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THE DEVELOPMENT OF THE MENTAL ABILITIES OF YOUNG CHILDREN TO

SEPARATE AND CONTROL VARIABLES
CHAPTER I

INTRODUCTION AND STATEMENT OF THE PROBLEM

This study investigated the mental abilities of young
children to separate and control variables. From their re-
search, Inhelder and Piaget (1955), concluded that the separ-
ation and control of variables belonged exclusively to the
formal operational stage of development. The present research
however, involved subjects from five to nine years of age who
were in or somewhere between the preoperational and concrete

operational stages of development.

Studies by Cowan (1978), and Case (1974), indicated that
perhaps the model, regarding when individuals in their think-
ing began to separate and control variables, needed alteration.
In reference to a series of sixteen experiments with subjects
from four to eighteen years of age, conducted by Inhelder and
Piaget in 1955, Cowan said, "I can find five interrelated a-

chievements which mark the emergence of formal operations"
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(Cowan, 1978, p. 249). Linn reported that a rclationship was
found between the ability to name variables and the ability

to control them, and a relationship between field dependency
and the ability to name variables (Linn, 1979). Casc con-
cluded that seven and eight year old children should be able

to achieve the control of variables scheme if they were field
independent (Case, 1974). Similar studies were made by Flavell
(1971), Grippin, et al., (1973), Case (1975), Levine and Linn
(1977), Wollman (1977), Danner and Day (1977), Howe and Mierzwa
(1977), Lawson and Wollman (1977), Linn (1978), Stone and Day
(1978), Lawson (1979), Linn and Rice (1979), and Tobin and

Capie (1980, 1980).

According to the research by Inhelder and Piaget (1955),
referred to earlier, the ability to separate and control vari-
ables belongs exclusively to the formal operational thinker.
Individuals may enter the formal operational stage between 12
to 15 years of age, but for many people it is somewhat later.
In a study involving 1,552 students in grades four to twelve,
Wollman (1977) noted that for students of above average in-
telligence, the formal operational stage usually developed by
about age 14, and developed somewhat later for less able stu-
dents. He also reported the probability that there was no
single formal concept of controlling variables. Wollman fur-
ther suggested that all characteristics of the formal oper-
ational stage did not develop spontaneously and that the con-

cept of controlling variables was developed gradually during
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the concrete stage, but was not fully developed until around
14 ycars of age (Wollman, 1977). The foregoing rescarch was

done primarily with subjects between nine and 18 yecars of age.

STATEMENT OF THE PROBLEM

In view of the foregoing, the present research addressed

itself to the following question: Do the beginnings of the

developmental scheme of the abilities to separate and control
variables appear in children between the ages of five and
nine? If a scheme is present that allows young children to
begin to separate and control variables, what patterns of

language do they use when employing that scheme?

PURPOSE OF THE STUDY

The purpose of the study, therefore, was the need to
clarify if, how, and when young children develop the abili-

ties to separate and control variables.

LIMITATIONS

The sample of students used in the research was limited
to students attending one elementary school within a large

suburban public school district in Oklahoma.

DEFINITION OF TERMS

The following terms will be used throughout this study
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and should be interprected as follows:

Precoperational thought: "The type of thinking in which

a child scems to make judgments without the necessary data
or theoretical basis; thinking is characterized by a fusing

together of ideas or statements" (Gorman, 1972, p. 113).

Concrete operations: The internal manipulations of ideas

from objects that are being or have been experienced; thinking

that is dependent on the concrete, real world (Gorman, 1972).

Formal operations: The internal manipulation of concepts,

relations, and propositions with or without the benefit of
concrete experiences. Thinking that can concern itself with
the possible rather than the real, the form of a statement as
distinct from it's content, and the abstract rather than the

concrete (Gorman, 1972).

Separation of variables: The process of grouping all

factors in a set so that the unique properties of each factor

are discernible and possibly manipulatable (Webster, 1968).

Control of variables: The cognitive operation which per-

mits one to isolate one factor in order to examine it while
equalizing the effect of the other factors. "All other things

being equal" (Gorman, 1972).

Mental Structures: A system of transformations used to

assign meaning to information received (Renner, et al., 1976).



Scheme: The basic unit of a mental structure that is
repcatable and/or generalizable in similar situations (Renncer,

et al., 1976).

THEORETICAL FRAMEWORK

This research study was carried out largely within the
framework of the developmental theory of Piaget. Of parti-
cular significance were the stages of development according
to Piaget. The subjects in this study were somewhere within
or between the preoperational and the concrete operational
stages of development. The questions being researched how-
ever, challenged Piaget's specification that the separation
and contrcl of variables scheme was found only at the formal

operational stage of development.

The studies cited earlier dealt primarily with subjects
from 9 to 18 years of age. This study was made with subjects
between five and nine years of age. Experiences with child-
ren and observations of children made over several years, have
led to the hypothesis that perhaps the beginnings of the oper-
ations relevant to the separation and the control of variables
started much earlier than previously thought. The primary
reason for that hypothesis was young children's utilization
of the concept of "fairness" in their language. The children
who participated in the present research study, were within
the accepted age definition of early childhood education, that
is, birth through eight or nine years of age.
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CHAPTER II

GENERAL DESIGN OF THE RESEARCH

Data to answer the research question stated earlier were
collected by administering tasks to children in kindergarten
through grade three. The tasks were designed to enable the
measurement of students' abilities to separate and control
variables. A total of 108 randomly selected students in kin-
dergarten, first, second, and third grades, participated in
the research. The subjects were given a series of three tasks
with three variables each. The following tasks were adminis-

tered: (a) The Bouncing Balls Task, (b) The Footrace Task,

and (c) The Bending Rods Task. Each of the tasks contained

three levels of difficulty. The tasks were administered to
subjects who were students attending classes in a middle-class,
self-contained, surburban elementary school, located in North-
west Oklahoma City and one of 16 elementary schools in a lar-

ge school district.

