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RECENTLY MUCH ATTENTION HAS BEEN FOCUSED ON THE SUBJECT
OF CONCEFT FORMATION IN CHILDREN. THE CEVELOFMENT COF SFATIAL
FERCEFTION IS AN IMFORTANT ASFECT OF THIS, AND ONE IMPORTANT
FART OF SFATIAL FERCEFTION IS HAFPTIC PERCEFPTION--THE
RECOGNITION OF OBJECTS BY TOUCH. THIS STUDY IS A LONGITUDINAL
INVESTIGATION OF THE RETENTION OF HAFTIC ABILITIES BEVELOPED
IN THE COURSE OF A 3-MONTH TRAINING EXPERIMENT, REFORTED IN
ED 010 126. THE FINAL TEST CF THAT STUDY WAS USED AS THE
FRETEST FOR THE LONGITUDINAL STUCY. TESTS WERE GIVEN TO THE
FARTICIFANTS OF THE EARLIER STUDY 6 MONTHS AND 12 MONTHS
AFTER ITS COMFLETICN. OF THE 144 SUBJECTS CF THE EARLIER
STUDY, 131 COMFLETEC RETESTING. THE AGES OF THESE SUBJECTS
RANGED, AT THE BEGINNING OF THE EARLIER STUDY, FROM 36 TO 72
MONTHS. THE SUBJECTS CAME FROM MONTESSORI AND NON-MONTESSORI
FRESCHOOL FROGRAMS AND HAD BEEN DIVIDED INTO EXFERIMENTAL AND
CONTROL GROUFS WHICH RECEIVED EITHER INDIVIDUAL OR GRCOUP ‘
INSTRUCTION., FIVE TESTS OF HAFTIC PERCEFTION WERE USED. IN
EACH TEST THE SUBJECT HANDLED FLYWOOD FORMS THROUGH AN
OFENING IN A SCREEN AND WAS THEN ASKEDR TO DO SUCH THINGS AS
NAME THE OBJECT, DESCRIBE IT, OR DRAW IT. ANALYSES IN WHICH
THE FRETEST SCORES WERE CONTRCOLLED INDICATED THAT RETENTICON
WAS NOT STRONGLY AFFECTED BY THE TYPE OF FRESCHOOL, THE TYFE
OF INSTRUCTION, CHRONOLOGICAL OR MENTAL AGE, OR SEX.
EXAMINATION OF THE SCORES OVER THE 12-MONTH PERICD SHCOWED
THAT ALTHOUGH THE EXFERIMENTAL SUBJECTS SCORED CONSISTENTLY
HIGHER, THE CONTROL SUBJECTS HADC HIGHER CHANGE SCCRES. THIS
SEEMS TO HAVE RESULTED FROM A LOSS OF PROFICIENCY IN HAFTIC
ABILITIES BY THE EXFERIMENTAL SUBJECTS, COUFLED WITH SOME
CEVELOFMENT OF HAFTIC ABILITIES BY THE CONTROL GROUF AS A
RESULT OF MATURATION. (BR) : C
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CHAPTER 1

INTRODUCTION

In recent years Brumer, Goodnow, and Austin (1956),
along with a number of other psychologists have focused con-
siderable attention on the subject of concept formation. Since
perception is fundamental to the formation of concepts, an
understanding of the development of human perceptual abilities
is essential for a thorough understanding of concept formation. 3
Eminent developmental psychologists have stated that %

. . . it is clear that if the development of various aspects
of child thought can tell us anything about the mechanisms
of intelligence and the nature of human thought ir general,
then the problem of space must surely rank as of the highest
importance.
Reprinted from The Child's Conception of Space by
Jean Piaget and Barbel Inhelder by permission of
Routledge and Kegan Paul. Published 1956.

According to Gibson and Olum (1960), however, very little is
known about the perceptual world of the child, and investiga-
tions of space perception, other than visual, are especially rare
in children. Space perception includes essential aspects of form
perception.

In The Child's Concpetion of Srace, Piaget and Inhelder
devoted some attention to the development of haptic perception
in children. Haptic perception is defined as the ability to
recognize objects by the sense of touch alone in the absence of
visual stimulation. A more detailed explanation of the signifi-
cance of haptic abilities in the study of spatial perception is
given in the following passage:

The term (haptic perceptlion) which has become general is
nevertheless incorrect; for these so-called perceptions go
far beyond the limits of the purely perceptual and usually
presuppose the translation of tactile perceptions and move-
ments into visual images. But quite apart from the question
of terminology, it is precisely this mixed character which
pertains to the fact of "haptics" that will interest us here.
For it gives us the opportunity of observing in the raw the
actual process of development from the perception of shapes
to their representation in children.

Reprinted from The Child's Conception of Space by

Jean Piaget and Barbel Inhelder by permission of

Routledge and Kegan Paul. Published 1956.
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The few studies that have been concerned with haptic or
tactual perception have indicated that this type of perception
undergoes progressive development in young children. Among
these studies, those reported by Piaget and Inhelder were the
most detailed, but, characteristically, the Geneva experiments
did not encompass a large number of subjects and failed to
produce statistical verification for findings. Efforts to
improve the experimental design of Piaget and Inhelder's re-
search have been made by Page (1959), Lovell (1959), Fisher
(1965), and Concannon (1966). The last study, conducted with
young children, was unique in that it provided a program of
learning experiences involving the use of haptic perception.

Statement of the Problem

The research reported here attempts to lend to the
Concannon study a longitudinal aspect in keeping with Wohlwill's
recommendation that more longitudinal studies be conducted to
investigate the development of cognitive processes (Wohlwill,
1964), Sears and Dowley (1963) also advocated longitudinal or
follow-up studies on experiments with young children to test the
stability of effects.

The intention of the present study was to assess the
retention of learning acquired and the stability of haptic
abilities attaianed, in the experimental progranm of lessons,
six months and twelve months after the termination of the pro-
gram. To this end, scores obtained by subjects in the final test
of the Concannon experiment, which became the pretest of the
current study, were compared with scores obtained on repetitions
of the same test six months and twelve months later. These data
were then studied in their relationship to the following factors:
~ type of treatment received in the Concannon experiment, type of
instruction received in the haptic¢ learning program, type of
preschool attended (modified~Montessori or non-Montessori), sex,
session attended in the preschool program, chronological age,
mental age, years of schooling received prior to participation
in the learning experiment, and time elapsed since completion of
the experiment.

Limitations

Among the limitations inherent in the present study, the
first is the size of the sample, circumscribed by the original
experiment and further reduced by the attrition of thirteen sub-
jects who could not be contacted for follow-up testing. Other
limitations are: the possible effects of fatigue when testing
had to be done in one sitting; the under-developed motor control
of some subjects which affected performance on Test 4, requiring
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the drawing of geometric shapes perceived haptically; and the
extent of rapport between examiner and subject.

Significance of the Problem

Especially in recent years, the preschool program in the
United States has evoked increasing interest from educators and
psychologists as well as from parents of all socioeconomic
classes. Led by the experimental schoocls of universities and
teachers' colisges, many preschool programs have evolved from

a fundamental belief in the value of rich, spontaneous, and in- . .

formal learning experiences guided by a minimum of structuring.
The learning experiences provided by such programs are directed
toward the total development of the child--socially, intellec-
tually, physically, and emotionally (Todd and Heffernan, 1964)--
and are seldom subjected to formal and objective evaluation.

Preschool programs have also developed within all-day
nurseries. Originally founded for the purpose of providing
custodial care for the young children of working mothers, many
day~-care centers have expanded their objectives to include
social and learning activities aimed at fulfilling the needs of
children who spend much of their time away from parental super-
vision and ordinary home experiences. :

Other preschool programs have been conceived and devel-
oped as downward extensions of the elementary school program.
In these classes, children participate in a planned program
combining music, literature, and other learning experiences
aimed at "readiness" or preparation for first grade work.

During the past twenty years in America there has been
a revival of the Montessori tyve of preschool class with its
highly structured program, emphasizing individual instruction
and learning in an atmosphere of quiet concentration. The Mon-
tessori curriculum gives special attention to the "education of
the senses," including repeated exercise in tasks devised to aid .
the child in refining his differentiation of tactual stimuli
(Montessori, 1912). Montessori directives also recommend train-
ing children in the tactual perception of geometric froms as an
adjunct to visual recognition (Montessori, 1914).

On the post~-test of the Concannon experiment, subjects
from a modified-Montessori class were significantly superior to
subjects from traditional preschool programs. The present study
sought to determine whether this superiority remained after the
lapse of a period of six months and a period of twelve months.

Within the past three years, the allocation of Federal
funds for Head Start programs has further emphasized the

3




importance attached to the learning experiences of early child-
hood. Research on young disadvantaged children suggests that

the young child who, before entering school, has experienced
severe limitations of play areas and play materials has failed to.
develop perceptions of space and form that are adequate as foun-
dations for later learning (Deutsch, 1963a; 1963b). As yet,
however, the paucity of research on the spatial and perceptual
abilities of young children, in general, provides little basis

for comparison and determination of the particular deficiencies

of children from deprived environmernts. - :

A recent report from the Educational Policies Commission
advocated edncation for all children beginning at the age of four,
since . ;

. . . the first four or five years of a child's life are
the period of most rapid growth in physical and mental
characteristics and of greatest susceptibility to en-
vironmental influences.
Reprinted from Universal Opportunity for
Early Childhood Education by the Educa-
tional Policies Commission by permission
of the National Education Association.
Copyright 1966.

Bloom's research similarly indicated that, by the time a child
has attained the age of four, he has already developed fifty
per cent of his mature intelligence and will develop an addi-
tional thirty per cent by the time he reaches the age of eight
(Bloom, 1964). |

Despite widespread interest in early childhood education,
however, little research is available to indicate how much
specific learning, acquired in a preschool program, is retained
over periods of severzl months or a year. According to the
Encyclopedia of Educaiional Research, learning implies retention
since the only way learning can be known is through the effect
it has on later performance and this effect is mediated by
retention (Monroe, 1952). In their review of retention studies,.
Sterrett and Davis (1954) observed that retention studies re-
flect both the value of the objectives sought in the instruction
and the efficiency of the methods employed. Therefore they con-
sidered such studies to be valid means for evaluating the efficacy
of instructional methods.

Review of Related Research

In her didactic lessons, Montessori (1912) advocated
training in tactual perception for young children and prescribed




exercises in which the child would be taught to trace outlines of
objects with his fingers. Montessori (1914) maintained that.
children trained in tactual exercises soon recognized geometric
forms although they had been unable to master this type of recog-
nition by sight alone. However, Montessori's work was never
tested by empirical means and, thus, one relies mainly upon her
written statement regarding the validity of her practices.

The extent to which such directed practice benefits
children remains, even today, an unanswered question. Piaget
(1964) has expressed doubt that exercise in perception and memory
will accelerate the development of stages in children's thinking.
Wohlwill (1964), however, has stated that acceleration of thede-
velopment of cognitive stages is not a necessary, or even a
desirable, objective in exercises in perception. Rather, he
considered a broad background in perceptuu’l experiences as an
advantageous basis for later learning. Zaporozhets (1965)
asserted that the development of the child's perception takes
place under the influence of practice and learning and that, in.
the learning process, the child assimilates a system of semnsory
measures generally accepted by his culture. In addition the
child learns to designate particulars in his environment by
means of language, and later these dsignations are used in his
perceptive activity to analyze and reflect reality.

Having examined the nature of perceptual learning, Gibson.
and Gibson (1955) concluded that the question of whether train-
ing can affect favorably a man's perception of the world around
him is a very productive field for theory and experimentation.

Under the name "stereognosis," haptic perception has
been familiar for some time to neurologists who have considered
impairment of this ability as an indication of cerebral lesions
in adults and older children. Benton and Schultz (1949) found
that the stereognostic capacity shows some growth within the age
range of 3 years to 6 years, and that this capacity cannot be
expected to reach its full perfection in the individual until the
age of 6 years. , o |

Gibson (1962) distinguished between sensations arising
from active touch and those received passively from cutaneous
stimulation. He maintained that, when vision and touch are con-
ceived as channels for information-pickup, since they have
exploratory sense orgens, they have much in common.

Many studies of tactual perception have reported work
with blind subjects. Worchel (1951) and Ewart and Carp (1963)
studied tactual form perception among blind and sighted subjects
with mean chronological ages of approximately 14 years and




11 years, respectively. Blind and sighted subjects were equally
efficient in form recognition. Worchel, however, found that
sighted subjects and those who became blind after the age of six
were superior to subjects blinded before the age of six in the
reproduction and description of tactually perceived forms.

Ewart and Carp (1963) found a significant relationship between
high IQ and tactual recognition of form among blinded subjects.
Subjects with higher IQ's were superior in form recognition,

but no such relationship was found among sighted sub jects.
Drever (1955) tested early blind, late blind, and sighted sub-
jects, ranging in age from 9 years 8 months to 19 years 6 months
on a task which required them to select by tactual exploration
the shape which two wooden blocks would form when placed together.
Sighted subjects were most successful, with late blind and early
blind subjects following in that order. Differences between
groups were all significant at the .01 level. BEarly blind sub-
jects, however, were most successful in returning pegs to a
pegboard which had been rotated 180° from its original position.
On the basis of his experiments, Drever hypothesized that some
of the visual and other skills involved in space perception are
so complex that they require a long period of training and
mastery of simple skills rather than a nervous system at a certain
level of maturity.

Piaget's Work and Its Influence. The most detailed ex-
amination of haptic perception has been done by Piaget and his
associates at Geneva and reported in The Child's Conception of
Space. The developmental stages of haptic perception recognized
by Piaget and Inhelder (1956) can be summarized in the following

manner:
Stage I-A
Age 2 years 6 months Tactual exploration relatively
to 3 years 6 months passive. Familiar objects rec-
ognized but not shapes.
Stage I-B
Age 3 years 6 months Beginnings of the abstraction of
to 4 years shape. Topological shapes rec-
ognized. Representation by means
of drawing possible, but lags
behind identification by choice.
Age LI years to Beginnings of crude differentia-
It years 6 months tion of rectilinear (square, |

rectangle, etc.) from curvilinear
(circle, ellipse, etc.) shapes.
Shapes not differentiated among
themselves.




Stage II-A « :

Age 4 years 6 months Progressive differentiation of

to 5 years shapes according to their angles
and even their dimensions.
Tactual-kinesthetic exploration
shows signs of search for signifi-
cant clues to identity. Still a
slight gap between recognition and
drawing, but the latter is becoming
more precise.

Stage II-B ‘
Age 5 years to Recognition of more complex forms.
6 years Exploration becomes more active,
but it is not always systematic.

Stage IIl
Age 6 years to Methodological exploration.
7 years and above Drawing shows exact correlation
with power of recognition.

For Piaget and Inhelder (1956) the term "haptic percep-.
tion" usually implied the translation of tactual perceptions
into visual imagery. Lowenfeld (1945), howevir, hypothesized
that within the sighted population there are visually-minded
individuals who use their eyes as the main intermediaries for
their sense impressions of space and form and haptically-minded
individuals who are more concerned with perceptions that derive
from haptical experiences than with those deriving from sight.
In a completely darkened room, the visually-minded individual
would tend to translate tactual explorations of objects into
visual imagery, while the haptically-minded person would be
content with mere tactual perceptions and would probably pro-
ceed to the formation of visual images only if this were necessary
to report on objects perceived in visual terms. Lowenfeld des-
cribed 47 per cent of the subjects in his experiment as being
clearly visual, 23 per cent as haptic, and 30 per cent as
unidentifiable.

While Piaget's probing of unique aspects of child de-
velopment has won commendation from psychologists and educators,
the absence of conventional design and statistical analysis in
his experiments has been an object of criticism. Piaget's work
has inspired additional studies in haptic perception in England
and Russia and, to a lesser extent, in America. :

Studies in England. Studies conducted by Lovell (1959),
Page (1959), and Fisher (1965) have centered primarily on veri-
fying the stages of haptic perception as presented by Piaget and
Inhelder (1956) and Lave attempted to improve on the Geneva
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experimental design. In general, the results of these experi-
ments indicated that haptic perception does develop according

to the sequence of stages reported in The Child's Conception of
Space, but the ages at which children attain these stages may
differ, i. e., children in England attained these stages at an
earlier age than did those in Geneva. Lovell noted, however, that
younger children recognized Euclidean shapes having curved edges
as easily as topological shapes.

