
PIAGET’S STAGES OF DEVELOPMENT USED TO EVALUATE 

MODERN MATHEMATICAL EXPERIENCES 

by 

Theresa J. Messick 

A professional paper submitted to the School of 
Education in partial fulfillment of the 

requirements for the degree 

of 

MASTER OF EDUCATION 

in 

Guidance and Counseling 

MONTANA STATE UNIVERSITY 
Bozeman, Montana 

June, 1968 



1.11 

ACKNOWLEDGEMENT 

Mrs. Messick wished to thnok Mrs. Owens, Princip 

the staff of Longfellow Elementary School in Bozeman, 

for their assistance in this study. 

al, and 

Montana, 



iv 

TABLE OF CONTENTS 

Chapter Page 

I. NATURE OF THE PROBLEM  1 

IT. BACKGROUND OF THE PROBLEM  6 

III. METHODS -   . 10 

Source of Data . ... 10 
Collection and Analysis of Data ••••••••• 10 

IV. RESULTS 15 

V. SUMMARY, CONCLUSIONS AND RECOMMENDATIONS .... 18 

Summary l8 
Conclusions 19 
Recommendations ..••••.••••   20 
Recommendations for Furthur Studies   20 

LITERATURE CITED   22 



A 

V 

LIST OF TABLES 

Table Pago 

I. CRITERIA USED FOR SCORING CHILDREN'S 
REPLIES TO THE SEVEN QUESTIONS 13 

II. SCORES OF CHILDREN IN KINDERGARTEN SAMPLE . . . . 15 

III. SCORES OF CHILDREN IN FIRST GRADE SAMPLE  l£ 



ABSTRACT 

The purpose of this study was to determine whether chil¬ 
dren (ages 6,2 to 6,6) with 12 weeks of first grade school 
experiences in modern mathematics were at a more advanced 
stage on Piaget’s continuum of development in conservation of 
numbers, than a gropp at the same age and school, who had no 
first grade modern mathematics experiences. 

A group of first graders and a group of kindergarteners 
were selected from the Longfellow Elementary School in Bozeman 
Montana, in December, 1966. The three conservation tasks were 
presented to each child, giving him seven opportunities to 
conserve. The responses to each question were analyzed, 
scored and combined into a total score for each individual. 
These total scores were used to obtain a group mean for each 
of the two samples. A one tailed t test was used to test the 
null hypothesis that the mean of me first grade sample was 
smaller than or equal to the mean of the kindergarten sample 
at the 0o05 point of significance. 

Mathematics, if introduced to children in the first grade 
and before they naturally develop an ability to conserve, must 
be designed to give them meaningful experiences they can as¬ 
similate and accommodate. This will accelerate the stage tney 
are in and help them prepare for the next stage. Modern math¬ 
ematics claims to do this and belongs in the first grade cur¬ 
riculum if it does. This study found that first graders were 
no further developed along the continuum than were kinder¬ 
garten children of the same age. It was concluded that mod¬ 
ern mathematics in the first grade was not accelerating these 
children’s number concepts. 

If further studies verified these results, it was recom¬ 
mended by this author that new mathematical experiences be 
devised for children that could accelerate the stages. Un^il 
this is accomplished, mathematics should not be introduced 
before the child has arrived at a level of development where 
he can conserve, thereby assimilating and accommodating the 
number concepts introduced rather than memorizing facts that 
do not advance his cognition of number systems. This would 
be, according to Piaget, between ages seven and eleven or 
twelve• 



CHAPTER I 

NATURE OP THE PROBLEM 

Educators must attempt to understand how children think 

in order to make a child's school years meaningful. Piaget’s 

years of experimentation with children have been directed at 

uncovering the nature and direction of their intellectual 

development. He literally tried to get inside the child’s 

mind by designing and conducting detailed observations of the 

behavior of children. The format varied for each child, de¬ 

pending upon his responses. 

Piaget developed a continuum, as a result of these many 

experiments with children, which he then divided into five 

major phases. Maier (1965) described these: 

1. Sensori-motor phase (roughly, ages: 0-2). The 
child depends upon sensory and body motivated 
experiences. 

2. Preconceptual phase (roughly, ages: 2-4). This 
is a period of investigations of the environment 
for the child oetween the time when he exhibites 
purely self-satisfying behavior and rudimentary 
socialized behavior. 