EXPERIMENTAL PROCEDURE

The student sample consisted of 27 students each from



kindergarten, first grade, sccond grade and third grade who
were interviewed to determine if there was a pattern of cog-
nitive development emerging in those age groups which might
suggest that those children have begun to scparate and con-
trol variables. The chronological ages used for this study

were as follows:

Kindergarten - Five years and six months to six years
and five months of age.
First Grade - Six years and six months to seven years

and five months of age.

Second Grade Seven years and six months to eight years

and five months of age.

Third Grade Eight years and six months to nine years

and five months of age.

Three different tasks were administered to the subjects
to determine if those young children were able to or were be-
ginning to separate and control variables. Each student in-
terviewed experienced only one difficulty level of one task.
That procedure was followed in order to eliminate the learn-
ing effect from task to task and/or from level to level with-
in each task. A Table of Random Numbers was used to estab-
lish an order for administering each difficulty level of each

task (Minium, 1978).



The standard Piagetian Bending Rods Task (Inhelder and

Piaget, 1955) was adapted for the student groups and two ad-
ditional tasks were designed, content validated and tested

with children. The newly designed tasks were The Bouncing

Balls Task and The Footrace Task. 1In all three tasks the

degree to which the subjects had developed the separation and
control of variables scheme, was determined by their recogni-
tion of the "fairness" or "unfairness" of a test and their
abilities to explain why the test was "fair" or "unfair".

The "fairness" criterion is discussed later. A general de-

scription of each task follows:

The Bouncing Balls Task -

Variables: Height, surface, and force of a throw.

(1) Two tennis balls are dropped from different
heights.

(2) Two tennis balls are dropped from different
heights onto two different surfaces.

(3) One tennis ball is dropped and one tennis
ball is thrown from different heights onto

two surfaces.

For each level of the Bouncing Balls Task, the
subject was asked if the test was a "fair" test to see
which ball had more bounce. If the child responded

that the test was "unfair", he/she was asked why the



test was "unfair" and what changes were necessary
in order to make the test a "fair" test. When the
child indicated no additional changes were necessary
or if he/she said that the test was a "fair" test,

the interview was terminated.

The Footrace Task -

Variables: Footwear, cluttered path, and books.

(1) Two boys in a footrace with one wearing
tennis shoes and one wearing boots.

(2) Two boys in a footrace with one wearing
tennis shoes and one wearing boots. The
boy in boots has a cluttered path in front
of him.

(3) Two boys in a footrace with one wearing
tennis shoes and one wearing boots. The
boy in boots has a cluttered path in front

of him and he is carrying his school books.

For each level of the Footrace Task, the sub-
ject was asked if the test was a "fair" test, to
see which boy could win the race from the street
curb to the ice cream store. If the child respond-
ed that the test was not "fair", he/she was asked
why the test was "unfair" and what changes were

necessary in order to make the test a "fair" test.



When the child indicated no additional changes were
necessary or if he/she said the test was a "fair"

test, the interview was terminated.

The Bending Rods Task -

Variables: Length, diameter, and weight.

(1) Two identical rods positioned in a support stand
with one rod extending further than the other.
Two identical weights which could be hung on
the hooks on the ends of the rods.

(2) Two rods of identical length but of different
diameters, positioned in a support stand with
one rod extending further than the other. Two
identical weights which could be hung on the
hooks on the ends of the rods.

(3) Two rods of identical length but of different
diameters, positioned in a support stand with
one rod extending further than the other.

Two weights of different values which could

be hung on the hooks on the ends of the rods.

For each level of the Bending Rods Task, the sub-
ject was asked if the test was a "fair" test to deter-
mine which rod was the more bendable. TIf the child re-

sponded that the test was not a "fair" test, he/she was
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asked why the test was "unfair" and what changes
were necessary in order to make the test a "fair"
test. When the child indicated no additional

changes were necessary or if he/she said the test

was a "fair" test, the interview was terminated.

Each of the three tasks were administered at three levels
with each level introducing an additional variable as shown

below:

Task I - The Bouncing Balls

Level 1l: Uncontrolled variable - height.
Level 2: Uncontrolled variables - height,
surface.
Level 3: Uncontrolled variables - height,
surface, force.
Task II - The Footrace
Level 1: Uncontrolled variable - footwear.

Level 2: Uncontrolled variables footwear,
cluttered path.
Level 3: Uncontrolled variables - footwear,

cluttered path, carrying books.

Task III - The Bending Rods

Level 1l: Uncontrolled variable - length.
Level 2: Uncontrolled variables - length,
diameter.
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Level 3: Uncontrolled variables -~ length,

diameter, weight.

The protocols which were designed to be used for the in-
terviews in administering the tasks described above, are de-
scribed in detail and are included in Appendix A, pages 64

to 86.

VALIDITY OF THE TASKS

In collecting data for any investigation, the instru-
ments for collecting data are of prime importance. Measur-
ing instruments are considered to be valid if the instruments
measure what they purport to measure. There are two important
factors in establishing validity in any measuring device: (a)
The kind(s) of validity a particular instrument should have
and (b) the extent to which the instrument must show the par-

ticular type(s) of validity (Turney and Robb, 1971).

There are "two major standards for ensuring content
validity: (a) a representative collection of items and (b)
'sensible' methods of test construction" (Nunnally, 1978,

p. 8l). Content validity was ensured by the plan of content
and the plan for constructing items. "Face validity con-

cerns the extent to which an instrument 'looks like' it mea-
sures what it is intended to measure" (Nunnally, 1978, p.99).

