Boston: Allyn and Bacon, 1972" 

Beyer� E, Let9s look at Montessori. Montessori in perspe£tive. 
Washington� National Association for Education of Young 
Children, 1966. 

Birch, H. G., and Lefford, A. Intersensory development in children. 
Monographs of the Society for Research in Child Development, 
1963, 28 (1), 1-14. 

Birch, H. G., and Lefford, A. Two strategies for studying perception 
in 'brain-damaged' children. In H. G. Birch (Ed.), Brain 
damage in children. New Y ork: Williams and Wilkins, 1964. 

Birch, H. G., and Lefford, A. Visual differentiation, intersensory 
integration, and voluntary motor control. Monographs of the 
Society for Research in Child Development, 1967, �(l). 

Blank, M. , and Altman, L. D. Effect of stimulus modality and task 
complexity on discrimination and reversal learning in pre
school children. Journal of Experimental Child Psychology, 
1968, i� 5 98-606. 

Blank, M., Altman, L. D., and Bridger, W. H. Crossmodal transfer of 
form discrimination in preschool children . Psychonomic Science� 
1968, 10� 51-52. 

Blank, M., and Bridger, W. H. 
and hearing children. 

Conceptual cross-modal transfer in deaf 
Child Development, 1966, 37� 29-38" 

Bresnahan, J. L., Ivey� S. L.� and Shapiro, M. M. Developmentally 
defined obviousness in concept formation tasksu "�velopmenta� 
Psy;chology, 1961, .!_, 383-388 . 

Bruner, J. The act of discovery. Harvard Educational Review, 1961, 
31, 21-32. 

Cantor, Go N. Effects of three types of pretraining on discrimination 
learning in preschool children. Journal of Experimental 
Psychology, 1955, �' 339-342. 

Corah, N. L. The effect of instruction and performance set on color
form perception in young children. The Journal of Genetic 
Psychology� 1966, 108, 351-356. 

· 

25 



Corah, N. L., and Gospodinoff, E. J. Color-form and whole part 
perception in children. Child Development, 1966, �, 
837-842. 

Crudden, C. H. Form abstraction by children. The Journal of 
Genetic Psychology, 1941, �' 113-129. 

Dennis, W. Causes of retardation among institutional children: 
Iran. The J�nal of Genetic Psychology� 1960, 96,; 47-59c 

Dennis, W.9 and Dennis, M. G. The effect of cradling practices 
upon the onset of walking in Hopi children. The Journal 
of Genetic Psychology, 1940, 56, 77-86. 

Dreyer, A., and Rigler, D. Cognitive performance in Montessori 
and nursery school children. The Journal of Educational 
Research, 1969, �' 411-416. 

Edmondson, B. Let's do more than look - let's research Montessori. 
Montessori in perspective. Washington: National Association 
for the Education of Young Children, 1966. 

Elkind, D.� Koegler, R. R., and Go, E. Studies in perceptual 
development: II, part-whole perception. Child Development� 
1964, 35, 81-90, 

Fisher, G. H. Developmental features of behavior and perception. 
British Journal of Educational Psychology, 19659 35, 69-78. 

Frostig, M. Administration and scoring manual: developmental test 
of visual perception. Palo Alto, California: Consulting 
Psychologists Press, 1966. 

Gaines0 R. The discriminability of form among young children. 
Journal of Experimental Child Psychology, 1969� �� 418-431. 

Gardner� R. W. A psychologist looks at Montessori. Elementary 
School Journal" 1967, 67� 72-83. 

Gellerman, L. W. Form discrimination in chimpanzees and two year 
old children� II. form versus background. Journal of Genetic 
Psychology� 1933, .42, 28-49, 

Ghent, L. Perception of overlapping and embedded figures by children 
of different ages. American Journal of PsysJ:!9�, 1956, 69, 
575-587. 

Glaser, R., Reynolds, J. H., and Fullick, M. G. Studies of the use 
of programmed instruction in the intact classroom. P�choloi?jz 
in the Schools, 1966� 1, 318-333. 

26 



Goodnow, J. J., and Bethon, G. Piaget's tasks; the effects of 
schooling and intelligence. Child Development, 1966, 12� 
573-581. 

Kagan, J,� and Lemkin, J. Form, color, and size in children's 
conceptual behavior, Child Development, 1961:� 32, 25-28_, 

Kohlberg� L. Montessori with the culturally disadvantaged: a 
cognitive-developmental interpretation and some research 
findings, In R, D, Hess and R, M. Bear (Eds.), Early 
education" Chicago: Aldine Publishing, 1968. 

Lee, L, Co Concept utilization in preschool children. Child 
Development, 1965, �' 221-227, 

Lobb, H. Vision versus touch in form discrimination, �. 
Journal of Psychology, 1965, �' 175-187. 

Maccoby, E. E, Early learning and personality: summary and 
commentary. In R. D. Hess and R. M. Bear (Eds,); Early 
Education, Chicago: Aldine Publishing, 1968. 

McCormick, C, Co, and Schnobrich, J. N. IES arrow-dot performance 
in two Montessori preschools. Perceptual and Motor Skills, 
1969, �' 235-239. 