3. - Phase of intuitive thought (roughly, ages: 4-7). 
The child has a widening social interest in the 
world around him. Phase 2 and 3 can tie combined 
and thought of as preoperational thought. 

4* Phase of concrete operations (roughly, ages: 
7-11/12). Child ha3 mental capacity to order 
and relate experiences to an organized world. 
Reversibility appears. This is the permanent 
possibility of returning to the starting point 
of the operation in question and a child's abil¬ 
ity to perform concrete operations is dependent 
upon it. 

5. Formal operations (roughly, ages: 11/12 and up). 
Thinking beyond the present and the formation of 
theories becomes possible. This is cognitive 
thought. 



Maier (1965) also reported how this development follows 

a predictable pattern: 

1. All development proceeds in a unitary direction. 
2# Development progresses are in a consistent order 

and can readily be described by criteria marking 
five distinct developmental phases. 

3* There are distinct organizetional differences 
between childhood and adult oehavior in all areas 
of human functioning. 

4. All mature aspects of behavior have their begin¬ 
nings in infant behavior and evolve through all 
subsequent patterns of development. 

5* All developmental trends are interrelated and 
interdependent. Developmental maturity means 
the final and total integration of all the de- 
veloonaental trends. 

These developmental trends described individual potenti¬ 

ality, while in actuality each person varied in age and length 

of stay in a stage. Piaget's revelation of the regular pat¬ 

terns in cognitive development furnished us with a framework 

of reference. For this reason, in the past 15 years there has 

been much interest in Piaget's theory here in the United States 

as well as in foreign countries. His name was mentioned more 

and more in the journals of education, psychology and math¬ 

ematics . 

Piaget applied his continuum to all phases of a child's 

development, but this study dealt with only the aspects per¬ 

taining to development of conservation of numbers in children. 

Sigel (1966) defined conservation as the cognition that 

certain properties (quantity, number, length) remain invariant 

(are conserved) in the face of certain transformations. This 

process was considered by Piaget to be essential to a child’s 
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Meaningful handling of mathematics and was dependent upon 

assimilation and accommodation of the concept of quantity of 

numbers by the individual. Concerning conservation, Piaget 

(1952) concentrated on three stages (ages: 2-11/12) which 

coincided with phases 2,3 and [4. of his continuum. 

Stage 1. Absence of conservation (The child assumes 
it is a physical or logical necessity). 

Stage 2. Intermediate reactions. 
Stage 3. Necessary conservation. 

Methods for measuring each of these stages will be de¬ 

scribed in Chapter III. 

There are presently in our school systems two distinctly 

different opinions on when mathematics should be introduced to 

students. Some think mathematical concepts can be taught in 

mathematics classes snd should therefore be introduced early. 

Some others feel that by waiting until the child is more ma¬ 

ture and has acquired the ability to conserve through a vari¬ 

ety of experiences he can quickly grasp the mathematical con¬ 

cepts when presented in the clnssroom. The latter claim this 

would give him a better understanding, of number systems than 

if he had started earlier and memorized some of the laws. 

This dichotomy of views exists at all levels, from introduc¬ 

tion of modern mathematics in the first grade to moving alge¬ 

bra, geometry, calculus, etc., down from college to high school 

to junior high school to grade school. 

As more depth in mathematics is required by students in 

those people in favor of starting the many vocations, 
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mathematics program earlier seem to be controlling the school 

curriculum policies. The importance of mathematics today make 

it vital that we not just accept tins or any policy without 

close and continual investigation of it. The main problem, 

as with most concept learning, has been the difficulty in ex¬ 

amining and evaluating different types of mathematics programs. 

This researcher felt that Piaget’s methods and his phases of 

conservation could be used to help in the investigation and 

development of mathematical experiences for children in the 

elementary schools. 

Modern mathematics was designed to give the child mean¬ 

ingful experiences they could assimilate and accommodate be¬ 

fore they naturally develop an ability to conserve. Advocates 

of modern mathematics proport it accelerated the stage the 

child was in and helped prepare him for the next stage, that 

it increased the quality and quantity of his concepts and that 

it did not rely on a student memorizing and/or learning by rote 

If these proports sre true, modern mathematics belongs in the 

first grade curriculum, but if they are not true other math¬ 

ematical experiences should be devised. Until experiences 

promoting acceleration are devised, mathematics should not be 

introduced until the child has arrived at a level of develop¬ 

ment where he can conserve, thereby assimilating and accommo¬ 

dating the number concepts introduced rather than memorizing 

facts that do not advance his cognition of number systems. 
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The purpose of this study was to determine whether chil¬ 

dren (ages 6,? to 6,6) with twelve weeks of first grade school 

experiences in modem mathematics, at Longfellow School in 

Bozeman, Montana, were at a more advanced stage on Piaget's 

continuum of development in conservation of numbers, than a 

kindergarten group at the same age and school, who had no 

formal modern mathematics experiences. 