While content validity is incorporated into a measuring
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procedure as it is being constructed,

"face validity concerns judgments about an
instrument after it is constructed. . . .Thus face
validity can be considered one aspect of content
validity, which concerns an inspection of the fi-
nal product to make sure that nothing went wrong
in transforming plans into a completed instrument”

{Nunnally, 1978, p. 99).

In order to provide a "sensible" way of constructing
the interviews, the items in the protocols were carefully
constructed, evaluated and revised by the investigator and
the two research advisors. The protocols were used in trials
with kindergarten and primary children to determine the suit-
ability of the language and the time required for the inter-
views. Positive judgments were made by the investigator and
the two research advisors relative to the content and face

validity of the completed protocols.

In establishing construct validity, Nunnally (1978) fur-
ther suggested three points to consider:

(a) "specifying the domain of observables, (b)
determining to what extent all, or some, of those
observables correlate with each other or are affect-
ed alike by the experimental treatments, and (c) de-
termining whether or not one, some, or all measures

of such variables act as though they measure the

-]13-



construct" (p. 87).

The separation and control of variables is an abstract con-
struct which is mentally constructed by each individual.
"A construct is something that does not exist

as an isolated, observable dimension of behavior," .

. . rather "it represents an hypothesis with which a
variety of factors correlate. Constructs concern
domains of observables," which can be scored. "The
combined scores from a number of measures of obser-
vables in the domain can be thought of as having a

degree of construct validity for the domain as a

whole" (Nunnally, 1978, p. 86).

In this study, the observables were clearly specified, and
were given the same treatment with the same examiner using the
same set of protocols. To further establish construct validity,
college seniors were interviewed in addition to the kindergar-
ten and primary children. Data collected by Renner, et al.
(1976), and Wollman (1977), led to the conclusion that college
seniors should have attained the operational concept of separ-
ating and controlling variables. Using college seniors, there-
fore, helped to determine if the protocols would in fact mea-

sure what they were designed to measure.

Using the task protocols, the tasks were administered to
27 college seniors with three students responding to each le-

vel of each of the three tasks. The results were as follows:

-14-



I. The Bouncing Balls Task Controlled Variables

Variables Yes No
1. Height 3 0
2. Height/surface 2 1
3. Height/surface/force 3 0
II. The Footrace Task Controlled Variables
Variables Yes No
1. Footwear 3 0
2. Footwear/cluttered path 3 0
3. Footwear/cluttered path/ 3 0

carrying books

III. The Bending Rods Task Controlled Variables
Variables Yes No
1. Length 3 0
2. Length/diameter 2 1
3. Length/diameter/weight 3 0

The foregoing led to the conclusion that the protocol for each
level of each task did measure what it was designed to measure.

The tasks were judged to have construct validity.

SCORING. THE TASKS

As was stated earlier, the decision was made to use the
"fairness" of a task as the principal criterion to judge whe-

ther or not a child could separate and control variables.

-15-



The decision to use the "fairness" criterion has preccedent.
In a series of tasks involving 12 and 12 ycar old students,
Steller (1977), used "I think it is fair/unfair because. . ."
(p. 142), as the criterion to judge the quickness of the emp-
tying of bottles. The bottles were of different sizes and
shapes, had different sized necks, and contained different
liguids, such as coffee and molasses. Also, Linn and Rice

(1978), used the "fair test" criterion for the evaluation of

subjects responding to their Springs Task, in a study con-

cerning formal thought and naming variables. Stone and Day
(1978), in the report of their study involving third, fifth
and seventh grade students used a "good" or "bad" test as the
criterion to determine spontaneous, latent, or nonusers of
formal strategy. Selnes (1983), had his students use "fair"
as the criterion for judging controlled experiments in junior

high school science.

In designing a rating scale and a response sheet for this
particular study, the scale was designed so that if the child
identified the task as being "unfair" he/she was assigned a
score of one point. If the child correctly indicated what
needed to be changed to make the test a "fair" test, by sep-
arating and controlling the variable(s), he/she was assigned
two additional points. Success on the entire task, therefore,
resulted in the subject earning a total of three points. If

the child did not separate and/or control the wvariable(s),
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that is, thought the test as presented was a “fair" test, he/
she was assigned a score of zero. Using this method of scor-
ing, the subjects made a total score of zero, one, or a three,

with three being the highest possible score (Figure 2.1).

SELECTING THE SUBJECTS

The classroom teachers for each of the age/grade groups,
assigned numbers from 1 to 27 to their students as they were
listed in alphabetical order in their class record book, and

as the students fell within the aforementioned age groups.

In using the Table of Random Numbers (Minium, 1978), to
determine the order of the children to be tested, a separate
order was established and used for each of the four age/grade
level groups. The first three numbers from each list of num-
bers derived from the Table of Random Numbers, determined
which three children from each of the age/grade groups were
tested for Task I, Level One, and the next three numbers from
each list determined which children were tested for Task I,
Level Two, and so on. This procedure accomplished complete

randomization of subjects to each task and level.

The subjects interviewed with the validated protocols
were randomly selected as described, from an elementary school
within a large surburban public school system located in Okla-

homa City, Oklahoma. For each task, the sample of children
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was distributed among the age/grade level groups as depicted

in Table 2.1.

Figure 2.1.