In one phase of his experiment Fisher (1965) assigned
nonsense syllable names to linear and topological shapes and
trained an experimental group of subjects to recognize the
shapes by sight and nonsense syllable names. In subsequent
haptic tests, experimental subjects excelled control subjects in
the recognition of linear shapes, but were slightly, although not
significantly, lower than control subjects in the recognition of
topological shapes. From these findings, Fisher argued that,
contrary to Piaget's conclusions, linear shapes are identified &s
early and as easily as topological shapes when identifying names.
are equally available for both classes.

Fisher's results from the use of identifying names
showed some resemblance to findings made in several studies of
visual discrimination with American preschool children. Cantor
(1955) found that the possession of names for the stimuli in &
learning task enhanced performance on that task. Norcross and
Spiker (1957) reported similar results. When results of a later
experiment indicated that the advantages of name-learning for
stimuli occurred only in the later stages of learning, Spiker
and Norcross (1962) suggested that the possession of names for
stimuli made it easier for the subject to remember which was the
correct stimulus in a discrimination task.

An exveriment by Hermelin and O'Connor (1961), while
not stemming directly from the work of Piaget and Inkelder, raised
some intersting questions regarding the relationship between hap-
tic abilities and mental age. Subjects were normal children,
with a mean C. A. of 5 years and a mean M. A. of 5.4 years, and
retarded children with a mean C. A. of 12 years and a mean M. A.
of 5.4 years. In same-modality and cross-modality tests in-
volving vision and touch, there were no significant differences
between or within groups, with one exception. Among retarded
sub jects, results from manual exploration followed by manual test
were significantly better than scores on all other tests for both
retarded and normal subjects. The small number of sub jects and
the absence of a normal control group of C. A. 12 years limited
the applicability of these findings, but the results indicated
that mental retardation does not necessarily affect haptic
perception.
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Studies in Russia. Within recent years several Russian
psychologists have given attention to the roles of vision and
touch in the perceptual development of young children. Several
of these experiments have been summarized by Zaporozhets (1965),
who reported that, when asked to examine objects tactually with
eyes closed, children at the age of about 6 years traced the
outline of the object with their fingers, while younger children
did not. In later experiments for visual recognition of objects
previously examined tactually, the six~year-olds who had traced
figure outlines made substantially fewer mistakes than did younger
children.

Studies in America. With the exception of Concannon's
experiment, the few studies of haptic perception conducted in
America have not been concerned with replicating Piaget and
Inhelder's experiments. Cross-modality experiments have been
reported by Cutsforth (1933) and more recently by Birch and
Lefford (1963), Krauthamer (1964), and Lobb (1965).

Cutsforth (1933) tested sighted subjects in size per-
ception and found that the discrepancy between tactual perception
of size and visual perception of the same size was greater when
the tactual perception was made with the object in the vertical
position rather than in the horizontal position. From his
experiments, Cutsforth concluded that, in sighted individuals,
tactual perceptions depend fundamentally on visual perceptions.

Birch and Lefford (1963), working witkh children from 5 to
11 years of age, studied equivalent relationships among visual,
haptic, and kinesthetic modalities, using geometric forms from
the Seguin Form Board. They concluded that five-year-old children
were able effectively to equate visual and haptic information in
their perception and that, beyond the eighth year, the visual-
haptic function showed no improvement with age.

Tactual perception in Krauthamer's experiment differed
noticeably from the "active touch" described by Gibson (1962)
and ordinarily used in studies of haptic perception. Designs
were either traced on the palm of the subject's hand with a
stylus or were pressed into the palm by means of a metal die.
Cross-modal transfer was significantly more successful under the
first condition than under the second.

Lobb (1965), working with eighth grade pupils, found
vision superior to touch in the discrimination of random-shaped
forms. Lobb also found that in cross-modality tasks, the
sequence of vision to touch was superior to the sequence of
tnuch to vision.




material plywood sheets into

which tacks had been hammered to form a design, Gollin (1960)
round adults superior to primary grade children in tactual dis-
crimination tasks. Klein (1964) examined the relative dominance
of texture and form in haptic perception among grade school chil-
dren and found that, with development, tactual perceptions
included both the texture and the form dimensions of tactual
stimuli in an integrated fashion. With first grade children as
sub jects, Pick (1965) studied the improvement of visual and tac-
tual form discrimination using 1 X 1 inch metal squares on which
were raised letter-like forms. Results indicated that training
in discrimination did not affect transfer of learning.

Using as his experimental

Gibson (1963) reviewed severai studies in tactual per-
ception and discrimination.

Concannon's Experiment. Concannon (1966) studied the de-
velopment of haptic abilities in preschool children who
participated in a learning program which included instruction in
tactual exploration and in jdentification, description, and

drawing of geometric forms studied haptically and visually.

Lessons were taught through a multisensory approach requiring
Haptic perception was

the use of sight, hearing, and touch.

given particular emphasis. A more detailed description of the
Concannon test of haptic abilities appears in Chapter II.

The experiment was conducted over a period of more than three
months and was also used to make comparisons beyond the devel-
opment of haptic perception. Among the additional factors
studied were the relative effectiveness of group Vs. individual
instruction and participation in a modified-Montessori vs. a
non-Montessori preschool program. Differences which attained
statistical significance in the analysis of data included:

l. Subjects from non-Montessori classes were superior to
subjects from the Montessori classes in the pretest of

the experiment.

2. BSubjects from the Montessori classes made greater gains
than subjects from the non-Montessori classes during the

course of the experiment.

3, Subjects from the Montessori classes were superior to
subjects from the non-Mcntessori classes on the final

test of the experiment.

4., Subjects who received experimental treatment were
superior to control subjects on the final test of the

experiment.
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5. On the final test of the experiment girls excelled
boys on three tests, but boys were superior to girls
_on the test which required the drawing of haptically
perceived forms.

No significant differences were found between subjects
receiving individual instruction and those receiving group in-
struction. Increase in previous years in school and in mental
age showed no appreciable effect when compared with differential
gain scores. Increments in chronological age, however, had a
significant and positive effect on performance in the three tests
of haptic abilities which did not require verbalization on the
part of the subject.

The Retention of Learning. Beginning with the experiments

of Ebbinghaus (i§85), memory, or retention, has been one of the
earliest and most persistently investigated subjects in the
history of psychological research (Bryan, 1934). Philippe (1897)
introduced an aspect of haptic perception into an early experi-
ment in retention. Bach of five relatively common objects was
presented tactually to the subject whose eyes -ere closed.
After the subject had made an extensive tactua . exploration of
the object, he drew a picture of it, and only then was he per-
mitted to examine the object visually. Retention was measured
by having subjects draw the objects from memory at intervals of
from two to four weeks over a period of several months.

Davis (1945) pointed out that lesrning includes both
acquisition and retention, since without the ability to retain
the effects of previous training in learining experiments, there
could be no progress during successive periods of practice.

Retrwntion may be measured by the methods of relearning,
recall, and recognition (Davis and Moore, 1935). Bartlett
(1950) clearly distinguished between recognition and remembering
in this way. In recognizing, the psychological material which
persists from a previous experience matches some immediately
present sesnory pattern. In remembering, the psychological
material which persists is itself capable of being described.
According to Davis (1945) the scientific study of retention
involved: (1) measurement of initial acquisitionj (2) allowance
of a definite lapse of time in which there had been no formal
study or review; and (3) remeasurement to determine the amount
retained after the intervenient period.

The material for retention studies included nonsense
syllables, word lists, seiections of prose and of poetry, word
and object associations, picture and object associations, class-
room learning, and motor learning. McGeoch and Iriom (1929)
summarized studies evidencing long-term retention, but the
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ma jority of studies have examined retention over relatively short
time intervals, so that there is little precise information
available on the limits of retention (Hovland, 1951).

Davis and Moore (1935) summarized sixty-one studies of
the retention of both meaningless and meaningful materials, based
upon the three major methods of measurement: relearning, recog-
nition, and recall. The curves of retention from these studies
showed a large percentage of forgetting immediately after learning,
followed by a much more gradual decline. More detailed e:iramina-
tion indicated that the curve of retention was markedly influenced
by many factors, particularly the method by which retention was
measured. According to Davis and Mecors, the recall method re-
sulted in the measurement of the largest amount of retention,
while recognition ranked second and relearning ranked third.

Sterrett and Davis (1954) reviewed a number of studies on
the retention of school learning and noted in comparing studies
that, although similar techniques and kinds of tests were used,
the results were frequently conflicting. Their findings indicated
the importance of knowing the composition of the group studied as
well as the various conditions which affect the learning process.

Retention Studies with Preschool Children. Few reten-
tion studies have been done with preschool children. No doubt,
this is due partially to the difficulty of finding materials
and methods suitable for use with young children and partially
to the fact that many preschool programs are based on the
underlying theory that early childhood education should provide
a broad experient.al background for later learning. As a result,
formal evaluation of learning, such as a retention study, is not
only difficult, but is even conside. :d irrelevant to the objec-
tives of the preschool program.

Several learning and retention studies have been con-
ducted with preschool chiliren, however. Meek (1925) conducted
a word-recognition study with seventy-one subjects, four to six
years of age, and found that the arrangement of the amount of
time between practice periods had an important effect on the
amount children remembered and that, when intervals up to 14
days in length intervened between practice periods, in no case
was there total forgetting of the material learned.

In a somewhat similar study with 180 preschool subjects,
using block and picture associations as the learning material,
Kirkwood (1926) found that presentation of material on alternate
days resulted in g.eater economy of learning than did presenta-
tion on successive days. After a lapse of one year, children

g__!
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still evidenced some retention of the original learning.

Foster (1928) studied the verbal memory for stories of
thirty-one children, two to four years of age. Children of
higher chronological and mental ages showed superior ability in
reproducing stories. Boys showed greater ability in this regard

than did girls.

Mott and Martin (1947) investigated the retention of
number concepts learned in kindergarten and found that, while the
ability to count by rote to one hundred diminished over a three-
month period, other abilities, such as object counting and the
repetition of a series of numbers, showed a significant degree of
retention over the same period.

In a single, longitudinal case study reported by Burtt
(1932; 1937; 1941) tthe learning of Greek verse in early child-
hood, before the age of three years, facilitated relearning of
the same material at the age of eight and a half years. Succes-
sive examinations of retention indicated a2 negligible influence
of early learning on relearning at the age of fourteen and no
influence at all upon relearning at the age of eighteen jyears.

Mallay (1935) studied the ability of preschool children

to remember motor tasks--specifically, the movements necessary
for opening specially prepared boxes. The memory span, or time
of retention, was found to increase with chronological age and
decrease with the greater complexity of the problem.

McGeoch (1935) conducted several studies of reminiscence,
that is, the improvement of recall of incompletely learned mate-
rial after an interval of time, without intervenient formal
learning or review. A comparison of reminiscence in college
students and preschool children over a twenty-four hour period
showed that, although young children learned and recalled only
nalf as much as college students, they were equal to the older
subjects in relative retention.

Summary. A review of related research reveals that the
relatively few studies involving haptic abilities, which have
been conducted, have been carried on independently of each other.
Several of these studies, however, have taken their inspiration
from the work of Piaget. Furthermore, the review of research
on the retention of learning indicates that very few attempts
have been made to evaluate, by formal means, the retention
of learning acquired in preschool classes.
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Purpose of the Study

In the longitudinal assessment of subjects who partici-

pated in the Concannon experiment, the present investigation
sought answers to several questions. Amcng these the following
were considered to be of major interest.

1.

7.

How permanent is the acquired learning and how stable are
the haptic abilities attained in a special program em-
phasizing haptic perception?

Over a period of time, do experimental and control sub-
jects lose or gain in measures of haptic learning? How
do their scores compare on fhe six and twelve months

post-tests?

Do subjects from a Montessori type of preschool program,
emphasizing enriched sensorial learning, remain superior
in certain haptic abilities to subjects from more tra-

ditional preschool programs over relatively long periods

of time?

After a lapse of six or twelve months, do any differ-
ences appear in the retention of learning and haptic
abilities of subjects who received individual instruction
and subjects who received group instruction in the
original learning program? :

Do the six and twelve months post-tests reveal sex
differences in performance on the various haptic tests?

Do the six and twelve months post-tests show any
differences attributable to the preschool session
(morning or afternoon) attended?

Do mental age, chronological age, or years of schooling
received prior to participation in the haptic experiment
make any significant contribution to scores received on

the follow-up tests?

Hypotheses

The following hypotheses were tested:

If pretest scores are controlled, when sub jects who have
participated in a program of learning experiences in-
volving haptic perception are tested after a lapse of
six and/or twelve months following completion of the
program, there is no significant difference between
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post-test means (for both six and twelve month intervals)
in haptic perception scores

(a) of subjects in individual instruction and subjects
in group instruction.

(b) of subjects who attended a modified-Montessori
preschool program and subjects who attended a non- g
Montessori preschool program. i

(¢) of boys and girls.

(d) of subjects who attended a morning preschool session §
and subjects who attended an afternoon preschool
session.

%
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(e) of subjects who differ in chronological age.
(f) of subjects who differ in mental age.
(g) of subjects who differ in years of schooling re-

ceived prior to participation in the haptic learning
progran.

2. When subjects who participated in a program of learning
experiences involving haptic perception and subjects who
composed the control group for this experiment are tested
after a lapse of six and/or twelve months following com-
pletion of the program, differences in pre- and post~-test
means of the experimental group and differences in pre-
and post-test means of the control group will not differ
significantly when these are analyzed for the following
factors:

(a) type of treatment received in the experimental
progran.

(b) type of instruction received in the program.
(c) type of preschool attended.

(d) sex

(e) session attended in the preschool program.
(f) chronological age.

(g) mental age.

(h) years of schooling received prior to participation
in the experimental program.

e
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CHAPTER 11

METHOD

At the end of the Concannon experiment, administrators
of the participating schools kindly consented to have examiners
return to test subjects after a lapse of six months and again
after a lapse of a total of twelve months. In all, four exam-
iners were engaged in the follow=-up testing.

Schools from which subjects were drawn are located in a
wide range of socioeconomic areas in Boston and vicinity and
were chosen ton constitute a representative sample of schools
today. The schools taking part in the original experiment were:

1. Emmanuel House, located in a low income area, enrolls
children of ages 3, 4, and 5 for a morning session only.
The school is open to all children free of charge.
About seventy-five per cent of the pupils are non-white.

The Laboure School, an all-day day-care center, is
located in a predominantly lower-middle income area.
There are no non-white families in the neighborhood.

The Chestaut Hill School, located in a suburban area,
enrolls children from the upper economic levels. Chil-
dren of ages 3, 4, and 5 attend a morning session and pay
a fairly high rate of tuition.

St. Peter's School, an all day modified-Montessori school,
is situated in an area of about the same economic level
as the Labouré School. Children of ages 3, %, and 5
attend either a morning or an afternoon session and pay

a small tuition.

Design and Procedure

The Emmanuel House, Labouré; and Chestnut Hill Schools
supplied the non-Montessori subjects. The six months post-test
was administered to these subjects in December, 1965 and the
twelve months post-test was administered to them in June, 1966.
St. Peter's School supplied the Montessori subjects for the study.
The six months post-test was administered to the Montessori sub-
jects in May and June of 1966 and the twelve months post-test was
administered in January, 1967.




By the time follow-up testing occurred, a number of sub--
jects had left their original preschool classes and had enrolled -

in other schools. This was especially true of children who had - - -

passed from kindergarten to first grade. Where possible, ar-
rangements were made for a team of examiners to administer the
six and twelve months post-tests in each school where three or
more subjects were in attendance. Individual appointments were
made for all other subjects. In all, 91 per cent or 131 of the
144 subjects in the original experiment completed both the six
and tweive months post-tests. Attrition, in almost every case
where it occurred, was due to the fact that the family had moved
too far away to permit the child to return for follow-up testii~.

Figure 1 shows the number of subjects participating in
the present study, arranged according to their placement in the
schema of the Concannon experiment. Control subjects in the
original experiment received only group instruction because it
was considered highly nnlikely that individual instruction in the
neutral activities which constituted the control treatment could
have an effect that would differ appreciably from that of group
instruction.

Data and Instrumentation

For each subject, complete background information, as
obtained for the Concannon experiment, was recorded on a master
card. Mental age in months had been obtained for each sub ject
from the administration of the Revised Stanford-Binet Test of
Intelligence, Form L-M. Three personality measures which had
been included in the Concannon experiment and which were found to
have no significant interaction with gain scores, were omitted
from any analysis in the follow-up study.