Chapter I outlined the problem of timing the introduct¬ 

ion of modern mathematics in the elementary school and suggest¬ 

ed use of Piaget's methods to investigate the problem. The 

next chapter will review some of the research, related to the 

conservation of numbers, prompted thus far by Piaget's work. 

This was done to substantiate use of his continuum to eval¬ 

uate modern mathematics 



CHAPTER TT 

BACKGROUND OF THE PROBLEM 

Possibly the greatest value of Piaget's work can be 

found in the volumes of research and the studies his ideas 

have spawned thus far and will doubtlessly promote in the 

future. This chapter will review a sampling of these. 

Elkind (1961 a,b,c) did three systematic replications of 

Piaget's studies using American Children and found results 

that were in close agreement with Piaget's findings with chil¬ 

dren in Geneva. Coxford (1963), Bruner (1964) and Stendler 

(1965) also agreed that the stages outlined by Piaget were cor 

rect for American Children. Almy (1966) report.ed that Dodwell 

(Canadian), Lovell fEnglish), Hood (English), Mannis (English) 

Hyde (Arab, Hindu and Somali children), Price-Williams (West 

African) and Noro (Japanese) all agreed with the development 

continuum for children, though in different cultures they 

pass through these phases at different chronological ages. 

These affirmative findings were used as a basis from which 

this study explored acceleration of the stages. 

Although most reports were favorable, Piaget's Theory 

has not been without criticism. Coxford (1963) was one who 

suggested better research techniques be used in experimen¬ 

tation. Elkind (1967) said Piaget's Theory of Conservation 

is a theory of conservation of identity but methods of exper¬ 

imentation used conservation of equivalence problems. Bruner 

(1964) thought language played a much more important role 
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than Piaget considered. When children could verbalize about 

the experiments they showed a greater ability to conserve. 

It is hoped that the more standardized methods used in this 

experiment will satisfy some of the criticisms of Piaget's 

procedures. 

Most Americans who accepted Piaget's Theory of Devel¬ 

opment in children as true seemed especially interested in 

accelerating the stages. Duckworth (19614.) quoted Piaget, at 

a conference at Cornell University, as saying "Children do go 

through stages but good pedagogy can have an effect on this 

development." The number of stages is constant but the time 

of their appearance seems to vary with the individual and the 

society. The four factors Piaget considers are: 1. nature 

of the nervous system (maturation), 2. encounters with ex¬ 

perience, 3. social transmission, and [4. equilibration or 

autoregulation (most important to Piaget). To accelerate de¬ 

velopment, by introducing mathematics in the first grade, edu 

cators must think the factor of experience is of utmost im¬ 

portance also and many experiments have been devised to show 

this • 

Duckworth (1964) found that the specific attack was rath 

er trivial, but modifying the child's effective set of mental 

operations depended on a much wider, longer lasting and fun¬ 

damental approach, which involved all of the child's activi- 

ties0 For best results he suggests that the teachers should 



-8- 

create the situation where the ('.hi Id himself can discover 

the structure for acceleration. Gmedslund (1963) reported 

that conservation of numbers was accelerated in children 

trained in addition and subtraction. Children learned that 

these processes altered the number, so no addition or sub¬ 

traction would conserve it. Number conservation was induced 

in first graders in an experiment by Wallach and Sprout (1964) 

by giving children experience with the reversibility of re¬ 

arranging which they regarded as implying change in numbers. 

The effects transferred to new sets of objects and conserva¬ 

tion was maintained several weeks later. Accepting acceler¬ 

ation of stages as possible, this study was designed to see if 

our school experiences are properly planned for acceleration. 

Adler (1966) stated that the three types of education 

are the society centered, child centered, and a combination. 