A Sample of the Individual Subject

Task Response and Evaluation Sheet

SEPARATION AND CONTROL OF VARIABLES STUDY

Subject
Grade____Age___ Date of Birth M F Date of Interview
Task______Level 1 2 3
Height,
I. BOUNCING BALLS Height Height, Surface Surface, Force Score
Fair Test: Yes No Yes No Yes No
Changes suggested:
Bocts, Boots, Cluttered
II. THE RACE Boots Cluttered Path Path, Carrying Books Score
Fair Test: Yes No Yes No Yes No —_
Changes suggested:
Length,
III. BENDING RODS Length Length, Diameter Diameter, Weight Score
Fair Test: Yes No Yes No Yes No -

Changes suggested:

COMMENTS :

-18-



Table 2.1

Task and Level Distribution

of Subjects per Grade Level

GRADE LEVEL TASK I TASK II TASK III TOTALS
L1 L2 L3 L1 L2 L3 L1 L2 L3

K 3 3 3 3 3 3 3 3 3 = 27

1 3 3 3 3 3 3 3 3 3 = 27

2 3 3 3 3 3 3 3 3 3 = 27

3 3 3 3 3 3 3 3 3 3 = 27

TOTALS : 12 12 12 12 12 12 12 12 12 =108
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Table 3.2

Random Order Depicting the Order of Administering

the Levels of Tasks Within Each Main Set of Tasks

for Each Age/Grade Level

TASK I Task II TASK III
BOUNCING BALLS FOOTRACE BENDING RODS

of k- 11, 07, 14 K- 15, 25, 16 K- 02, 21, 12
§_§ 1- 13, 15, 22 1- 17, 21, 04 1- 23, 12, 27
=9 2- 23, 07, 15 2- 11, 03, 27 2- 01, 26, 24
E?é’ 3- 04, 05, 10 3- 12, 13, 02 3- 03, 11, 15

ol k- 13, 19, 09 K- 22, 05, 23 K- 24, 08, 10
Eg:% 1- 24, 08, 10 1- 01, 14, 09 1- 07, 05, 19
O g 2- 12, 18, 19 2- 17, 09, 13 2- 16, 10, 06
3% 3- 09, 18, 22 3- 01, 08, 14 3- 07, 16, 06
.8 K- 26, 01, 06 K- 03, 27, 17 K- 04, 18, 20
é)_g 1- 26, 18, 25 1- 15, 20, 11 1- 03, 06, 02
’32 2- 25, 04, 20 2- 14, 05, 22 2- 21, 02, 08
§§ 3- 19, 23, 25 3- 20, 17- 27 3- 24, 26, 21
4
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Table 2.2

Random Assignment of Subjects per Grade Level

Kindergarten First Grade Second Grade Third Grade
11 13 23 04
07 16 07 05
14 22 15 10
15 17 11 12
25 21 03 13
16 04 27 02
02 23 01 03
21 12 26 11
12 27 24 15
13 24 12 09
19 08 18 18
09 10 19 22
22 01 17 01
05 14 09 08
23 09 13 14
24 07 16 07
08 05 10 16
10 19 06 06
26 26 25 19
01 18 04 23
06 25 10 25
03 15 ' 14 20
27 20 05 17
17 11 22 27
04 03 21 24
18 06 02 26
20 02 08 21

Note: From the Table of Random Numbers, (Minium, 1978),
digits one and two were used for kindergarten, digits two and
three for first grade, digits three and four for second grade,

and digits four and five were used for third grade.
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TREATMENT OF THE DATA

The data were collected and analyzed using a randomized

block factorial design (Winer, 1971). The randomized block

factorial design was used because it:

(1)

(2)

(3)

(4)

(5)

(6)

provided for the complete analysis of all the

possible interactions of all the main effects.

assured equality of all of the treatments.

provided a sound way to use a design for the

control of extraneous variability.

controlled the within groups biasing effect
due to the random assignment of subjects to

treatments.

assured that initial differences between

groups would be attributable only to chance.

provided a clean, clear, neat, and well or-

ganized design for treatment of the data.

In using the randomized block factorial design, this

study resulted in a three by three by four design consisting

of 36 cells. Each of the 36 cells represented a specific

task level and a specific age/grade level consisting of three

scores each. A three-way analysis of variance was used to

analyze the three main effects and all of the interactions
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as shown. The following analyses were made:

The main effects -

1. Tasks
2. Levels

3. Age/grade level groups

The interaction of -

1. Tasks and levels
2. Tasks and age/grade level groups
3. Levels and age/grade level groups

4. Tasks, levels, and age/grade level groups

All analyses were made with the computer using the Sta-
tistical Analysis System. (Statistical Analysis System [SAS],

1982).
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CHAPTER III

RESULTS AND INTERPRETATION OF THE STUDY

Chapter III is divided into five sections. The first
section contains a brief overview of the general procedure.
of the study, including the method, subjects, scoring and
evaluation. The second section summarizes the overall anal-
ysis as depicted in the ANOVA (analysis of variance) source
table. (Table 3.1) Section three concentrates on the inter-
action of Tasks and Levels and section four the main effect
of Age. The fifth and last section of this chapter contains
additional information and findings which were not a part of

the original design of the study, but which were available.

GENERAL PROCEDURE

Groups of 27 students from each of the age/grade levels

kindergarten, first grade, second grade, and third grade, re-

sponded to three tasks. Those tasks were The Bouncing Balls

Task (Task 1), The Footrace Task (Task II), and the modified

Piagetian Bending Rods Task (Task III). The three tasks were
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administered to a total of 108 randomly selected subjeccts.

The subjects were also grouped by months of age as follows:
Group One, included subjects from 66 months through 78 months
of age; Group Two, from 79 through 90 months of age; Group
Three, from 91 through 102 months of age; and Group Four, con-
sisted of subjects from 103 through 114 months of age. Each
subject responded to only one level of one task. Level One

of each task consisted of one variable; Level Two, two vari-

ables; and Level Three consisted of three variables.