McCormick, c. C., and Schnobrich, J. N. Perceptual-motor training 
and improvement in concentration in a Montessori preschool. 
Perceptual and Motor Skills, 1971, �' 71-77. 

Meyer, E. Comprehension of spatial relations in preschool children. 
The Journal of Genetic Psychology, 1940, ,57� 119-15L 

Montessori, M. The Montessori method, New York� F. A. Stokes, 1912, 

Montessori, M. Dr. Montessori's own handbook, New York: F. A. 
Stokes, 1914. 

Montessori� M. The advanced Montessori method: szontaneous activity 
in education. New York: F .. Ao Stokes� 1917. 

Montessori� M. The absorbent mind. New York: Holt, Rinehart� and 
Winston, 1967" 

Morra, M. The Montessori method in light of contemporary views of 
learning and motivation. Psychology in the Schools, 1967, 
�' 48-53. 

27 

Olson, Do R. On conceptual strategies. In J ,, So Bruner, R. R, Olver, and P 
Mo Greenfield et al. (Eds.)� Studies on cosnitive growth. New 
York: John Wiley and Sons� 1966. 



Olson, D. R. Cognitive development. New York: Academic Press, 
1970. 

Pick, A. D. Improvement of .visual and tactual form discrimination. 
Journal of Experimental Psychology, 1965, 69(i), 331-339. 

Pick, H. L,, Jr. Perception in Soviet psychology. Psychologic�� 
Bulletin� 1964, 62s 21-35. 

Pitcher, E. G. An evaluation of the Montessori method in schools 
for young children. In J. L. Frost (Ed.), Early childhood 
education rediscovered. New York: Holt, Rinehart and 
Winston, 1968, 

Plank� E, Reflection on the revival of the Montessori method. 
Journal of Nursery Education, 1962, ll, 131-136, 

Quinton, A. The problem of perception. In G. J. Warnock (Ed.), 
The philosophy of perception. Oxford: University Press, 
1967, 

Schell, D. J. Conceptual behavior in young children: learning to 
shift dimensional attention. Journal of Experimental Child 
Psychology, 1971, 12, 72-87. 

Schill, B. The Montessori system. Montessori in perspective. 
Washington: National Association for Education of Young 
Children, 1966, 

Siegel, A. I. Deprivation of visual form definition in the ring 
dove. Journal of Comprehensive Psysiology and Psychology, 
1953, .46, 115-119. (a) 

Siegel, A, I. A motor hypothesis of perceptual development, 
American Journal of Psychology, 1953, �' 301-304. (b) 

Siegel S, Nonparametric statistics for the behavioral sciences, 
New York: McGraw-Hill, 1956. 

Smith, Go Eo Meaning of the brain: or1g1n� evolution and function. 
Scientific American, 1927, �' 13-16, 

Sontag, M,� Sella, A, P. , and Thorndike, R. L. The effect of head 
start training on the cognitive growth of disadvantaged 
children. The Journal of Educational Researc£, 1969, 62, 
87-89. 

St, Nicholas Training Centre for the Montessori Method of Education 
Ltd, Correspondence course for the nursery and infant school 
diploma, London: 1970, 

28 



Suchman, R. G. , and Trabasso, T. Color and form preference in young 
children. Journal of Experimental Child Psychologx, 1966, l, 
177-187. 

Travers, R. Analysis of the characteristics of children implicit in 
the Montessori method. In J. L, Frost (Ed.), .Earlx childhood 
education rediscovered. New York: Holt, Rinehart, and Winston, 
1968. 

29 

Vernon, M. D. Perception through experience. London: T & A Constable· 
Ltd., 1970. 

Wechsler, David. Wechsler preschool and primarx scale of intelligenc�. 
New York: Psychological Corporation, 1967. 

Witte, K. L., and Meek, V. C. The effects of concept training on 
preschool children's oddity performance. Psxchonomic Science, 
1970, lQ, 94-95. 



APPENDIX 



Subjects 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

TABLE I I  

RAW SC ORE D I F FERENCES AND TIME SPENT 
WITH MONTESSOR I MATERIALS 

Time Frostig Animal House 
(Minutes) Differences Differences 

508 18 28 

232 3 18 

453 11 12 

672 12 18 

217 6 30 

652 -4 18 

80 10 26 

347 14 18 

475 8 22 

416 9 20 

451 2 16 

97 6 4 

1375 22 10 

889 11 22 

365 5 10 
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Block Design 
Differences 

-4 

6 

4 

1 

2 

4 

3 

4 

6 

-1 

-2 

8 

10 

11 

2 



Subjects 

A 

B 

c 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

TABLE III 

SCALE SCORE DIFFERENCES AND TIME SPENT 
WITH MONTESSORI MATERIALS 

Time Frostig Animal House 
(Minutes) Differences Differences 

508 18 7 

232 0 3 

453 7 4 

672 0 4 

217 1 5 

652 0 2 

80 1 4 

347 2 6 

475 2 3 

416 6 4 

451 0 4 

97 0 0 

1375 5 1 

889 -2 3 

365 0 1 
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Block Design 
Differences 

4 

2 

2 

0 

2 

4 

1 

3 

3 

1 

-2 

6 

6 

6 

0 
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