Equipment and Testing Procedure

To obtain the haptic test data, each subject was tested
individually in a room apart from his regular classroom. Twenty
plywood forms of geometric design, devised by Concannon, com-
prised the testing material, Forms were 3/8 inch thick and
their maximum width or diameter was approximately 3 inches, so
that each form could be grasped and handled with ease by a child.
The subject was asked to put his hands through an opening in a
small screen which enabled him to handle the objects presented
to him but not to see them.

The five tests of haptic perception devised and used by
Concannon as the pretest and post-test of the original experiment
were repeated with each subject at the end of the six and twelve
month intervals. A score of 1 was given for each correct answer
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SCHOOL: LCHTESSORI NON-MONTESSORI

TREATMENT : Experimental Experimental
SEX: Boys Girls Boys Girls
INSTRUCTION: Ind., Gr. Ind. Gr. Ind. Gr. Ind. Gr. :
a.m. 7 6 6 6 5 & 5 5 o ond
SESSION: o
p. m. 5 6 6 7 b b 6 é
TREATMENT : Control Control Z%
SEX: Boys Girls Boys Girls f%
INSTRUCTION: Group Group Group Group
a. m. 7 5 5 6
SESSION:
p. m. 6 5 5 b
Total Montessori Ss: 72 Total Non-Montessori Ss: 59

Figure 1. Placement of Subjects

and zero for each incorrect response. A perfect score for any
one test was 20, and the total score possible on all tests was
100. A sample of the Test Data Card, used in scoring, appears in
Appendix A.

In Test 1 the subject was handed each geometric form and
asked to identify it or its constituent shapes by the geometric
name(s).

In Test 2, twe identical and one non-identical forms were
handed to the subject, and he was asked to match the two identi-
cal forms. It is conceivable, especially when one considers
Lowenfeld's (1945) thesis, that haptic perception in Test 2 would
not necessarily involve the translation of tactile sensations into
visual images, since the subject could detect similarities by
placing two forms, one on top of the other, and turning and manip-
ulating them until similar sides, angles, and/or opening were
aligned.
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Four 3 x 10 inch unglazed white cards, each containing
black line drawings of five geometric shapes, were used in Test
3. As each geometric form was prgsented haptically to the child,
he was shown a card and asked to point to the picture of the
form he was handling. Test 3 thus asked the subject to visual-
ize and identify a haptically perceived form in terms of a line
drawing approximately one-half the size of the form it repre-
sented. Reproductions of the cards and drawings used in Test 3
appear in Appendix B.

Test 4 required the subject to draw a picture of the
form he perceived haptically. A sheet of white paper, 8% x 11
inches, divided into twenty blocks, was provided for this purpose.
Scores on Test 4 were necessarily affected by the motor develop-
ment of the subject. In the original experiment, after the
instruction and practice afforded by the learning prograim,
several subjects who attained high scores on the other four
tests were unable to draw any form except the circle, and a few
of these subjects produced similar records in the follow=-up
testing. A copy of the sheet provided for drawing appears in
Appendix C. :

In Test 5, the subject was asked to describe verbally
the characteristics of the form he perceived haptically.

The five tests probed diverse, although positively cor-
related, aspects of haptic perception (Concannon, 1966).
Answers to Tests 1 and 5 required verbalization, while Test 2,
3, and 4 required performance only. The original learning pro-
gram had provided experimental sub jects with numérons
opportunities to learn and use the tactual and motor skills
and the identifying and descriptive terms which were later
examined in the fimal test of the original experiment and the

present study.

The final test of the Concannon (1966) experiment con-
stituted the pretest of the follow-up study. Independent
variables for the study were: (1) type of treatment (experimen-
tal or control); (2) type of instruction (individual or groupl; -
(3) type of preschool attended (Montessori or non-Montessori);
(4) sex; (5) session attended in the preschool program (morning
or aftermoon); (6) chronological age ir months; (7) mental age
in months from the Revised Stanford-Binet Intelligence Scale,
Form L-M; and (8) years in school previous to participation in
the Concannon experiment.

Dependent variables for the comparisoms within the ex-
perimental group were scores from the six months and twelve
months post-tests. Dependent variables for comparisons between
experimental and control subjects were the differences between
the pretest of the follow-up study and the six or twelve months
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post-test. In the original experiment, this type of difference
score was called a "gain score," a term considered inappropriate
in the follow-up study because many subjects, especially in the
experimental group, showed a loss of one or more points on the
six months or twelve months post-test. Since positive changes in
pretest to post-test differences could reflect not only retention,
but also natural development of haptic abilities, the term "reten-
tion score" was considered an equally unsuitable designation.

For the purposes of the follow-up study, therefore, differences
between pretest and post-test scores were named "change scores"
because this term appeared more likely than other alternatives

to convey the true nature of these dependent variables and to

avoid misleading connotations.

On the advice of Dr. Robert A. Bottenberg, senior research
consultant for the study, change Scores from the six months to
twelve months testing period were not included in the analysis
and report because the differences involved were small and ap-
peared more likely to obscure, rather than elucidate, the major

objectives of the study.

Statistical Procedure

The general statistical approach to the analysis of the
data was a multiple analysis of covariance. Pretest scores were
used as covariates for the six and twelve months post-test
scores. Change or growth in a specific aspect of haptic recog-
nition was indicated by a change from pretest to post-test
performance in that aspect of haptic recognition.

In the tecting of Hypothesis 1, five scores for each of
the two post-test periods made a total of ten scores which were
used as the criterion measures in this part of the analysis.
Each score was subjected to a separate covariance analysis. For
each set of scores, four types of independent variables: in-
struction, school, sex, and session were considered as factors
for which main effects were tested, with chronological age,
mental age, years in school, and pretest scores taken as con-

comitant variables.

In the testing of Hypothesis 2, a similar procedure was
followed. Five change scores, computed for each of the two post-
test periods, made a total of ten change scores, and these were
the criterion measures for the second part of the analysis. Each
change score was subjected to a separate covariance analysis.

For each set of change scores, five types of inedpendent vari-
ables: treatment, instruction, school, sex, and session were
considered as factors for which main effects were tested, with
chronological age, mental age, and years in school taken as
concomitant variables.
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The computational analysis of the criterioen variables
was based on vector concepts and multiple linear regression -
models described in Bottenberg and Ward's Applied Multiple
Regression Analysis (1963). Tests on main effects .and linear
regressions were made in this procedure by computing error sums
of squares for appropriate full and restricted multiple regres-
sion models. The error sum of squares (e. s. s.) for any
regression model was obtained by computing the squared multiple
correlation coefficient, Ra, for that regression model and

obtaining the e. s. s. as

N x (criterion. variance) x (1-R2)

This computational approach permitted the use of existing inter-
correlation ard multiple correlation computer routines, and
provided for the solution of a system of normal equations where
orthogonality could not be maintained between independent fac-
tors. Orthogonality could not be maintained because, regardless
of the distribution of subjects in the original experimen’,
attrition of subjects in the follow-up study resulted in an
uneven distribution of N's in the various cells of the design.

An intercorrelation matrix containing all variables to
be used in the analysis was obtained for the 131 cases in the
study. With this as input a series of regression models was
specified, and R* for each model was computed by using the
appropriate set of input variables from the matrix. An identi-
cal set of regression problems was run and R%s computed with
respect to independent variables using the appropriate crite-~

rion (dependent) variables.

All statistical analyses on the research project were
computer processed using Fortran programs with existing For-
tran subroutines for intercorrelations, multiple correlationmns,
data transformation, and F-ratio with corresponding probability
level computation. Programs were prepared by Dr. Robert A,
Bottenberg of Lackland Air Force Base, Texas, the senior
research design consultant for the study.
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CHAPTER III

RESULTS

_ ment, subjects divided by
type of school and typ formed the experimental and
contzol groups. Experimental sub jects were assigned to either
individual or group ijnstruction. Control sub jects received group
instruction only, since individual instruction, in the neutral
activities of the control treatment, was considered impractical
and unlikely to have a significant influence on results. Within
each school, stratified random assignment, by seXx, session, and
chronological age, placed subjects in experimental—individual,
experimental-group, and control treatments.

Analysis of Data

Table 1 summarizes the major groupings of subjects who
participated in the six and twelve months follow-up testing.
Despite the attrition of thirteen subjects, ma jor groups showed
only slight and non-significant variations in mean mental age
and chronological age, with three exceptions. Experimental non-
Montessori subjects were older than Montessori sub jects, and
among subjects who received individual instruction, non-
Montessori subjects were older than Montessori subjects. In the
experimental group, the mean mental age of girls was higher than
that of boys. All three of these differences were significant

at the .05 level.

For the 88 subjects in the experimental group, the range

in mental age was from 27 to 90 months, and in chronological age
from %6 to 70 months. The 43 control subjects ranged in mental
age from 32 to 96 months and in chronological age from 39 to

71 months.

Forty-three of the subjects in the experimental group
had attended a morning preschool session during the Concannon
experiment and 45 had attended an afternoon preschool session.
Twenty-one control sub jects had attended preschool in the mora-=
ing, while 22 had attended afternoon sesfions.

Three children had attended school for three years; 26
for two years; 41 for one year; and 61 were enrolled for the

first time.

Mental age, chronological age, and years in school have
been reported according to measurements recorded at the inaugu-

ration of the Concannon experiment.
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TABLE 1

RESULTS OF t-TESTS EETWEEN MAJOR GROUPS FOR
MENTAL AGES AND CHRONOLOGICAL AGES2

Mental Age Chronological Age

X o t p X rlt p
i

Tot‘l oXPe. 88 66.1’4' 11.88
Total cont. |43 ]63.80 12,15 [1.22 %05

Exp. ind. by | 66,59 P47

Group N

\\n
&
¥R

=~} 00
o\’o
SR

&
)

54,7518

Exp. group |U44 | 65.68 12,27 | .35 %05 | 56.% |8.50 | .87 .05
Mont. 221 64,11 11.93 54,68 | 8.13 ) ‘
N-Mont. 59| 66.61 12,04 | 1.18 [205 | 57.32 | 8.4k | 1,80 |405
Zxp. Mont. |49 | 65.29 12,12 53.88 | 8.49

Exp, n-Mont. |39 | 67.21 1149 | .75 .05 | 57,67 | 8,40 | 2.07 105

Exp. Mont. |49 65.29 12.12 53,88 | 8,49
Cont. Mont., |23 61.6111.10]1.22|%05|56.39|7.00 |1.22 205
Exp. nMont. | 39| 67.201 01.49 57.67 | 8,40

Cont. n-Mont.| 20 | 65.4502.96 | .52 {205 | 56.65 | 849 | 43 205
Exp. ind, :
Mont. ol | 65.50(11.68 52,21 | 8,22
N-Mont. 20| €5.10 1069 | 1.32 |%os | 57.80 | 8.36 | 2,18 [<o05
Exp. group }
Mont. 25| 66,04 12,49 §5,48 | 8,44 |

N-Mont., 19| 65.21{11.95| .22 >.05 57.53| 8.4 .7812.05
Exp. male | 41| 69.12] 9.26 56.80 | 7.20
Exp. female |47 | 63.53{13.29] 2,24 | €05 | 54,47 | 9.62 | 1.26 >,05
Exp. a.m. 43| 67.86(12.41 55,47 | 8,96
8.36| 410|205 §
z

EXpe Pole 45| 64.49{11,11] 1,33} 205 55.64

8ngta assembled from measurements of mental and chrono-
logical ages made at the begimning of the Concamnon (1966)
sxperiment,
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The F-ratio (probability level = .05) tested the homo-
geneity of the variance among the means of the dependent variables.

Testing of Hypothesis 1. Hypothesis 1 dealt with differ-
ences between post-test means of groups receiving experimental
treatment.

Ezpothesis l1.--If pretest scores are controlled, when children
who have participated in a program of learning experiences
involving haptic perception are tested after a lapse of six
and/or twelve months following completion of the program,
there is no significant difference between post-test means
(for both six and twelve month intervals) in haptic percep-
tion scores.

(a) of subjects in individual instruction and subjects
in group instruction.

(b) of subjects who attended a modified~Montessori
presclicol program and subjects who attended a non-
Montessori preschool program.

(¢) of boys and girls.

(d) of subjects who attended a morning preschool session
and subjects who attended an afternoon preschool
session.

(e) of subjects who differ in chronological age.
(f) of subjects who differ in mental age.

(g) of subjects who differ in years of schooling re-
ceived prior to participation in the haptic learning

program.

In the analysis of data concerned with Hypothesis 1,
chronological age, mental age, previous years in school, and
pretest scores were held constant while tests of significance
were made to indicate the effects of instruction, school, sex,
and session on post-test means. Means appearing in the following
tables were taken directly from haptic test data. In the statis-
tical analysis, however, these means were zdjusted by covariance.
Occasionally in Tables 2 through 5, relativcly large differences
in post-test means are not accompanied by significant F-ratios.
Tt should be remembered that this situation would result from the
existence of large differences in the corresponding pretest means.
Pretest and post-test means and standard deviations for subjects
in experimental treatment are presented in Appendix D.
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Hypothesis 1 (a): Individual vs. group instruction.--
Table 2 presents the analysis of data for subjects in individual
and group instruction. The only F-ratio that was significant
appeared on Test 4 of the six months post-test. This was signifi-
cant at the .01 level and favored subjects who had received group
instruction. Subjects in individual and in group instruction did
not differ significantly on the final test of the Concannon
experiment.

According to the evidence presented in Table 2,
Hypothesis 1(a) was supported by all but one F-ratio.

TABLE 2

ANALYSIS OF GOVARIANCE FOR POST-TEST MEANS OF EXPERIMENTAL
SUBJECTS IN INDIVIDUAL AND GROUP INSTRUCTION

Post-test Means
Interval Test Individual | Group F P
(N = k) (N = bb)
X o X o
1 15.20 3.89 14,61 5,08 .36 |).05
Six 2 15.39 3.27 15.25 3.14 .00 |>.05
months 3 |16.43  2.59 | 16.14 2.64 .18 [D.05
L 11.16 4,01 12.16 4.73 7.60 [{.01
5 15.59 3.55 15.27 k.74 .03 (.05
1 15.36 3.60 14,86 4.08 .19 [D.05
Twelye 2 16 .00 3,02 16.68 2.89 1.43 [|5.05
months 3 |16.73 2.82 | 16.61 2.68 .13 [».05
b 13.36 L.64 13.11 4.35 21 |D».05 °
5 16.52 2.86 16.14 3.65 .02 |>.05

Hypothesis 1 (b): Montessori vs. non-Montessori Preschool
Classes.=--Data from Montessori and non-Montessori subjects in
experimental treatment are presented in Table 3. On the six
months post-test the only significant F-ratio favored
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non-Montessori subjects on Test 4. Two differences, significant
at the .01 and .05 levels, occurred at the twelve months interval.
These favored the Montessori subjects on Tests 2 and 3, respec-
tively. In the final test of Concannon's experiment, Montessori
subjects excelled non-Montessori subjects by differences signifi-
cant at the .05 level on Tests 1, 3 and 5.

TABLE 3

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF MONTESSORI AND
NON-MONTESSORI SUBJECTS IN EXPERIMENTAL TREATMENT

Post-test Means

Interval Montessori Non-Montessori

(N = 49) (N = 39)

I o 3

16.37 3.60 | 13.08 4,91 }3.09 [).05
Six 15.55 3.31 15.03 3,05 | .00 p.05
months 16.33 2.67 16.23 2.56 .01 .05

11.31 4.89 12.10 4,76 [6.62 E.os
16.80 3.28 13.72 4.57 1.76  P.05

15.31 3.70 | 14.87 4.03 |1.3% P.o5
17.14 2.5k 15.33 3.16 |7.23 |[{.01
months 17.37 1.79 | 15.79 3.42 |4.35 [.05

| 13.24 4,17 | 13.23 4.88 |1.46 F.os

Twelve

16.29 2.74 16.38 3.87 |2.70 .05

Hypothesis 1(b) was confirmed by all but one test for the
six months interval and by three tests for the twelve months
interval. Empirical evidence, therefore, tended to support, but
did not fully confirm Hypothesis 1(b). ,

No significant differences appear in Table E-1 of Appen-

dix E which compares Montessori and non-Montessori subjects in
individual instruction. In Table E-2, which presents data for
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Montessori and non-Montessori subjects in group instruction, a
difference significant at the .0l level appeared in Test L of .
the six months post-test and favored the non-Montessori sub jects.
On the twelve months post-test, Montessori subjects excelled non-
Montessori subjects on Test 2 by a difference significant at the
.01 level.