Using the "fair test" criterion, if the subject was able
to separate the variable(s) by identifying the test as being
"unfair", he/she was assigned a score of one point. If the
subject could then go on to control the variable(s), by de-
termining what changes needed to be made in order for the test
to become a "fair test", he/she was assigned two additional
points, making a total score of three points. Each subject
had a score of zero, one or three points, with three being the
highest possible score. The protocols for all levels of each

task, are included in Appendix A, pages 65 to 86.

GENERAL ANALYSIS

Eleven percent of the subjects scored zero, 33% earned a

score of one, and 56% achieved the score of three. A com-

plete profile for each of the 108 subjects by grade level,
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containing the individual scores for cach subject, is found

in Appendix B, Tables A, B, C, and D.

The three tasks, ecach with three levels of difficulty,
and the four age/grade groups, permitted the use of a 3 X 3
X 4 design. Each of the 36 cells represented by the design
contained the scores for three subjects. An a priori deci-
sion was made to use the 0.05 level to determine the signifi-
cance of each of the three main effects: (1) tasks, (2) lev-
els, (3) age/grade groups; and the four interactions: (1)
tasks by levels, (2) tasks by age/grade groups, (3) levels by
age/grade groups, and (4) tasks by levels by age/grade groups.

The analysis was computed using the Statistical Analysis Sys-

tem (SAS, 1981), with the Tukey HSD (Honestly Significant Dif-

ference), also commonly referred to as the Tukey Studentized

Range Statistic (HSD) (Hays, 1981), and with OL= 0.05. A

randomized block factorial design with a three-way analysis
of variance, was used to assess the main effects with all of

the possible interactions.

A complete model of the study for the overall analysis,
is exhibited in the ANOVA source table. (Table 3.1) The sta-
tistical significance levels are included for the three signi-
ficant main effects, and the one significant interaction, as
well as the three non-significant interactions in order to pre-
sent a complete profile of all of the results as proposed in

the original design of the study. The design of this study
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was described in detail in Chapter I1I.

Table 3.1

ANOVA Source Table for the Overall Analysis

Source DF SS F Value P>F
Tasks 2 18.2198 7.95 0.0008 *
Levels 2 7.1967 3.14 0.0491 *
Age Groups 3 14.4535 4.21 0.0085 *
Tasks X Levels 4 12.0643 2.63 0.0409 *
Tasks X Age Groups 6 0.7746 0.11 0.9947
Levels X Age Groups 6 2.3112 0.34 0.9154
Tasks X Levels X Groups 12 6.0031 0.50 0.9110
Error 72 82.4166
Total 107 143.9629
* = P<0.05

An inspection of the ANOVA source table revealed that
the following interactions were non-significant: (a) Tasks
and Age Groups; (b) Levels and Age Groups; and (c) Tasks, Lev-
els, and Age Groups. The interaction of Tasks and Levels how-
ever;, was statistically significant at the 0.05 probability
level. A further inspection of the ANOVA source table (Table
3.1) revealed that the three main effects, Tasks, Levels, and the
Age Groups, were statistically significant. An interpretation

of the main effects for Tasks and Levels, however, was mediated
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by the significant interaction for the tasks and levels. Re-
sults of the main effect of tasks and levels were integrated
into the task-by-level interaction results, while the results
for the main effect of the age/grade level groups are report-

ed separately.

THE INTERACTION OF TASKS AND LEVELS

Since a significant task-by-level interaction was found,

mean score comparisons were made using the Tukey (HSD) Test

({Hays, 1981), in order to determine exactly where the signi-
ficant differences were between the tasks and/or levels. To
further assess the interaction of tasks-by-levels, cell mean
comparisons were calculated from the columns and rows as shown
in Table 3.2, which resulted in eighteen pairs of scores from
the nine possible pairs in the rows and the nine possible
pairs in the columns. The critical value used was based on
the Cicchetti approximation, K(K-1)/2 (Cicchetti, 1972, p.
406), to the Tukey values, when performing less than all pos-
sible pairwise comparisons. Since "K" is equal to the number
of treatments (the three tasks X the three levels), the Cic-
chetti approximation applied to this study was: 9(9-1)/2 =
36 possible pairs. The 36 pairs included all of the possible
pairs within the rows and columns as well as all possible di-
agonal pairs. Only the 18 possible row and column compari-

sons were needed for this study. Comparisons of the diagonal
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mean scores, such as comparing Level Two of Task I with Level
Three of Task II, would be difficult to interpret; those cell
mean comparisons would be confounded and/or would be essen-

tially uninterpretable (Winer, 1971).

The Cicchetti approximation was specifically designed as
a modification for the Tukey (HSD) Test (Hays, 1981), to help
in the control of alpha while maintaining maximum power of
the results. This was accomplished by modifying the critical
value when performing less than all possible pairwise compar-
isons. The Cicchetti approximation provides a more powerful
test (Cicchetti, 1972), than if all 36 pairwise comparisons
had been performed. The Tukey equation used for the cell
mean comparisons was as follows: X - X ‘ .

1 2 (Cicchetti,

t =
1972) .
v 2 MSw/I

The comparisons indicated that there were significant dif-
ferences between Levels One and Three of Task III and between
Tasks I and II of Level One. No other statistically signifi-
cant differences were found. The mean scores for the task-
by-level interaction are shown in Table 3.2 and Figures 3.1
and 3.2. For the cell mean comparisons from the mean scores
of the task-by-level interaction, derived from the Cicchetti

approximation, see Table 3.3.
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Table 3.2

Mean Scores for the Interaction of Tasks and Levels

Task Level 1 Level 2 Level 3 Combined Xs
I(balls) 3.00 2.42 2.25 (2.56)
II(race) 1.67 2.17 2.00 (1.94)
ITI(rods) 2.42 1.25 1.00 (1.56)

Combined Xs (2.36) (1.94) (1.75)

N = 12 Ss per task-level combination

DF = 4 SS = 12,0643 F Value = 2.63 PR.€0.0409
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Table 3.3

Pairwisc Comparisons by Columns and Rows (as Shown

in Table 3.6), for all Tasks and Lecvels.