Piaget’s findings would go along with the third method as 

being superior for child development. Questions for curric¬ 

ulum planning and development of subject content are: 1. is 

the child ready for the experience and 2. will it prepare 

him for the next stage? Many presently used teaching methods, 

like modem mathematics, claim to introduce concepts at the 

child’s level, allow him to discover for himself and thereby 

understand completely the value of number sets. Modern math¬ 

ematics, if this is so, should accelerate a child’s develop¬ 

ment in the conservation of numbers. This study was designed 
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to see if modern mathematics experiences are doing what they 

claim to do. 

The majority of the literature reviewed in this chapter 

supnorted Piaget's ideas and suggested that acceleration is 

possible if proper experiences are planned for children. 

Chapter III will describe the experimental design used by 

this researcher to investigate acceleration of the phases in 

conservation of numbers by Longfellow Elementary Pchool chil¬ 

dren in Bozeman, Montana. 



CHAPTER HI 

METHODS 

Source of’ Data 

This experiment was designed to compare the conservation 

ability of a group of kindergarten children with no formal 

training in modern mathematics to a group of first grad© chil¬ 

dren with twelve weeks of modern mathematics experiences. 

Longfellow Elementary School in Bozeman, Montana, was selected 

for the study. The principal selected one kindergarten class 

and one first grade class, from which the two samples were 

t8ken. The teacher from each room supplied a list of all the 

children from the ages of six years, two months (6,2) to six 

years, six months (6,6) inclusively. The nine first graders 

were all used and ten kindergarten names were drawn from the 

second group at random. At the request of the school the 

entire experiment was conducted at one time. Possible effects 

of this will be discussed later in the paper. 

Collection and Analysis of Data 

Following is a description of the tasks presented, 

questions asked and how the children's answers were scored. 

Prior to working with the two samples the examiner con¬ 

ducted the experiment with four children, from a different 

Bozeman school but with children of the same ages as those in 

the two samples. This was done to become familiar with the 

equipment, techniques and types of responses. When this was 
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completed, individual interview periods were scheduled for 

each child in the two sample groups at the convenience of 

their teachers. Each sample was completed in one day to 

reduce the possibility of an exchange of ideas between the 

children about the tasks and questions. No trend toward 

higher scores were observed in either sample. 

Each child was presented with three tasks (in a random 

order) giving him a total of seven chances to conserve. These 

three tasks and the questions asked will be discussed in de¬ 

tail followed by Table I which wcss used for scoring the 

children’s replies. 

I# (Task one) The examiner showed the child two 
balls of clay, the same size. After the child 
had examined them, and stated that they were the 
same or equal, the examiner rolled one ball 
until it was approximately four times as long 
as the diameter of the other ball. All this 
was done while the child was watching. 

1.1 (Task one, question one) The examiner then 
asked, "How about now?"-* 

1.2 "Why do you think so?"-* 

II. The child was presented with ten red cards and 
ten blue ones. He was allowed to become famil¬ 
iar with them, count them and when in the con¬ 
versation he had arrived at the statement that 

-*The examiner tried to refrain from suggesting things to 
the child by cues but if the child was unable to make any 
response, an additional comment was made, "Are they still the 
same or is this one larger (pointing to one) or is this one 
larger (pointing to the other)?" This wa3 seldom necessary 
since we had just been discussing the fact that they were 
equal or the same. 
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there were the seme number of red and blue cards, 
they were armored as follows (while the child 
was watching)• 

II.3 RRRRRRRRRR 
BBB3BBBBBB 
Then the child was asked, ’’What about now?11^ 

II.[4. After the child’s reply the cards were 
rearranfed os follows: 

RRRRRRRRRR 
B B B 
BB BB 

B B B 
’’What about now?”* 

11.5 MWhy do you think so?”"- 

III. Two nlasses of equal sire, each half full of 
water, were Disced on the table. After the 
child agreed the amounts of water were the same 
and while he was watching, the examiner poured 
all the water from one glass into a shallow 
bowl. Ke was then askeu the following two 
questions. 

III.6 ’’What about now?”* 

III. 7 ”Why do you think so?”* 

The more standardized method of questioning suggested by 

Almy (1966) was used in this study to make it possible to 

interpret data easier and draw conclusions from the small 

samples used. Children were given scores by the following 

*The examiner trieu to refrain from suggesting things to 
the child by cues but if the child was unable to make any 
response, an additional comment was made, ’’Are they still the 
same or is this one larger (pointing to one) or is this one 
larger (pointing to the other)?” This was seldom necessary 
since we had just been discussing the fact that they wore 
equal or the same. 



w a s system: each response at stage three was worth three 

stage two, two points; an<i stage one, one point. The 

possible points ranged from seven (seven responses at 

one) to 21 (seven responses at stage three). Answers 

scored in accordance with the following examples. 

points; 

total 

stage 

were 

TABLE I. CRITERIA USED FOR SCORING CHILDREN’S REPLIES TO THE 
SEVEN QUESTIONS. 