Hypothesis 1(c): Boys vs. girls.--Six and twelve months
post-test scores revealed no significant differences between the
performance of boys and girls. Hypothesis 1(¢) was accepted on
the basis of the information recorded in Table 4.

TABLE 4

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF MALE AND
FEMALE SUBJECTS IN EXPERIMENTAL TREATMENT

-
Post-test Means
Interval Test Male Female F P
(N = 41) (N = 47)
X o~ X o—
1 15.24 4,11 14.62 L4.86 1.31 ».05
months 3 |16.12 2.88| 16.43 2.36 |2.30  [>.05
b 12.10 4,42} 11.28 5.17 .69 .05
5 15.93 3.62} 15.00 4.59 <1h >.05
1 15.61 3.24| 14.68 4,28 .00 ».05
Tuelve 2 16.51 2.54} 16.19 3.30 .28 .05
months 3 17.44 2.05| 16.00 3.09 2.69 .05
L 13.54 3.68] 12.98 5.09 .99 > .05
5 16.80 2.51} 15.91 3.79 .00 > .05

When data for male and female subjects were analyzed
according to type of instruction received, a few differences
appeared. All of these were significant at the .0l level, and
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all favored girls who had received individual instruction.
Table E-3 in Appendix E summarizes this information, while the
data in Table E-4 indicates that no significant differences
appeared in the analysis of post-test scores for boys and girls
who had received group instruction. 4 s

3
3
E

Hypothesis 1(d): Morning session vs. afternoon session.
-=-As shown in Table 5, subjects from morning and afternoon pre-
school sessions performed equally well on the six months post-
test. Differences, significant at the .05 level, favored
morning session subjects on two tests of the twelve months post-
test. Hypothesis 1(d) was confirmed for the six months post-test,
but was not fully confirmed for the twelve months interval.

Table E-5 in Appendix E shows only one significant dif- .
ference favoring subjects who received individual instruction b
in morning preschool sessions. Among subjects who received . |
group instruction, however, Table E-6 shows three differences,
all significant at the .05 level, and all favoring the morning
session. These occurred on Tests 1 and 4 of the six months
post-test, and the difference on Test 1 persisted on the
twelve months post-test.

Hypothesis 1(e), 1(f), and 1(g). Hypotheses 1(e),
1(f), and 1(g) were tested by determining the significance of
the contribution made by the independent variable to the de-~
pendent variables when other factors were held constant.

Hypothesis 1(e): Chronological age.--Results for the
independent contribution of chronological age to post-test
scores are recorded in Table 6. No significant F-ratios occurred
on the six months post-test, but two differences, significant at
the .05 level, appeared on Tests 3 and 5 at the twelve months
interval. Hypothesis 1l(e) was confirmed for the six months
interval, but could not be fully accepted for the twelve
months interval.

Hypothesis 1(f): Mental age.--Analysis of the independ-
ent contribution of mental age to post-test scores is summarized.
in Table 7. On the six months post-test twe F-ratios, signifi-
cant at the .0l and .001 levels, occurred on Tests 1 and &, : ;
respectively. On the twelve months post-test, the only signifi- g i
cant F-ratio appeared on Test 4. The information contained in ;
Table 7 tends to support Hypothesis 1(f) for all haptic tests
except those which involve the drawing of haptically perceived
forms.
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TABLE 5

ANALYSIS OF COVARIANCE FOR POST-TEST MEAKS OF EXPERIMENTAL
SUBJECTS IN MORNING AND AFTERNOON PRESCHOOL SESSIONS

Poat-test Means
Interval Test Morning Afternoon F P
(N = 43) (N = 45)
X o X o
1 15.72 3.29 | 14.13 5.36 1.99 | 2».05
2 15.63 3.10 | 15.02 3.28 61 | 205
Six
months 3 16.37 2.44]16.20 2.78 00 | ;05
4 11,49 4,82 |11.82 4.87] .90 | ».05
5 15,91 2.96 | 14,98 5.05 96 | 05
1 16,09 2.65 | 14.18  L4.54 k49 | <05
2 16.28  2.81 |16.40 3.12 29 | 2os
Twelve ,
months 3 17.30 2.38 |16.07 2.95 4,81 |<os5
4 13,26 4.33 {13.,22 L4.65 02 >.05
5 16.84 2.54 |15.84 3.81 1.64 | P.05
Hypothesis 1(g): Years of Schooling.--Years of schooling
received prior to participation in the Concannon experiment made
no significant contribution to post-test scores for six and
twelve months intervals. Table 8 presents the evidence for the
acceptance of Hypothesis 1(g).




TABLE 6

TESTS FOR THE INDEPENDENT CONTRIBUTION OF
CHRONOLOGICAL AGE TO POST-TEST SCORES

Six Months Twelve Months
Test Post-test Post-test
F P F P
1 1.23 .05 1.83 .05
2 .88 >,05 1.23 7.05
3 .02 >.05 3,98 (.‘05
" o“} >o°5 00“ >o°5
5 1.78 >,05 4,21 Lo5

TABLE 7

TESTS JOR THE INDEPENDENT COSTRIBUTION OF
MENTAL AGE TO POST-TEST SCORES

Six Months Twelve Months
Test Post-test Post-test

F P F P
1 9.35 <.01 3,01 >.05
2 1.54 >.05 3,86 .05
3 3,04 >.05 .86 >.05
b 11.79 <.001 L,01 <.05
5 2.08 D05 2,05 205

]
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TABLE 8

TESTS FOR THE INDEPENDENT CONTRIBUTION OF PREVIOUS
YEARS IN SCHOOL TO POST-TEST SCORES

Six Months Twelve Months
Post=test Post-test

F P F P

1.16 2.05 2.96 7.05
25 >.05 .07 >.05
«33 >, 05 .03 >.05

1.55 >.05 1.29 >.05

0.00 >.05 .58 >.05

Findings regarding Hypothesis 1 may be summarized thus:

Subjects who had received individual instruction and
sub jects who had received group instruction were approxi-
mately equal in performance on both post=-tests.

No significant differences appeared between mean scores
of subjects from Montessori preschool classes and sub-
jects from non-Montessori preschool classes on four tests
of the six months post-test. Non-Montessori subjects had
significantly higher scores on Test 4 of that post-test.
On the twelve months post-test, Montessori subjects ex-
celled non-Montessori subjects by significant differences
on two of the five haptic tests.

Boys and girls were approximately equal on all six and
twelve months post-test scores.

For the six months interval, no significant differences
appeared between subjects from a morning and subjects

from an afternoon preschool session. On the twelve months
post-test two significant differences appeared, both
favoring the morning session. :

Chronological age had very little effect on post-test
scores. Significance was attained in only one test at
the twelve months interval.

The contribution of mental age to post-test scores was
negligible on most of the haptic tests. However, mental
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age made a significant contribution to scores on Test 4 -
at both the six and the twelve months intervals. Test L
required the drawing of haptically perceived forms. A
significant F-ratio also appeared on Test 1 of the six
months post-test. : :

Years of schooling received prior to participation in
the Concannon experiment made no significant contribu-
tion to post-test scores. .

Testing of Hypothesis 2. Hypothesis 2 dealt with com-
parisons of subjects in experimental treatment and subjects in
control treatment. The dependent variables concerned were the
change scores, that is, the differences between pretest .and
post-test scores for the six months and twelve months. intervals.
Change score. means appearing in the following tables were taken
directly from haptic test data. In the statistical analysis,
these means were adjusted by covariance. Where significant dif-
ferences occur, it should be noted that, while adjusted means
would vary somewhat from the means presented in the table, the
differences between adjusted means was in the same direction as
is indicated by the tabular data.

Hypothesis 2.~- When subjects who participated in a program
of learning experience involving haptic perception and

sub jects who composed the control group for this experiment
are tested after a lapse of six and/or twelve months follow-
ing completion of the program, differences in pre- and post-
test scores in the experimental group and differences in

pre- and post-test scores in the control group will not
differ significantly when these differences are analyzed

for the following factors:

(a) type of treatment received in the experimental program.
(b) type of instruction received in the program.

(¢) type of preschool attended.

(d) sex. .

(e) session attended in the preschool program.

(f) chronological age.

(g) mental age.

(h) years of schooling received prior to participation
in the experimental program.
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Hypothesis 2(a): Type of treatment.--Table 9 summarizes
pretest and post-test scores and standard deviations for experi-
mental and control subjects. In cvery test the experimental
group surpassed the control group in mean score.

TABLE 9

MEANS AND STANDARD DEVIATIONS OF PRETEST AND POST-TEST SCORES
FOR SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS

Six months Twelve moaths

Pretest Post=-test Post-test

Test
X o X o X o
Experimental (N = 88)
1l 17.97 2,47 14,91 L,54 15.11 2,86
2 17.26 2.98 15,32 3,21 16434 2.97
3 18.24 1.81 16.28 2.62 16.67 2.75
4 13,64 S.48 11.66 4,85 13,24 4,50
5 17.86 3.14 15.43 4,19 16.33 3429
Contrcl (N = 43)

1l 10.23 5.70 9,88 4,87 12.21 4,27
2 13,70 e 50 13.19 3.58 15.14 2.90
3 13.51 5.46 13.65 3,96 15.16 2.99
4 570 441 7.67 4,81 10.79 4,55
5 9.26 5.16 10.12 4,76 13,40 4,13

The analysis of covariance for change scores appears in
Table 10. In every test, the control group showed a smaller loss
or a higher gain than did the experimental group. All differ-
ences were significant, most of them at the 001 level. Therefore,
Hypothesis 2(a) was rejected.
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TABLE 10

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF SUBJECTS
IN EXPERIMENTAL AND CONTROL TREATMENTS

Mean Change Score r é;
Interval] Test Experimental Control ¥ p f}
(N = 88) (N = ‘3)
X o X o ;
1 "3.06a 3041 -0.35 3.80 2.0.64 <001 :h
2 | -1,94 3,55 | =0.51 4.36 4,25 | €05
Six i
months | 3 | -1.95 2.65 | 0.14  4.35| 13.20 | G001
4 | -1,98  3.06 1.98  3.20 | 45,07 |{.001
5 | -2.43 3.08 | 0.86 3.17 | 28.87 |00l
1 | -2.85 3.43 | 1.98  4.23| 47.73 | ool
2 | -0.92 3,07 1.44  5.24 | 10,12 {€o1
Twelve
months 3 | =1.57  2.65 1.65 4.58 | 23.30 | {oOl
4 | -0,40 2,90 509 3,76 | 86,24 | {001
5 | =153  3.10 4,14 3.89| 74,58 |£.001

8Minus sign indicates a loss between the pretest and
post-test of the follow-up study. The final test of the
Concannon experiment was the pretest of the follow-up study,

On the final test of Concannon's experiment, experimental
subjects received significantly higher gain scores than did the
control subjects on four of the five haptic tests,




Pretest and post-test scores and standard deviations for .
experimental and control subjects, divided by type of preschool
attended, are presented in Table F-1 of Appendix F. In both
the Montessori and non-Montessori groups, experimental subjecis
excelled controls on every test. - -

TPable 11 summarizes change scores data for Montessori
subjects. At the six months interval, one difference between
change scores was significant at the .01 level and two were
significant at the .001 level. All differences favored the
control group. On the twelve months post~test, all differences
were significant, three at the .00l level and one each at the
.01 and .05 levels. These differences, too, favored the control.
group. Similar results occurred with non-Montessori subjects,
as shown in Table 12. The only non-significant difference
appeared on Test 2 in both the six and the twelve months post-
tests.

Pretest and post-test scores and standard deviations
for boys and girls in experimental and control treatments are
shown in Table F-2 of Appendix F. On every test boys and girls
in the experimental group received higher mean scores than boys
and girls in the control group.

A1l F-ratios for the change scores for boys summarized.
in Table 1% were significant and favored the control group.
Pable 14 shows that results were somewhat less decisive for
girls. On the six months post~-test, only two differences were .
significant. These were at the ,001 level and favored the con-
trol group. Results from the twelve months post-test showed
only one non-significant difference which appeared on Test 2.
On the other four tests, control girls were superior to experi-
mental girls in change sccre means.

Table F-3 in Appendix F summarizes pretest and post~-test
means and standard deviations for experimental and control sub-
jects divided according to attendance in a morning cor an
afternoon preschool session. Experimental sub jects were
superior to controls on the mean score of every test.

The analysis of covariance for change scores of subjects
from a morning preschool session is presented in Table 15. In
all tests except one, for the six months interval, control
subjects received significantly higher change scores than experi-
mental subjects. Among subjects from an afternoon session, for
both the six and twelve months intervals, control subjects were
significantly superior to experimental subjects in four out of
the five haptic tests. On both post-tests a non-significant
difference appeared for Test 2. This information is summarized
in Table 16.
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TABLE 11

ANALYSIS OF COVARIANCE FOR MEAN SHANGE SCORES OF MONTESSORI
SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS

Mean Change Score
Interval Test Experimental Control F | p
| (N = 49) (N = 23)
X o X a
1 -2.39% 2.90 0.0k 3,62 8,53 o1
2 2,22 3,48 ~0.78 3,55 2.32| 205
six
mcnths 3 ~2,51 2.66 -1.52 3.85 1,84 | xo0-5
4 -2.65 2.87 2.7 2.37 51.52 | <oo1
5 2,41 2,95 1.43 3,42 19,49 | <001
1 -3,45 3,30 2.13 4,71 34,19 | {o01
2 ~0.63 3,23 2.30 5.25] 8.66 |{.01
Twelve
months 3 -1.47  2.33 1.04 5,407 6.53 |05
A -0.71 3,00 6.30 3.28| 82,96 | €001
5 -2.92 2,35 h.ok  3.42| 63,86 | 001

*Minus sign indicates a loss between the pretest and post-
test of the follow-up study. The final test of the Concannon
experiment was the pretest of the follow-up study.
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TABLE 12

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF NON-MONTESSORI
SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS

é Mear Change Score
Interval | Test Experimental Control F P
(N = 39) (N = 20)
X o X o
1 -3,908 3,79 ~0.80 3.94 | 11.24 | .01
2 -1,59 3,60 -0.20 5.11 1.371 | 205
Six _
months 3 -1.26 2.46 2.05 4.10 | 13.39 | <.001
4 "1313 3009 1005 3073 7048 001
5 | -2.46 3.24 0.20 2.69 | 9.40 | {01
1 -2.10 3.44 1.80 3.59 | 14.61 | <001
2 -1.28 2.82 0.45 5.03 2.13 | 2.05
Twelve
months 3 | -1.69 3.01 2.35 3.28 | 17.01 | Coo1
4 | -0.00 2.72 3.70  3.80 | 19.06 | €001
5 0.21 3.05 s.25 4.37 | 20.71 | €oor

test of the follow-up study.
experiment was the pretest of the follow-up atudy.