Tasks Levels t
I 1
1.34
I 2
I 1
1.72
I 3
I 2
0.38
I 3
II 1
1.14
II 2
II 1
0.76
II 3
II 2
0.38
II 3
III 1
2.67
III 2
III 1
3.24 *
IIT 3
III 2
0.57
III 3
* p<L0.05
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Table 3.3 —Continued

Tasks Levels t
I 1
3.05 *
II 1
I 1
1.34
III 1
II 1
1.72
III 1
I 2
0.57
II 2
I 2
2.67
ITI 2
I 2 2.10
III 2
I 3
0.57
II 3
I 3
y 2.86
III 3
I1I 3
2.29
IIT 3
* = pg 0.05
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An cxamination of the mean scores for the task-by-level
interaction (Table 3.2), indicated that the 108 subjects par-
ticipating in the research had the greatest success for per-
formance on Task I, Level One. That particular task-level
combination was the only one where all twelve children achiev-
ed the perfect score of three, thereby demonstrating their ab-

ility to both separate and control the variable of "height".

In responding to Level Two of Task I, nine of the twelve
children were able to separate and control the variables of
"height and surface", and made a score of three. Two of the
subjects separated the variables, (thought the test was "un-
fair"), but could not go ahead and control the variables, (they
could not explain what changes were needed in order to make the
test "fair"), and made a score of one. One subject could nei-
ther separate nor control the variables and made a score of

zZero.

Seven of the twelve children who responded to Level Three
of Task I, were able to separate and control the variables of
"height, surface, and force", and made a score of three; four
children could separate the variables and made a score of one;
one child could neither separate nor control the variables and
made a score of zero. Although non-significant, an inspection
of the mean scores for all three levels across Task I, indicat-
es that as the number of variables increased, the scores de-

creased. In other words as the task became more difficult
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success decreasced.

Based on the regqular results from Task I, an inspection
of the results of Task II, Level One, revealed a rather sur-
prising factor. The lowest mecan score for all levels of Task
II was achieved on Level One. Level One of Task II also had a
lower mean score than either Task I or Task III for the same
level, indicating Level One of Task 1I was the most difficult
for all children responding to Level One of their respective
tasks. Although the children were randomly selected and there
was random assignment for the order in which they were tested,
it was surprising to note that only one-half of the children
(six of the twelve), were able to both separate and control
the variable of "footwear", for Level One of Task II. Also,
at Level One, only two of the children were able to separate
the variable (thought the test was "unfair"), and made a score
of one point. Therz were four children, however; who could
not identify the variable, and made a score of zero. The
scores for Levels Two and Three of Task II, followed the pat-
tern for Levels Two and Three of Task I; the scores decreased

as the number of variables increased.

For Level Two of Task II, seven of the subjects were able
to both separate and control the two variables of "footwear"
and the "cluttered path", and made a score of three. Five of
the children were able to separate the variables, making a

score of one, and there were no children who scored zero at
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Level Two of Task Il.

Six of the 12 children who participated in the study for
Level Three of Task II, achieved the score of three points as
they were able to both separate and control the three vari-
ables of "footwear", the "cluttered path" and "carrying books",
and the remaining six children who participated at that level,
scored one point for separating the variables. None of the

subjects at that level scored zero.

The Tukey comparisons (Hays, 1981), indicated a signifi-
cant difference between Level One of Task I (3.00), and Level
One of Task II (1.67), (Table 3.3). This was a surprising re-
sult, since both Task I and Task II dealt with more familar
content than the content represented in Task III. Because
Task III dealt with the more unfamilar content, it was equal-
ly surprising that the mean score for Level One of Task III
(2.42) was higher than the mean score for Level One of Task
II. Another unexpected factor was that more children control-
led the variable of "footwear" when in combination with one
or two other variables than when alone. There really is no
valid explanation for the low mean score for Level One of
Task II, but a speculation is that the particular children
randomly assigned to that task and level, were not necessarily
concerned about the "footwear" the two boys in the task were
wearing. It is probable that those children were more con-

cerned with the race and getting to the "ice cream store".
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In all probability, it did not occur to some of those child-
ren that shoes or "footwear" should be changed when racing to
the "ice cream store". The children probably focused on the
"ice cream" and getting there quickly. Perhaps the results
would have been completely different for the children respond-
to Level One of Task II, if the "boys" had been engaged in a

footrace in a gymnasium or on a track.

A look at the mean scores for Task III (The Bending Rods),
revealed that Level One was the least difficult of the three
levels, for all of the 36 children that responded to Task III.
It was also easier than Level One of Task II which was discus-
sed more fully in the foregoing section. 1In responding to
Task III, Level One, nine of the 12 children were able to sep-
arate and control the variable of "length”, and achieved the
score of three. Two of the subjects separated the variable
and scored one point, while one child could neither separate

nor control the variable and made the score of zero.

For Level Two of Task III, six children were able to sep-
arate and control the variables of "length and diameter", and
six were able to separate the variables, and made scores of
three and one respectively. None of the children performing

Level Two of Task III, made a score of zero.

In responding to Level Three of Task III, only one child
was able to both separate and control the variables of "length,

diameter, and weight", and achieve the score of three. Nine
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of the children could scparate the variables (thought the test
was "unfair"), and made a scorc of one, but could not go ahead
and control the variables and suggest the changes that needed
to be made in order for the test to become a "fair" test. Two
of the children did not recognize the test as being "unfair",
and made the score of zero. Task III followed the pattern of
Task I and Task II (except for Level One of Task II)--the

scores decreased as the number of variables increased.