Task Stage One 
Physical Ans. 

Stage Two-::- Stage Three 
Conservation Ans. 

1.1 One is larger, 
they are not 
the same 

Vacillatin between 
statement that they 
are the same and 
not the same 

They are the same 

1.2 Because one is 
longer, fatter, 
bigger etc. 

They sho -1 i be 
same, but... 

the Because they have 
the same amount 
of clay 

II.3 
II. 4 

More red blocks, 
more blue, not 
the same 

Same as I.1 Same as I.l 

ii.5 The red ones are 
longer, etc. 

Same as 1.2 There are 10 in 
each, they are 
still the same 

III.6 More in glass, 
more in bowl 

Same as 1.1 Same as I.l 

III .7 The bowl is big¬ 
ger, higher in 
the glass, etc. 

Same as 1.2 Because it is 
still the same 
water, etc. 

-"-When the experiment was kept simple, compared to Piagets 
it was difficult to pick up the second stage. This could have 
been seen more readily with more questioning and further 
experimentation. 
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Chapter III has been a description of the experimental 

design used in this study. The following chapter will be a 

report of the results of the questioning and the statistical 

analysis of the groups scores. 



CHAPTER TV 

RESULTS 

In accordance with the method described in Chapter III, 

the following data was collected on the 19 children tested. 

TABLE II. SCORES OF CHILDREN I'd KINDERGARTEN SAMPLE. 

Sex Sc Age Clay 
11,2 

Ca rd s 
H3,4,5 

Glass 
1116,7 

Total 

Girl (6,2) 3,2 1,3 ,2 1,2 12 
Girl (6,2) 3,3 1,1,1 1,1 11 
Boy (6,2) 1,1 1,3,2 1,1 10 
Girl (6,3) 1,1 1,1,1 1,1 7 
Boy (6,3) 3,3 3,3,3 3,3 21 
Soy (6,3) 1,1 1,3,3 1,1 11 
Boy (6,4) 3,1 1,1,1 1,1 9 
Girl (6,3) 1,1 1,1,1 3,3 11 
Boy (6,6) 1,1 1,1,1 1,1 7 
Boy 

N= 10 

(6,6) 1,1 1,1,1 3,3 11 

X= 11 

TABLE III. SCORES OF CHILDREN IN FIRST GRADE SAMPLE. 

Sex & Age Clay Cards Glass Total 
11,2 113,4,5 1116,7 

Boy (6,3) 3,1 1,3,3 3,1 15 
Boy (6,3) 1,1 3,1,2 1,2 n 
Boy (6,4 ) 1,1 1,1,1 1,1 7 
Boy (6,4) 1,1 3,3,3 1,1 13 
Girl (6,4) 1,1 1,3,3 3,3 15 
Girl (6,4) 3,3 1,3,3 3,3 19 
Girl (6,5) 1,1 1,1,1 1,1 7 
Girl (6,5) 3,3 3,3,3 3,2 20 
Boy (6,6) 3,3 3,3,3 3,3 21 

N= 9 X^ 14.2 
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Th© first three columns in Tables II and III show the 

values assigned to each child’s response on the seven indi¬ 

vidual questions* These seven sub scores were added and the 

child's total score appears in the last column* The total 

scores in each sample were added and then divided by the num¬ 

ber of children in t*hat sample to obtain the sample mean (X). 

These means were used in a t test to compare the performance 

of the two groups* 

Before proceeding with the t test certain assumptions 

were necessary so the following investigation of the samples 

was made. The samples were found to be independent of each 

other since no child could possibly be in both samples. With 

this small sample it was difficult to examine the normality 

of the samples statistically or by use of a scattergram, but 

since there was no reason to believe otherwise it was assumed 

that the population from which these boys and girls were 

taken was normal. These two assumptions of normality and 

independence allowed use of the t test to compare the samples. 

A statistical test investigating the difference in var¬ 

iance size of the two samples showed that there was not a 

significant difference in the two variances. For this reason 

the two variances were combined in a pooled variance for use 

in computing the t ratio. 