“Minus sign indicates a loss between the pretest and post-
The final test of the Concannon




TABLE 13

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF MALE
SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS

.
Mean Change Score
Interval Test Experimental Control F P
(N = 41) (N = 29)
T o X o
1 -3.15% 3.21 0.52 3.40| 22.19 | ¢oo1r
2 =2.20 3,43 0.39  5.16f 5.71 | €05
Six -
months 3 -2.46 2.88 1.26 4.95| 19.75 | {,001
N -2.22 3.45 1.26  2.57f 17.31 [(.001
5 -2.46  3.11 0.65 2.90] 13.38 | (00
1 -2.78 3.00 2.57 3.84| 30.02 | €001,
2 -1.07 3.29 2.30  5.77] 9.65 |<.01
Twelve
months 3 -1.15 2.46 2.87 5.14| 17.65 | ¢.001
N -0.78 3.10 5.13 4,19 44,50 |<.001

“Minus gign indicates a loss between the pretest and
post-test of the follow-up study. The final test of the Concannon
experiment was the pretest of the follow-up .cudy.
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TABLE 14

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF FEMALE

SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS

Mean Change Score

Interval Test Experimental Control F P
(N = 47) (N = 20)
X o X o
1 -2.98% 3.56 | -1.35 3.98] 2.66|2>.05
) 2 <1.72  3.63 | -1.55 2.87| 09| 205
;t:ths 3 <151 2,33 | =1.15 3.09| 33|05
n -1.77 2.67 2,80 3.63| 30.59 | <001
5 ~2.40 3,06 1.10 3.43 14;59 {001
1 -2.91 3.76 1,30 k.54 17.40| {001
2 -0.79 2.86 A5 L34 1.73 | >.05
Twelve
months 3 ~1.94 2.76 25 3.33 5.87| €.05
4 -0.06 2,67 5,05 3.19| 40.38| {.001
5 -1.49  3.19 4,65  4,57| 4he7t| o001

test of the follow-up study.

experiment was the pretest of the follow-up study.
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TABLE 15

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCCRES C¥ SUBJECTS

FROM MORNING PRESCHOOL SESSIONS IN EXPERIMENTAL
AND CONTROL TREATMENTS

Mean Change Score

Interval Test Experimental Control F P
(N = 43) (N = 21)
X o X o
1 -2.40% 2,63 | 0,05 3.90 | 9.46 |01
2 -1.58 3.15 | 0.48 4,02 | 3.70 |>05
Six
months 3 -1.88 2,70 0.33 4,90 5.93 405
I -2,09 3.23| 2.81 2.52 | 36.78 1{.001
5 2,09 2.84| 0.90 2.60 | 11.60 |€o0o1
1 2,12 2,76 | 2,90 4,66 | 2u.84 ﬁ(.om
2 -0,93 3.14 | 2,48 5,84 | 10,59 |€.0L
Twelve
months 3 -0.95 2.62 | 2.81 4.80 | 14,58 {001
b -0.33  2.71 | 5.67 3.5 | 51.96 |00l
5 -1.16  3.33 | 4,71 L.45 | 38.62 |(.00L
8Minus sign indicates a loss betwsen pretest and post-
test of the follow-up study. The final test of the Concannon

experiment was the pretest of the follow-up study,
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TABLE 16

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES COF SUBJECTS

FROM AN AFTERNOON PRESCHOOL SESSION IN

EXPERIMENTAL AND CONTROL TREATMFNTS

Mean Change Score

Interval | Test Ex}arj:nznstsal %;n:rg%) F P
X o X o

1 3.4 3.9 | -0.73 3.66 | 10.591<.01
2 2,29 3.86 |-1.45 L.,46 0.69| »05

ii;ths 3 2,02 2.59 |-0.05 3.75 6.41 | <.05
b -1.87 2.90 | 1.18 3,56 | 14.83|<.001
5 -2.76 3.26 | 0.82 3.63 | 17.30|<.001
1 -3.5% 3.83 | 1.09 3.55- | 22.81|<,001
2 -0.91 3.00 | 045 4,37 1.65| »05

;::}‘;Z 3 -2.16 2.55 | 0.55 4.08 8.39 |<€.01
b -0.47 3,07 | 4.55 3.68 | 36.68|<.001
5 1.89 2.81 | 3.59 3.17 | 39.45|<.001

fest of the follow-up study.
experiment was the pretest of the follow=up study.

4

8Minus sign indicates a loss between pretest and post-
The final test o: the Concannon
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Hypothesis 2(b): T -pe of instruction.--Table 17
surnarizes the analysis of covariance for experimental sub-
jects in individual and group instructior. The only signi-
ficant difference was at the .05 level and appeared on Test 4
of the six months post-test. This favored group-instructed
subjects, who also excelled individually-instructed sabjects
by a significant difference in mean scores on the same test
at the six months interval, as shown in Table 2. Both in-
dividually and group-instructed subjects showed losses in
change scores on every test for both intervals. On the basis
of the information appearing in Table 17, Hypothesis 2(b) was
accepted for the six months interval and for all but one test
at the twelve months interval.

Conirol subjects received only group instruction. Their
change score data, therefore; could not be analyzed for éif-
ferences in type of instruction received.

Concannon (1966) found no significant differences in
gain scores of subjects who received individual instrucction
and those who received group instruction.

Hypothesis 2(c): Type of preschool.--The analysis of
covariance for change scores of Montessori and non-Montesscori
subjects in experimental treatment is presented in Table 18.
Four significant differences appeared, all favoring non-
Montessori subjects. At the six months interval, a difference
on Test 4 was significant at the .01 level. At the twelve
months interval, differences significant at the .05 level
appeared on Tests 1 and 4, while a difference at the .001 level

of significance appeared on Test 5. Non-Montessori subjects
gained in chege szores on Test 5 at the twelve months interval.
Otherwise both Montessori and non-Montessori experimental sub-
jects experienced losses in change scores on all tests for both
intervals.

In the analysis of covariance for post-test means of
Montessori and non-Montessori subjects in experimental treat-
ment, which appears in Table 3, Test 4 at the six months
interval showed a siinificant difference favoring non-Montessori
sub jects, while Tests 2 and 3 at the twelve months interval
showed significant differences at the .01l and .05 levels,
respectively, favoring Montessori subjects.

The analysis of covariance for change scores of control
sub jects from Montessori and non-Montessori preschool classes
appears in Table 19. A single significant difference appeared
or Test 3 at the six months interval. This was at the .05 level
and favored non-Montessori subjects. On the six months post-
test the two control groups gained in change scores on some
tests and lost in change scores on others. The twelve months
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post-test, however, showed change score gains on all tests for
both control groups,
TABLE 17

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF EXPERIMENTAL
SUBJECTS IN INDIVIDUAL AND GROUP INSTRUCTION

-y
Mean Change Score
Interval} Test Individual Group F P
(N = 44) (N = 44)
X o X o

1 |-2.93% 2.81 | -%.18 3.91 | .03 | 2.05

2 2,23 3,79 ~1,66 3,26 o721 205

:;:.tha 3 |-1.86 2,94 | -2.05 2.3 | ,07{ >.05
4 |-2.82 2,29 | -1,14 3.8 [11.24 | <.01
5 |-2.73 2,73 | -2..4 337 | W11 .05
1 |-2.77  3.20 | ~2.93  3.63| .00| >.05
2 |-1.61 3.14 | -0.23  2.84 ] 3.11| 2,05

Twelve

months 3 | =1.57 2.83 | -1.57 2.46| .01 | 205
4 -0.61 2,56 -0.18 3,19 | 1.33| 2.05
5 |-1.80 2,77 | -1.27 3.38) .16| 2.05

8Minus sign indicates a loss between pretest and post-
test of the follow-up =tudy. The final test of the Concannon
experiment was the pretest of the follow-up study.
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TABLE 18

ANALYSIS OF COVARIANCE FOR MEAN CEANGE SCORES OF EXPERIMENTAL
SUBJECTS FROM MONTESSORY AND NON-MONTESSORI
PRESCHOOL CLASSES

Mean Change Score
Interval | Test Montessori Non-Montessori F P
(N = 49) (N = 39)
X o X o
1| -2.39% 2.90 | -3.90 3.79 | .18 | .05 1
2 2,22 3.48 <1.59 3.60 73 205 ‘
Six
months 3 |=2.50 2,66 | -l.26 2,46 4 | 05
5 "'2.‘“'1 2.95 -2.“’6 3.2“ .% >.05 §
i
1 |-3.45 3.30 | -2.10 3.4 | 6.60 | <05 4
2 |-0.63 3.23 | 1.28 2.82 | .57 | >os g
Twelve
nm‘th’ 3 -10’47 2.33 "1.69 3001 033 >o°5 ,
b =071 3.00 | -0.00 2,72 | 5.53 |<.05
5 |-2.92 235 | 0.2 3.05 |w.67 |<o0m
Minus sign indicatss a loss between pretest and post- .-
test of the follow-up study. The final test of the Concannon
experiment was the pretsst of the follow-up study.
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TABLE 19

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF CONTROL
SUBJECTS FROM MONTESSORI AND NON-MONTESSCRI
PRESCHOCOL CLASSES

Mean Change Score
Interval | Test Montessorl Non-Montessori F P
(N = 23) (N = 20)
X o X T
1 O 3,62 0,80 3.9 0 | >.05
S 2 "0078‘ 3055 "0.20 5011 .20 >.05
ix
L 2,78 2,38 1.05 3.73 A3 | 205
5 1.43 3.42 0,20 2,69 39 | »05
1 2,13 4.7 1.80 3.59 o S 2,05
Twelve
months 3 1,00 5,40 2,35 3.28 52 | X05
L 6,30 3.28 3,70 3.80 | 1.53 | »05
5 b,O4 3,42 | 4,25 4,37 { 60 | .05

3inus sign indicates a loss between pretaest and post-
test of the follow-up stucy, The final test of the Concarmon
expariment was the pretest of the follow-up study.
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With regard to experimental subjects, the information
appearing in Table 18 indicates that Hypothesis 2(¢) was sup-
ported by four out of five tests at the six months interval, but
by only two of the five tests at the twelve months interval..
With regard to control subjects and the data appearing in Table
19, Hypothesis 2(c) was supported by all but one test at the six
months interval and by all tests at the twelve months interval.
Empirical evidence, therefore, tended toward rejection of
Hypothesis 2(c¢) for experimental subjects and toward acceptance
of Hypothesis 2(c¢) for control groups.

In her comparisons of gain scores for Montessori and
non-Montessori subjects, Concannon (1966) found differences
significant at the .00l level on every test and all of these
favored Montessori subjects.

Hypothesis 2(d): Sex.--In Table 20 the analysis of
covariance for mean change scores of male and female subjects
in experimental treatment revealed two significant differences
on the six months post-test and no significant differences on
the twelve months post-test. On Tests 1 and 3 at the six
montns interval, girls excelled boys by differences significant
at the .05 and .0l levels, respectively. In the analysis of
covariance summarized in Table 4, however, boys and girls in
experimental treatment did not differ significantly in mean
scores on any test at either interval.

The analysis of covariance for mean change scores of
male and female subjects in control treatment is present«d in
Table 21. At both intervals a difference significant at the
.05 level appeared on Test 3 and favored control boys.

Among experimental subjects, boys and girls lost in
change scores on every test at both intervals. 1Ia contrast,
control boys gained in change scores on every test of both
post-tests. Control girls lost i~ change scores on Tests 1,
2, and 3 of the six months post-test, but gained in change
scores on Tests 4 and 5 at that interval and on all tests at
the twelve months interval.

While not completely decisive in either case, empirical
evidence tended to confirm Hypothesis 2(d) for both experimental
and control subjects. :

In her experiment Concannon (1966) found significant

differences in gain scores favoring girls on Tests 1, 2, and 3,
and a significant difference favoring boys on Test b,

L6




TABLE 20

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCCRES OF MALE
AND FEMALE SUBJECTS IN EXPERIMENTAL TREATMERT

|

Mean Change Score

Male | | Female
(N =41) (N = 47)

X o X o

"3015‘ Boa .20% 3056 605
“2.,20 343 |-1.72 3.63 2.05

"2."6 2.% "'1oﬂ 2.33 <t°1
2,22 345 |-1.77 2.67 >,05
-2 .u6 3.11 "zouo 30 “ 70 05

2,78 3,00 |-2.90 3.76 205
“1.07  3.29 |[=0.79 2.86 A05
<115 246 |-l 2,76 .05
-0,78 3,10 |-0,06 2,67 JOL | 2.05
<1.55 3.00 |-1.49 3.19 bl | 7,05

E Ol ke R AN Y S S S e MR RN A  E NCS sa I Reriind / 9 S50, T MR TR : B R R B g e b L Ny T s o G i SR . -»
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8Minus sign indicates a loss between pretest and post-
test of the follow-up study. The final test of the Concannon
experiment was the pretest of the follew-up study.




TABLE 21

ANALYSTS OF COVARIANCE FOR MEAN CHANGE SCORES OF MALE
AND FEMALE SUBJECTS IN CONTROL TREATMENT

¥ ¥
' Mean Change Score
Interval | Test Male Female F p
(N =23) (N = 20)
X o X o
[
1 52 3,40 | -1.35% 3.98 3.57 { .05
six 2 .39 5.6 | -1.55 2.87 1.92 | %05
months 3 1.26 4,95 -1.15 3.09 6.24 | €05
I 1.26 2,57 2,80 3.63 3.82 | >05
5 b5 2,9 1.10 3,43 A3 | Xx05
1 2,57 3.84 1.30  4.54 1.06 | >05
2 2,30 5.77 A5 4.3 1.50 | >.05
Twelve
months 3 2,87 5.14 25  3.33 5.63 | €05
b 5,13 4.19 5.05 3,19 .28 | >05
5 3.70 3.1 4,65 4,57 .79 | %05

&Minus sign indicates a loss betwsen pratest and post-
test of the follow-up study, The final test of the Concannon
experiment was the pretest of the follow-up study.




Hypothesis 2(e): Sessiong.--Table 22 contains the anal -
ysis of covariance for mean change scores of experimental
subjects from morning and afternoon preschool sessions. Both
groups showed losses in change scores on every test at both ine
tertv;a%s:thmver no oignificant differences appeared on either
post-test,

TABLE 22

HR AR AR I S a e datia d

ANALYSIS OF COVARIANCE FOR MEAN CHANGE SCORES OF EXPERIMENTAL
SUBJECTS FROM MORNING AND AFTERNOON PRESCHOCL SESSIONS

Mean Change Score
Interval | Test Morning Afternoon F P
(N = 43) (N = 45)
z %
- Z -2
1 |-2.49* 2,63 [-3.60 3.9 | .ou | 05 4.
i
Six 2 <158 3.5 |-2.29 3.86 | .55 | %05 3
months 3 |-1.88 2,70 |-2.02 2,59 | .03 | %05 g
b | -2,09 3.23 |-1.87 2,90 | 3.22 | Xx05 ;
5 -2009 208“ "2076 3026 .18 )OS
1 -2012 2076 -3056 3083 .0'# >.05
2 |-0.93 3.4 |-0,2 3,00 | 1.97 | >%05 i
Twelve =
months 3 |=0.95 2.62 |-2.16 2,55 M1 | 205 £

&inus sign indicates a loss between pretest and post-
test of the follow~up study. The final test of the Concannon
experiment was the pretest of the follow-up study,
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In the analysis of covariance for mean scores of experi-
mental subjects from morning and afternoon preschool sessions
which appears in Table 5, there were no significant differences
on the six months post-test. Two differences significant at the
.05 level appeared on the twelve months post-tes* and these

favored the morning groupe.

The analysis ¢f covariance for mean change scores of
control subjects from morning and aftermnoon preschool sessions.
is presented in Tahle 23. There were no significant differences
at the six months interval, but a singel difference, significant
at ths .05 level and favoring subjects from morning sessions,
appeared on the twelve months post-test. Control subjects from
morning preschool sessions showed increases in change scores Cn
every test at both intervals. Control subjects from afternoon
preschool sessions lost in change scores on three tests of the
six months post-test but gained in change scores on all other
tests at both intervals. :

Concannon (1966) found no significant differences
between subjects from morning and subjects from afternoon pre-

school sessions.

Hypotheses 2(f£), 2(g), and 2(h). Hypotheses 2(f),
2(g), and 2(h) were tested by determining the significance of
the contribution made by the independent variables to the
dependent variables, the change scores, when other factors were

held constant.

Hypothesis 2(f). Chronological age.--Table 2k
summarizes the tests for the independent contribution of chrono-
logical age to change scores. No significant F-ratios appeared
on the six months post-test and only one significant F-ratio
appeared on the twelve months post-test. BEmpirical evidence
favored acceptance of Hypothesis 2(f). |

In her experiment Concannon (1966) found that incre-
ments in chronological age had a significant effect on gain
scores for three of the five haptic tests.

Hypothesis 2(g): Mental age .,~=~The summary of tests for.
the independent contribution of mental age to change scores. is
summarized in Table 25. The only significant F-ratio was at
the .05 level and occurred on Test 1 for the six months interval.
These findings tended to confirm Hypothesis 2(g).

Increments in mental age had no significant effect on
gain scores in the Concannon (1966) experiment.