The Tukey comparisons (Hays, 1981), of the mean scores
indicated that there was a significant difference between Lev-
els One and Three of Task III. Level One had a combined mean
score of 2.42, while Level Three had a combined mean score of
1.00. Only one child of the twelve subjects (a third grade
child, eight years and nine months), from kindergarten through
third grade, was able to both separate and control the three
variables, "length, diameter, and weight". Nine of the twelve
were able to both separate and control the one variable of
"length". Perhaps the higher score for Level One of Task III,
can in part be attributed to the fact that children have had
many experiences involving length. From a very early age,
most children have been involved in dividing such things as
sticks of gum, candy bars, and pieces of string, in both in
their play and everyday life experiences. Similarly, children
who attended nursery school and/or kindergarten have had many

experiences with building block construction which involved a
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variety of experiences with length. Children tend to have had
more concrete, cveryday experiences with "length" than they
have had with the other two variables of task III, "diameter"
and "weight". This does point out another factor however,

and that is that the subjects achieved the separation and con-
trol of one variable more easily than they achieved the sep-
aration and control of two variables, and the subjects achiev-
ed the separation and control of two variables more easily
than they achieved the separation and control of three vari-

ables.

Across all three levels of all three tasks, the scores
gradually and consistently decreased as the number of varia-
bles increased, except for Level One of Task II. The combined
mean scores for all tasks and levels, as shown in Table 3.2,
in parenthesis, revealed a gradual and continuous decrease in
total scores from task to task and level to level within the
tasks. This was a clear indication that as the number of var-

iables increased, the tasks became more difficult.

An overview of the interaction of tasks and levels, sug-

gested the following trends and/or patterns:

1. As the number of variables increased from level
to level within each task, the scores tended to
decrease, indicating that the tasks became more

difficult when progressing from one variable to
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threce.

2. Task I (mean score 2.56), had the highest suc-

cess rate of all the tasks (Table 3.2).

3. Task II (mean score 1.94), was morec difficult
than Task I and less difficult than Task III

except for Level One (Table 3.2).

4. Task III (mean score 1.56), was the most diffi-
cult of all the tasks except for Task II, Level

One (Table 3.2).

Possible explanations for the suggested trends is the
fact, that as a rule, it was more difficult for the children
to separate and control two variables than it was to control
one variable, and it was more difficult for those young child-
ren to control three variables than it was to separate and
control one or two variables. The data indicated that Task I
was easier than Task II or III and that Task II was easier
than Task III. Tasks I and II involved more familar content,
and Task III dealt with the most unfamilar content. Level
Three of Task III had the lowest score (1.00) of all tasks and
levels, and was the most difficult for all of the subjects.
Level I of Task I, had the highest score (3.00), of all of the
tasks and levels and was the easiest for all of the subjects.
In fact, that particular task and level (Task I, Level One)
was the only one where all subjects achieved the perfect score

of three.
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The present study confirmed that when the separation and
control of variables tasks were presented concretely and con-
sisted of familar content and materials, the young children
who participated in this study, did in fact, demonstrate the
beginnings1 of the ability to separate and contrcl variables.
An important factor was that the "fair test" criterion--the
"fairness" or "unfairness" of a particular test--used a lan-
guage with which the children were comfortable and familar.
Children have had many experiences with "fair", "unfair",
"not fair", or "fair play", in both their play and learning
experiences. Most of the children had no difficulty in re-
lating to the language during task performance. They did, in

fact utilize the language with relative ease.

THE MAIN EFFECT OF AGE

The data in Table 3.1, indicate the main effect of age
was statistically significant. An analysis was made with
the subjects grouped two different ways with respect to age:
(2) the subjects were grouped in clusters by months of age,
and (b) the subjects were grouped by grade level (Tables 3.4,
3.5). Comparisons indicated there was no significant differ-

ence when measuring all of the results with the ages grouped

1 "The point at which something begins to exist.
. .the basic element. . . .the introductory period or

tﬁe early period" (Webster, 1968).

-4]1-



in clusters of months, or when measuring all of the results
with the grade level groups. Results of the analysis, showing
the mean scores of the subjects as they were grouped by months
of age, can be seen in Table 3.4 and Figure 3.3. Results of
the analysis showing the mean scores of the subjects as group-

ed by grade level can be seen in Table 3.5 and Figure 3.4.

Table 3.4

Mean Scores for Age Groups, Grouped by Months of Age

Age Groups by * X N
Months of Age
1. 66— 78 mos. of age A 1.52 27
2. 79- 90 mos. of age A B 1.83 29
3. 91-102 mos. of age A B 2.24 25
4. 103-114 mos. of age B 2.52 27

* Means with the same letters are not significantly

different.

DF = 3 SS = 14.4535 F Value = 4.21 PR £0.0085
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Figurc 3.3. Mean Scores of Age Groups in Months
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Table 3.5

Mean Scores for Groups, Grouped by Grade Level
A *Tukey = )
ge Groups by Grade Level Comparisons X N
(5y/6m-6y/5m) Kind. A 1.52 27
(6y/6m-7y/5m 1st A B i.89 27
(7y/6m-8y/5m 2nd A B 2.15 27
(8y/6m-9y/5m 3rd B 2.52 27

* Means with the same letters are not significantly
different.