A one tailed t test was used to test the null hypothesis 

that the mean of the first grade sample was smaller than or 
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equal to the mean of the kindergarten sample at the 0.05 

point of significance. The null hypothesis was accepted and 

this researcher is 95 percent confident that the first grade 

(with 12 weeks of modern mathematical experiences) sample’s 

ability was not significantly better that the kindergarten 

(with no modern mathematical experiences) sample’s ability to 

conserve numbers. 

Following this anaylsis of data the next chapter will 

summarize the experiment, draw conclusions about the results, 

point out limitations of this study and make recommendations. 



CHAPTER V 

SUMMARY, CONCLUSIONS ANP RECOMMENDATIONS 

umnnry 

The purpose of this study was to determine whether chil¬ 

dren (ages 6,2 to 6,6) with 12 weeks of first grade school 

experiences in modern mathematics were at a more advanced 

stage on Piaget's continuum of development in conservation of 

numbers, than a group at the same age and school, who had no 

first grade modern mathematics experiences. 

A group of first graders and a group of kindergarteners 

were selected from the Longfellow Elementary School in 

Bozeman, Montana in December, 1968. The three conservation 

tasks were presented to each child, giving him seven oppor¬ 

tunities to conserve. The responses to each question were 

analyzed, scored and combined into a total score for each 

individual. These total scores were used to obtain a group 

mean for each of the two samples. A one tailed t test was 

used to test the null hypothesis that the mean of the first 

grade sample was smaller than or equal to the mean of the 

kindergarten sample at the 0.05 point of significance. 

The null hypothsis was accepted and this researcher was 

95 percent confident that the first grade (with 12 weeks of 

modern mathematical experiences) sample's ability was not 

significantly better than the kindergarten (with no modem 
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mathematical experiences) sample’s ability to conserve 

numbers. 

There were several limitations which affect the conclu¬ 

sions and recommendations that can be made from this study. 

No large generalizations can be drawn since each small sample 

was taken entirely from one class in one school. Both samples 

were tested at the same time so the kindergarten sample was 

composed of the older kindergarten students while the first 

grade sample was composed of the younger first graders. 

Although they were of the same age range it might have been 

better to test first graders in the winter and the kinder¬ 

garten in the spring so the test age would be the average age 

in the grade at the time of the test. This would also give 

all children tested the same kindergarten experiences and make 

the first grade experiences the only variable. 

C one 1'is ions 

Mathematics, if introduced to children in the first grade 

and before they naturally develop an ability to conserve, 

must be designed to give them meaningful experiences they can 

assimilate and accommodate. This will accelerate the stage 

they are in and help them prepare for the next stage. Modern 

mathematics claims to do this and belongs in the first grade 

curriculum if it does This study found that first graders 
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were no further developed along the continuum than were kin¬ 

dergarten children of the same are. 

According to this study modern mathematics, in the first 

grade, is not accelerating the quality or the quantity of these 

children’s number concepts. 

Recommendations 

If further studies verified these results it would be 

recommended by this author that new mathematical experiences 

be devised for children that could accelerate the stages. 

Until this is accomplished, mathematics should not be intro¬ 

duced before the child has arrived at a level of development 

where he can conserve, thereby assimilating and accommodating 

the number concepts introduced rather than memorizing facts 

that do not advance his cognition of number systems. This 

would be, according to Piaget, between ages seven and eleven 

or twelve. 

Recommendations For Further Studies 

It is suggested by this author that the following would 

be interesting and useful studies for professional papers 

or theses. 

1. Repeat this experiment for verification, 

a. In the same school. 

b. In other schools 
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c. On other gra d e levels. 

2. Repeat study on a larger scale. 

a. Sample size. 

b. Number of schools. 

c. Number of tasks given each child. 

3. Do study in a community where children with no 

kindergarten experience could be compared with first 

graders taking modern mathematics. 

4. Compare first graders in two different school systems, 

one using modern mathematics and the other using reg¬ 

ular mathematics. 

5. A follow-up in later grades would be interesting to 

see if samples in number four are at the same or dif¬ 

ferent levels in their understanding of mathematical 

concepts. 

6. Compare local children to Piaget's scale snd scales 

devised by other studies in the United States and 

foreign countries. Development of a local scale 

would also* be interesting and challenging. 
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