831
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TABLE 23

ANALYSIS OF COVARIAWCE FOR MEAN CHANGE SCORES OF CONTROL
SUBJECTS FROM MORNING AND APTERNOON PRESCHOOL SESSIONS 4

l;; Mean Change Score ;35

Interval | Test Morning Afternoon 4 P :;
(N = 21) (N = 22)

1 05 3,90 |-0.73® 3.66 | .29 | 2,05

2 .48 4,02 | -1.45  4.46 2,15 | 205

months 3 o33 4,90 | -0,05 3,75 | .00 | %05 4
4 2,81 2,52 1,18  3.56 [3.29 | >05 :

5 .90 2,60 82  3.63 | .02 | »o05

1 | 2.90 4.66 | 1.00  3.55 [1.94 | ».05 1

2 2.48  5.84 045  4.37 |2.88 | 2.05

Twelve ¢ ;
months 3 2,81 4,80 .55 4,08 [4.26 | <,05
1

4

4 5067 354 4,55 3.88 1465 | 705 g

5 | 471 4,45 | 3.59  3.17 [1.06 | 205 1

®Minus sign indicates a loss between pretest and post- ;

test of the follow-up study. The final test of the Concannon
experiment was the pretest of the follow-up study,. _j;
]
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TABLE 24

AGE TO CHANGE SC

TESTS FOR THE INDEPENDENT CONTRIBUTION OF CHRONOLOGICAL

Test

Six Months
Post-test

Twelve Months
Post~test

wm & W bdD O+

O %.05
o35 205
46 205
1.48 05
.81 >.05

»01 2.05
H 2205
.39 x05
4,03 <05
.56 »05

TABLE 25
-

TO CHANGE SCORES

TESTS FOR THE INDEPENDENT CONTRIBUTICN OF MENTAL AGE

Test

Six Months
Post-test

Twelve . ~*hs
Post-tes:




r Hypothesis 2(h): Years in school.--Table 26 presente the

results of teste for the independent contribution of years in
school prior to pari.cipation ir the Concannon experiment, Only
one significant P-ratio appeared and this was on Tewt 4 of the
six months post-test., Empirical evidence, while not absolutely
decisive, favored acceptance of Hypothesis 2(h),

{
|
E:
:
?

Previous years in school had no appreciable effect on
gain scoras in the Concannon experiment,
TABLE 26

TESTS FOR THE INDEPENDENT CONTRIBUTION OF PREVIOUS
YEARS IN SCHOOL TO CHANGE SCORES

Six Months Twelve Months
Test Post-test Post-test
F p = F P
1 2443 2.05 3425 .05
2 07 .05 .22 V.05
3 1,34 > 05 27 2.05
4 4,34 £,05 2,76 2.05
5 37 .05 .89 7.05

Findings with regard to Hypothesis 2 may be summarized
as follows, .

1, While experimental subjects surpassed controls on all
pretest and post-test means, control subjects attained
significantly higher change scores for both the six
and twelve months intervals,

2. When subjects were divided according to type of pre-~
school sttended, sex, and preschool session attended,
comparisons betweern experimental and control subjects
had the following results:




(a) Montessori and non-Montessori experimental sub jects
excelled Montessori and non-Montessori control sub-
jects, respectively, in all mean scores of the¢ six
and twelve months post-tests. Among both Montessori
and non-Montessori subjects, controls obtained sig-
nificantly higher change scores on a majority of the
haptic tests at both the six and the twelve months
intervals. :

oy R B T T W U R ~ -
AR a6 Wik R S R N

Boys and girls in the experimental group were supe-
rior to boys and girls in the control group on
post-test means for every test at the six and twelve
months intervals. Control boys were significantly
higher than experimental boys in change scores for
both six and twelve months post-testis. While ex-
perimental and control girls did not difier
significantly in change scores on three of the five
haptic tests at the six months interval, control
girls attained significantly higher change scores
for four of the five haptic tests in the twelve
months post-test.

N e

When subjects were divided according to the pre-
school session attended, in each session subjects
in experimental treatment surpassed controls in
post-test means. Among subjects from a morning pre-
school session, controls received significantly
higher change scores on all but one cf the haptic
tests for the six months interval and on all haptic
tests for +he twelve months interval. Among sub-
jects from an afternoon preschool session, controls
obtained significantly higher change scores on four
of the five tests for each interval.

There was very little difference between charge scores
attained at the six months and twelve months intervals
by experimental subjects who had received individual
instruction and those who had received group instruction.

Among experimental subjects from Montessori and non-
Montessori preschool classes, only one significant
difference in change scores occurred on the six months
post-test. This favored non-Montessori subjects who
also surpassed Mcantessori subjects by significant
differences in change scores on three of the five haptic
tests at the twelve months interval.

Among control subjects from Montessori and non-Montessori
preschool classes, there was very little difference in
change scores attained at either interval.
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" 76. Ir a comparison of change scores for boys and girls in

experimental treatment, girls were significantly superior
to boys on two tests of the six months post-test, but
there were no significant differences between boys and
girls at the twelve months interval. ‘

7. Only slight differences appeared in change scores
attained by boys and girls in control treatment. A sig-
nificant difference favoring boys occurred on Test 3 at
both the six and the twelve months intervals.

8. Within the experimental group, analysis of change scores
revealed no significant differences between subjects
from morning and subjects from afternoon preschool
sessions,

9. Among control subjects, differences in change scores
between subjects from morning and subjects from after-
noon preschool classes were slight and virtually
negligible.

10. Chronological age made little contribution to haptic
change scores. The only significant F-ratio appeared
on the twelve months post-test.

11. Mental age made little contribution to haptic change
scores. One significant F-ratio appeared on the six
months post-test. :

12. Years of schooling received prior to participation in
the Concannon (1966) experiment had little sffect on
change scores. Only one significant F-ratio appeared
or the six months post-test.

Comparisons with "oncannon's Results

In several instances results from the follow-up study
were in agreement with Concannon's findings. Among subjects in
experimental treatment, those who had received individual in-
struction and those who had received group instruction did not
differ appreciably on either mean scores or gain scores on the
final test of the Concannon (1966) experiment. Group-instructed
sub jects were significantly higher in mean score and in change
scores on Test 4 of the six months post-test, but otherwise
ne significant differences appeared between the two groups at
either interval of the follow-up study. In the Concannon
experiment, subjects from morning and afternoon preschool
sessions did not differ significantly in gain scores on any
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haptic test. This was further substantiated in the follow-up
study. The only significant difference in change scores which
appeared favored subjects in control treatment who had attended
morning preschool sessions.

Concannon found that mental age and previous years of
schooling had no effect on gain scores. In the follow-up
study these factors made only slight, and perhaps negligible
contributions to change scores. In each case a single 3igni-
ficant F-ratio appeared on the six months post-test.

Elsewhere, some contrasts to Concannon's findings ap-
peared. Montessori subjects, who were significantly superior
in mean scores to nom-Montessori subjects on Tests 1, 3, and 5
in the final test of Concannon's experiment, were significantly
lower than non-Montessori subjects on Test 4 of the six months
post-test. Differences in mean scores between the two groups
on other tests of the six months post-test were non-significant;
however, Montessori subjects excelled non-Montessori subjects
in mean scores on Tests 2 and 3 of the twelve months post-test.
Montessori subjects received significantly higher gain scores
than did non-Montessori subjects on all five haptic tests in
Concannon's experiment. Among experimental subjects in the
follow-up study, non-Montessori subjects excelled Montessori
by significant differences in change scores on one test at the
six months interval and three tests at the twelve months inter-
val, while Montessori subjects were not favored by any
significant differences in change scores. Only one significant
difference occurred among control subjects. This was on the
six months post-test and favored nqn-Montessori subjects.

Experimental subjects received significautly higher
gain scores than control subjects on four of the five haptic
tests at the end of the Con @mnon experiment. In the follow-up
study, this trend was reversed and control subjects received
significantly higher change scores on all tests for both the six
and the twelve months intervals. This type of reversal was not
unexpected, however, because the post-tests measured both haptic
abilities and the retention of learning, a matter which will
receive further discussion in Chapter IV.

In gain score measurements made at the end of the Con-
cannon's experiment, girls excelled boys by significant
differences on three haptic tests, while boys excelled girls on
one test. Among boys and girls who had received experimental
treatment, only two significant differences occurred in the
follow-up study. Both were at the six months interval and both
favored girls. Among control subjects, again only two signi-
ficant differences appeared, one at each interval and both
favoring control boys.
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In Concannon's experiment, incréments in chronological
age had a significant effect on gain scores in three of the _
haptic tests. In the follow~up study, chronological age made no
significant contribution to change scores on the six months post-
test and made a significant contribution to change scores on
only one test at the twelve months interval.
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' CHAPTER IV
DISCUSSION

Performance on the six months and twelve months posti-
tests reflected both the natural development of haptic abilities
and the retention of learning. Experimental treatment in Con-
cannon's experiment involved the recognition and association or
memorization of identifying eues detected through haptic per-
ception. This type of learning activity is probably more in
keeping with the sensory training practices of a Montessori
preschool program than with practices in more traditiomal
preschool classes. Experimental treatment also involved visual
study of geometric forms, the acquisition and practical appli-
cation of terminology, such as "circle," "triangle," "side,"
etc., and the description and drawing of visually as well as
haptically perceived forms. These activities resemble learning
experiences encountered in both Montessori and non-Montessori
learning situations.

In projecting findings from the research reported here
to other preschool children or other preschool programs and
activities, caution must be exercised, first of all, because the
use of haptic learning material was, in itself, rather unique.
Secondly, every study is necessarily limited by the number of
subjects comprising its sample. While subjects participating
in the study came from socioeconomic levels ranging from the
lower-lower to the upper classes and were in many ways repre-
sentative of urban and suburban preschool populations, the total
sample consisted of 131 subjects and was, therefore, only a
small percentage of the children then enrolled in preschool
programs throughout the United States. Nevertheless, since the
learning experiences involved were similar in marny ways to
current preschool activities and since subjects who participated
resembled many other preschool children, findings from the
follow-up study offer some us¢ * information regarding preschool
education and may help point outv questions that can be studied
profitably in further research.

. Analysis of post-test means and change scores of experi-
mental subjects afforded a more complete picture of retention
and haptic development than would have been available from the
analysis of either type >f score alone. Post-test means pre-
sented the level of toal performance that had been attained
during the six months and the year following completion of
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Concannon'’s experiment. Change scores demonstrated differences
between pretest (i.e. fimal test of the Concannon experiment)
and post-test performance and indicated whether post-test per-
formance represented a loss from, or a gain over, pretest scores.
In the follow=-up study post-test means and change score means
were subjected Lo appropriate adjustments by covariance. Since
post-test scores were measures of total performance and change
scores were measures of differences beiween pre- and post-test
performances, significant differences and F-ratios which ap-
peared in the analysis of post-test means were not always--and
were , in fact, seldom-=predictive of significant findings for
the same groups and tests in the analysis of change scores.
Convergely, significant findings in the analysis of change
scores seldom coincided with significant findings in the anal-
ysis of post-~test means.

In cases where a single significant F-ratic occurred in
the five haptic tests comprising a post-=test, it should be
remembered that, even in a series of tests where, theoretically,
there were no real differences, five per cent of the test
analyses would be expected to show significance at the .05 level
on the basis of chance alone. Thus it is pessible that an
isolated F-ratic, significant at the .05 level, is of less
importance than it immediately appears.

Experimental vs. Control Treatments:
Loss and Gain in Change Scores

A preliminary examination of findings from the follow-up
study reveals what is, perhaps, its most striking contrast to
Concannon's results in Tables 10 through 16. Here comparisons
of change scores, i. e., differences between pretest and post-
tests scores, for experimental and contrecl subjects showed a
reversal of the trend found by Concannon. At completion of the
latter's experiment, experimental subjects were decidely supe-
rior to control subjects in gain scores, i. €., the differences
between scores on the initial and final tests of the experiment,
on four of the five haptic tests.

At both the six and twelve months intervals of the follow-
up study, experimental subjects excelled c¢onirg¢ls in mean scores,
but controls obtained significantly higher change scores than
did subjects who had received experimental treatment. When data
was further analyzed according to type of preschool attended,
sex, and preschool session attended, all significant differences
favored subjects from the control group. Considering the
abilities and learaing examined in the post-tests, however,

53
AW

P T L L O SR

3y et i sl




these results were not unexpected. Subjects who had not par-
ticipated in a program of planned learning activities continued
to progress in haptic abilities and to acquire related learning,
since opportunities to learn %erms as, for instance, geometric
names for forms, and relationships, such as "inside," "outside,"
and "touching," are available outside formal learning situations.
Participation in the experiment treatment of the haptic learn-
ing program had enabled most of the experimental subjects to
acquire proficiency in the exercise of haptic abilities and in
the use of a vocabulary somewhat more technical and specific

than that ordinarily used by preschool children for the ident%-
fication and description of geometric forms. Usually a retention
study shows some loss in this type of proficiency.

Comparisons of change scores for experimental and control
subjects from a Montessori preschool program showed that control
subjects surpassed experimental subjects by significant differ-
ences on all but two tests, Tests 2 and 3 at the six months
interval. In a similar comparison of subjects from non-
Montessori preschool programs, controls surpassed experimentals
by significant differences on all tests except Test 2 at both
intervals. Apparently a common bhackground in the sensory
experiences provided by the Montessori system did not cause the
relationship between change scores for Montessori experimental
and control subjects to vary from the general relationship which
appeared between change scores for ROn-Montessori subjects from
experimental and control treatments.

In the follow-up study, there were instances in which
control subjects experienced losses in change scores. These
losses were slight and in only two instances did they involve
significant differences between comparative control groups.

Type of Instruction Received

Analysis of post-test means and change score means of
subjects in experimental treatment indicated that individual
and group instruction were equally effective when evaluated by
measurements made six months and twelve months after completion
of the Concaunon experiment. Apparently highly individualized
instruction, such as that which characterizes the Montessori
system of education, is not superior to group instruction in
realizing the aims of a preschool learning situation. In both
the analysis of post-test means and the analysis of change score
means a single significant differences occurred. In each case
this was at the .05 level on Test 4 of the six months post-test
and favored group-instructed subjects. While this evidence
indicated that, at the six months interval, group-instructed
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subjects were superior to individually-instructed subjects in
the drawing of haptically perceived forms, in the overall per-
formance differences between the two groups were considered
slight and perhaps negligible.

While individual instruction provides a one-to-one
relationship in which the pupil enjoys the undivided attention
of the teacher, supposedly a minimum of distraction, and immedi-
ate reinforcement of appropriate responses or immediate
correction of inappropriate responses, apparently group instruc-
tion also has its advantages. The group situation may provide
more variety in the models of apprepriate behavior which can be
observed and imitated by the pupil, as well as motivation in
the form of competition or participation with peers which is
absent when individual instruction is used. In the Concannén
experiment, group-instructed subjectis probably cobserved a
greater variety in the manner of exploring and matching haptic
forms and in producing acceptable drawing and verbal responses
than did individually instructed subjects. Furthermore, in a
group, reinforcement of appropriate responses and correction of
inappropriate responses can benefit not only the c¢hild whose
work or behavior is being examined by the teacher, but also the
other children present who, by group membership, have the oppor-
tunity to observe the situation and relate its implications %o
their own performance.

Although nothing in the present study substantiates the
hypothesis, possibly the presence of peers in the learning situ-
ation provides a feeling of security and an absence of anxiety
which do not cbtain when the child works alone with the teacher
and attempts to produce acceptable responses with a minimum of
trial-and-error and delay. Perhaps these or other more subtle
aspects of ihe learning situation help to equalize the efficiency
of individual and group learning situations. Perhaps, too,
educators at times place undue emphasis on the merits of either
individual or group instruction, since even in the Montessori
program, the child, after receiving instruction, works alone on
the task to be mastered, practicing the skill involved or
otherwise consolidating the learning acquired. Usually the
child who has received group instruction also proceeds to
similar practice of the appropriate skill or exercise of the
newly acquired concepts. Presuming then that the pupil has
sufficient motivation, maturation, and past experience to profit
from the instruction given, he can acquire and retain learning
equally well in either individual or group learning situations.
Since, for most children and for most schools, individual instruec-
tion is a financial and practical impossibility, the question
that should receive attention would seem to be: what size group
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will combine optimum learning conditions for the child with the
economic use of personnel, space, time, and materials?

Type of Preschool Attended

In the analysis of covariance for post-test means of
experimental subjects, dichotomized by type of preschool attended,
non-Montessori subjects were significantly superior to Montessori
sub jects on Test L4 of the six months post-test, but Montessori
subjects excelled by significantly higher scores on Tests 2 and 3
of the twelve months pest-test. Significant differences in haptic
test means favoring Montessori subjects had appeared on Tests 1,
3, and 5 of Concannon's final test. In Concannon's experiment,
also, Montessori subjects excelled non-Montessori subjects by
significant differences in gain scores on every test of the final
test. In the Analysis of change scores for experimental subjects
in the follow-up study, a difference significant at the .01 level
and favoring non-Montessori subjects appeared on Test 4 at the
six months interval. At the twelve months interval, differences
significant at the .05 level appeared on Tests 1 and 4 while a
difference significant at the ,001 level appeared on Test 5.

All three differences favored non-Montessori subjects. Among
control subjects the only significant difference in change scores
which appeared was at the .05 level. This was on Test 3 of the
six months post-test and favored non-Montessori subjects.,

This evidence indicated that Montessori subjects, who
were superior to non-Monte:ssori subjects at the end of the Con-
cannon experiment, tended to lose that advantage in the course
of time. The appearance of significant differences in post=test
means, favoring Montessori subjects, on Tests 2 and 3 at the
twelve months interval provided some evidence that the previous
superiority of Montessori subjects had not disappeared completely
in the year following Concannon's final test. Change score dif-
ferences, favoring non-Montessori subjects indicated that, in
the course of one year's time, the latter tended to lose iess
of their previously acquired learning and skill in the use of
haptic abilities than did Montessori subjects. Results of the
follow-up study led to the conclusion that, when evaluated on
the basis of relatively long-term retention of specific learning,
Montessori and non-Montessori preschool programs did not show
marked differences in their effects.

A question suggested by these results is thiss: did
superiority which Montessori subjects enjoyed over non-
Montessori subjects, near and immediately following completion
of Concannon's experiment, enable Montessori subjects, at the
same time, to enjoy advantages in other types of learning
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beyond the scope of the haptic tests? Such a question might
suggest furiher and broader investigations of the comparative
effects of Montessori and traditional preschool programs.

It is also interesting to necte that, although to an
observer the knowledge and skills examined in Concannon's tests
of haptic abilities would appear more in keeping with practices
in sensory perception advocated by Montessori and less character-
istic of non-Montessori preschool programs, Montessori and non-
Montessori control subjects were approximately equal in change
scores at both intervals of the follow-up study. Although, by
virtue of their preschool backgroud, Montessori subjects might
be expected to show greater improvement during this period in
the learning and skills emphasized in Concannon's experiment,
this was not the case.

Sex Differences

On the final test of her experiment, Conecannon found
that girls excelled boys by significant differences in gain
scores on Tests 1, 2, and 3, while boys excelled girls by
significant differences in gain scores on Test 4., In the
follow-up study, no significant differences appeared between
the post=test means of boys and girls on either the six or twelve
months post-tests. Among experimental subjects only two signifi-
cant differences in change scores occurred. These were on Tests
1l and 3 at the six months interval and favored girls. Amcng
control subjects significant differences in change scores,
favoring boys, appeared on Test 3 at both intervals. These
findings led to the conclusion that sex differences in haptic
learning measurements which appeared in Concannon's experiment
tended to diminish and disappear within a year's time.

Session Attended

Concannon found no significant differences in gain scores
when subjects were divided according to session (morning or
afternoon) attended in a preschool program. In the analysis of
post-test means no significant differences occurred at the six
months interval, but two differences, significant at the .05
level and favoring experimental subjects from a morning session,
appeared on Tests 1 and 3 at the twelve months interval. In the
analysis of change scores no significant differences occurred
among experimental subjects, while, among control sibjects, a
single difference significant at the .05 level and favoring
morning attenders appesared on Test 3 of the twelve months
post=test.




While these findings might offer some slight encourage-=
ment to the position that the morning is the best time of day
for learning, taken altogether, results from the follow-up
study offer little evidence that the preschool session attended
had more than a slight, and perhaps even negligible, effect
upon haptic abilities and the retention of learning. Therefore,
in schools where preschool children may attend either a morning
or an afternoon session, it appears that attendance at either
session should result in approximately the same acquisition
and retention of learning.

Chronological Age

Tn her experiment Concaunnon found that chronological age
had a significant effect on gain scores on Tests 2, %, and k.
In the follow=-up study chronological age made a significant
contribution to change scores on only one test. This was sig=
nificant at the .05 level and appeared on Test ik of the
twelve months post-test. Tests for the contribution of
chronological age to post-test scores revealed two significant
F-ratios on Tests 3 and 5 at the twelve months interval. These
were at the .05 level of significance. Resultls, then, indi-
cated that the relatiomship between chronological age and haptic

test performance decreased with the passage of time.

Possibly haptic perception, &s distinguished from skill
in the manifestatiom and use of hapti¢ perception, was the
eritical factor here. Since haptic perception is expected to
increase with age and to reach its maximum development within
the individual sometime between the ages of five and eight
years--and often by the age of six--one would expect the rela-
tionship between haptic perception and chrounological age to
diminish as children approach and pass the age of six years.
At the completion of Concannon’s experiment 66 subjects were
five years old or older, while 53 subjects were between the
ages of four and five years. Therefore, at the completion
¢f the follow=up study, 66 subjects were six years old or older,

and a total of 119 subjects had passed the age of five years.

_ Lack of relationship between chronological age and six
months scores may have indicated that a number of subjects had
attained maximum or near-maximum development of haptic percep-
tion during this period. In this case the appearance of
significant relationships between chronological age and twelve
months scores would be ascribed primarily to retention and
relearning of knowledge and skills acquired in the Concannon
experiment. There is also the possibility, however, that lack
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of relationship between chronological age and six months scores
may have resulted from a loss in acquired learning which was
large enough to obscure the effect of increased development in
haptic perception during this period. If this were the case,
the relationship between chronological age and twelve months
scores could be ascribed to the combined effect of the natural
development of haptic perception and the retention or relearning
of previously acquired skills. Commonplace experiences, in an
out of school, could have provided subjects with opportunities
to learn or relearn, in an informal way, knowledge which would
contribute to performance on the haptic tests.

The single significant relationship between chrono-
logical age and change scores for Test 4 at the twelve months
jnterval may have been of 1ittle consequence, or it may have
indicated that, with increasing chronological age, sub jects
attained increased maturation of fine muscles and increased
motor control and were able, therefore, to draw haptically
perceived forms with greater success.

Mental Age

In her experiment Concannon found no relationship be-
tween mental age and haptic test performance. In the follow=-up
study, mental age was found to make significant contributions
to post-test scores on two tests at the six months interval.
One of these was at the .0l level of significance and appeared
on Test 1, while the other was at the .001 level of signifi- ¥
cance and occurred on Test 4. On the twelve months post-test
mental age made a contribution, significant at the .05 level,
to post-~test scores on Test 4. The only significant contribu-
tion made by mental age to change scores was at the .05 level
and appeared on Test 1 of the six months post-test.
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Test 1 required the use of geometric names to identify
haptically perceived forms. Apparently, by the end of Con- ¥
cannon's experiment, sub jects of various mental ages had at-
tained approximately the same proficiency in applying stimulus 4
names to haptically perceived forms. Follow-up findings in- E
dicated, however, that subjects of higher mental ages retained E
more of this type of specific learning during the six months
following Concannon's final test than did younger sub jects.

In the follow-up study mental age made significant con-
tributions to scores on Test & of both post-tests. At the time
of Concannon's experiment, lack of development in motor ability
impeded the performance of many subjects on Test &, which
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required the drawing of haptically _.erceived forms. This
condition might account for the failure of a relationship to
appear between mental age and scores on Test 4 un Concannon's
experiment. Aside from its contribution to scores on Test 4,
mental age had only slight, and perhaps negligible, influence
an haptic test performance 31 the follow-up study.

Years in School

Concannon found that years of schooling received prior
to participation in the haptic learning experiment had no rela-
tionship to gain scores on the haptic tests. In the follow-up
study, previous years in school made no contribution to post-
cest scores and made a significant contribution to change scores
on only one haptic test. This was at the .05 level and appeared
on Test 4 st the six months interval. Evidence from the follow-
up study, therefore, leads to the conclusion that previous years
of schooling had only a negligible effect upon haptic test per-
formance. In this regard, results of the follow-up study
confirmed Concannon's findings. Apparently the number of
years spent in a preschool program prior to participation in
Concannon's experiment had little or no effect on the acquisi-
tion and retention of learning and haptic abilities.
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Summary

In summary, the follow-uv study revealed that, while
experimental subjects received higher post-test means than did
control subjects, control sub jects excelled experimentals by :
significant differences in change scores. Apparently this Eé
resulted from the loss by experimental subjects of some of the f
proficiency in the exercise of haptic abilities and in the use
of a relatively technical and specific veccabulary o identify -
and describe geometric forms which they had acquired during the 5
Concannon experiment. Control subjects, on the other hand, had 2
continued to progress in the natural development of haptic ¥
abilities and to acquire related learning, such as the names of £
geometric forms, since opportunities to learn these and similar ﬁ

3

terms are not confined to formal learning situations.

Tndividual and group instruction which had proved iy
equally effective for learning in the Concannon experiment, i
were still equally effective when evaluated by tests administered
six months and twelve months after the completion of the

experiment.

Montessori subjects who had excelled non-Montessori
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subjects at the end of Concannon's experiment, tended to lose
their advantage with the passage of time.

Sex differences in measurements of haptic abilities,
which were found at the end of Concannon's experiment, tended
to diminish and disappear in the course of a year.

Evidence from the follow-up study indicated that pre-
school session attended had little effect on haptic abilities
and the retention of learning. These resultis were in keeping
with Concannon's findings.

The relationship between chronclogical age and haptic
test performance, which appeared in Concannon's experiment,
decreased in the follow-up study.

Mental age, which had shown no relationship to haptic
learning in Concannon's experiment, made a significant contribu-
tion to post-test scores on Test L at both intervals. Test 4
required the drawing of haptically perceived forms. Otherwise,
the contribuiion of mental age to haptic test performance was
slight and perhaps negligible.

Years of schooling received prior to participation in
Concannon's experiment made very little contribution to change

scores at either interval of the follow-up study. This
evidence added further confirmation %o resulis chtained in
Concannon's experiment.
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CHAPTER V

CONCLUSIONS, IMPLICATIONS, AND RECOMMENDATIONS fz

Conclusions and Implications

0f fundamental importance among the results of the
follow-up study was recognition of the fact that preschool
children retained a considerable amoun? of the learning they
had acquired in a specific progran of planned activities. |
Retention was demonstrated six months and a year after Con- 'é
cannon's experiment had ended. When speaking of the pre- .
school period as a time of great learning, therefore, cne »
should remember that this designation applies not only to a .
range of diffuse experiences which afford preparation and
background for future learning, but also to specific learn-
ing which, when it is appropriately presented, can be ac-
quired and retained over a relatively long period of time.

S i ety
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Results also suggest that the acquisition and retention
of various types of learning in the preschool program might be
subjected to formal evaluation as a means of determining the
efficacy of methods used and the possibilities for improvements
in learning conditiomns.

In the period studied, subjects from experimental i
treatment tended to lose in score, while control subjects :
tended to gain in score, or, in a few instances, lose less '
than did experimental subjects. Apparently experimental sub- i
jects lost some of the learning and skill in the use of haptic i
abilities which they had acquired during Concannon's experiment.
Losses of this type are characteristic of a retention study and i
may even have masked some natrual development of haptic percep- ‘
tion during the six months and twelve months intervals. At the
same time, control subjects probably experienced scme natural ]
development in haptic abilities and acquired some related learn- {
ing, such as the names of geometric forms, since opportunities
to acquire this kind of information are available outside formal
learning situations. Accessibility of such information may also
have given experimental sub jects opportunities to relearn, in an
informal way, some of the material they had learned in Concan- :
non's experiment and had subsequently forgotten. Relearning
has often been used in the evaluation of retention., Presumably,
subjects who had previously learned and forgotten material would
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master that material more quickly when it was presented to them
a second time than would subjects who were exposed to the mate-

rial for the first time.

Findings from the follow-up study indicated that
individual and groap instruction were equally effective wken
evaluated by measures made six and twelve months after comple-
tion of Concannon's experiment. A preschool program in which
group instruction predominates, therefeore, may offer opportuni-
ties for learning and retention tahat are equal to those
presented in a program which stresses individual instruction,

Montessori subjestsz, who had teen significantly superior
to non-Montessori subjects in haptic test performance at the end
of Concannon's experiment, tended to lose their advantage in the
course of time, Within the experimental group several signifi-
cant differences in change scores favored non=Montessori subjects.
These results indicate that, when evaluated in terms of their
long~term effects on specific learning, Montessori and non-
Montessori preschool programs do not differ markedly. There is
a possibility, however, that their earlier, although %transient;
superiority enabled Montessori to acquire other learning noi
subject to examination in the haptic tests.

Significant differences in change scores favored non-
Montessori subjects and indicated that they had retained or
relearned more of the knowledge and abilities examined by the
haptic tests than had Montessori subjects. Montessori sub jects,
then, evidenced greater learning followed by less retention,
while non-Montessori subjects demonsirated comparatively less
learning followed by greater retention. Further investigation
would be necessary to determine whether there are factors in
the highly structured learning atmosphere of the Montessori
program which encourage pupils to acquire a maximum amount of
learning, but do not eucourage a sorresponding maximum of
retention,

In Concannon's experiment girls excelled boys by signif-
jcant differences in change scores on three haptic tests, while
boys excelled girls by a significant difference in change scores
on the test which required the drawing of haptically perceived
forms. In the follow-up study, these differences tended to
diminish and disappear and were, therefore, of presumably

limited duration.

Concannon found no relationship between preschool session
attended and haptic test performance. The few significant dif-
ferences which appeared in the follow-up study demonstrated only
slight and perhaps negligible superiority on the part of
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subjects who had attended a moraing prescrhknol sessiono
Apparentiy attendance at either preschool session resulted in
approximately the same retention of learning and haptic abilities,

Findings fror the follow-up study indicated that the
significant relationships beftween chronological age and haptic
test performance found in Concannon'’s experiment, tended to
decrease in the course of time. Sseveral fastors could have
contributed to these resulis, By the end of the follow=up
period a number of subjects were approaching or had passed the
age of six years, and many of +these subiects may have attained
their maximum or near-maximum development of haptic perception,
If such were the case, chronsiogical age wouid have made & pro-
gressively smaller . ontribution to haptic test performance.
Significant relationships between chronnlogical age ~ond test
scores appeared only at the twelive months interval in the follow-
up study. The failwure of chronological age to evidencse any
contribution to performancze on the six months post-=test might
be attributed to the possibility *that losses in retention masked
any increased developmeni in haptic perception which may hawve
occurred during that periocd. Twelve months scores, then, could
have evidenced the scombined effects of retention, relearning,

and natural development of haptis abilities.

In her experimen®t, Concanncn found no relationship
between mentzl age and haptic test performance. In the follow=
up study, mental age made significant contributions to post-test
scores and change scores on Test 1 at the six months interval
and to post-test scores on Tes% L at both intervals. These
findings indicate that, in Concannon's experiment, subjects of
various mental ages attained approximately the same proficiency
in naming haptically perceived forms, but subjects of higher
mental ages retained more of this learning during the following
six months. Apparently, however, this relationship was tran-
sient and of relatively minor importance, since it did not
appear at the twelve months interval. Of greater importance
was the faot that subjects of higher mental ages tended to re-
ceive higher scores on Test 4 at both intervals. Test &
required the drawing of haptically perceived forms. Failure of
Concannon'’s experiment to reveal a significant relationship
between mental age and the drawing of haptically perceived
forms may have been due %o anderdeveloped motor conbtrol which
was found in subjects of warious mental agss at that time and
impeded their performance ou Test b

Years of schooling received priocr to participation in
Concannon's experiment made only a negligible contribution to
scores attained on the post-tests, Results of the follow-up
study, therefore, confirmed Concannon's findings regarding
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this factor. Previous years of schooling did not have an
appreciable effect on the retention of learning or haptic
abilities. Apparently, the important factors which should
be considered when providing for the child's early education
are his ability to profit by preschool experiences and the
benefits which the preschool program offers for him,

Recommendations

While recent enthusiasm for preschool education has
recognized the ages of three to five years as an important
time for learning, few attempts have been made to evaluate
learning materials and methods at the preschool level by
means of retention studies. The research reported here in-
dicates that young children can acquire and retain a consid-
erable amount of specific learning when it is presented to
them in an appropriately designed program. Presumably,
therefore retention studies should be as helpful in the
examination and improvement of curricula and methods at the
preschool level as they are at higher levels of education.

Since in both Concannon's experiment and in the follow-
up study, individual and group instruction proved equally
effective, further studies might concentrate on ascertaining
the size of the group which facilitates optimum learning at
the preschool level. Perhaps, too, some effort could be made
to determine whether individual and group instruction result
in essentially the same learning situaticn, or whether each
type of instruction has its own distinctive characteristics
which influence learning. Should %the latter be the case, a
way might be found to incorporate positive characteristics
of individual instruction intoc the group situaticn, thus mak-
ing group instruction even more effective in preschool education.

Montessori subjects, who were superior to non-Montessori
subjects in haptic test performance at the end of Concannon's
experiment, tended to lose their superiority in the course of
time. Possibly, however, earlier superiority in one type of
learning facilitated the acquisition of other types of learning
not examined by the haptic tests. If some future research
could be designed to examine the related effects of a specific
learning program, results might produce a more comprehensive
picture of the influence of Montessori and traditiomal pre-
school programs on the learning of young children.
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Another point of comparison between Montescori and non-
Montessori subjects offering possibilities for further inves-
tigation was the significant superiority in change scores which
non-Montessori subjects achieved on the post-tests. Appar-
ently, during the follow-up period, non-Montessori sub jects
retained or relearned more of their previously acquired learning
than did Montessori subjects. Future investigations might
attempt to validate these findings and to determinez whether
exposure to the highly structured learning atmosphere of the
Montessori program encourages superiority in the acquisition of
learning without encouraging comparakle superiority in the
retention of that learning.

In the follow-up study haptic test performance repre-
sented both the retention of acquired learning and the natural
development of haptic perception. The separate effects of each
factor could not be determined, since, as part of a learning
experiment, Concannon's experimental treatment had been designed
to include instruction and practice in the learning and skills
required for successful performance on all of the haptic tests.
Results from the follow-up study suggest that haptic tests which
do not require verbalization or drawing are more likely, than
tests which do require these abilities, to measure haptic per-
ception with a minimum--although not an absence--of compounding
effects from acquired learning, verbal ability, and motor
control. While the relationships of haptic perception to
chronological age and mental age are of interest to students of
cognitive development, these relationships have not, as yet,
been subjected to thorough investigation in a study designed to
produce statistical verification of findings. Research on
these relationships might use the haptic forms designed by
Concannon in a series of non-verbal tests which do not require
drawing.




CHAPTER VI

SUMMARY

A follow-up study was conducted to assess the retention
of learning and the development of haptic perception in 131 of
the 144 preschool subjects who had participated in Concannon's
haptic learning experiment (Concannon, 1966). By haptic per-
ception is meant the ability to identify objects by the sense
of touch alone in the absence of visual stimulation (Piaget
and Inhelder, 1956). The final test of Concannon's experiment
which was used as the pretest and the post-testé of the follow-
up study, was administered to sach subject six months and
twelve months after completion of the original experiment.

Five tests of haptic abilities comprised the final test
of Concannon's experiment. Testing material gonsisted of
twenty plywood forms of geometric design, each 2/8 inch thick
and about 3 inclkes in width or diameter. The subject put his
hands through ar opening in a small screen which permitted him
to handle the forms handed to him but not to see them. Test 1
required the subject to identify each haptically perceived
form by its name or names. Test 2 required the subject to
match two identical forms from a series of three forms pre-
sented to him baptically. In Test 3 the subject identified
each haptic form by selecting a drawing of it from a card
containing five line drawings of geometric forms. Test &
required the drawing of haptically perceived forms, and Test 5
required the subject to describe haptically perceived forms.

The following hypotheses were tested:

1. If pretest scores are controlled, when children who
have participated in a program of learning experiences
involving haptic perception are tested after a lapse
of six and/or twelve months following completion of
the program, there is no significant difference be-
tween post-test means (for both six and twelve month
intervals) in haptic perception scores

(a) of subjects in individual instruction and subjects
in group instruction.




of subjects who attended a modified-Montessori pre-
school program and subjects who attended a non-
Montessori preschool program.

(¢) of boys and girls.

(d) of subjects who atternded a morning preschool session
and subjects who attended an afternoon preschool
session.

(e) of subjects who differ in chronological age.

(£f) of subjects who differ in mental age.

(g) of subjects who differ in years of schooling
received prior to participation in the haptic
learning program.

When subjects who participated in a program of learning

experiences invelving haptic perception and subjects who

composed the control group for this experiment are
tested after a lapse of six and/or twelve months follow=-
ing completion of the program, differences in pre- and
post-test means of the experimental group and differ-
ences in pre- and post-test means of the control group
will not differ significantly when these are analyzed
for the following factors:

(a) type of treatment received in the experimental
program.

(b) type of instruction received in the program.
(¢) type of preschool attended.

(a) sex.

(e) session attended in the preschool program.
(f) chronological age.

(g) mental age.

(h) years of schooling received prior to participation
in the experimental progranm.




The general statistical approach to the analysis of the
data was a multiple analysis of covariance. In the testing of
Hypothesis 1, post-test scores were used as criterion measures.
Instruction, school, sex, and session were the four types of
independent variables for which main effects were tested, with
chronological age, mental age, years in school, and pretest
scores taken as concomitant variables. In the testing of Hy-
pothesis 2, change scores, i. e., the differences between
pretest and post-test scores, were used as criterion measures.
Main effects were tested for five types of independent vari-
ables: treatment, instruction, school, sex, and session, with
chronolegical age, mental age, and years in schocl taken as
concomitant variables. The F-ratic (probability level = .05)
tested the homogeneity of variance among the means of the
dependent variables.

L S

Results

In the follow-up study subjects evidenced considerable
retrention of acquired learning and haptic abilities. These
results suggested that retention studies should be as helpful
in the evaluation and improvement of curricula and methods at
the preschool level as they are at higher levels of learning.

Although experimental subjects achieved higher mean
scores on the post-tests than did control subjects, control
subjects were significantly higher than experimentals in
change scores. Experimental subjects had been significantly
superior to controls in mean scores and in gain scores at the
end of Concannon's experiment. These results were nct unex-
pected. Apparently participation in the haptic learning pro-
gram had enabled experimental subjects to acquire proficiency
in the exercise of haptic abilities and in the use of a voca-
bulary somewhat more technical and specific than that ordinari-
1y used by preschool children for the identification and de-
scription of geometric forms. Usually a retentien study shows
some loss in this type of proficiency. This loss may even
have masked some natural development in haptic perceptiom during
the follow-up period. Control subjects, although they had not
participated in the haptic learning activities, continued to
experience natural development of haptic abilities and to ac-
quire related learning, since opportunities to learn terms,
such as names for geometric forms and relationships such as
"inside," "outside," etc. are available outside formal learn-
ing situations.

Individual and group instruction, which Concannon had
found equally effective for learning in her experiment, alsc
proved equally effective when evaluated by measurements made
six months and twelve months after completion of the experiment

5




Apparently preschool programs which rely upon group instruction
and preschool programs which stress individual instruction can
result in approximately the same amcunt of learning and re-
tention.

Montessori subjects, who had been superior to non-
Monteszori subjects in haptic test performance on Concannon's
final test, tended to lose their advantage in the course of
time. In the follow-up study, noa-Montessori subjects achieved
significantly higher change scores on several haptic tests than
did Montessori subjects. This indicated that, although Montes-
sori subjects had been superior in learning at the end of
Concannon's experiment, they had retained relatively less learn-
ing during the following year. Future investigations might be
designed to validate these findings.

Sex differences in haptic test performance which appeared
in Concannon's experiment, tended to diminish and disappear
during the follow=-up study.

In the follow-up study preschool session attended had
no more than a slight, and perhaps negligible, effect on poste~
test performance. The preschool session attended had not
affected learning in Concannon's experiment.

Significant relationships between chronological age
and haptic test performance, which had appeared in Concannon's
experiment, decreased in the course of time. This may have
been due, in part, to the fact that haptic perception is ex-
pected to increase as the child grows older and to reach
maximum development betwsen the ages of five and eight years.
If, during the follow-up study, a number of subjects had at-
tained maximum development of haptic perception, the relation-
ship between this type of perception and chronological age
would have decreased.

Mental age had had no significant effect on haptic test
performance in Concannon's experiment and made very little
contribution to performance on the post-tests. At both inter-
vals of the follow-up study, however, mental age made signi-
ficant contributions to scores on Test 4, which required the
drawing of haptically perceived forms. Possibly the reason no
relationship had appeared between mental age and Test 4 in
Concannon's experiment was that, at that time, lack of - develop-
ment in motor control had impeded the performance of many sub-
jects on Test &.




In the follow-up study, years of schooling received
prior to participation in Concannon's experiment made no more
than a negligible contribution to post-test performance.
These findings served to confirm results obtained by Con-
cannon, who found no relationship between previous years of
schooling and haptic test performance in her experiment.

Results of the follow-up study suggested several
possibilities for further investigations in the retention
of learning and the development of haptic perception. Since
the relationships of haptic perception to chronological age
and to mental age have not, as yet, been thoroughly examined
in studies which include statistical verification for find-
ings, an experiment might be designed to investigate these
relationships using the haptic forms designed by Concannon
and a series of haptic tests which require neither verbali-
zation nor the drawing of haptically perceived forms.
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APPENDIX D

PRETEST AND POST-TEST MEANS AND STANDARD DEVIATIONS
FOR SUBJECTS IN EXPERIMENTAL TREATMENT
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: TABLE D-1

; PRETEST AND POST-TEST MEANS AND STANDARD DEVIATIONS
FOR EXPERIMENTAL SUBJECTS IN INDIVIDUAL AND
GROUP INSTRUCTION

Six months Twelve months
Test Pretest Post-test Post-test
X o X o I o

Individual (N = 44)

1 18,14 2.6 15.20 3.89 15.36 3.60
2 17.61  2.87 15.39  3.27 16.00 3,02
3 18.30  1.85 16.43  2.59 16,73  2.82
b 13.98 545 | 11,16 4.9 13.36 k.68
5 18.32 2,48 15.59 3655 16,52 2.86
Group (N = 44)
1 17.80 2,48 14,61  5.08 14,86 4,08
2 16,91  3.04 15.25 3.4 16,68  2.89
3 18,18  1.76 16,14 2,64 16,61  2.68
b 13,30 5.50 12,16 4,73 13.11  4.35
5 17.41 3.64 15.27 b, 74 16,14 3.65
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APPENDIX E

ADDITIONAL TABLES OF THE ANALYSIS OF COVARIANCE
FOR POST-TEST MEANS
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TABLE E-1

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF EXPERTMENTAL

MONTESSORI AND NON-MONTESSORI SUBJECTS
IN INDIVIDUAL TNSTRUCTION

Post-test Memans

Non-Montessori

Interval Montessori F p
(N = 24) (N = 20)
X o X o
1 16.42  3.33 | 13.75 4.02 2,26 | %05
2 115,50 3,42 | 15.25 3.08 0,00 | >.05
'Sngths 3 15.92 2.60 17.05 244 0.66 V.05
l 10,79 4.98 | 11.60 4,79 | 0.66 | 205
s |16.75 3.00 | 14,20 3.66 | 3.8% | 05
1 l15.08  3.93 | 15.75 301 [2.33 | %05
Tvelve 2 |16.38 2.96 | 15.55 3.02 |2.03 | %05
months 3 {17.25 1.78 | 16,10 363 |1.79 | 2.05
b 13,08 4.55 | 13.70 472 | 0,67 >.05
5 16,06 3.05 | 17,10 2,51 |1.61 |05
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TABLE E-2

ANALYSTS OF COVARIANCE FOR POST-TEST MEANS OF EXPERIMENTAL
| MONTESSORI AND NON-MONTESSCRI SUBJECTS
~ IN GROUP INSTRUCTION

Post~test Means
Interval | Test Montessori Non-Montessori F p
(N = 25) (N =19)
X o X o
1 16.32 3.84 12,37 5.61 2,69 | 7.05
2 15,60 3.20 14,79 3.00 03 | A05
Six
months 3 16 072 2.68 15.37 2039 Il 70 05
h 11,80 4,75 12,63 4,87 792 (.01
5 16.84 3,52 13.20  5.32 e59 | >e05
1 | 15.56 3.45 | 13.95 4.63 A4 | .05
2 |17.88 1.77 | 1511 3.29 9.19 |{.01
Twelve
months 3 | 17.48 1.8% | 15.47 3.5 3.87 | 705
I 13.40 3.76 12.74 4,99 1.11 | .05
5 16.52 2,39 15,63 4.79 1.43 | 7.05
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TABLE E-3

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF MALE AND FEMALE
EXPERIMENTAL SUBJECTS IN INDIVIDUAL INSTRUCTION

Post~test Means
Interval | Test Male Female F P
(N=21) (N = 23)
X o X o
1 [14.48 3.51 |15.87 4,10 4,55 |€05
st 2 [14.95 3.53 |15.78 2.9 1.36 |05
months 3 |15.86 2.78 |[16.96 2.27 3.3 |2.05
L 10,38 L4466 |11.87 5.9 | 4.00 |05
5 15,05 3.1 | 16,09 3.84 3.18 |05
1 15,0 3.26 | 15.61 3.86 _ 62 | >05
2 |15.29 2.68 | 16.65 3.16 5,20 |05
Twelve
months 3 [17.14 1.9 |16.35 3.38 33 |05
L 12,90 4,30 | 13,78 4.89 .88 |2.05
5 |16.24 2,51 | 16.78 3,13 1,06 |>05
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TABLE E-4

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF MALE AND FEMALE
EXPERIMENTAL SUBJECTS IN GROUP INSTRUCTION

Post-~test Means

Male Fsirale
(N = 20) (4 = 24)

Tvelve
months




TABLE E-5

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF EXPERIMENTAL
SUBJECTS FROM MORNING AND AFTERNOON PRESCHOCL SESSIONS
IN INDIVIDUAL INSTRUCTION

A Post-test Means
Interval § Test Morning Afternoon ‘ F P
(N = 22) (N = 22)
X c X o j
1 15.00 3,40 +15,u1 k332 .00 |>.05
2 14,95 3.27 L 15.82 3.21 2h 2.05
Six ’
months 3 |16.09 2.78 | 16.77 2.33 06 | >.05
Y 9.86 4.83 | 12.45 4.65 2.27 | >.05
5 [14.86 3.02 | 16.32 3.88 61 | 205
1 ]15.68 2,96 | 15.05 4.12 .85 | .05
> |15.82 2.99 | 16,8 3.02 | .00 |>.05
Twelve
months 3 |i7.50 231 | 15.95 3.21 (6.81 | (05
b f12.68 464 | 14.09  4.52 00 | o5
5 116.27 2.80 | 16.77 2.9 01 | .05
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TABLE E-6

ANALYSIS OF COVARIANCE FOR POST-TEST MEANS OF EXPERIMENTAL
SUBJECTS FROM MORNING AND AFTERNOON PRESCHOCL SESSIONS
IN GROUP INSTRUCTION

17
Post-test Means

Morning Afternoon
(N = 22) (N = 23)

X X

Six
months |

J+

Twelve
months
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APPENDIX F

PRETEST AND POST-TEST MEANS AND STANDARD DEVIATIONS
FOR SUBJECTS IN EXPERIMENTAL AND CONTROL TREATMENTS
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800 iBSTW was conducted to assess the combined effacts of the retention of learning
801 and the development of haptic perception in 131 of the 14}y preschool subjects who
802 had participated in Concannon's haptic learning experiment, Haptic perception,
803 |according to Piaget, is the ability to recognize objects by the sense of -touch
804 alone in the absence of visual stimulation, The final test of Concannon's experi-
805 ment was the pretest of the follow-up study and was administered as post=tests six
806 months and twelve months after completion of Concannon!s experiment. Results ine
807 dicated that subjects had retained a considerable amount of learning and
808 proficiency in haptic abilities. Individual and group instruction were equally
80: effective, Experimental subjects received higher post-test means than did controls|
810 but controls achieved significantly higher change scores, i, 0., differences be- ' |
g11 tween pretest and post-test scores, Montessori subjects tended to lose the
812 superiority they had attained over non-Montessori subjects, Sex, preschool session
813 attended, and years of schooling received prior to participation in Concannon's i
814 experiment had little or no effect on post-test performance. The relationship
815 found by Concannon between chronological age and haptic test performance decreased,
816 Mental age had 13ttle or po relationship to performance on most of the haptic
817 testc, but made a signifi_ant contribution to the drawing of haptically perceived
813 forms, In general, differences ia test performance, found in Concannon's experi-
819 ment, tended to diminish and, sometimes, to disappear after a lapse of six or
820 twelve months.
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