DF = 3 SS = 14.4074 F Value = 4.18 PR 0.0088

Mean comparisons, using the Tukey (HSD) Test (Hays, 1981),

were made to determine the significant differences for the

main effect of age (Tables 3.4 and 3.5). The results indi-
cated there were no significant differences between Age Groups
One and Two, Two and Three, cr One and Three; there were no
significant differences for Kindergarten and First Grade, First
Grade and Second Grade, or for Kindergarten and Second Grade;
those comparisons are statistically the same. There was how-
ever, a significant difference in achievement between Age
Groups One and Four; and there was a significant difference

in achievement between Kindergarten and Third Grade as shown in
Tables 3.4 and 3.5, and as shown in Figures 3.3 and 3.4. A

break-down of how the children scored for each group, follows:
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Age- by Months/Group 1.
(GOH=- TK)
No27

Grade Level Group K.
N = 27

Age by Months/Group 2.

(79- 90)
N = 29

Grade Level Group 1lst
N = 27

Age by Months/Group 3.

(91-102)
N = 25

Grade Level Group 2nd
N = 27

Age by Months/Group 4.
(103-114)

N = 27

- score of one,

10 children achicved the perfect

score ol three, 11 children made
a score of one, and six scored
ZCro.

There was no difference in the
individual scores from Age Group

One.

13 children made a score of

4 children scored one

three,

point, and two made zero.

13 children made a score of
three, 12 scored one point,

and two scored zero.

17 children made a score of
three, five made a score of

one, and three scored zero.

17 scored three, seven made a
and three scored

zero.

20 children achieved the perfect
score of three points, six made
a score of one, and one child

made a score of zero.
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Grade Level Group 3rd There was no difference in the
N = 27

individual scores from Agc

Group Four, by months.

When the original design of the study was proposed, the
decision was made to test 27 children from each grade level,
kindergarten through grade three. Latecr, it was decided, for
purposes of analysis, to group the children in clusters by
months of age (disregarding the grade levels) so the two meth-
ods of grouping could be compared. Using the two different
grouping procedures had only a slight effect on the composi-
tion of the groups. Specifically, only two children who pre-
viously were classified in grade level three, were between
79-90 months (Age Group Two), resulting in 29 children in Age
Group Two and 25 children in Age Group 3. There were no other
changes from the grade level groups. This slight difference
(with only two of the 108 children affected) was not discover-

ed until after the analysis was made (Tables 3.4, 3.5).

In view of the foregoing, it was not surprising that com-
parisons indicated that there was no significant difference
when measuring all of the results by either method of grouping;
there was a significant main effect of age with both methods
of grouping. Perhaps this can be attributed to the fact that
there is a state mandated law in Oklahoma as to when children
may enter school. Before entering kindergarten or first grade,

a child is required by law, to have reached his/her fifth or
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sixth birthday on or before the second day of Secptember. The
children who participated in this study, entered school accord-
ing to the State mandated law. Also, the Statc school age re-
quirements were a factor in setting the age requirements with-
in the grade levels. Since the children were tested during

the last half of the spring semester, none of the subjects
would have been younger than five years and six months in kin-
dergarten; six years and six months in first grade, seven years
and six months in second grade; and eight years and six months

of age in the third grade.

When evaluating the main effect of age, there was one
distinct trend that was clearly evident. It was clearly evi-
dent, that as the children participating in this study increas-
ed in age, they achieved higher on the tasks. The trend was
gradual and consistent (See Tables 3.4, 3.5 and Figures 3.3
and 3.4). This study revealed that the young children who par-
ticipated in this study did in fact demonstrate the beginnings
of the ability to separate and control variables, and it be-
came easier for them or they becamemore successful as they be-
came older or were in a higher grade level. According to Pia-
get's stages of development, the children in this study (five
years and six months of age through nine years and three months
of age), were somewhere in/or between the preoperational and
concrete operational stages of development, and therefore

should not have acquired the mental structures necessary for
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the separation and control of variables. Conscquently, this
study has raised questions concerning Piaget's thecory for the
the separation and control of variables, especially that the
ability to separate and control variables morec or less belongs
to the formal operational stage of development. In view of

the findings of this study, it is appropriate to concur with
Wollman, who also does not believe that the concept of the sep-
aration and control of variables develops spontaneously or

that the concept was found only at the formal stage of deve-
lopment (Wollman, 1977). This study clearly revealed a grad-
ual, continuous and consistent unfolding of understandings
necessary for the beginnings of the ability to separate and
control variables. 1In view of this study and the findings,

it is necessary to support the notion that development is grad-

ual, consistent and continuous across all stages of development.

ADDITIONAL INFORMATION

Although gender was not considered as one of the main ef-
fects in the original design of the study, the gender informa-
tion was available from each subject's response form. Analysis
indicated there was no significant difference due to gender, as
shown in the ANOVA source table (Table 3.6). The mean scores
for the age groups by gender are found in Table 3.7, and the
mean scores for the interaction of tasks-by~levels, are recor-
ded in Table 3.8. Gender Group 1 was assigned to males, while

Gender Group 2 was assigned to the female subjects.
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Table 3.6

ANOVA Source Table of Overall Results by Gender

Source DF F Value PR F
Gender 1 1.15 0.7037
Gender X Tasks 2 0.03 0.9751
Gender X Levels 2 1.19 0.3128
Gender X Groups 3 0.86 0.4689
Gender X Tsks. X Lvls. 4 0.44 0.7792

= 0.05

Table 3.7

Mean Scores for Age Groups as Measured by Gender

Gender Age Groups in Months N X
1(M) 1 ( 66 - 78 mos.) 15 1.93
1(M) 2 (79 - 90 mos.) 15 1.60
1 (M) 3 (91 - 102 mos.) 10 2.40
1(M) 4 (103 - 114 mos.) 13 2.46
2 (F) 1 ( 66 -— 78 mos.) 12 1.00
2(F) 2 (78 - 90 mos.) 14 2.07
2(F) 3 (91 - 102 mos.) 15 2.13
2(F) 4 (103 - 114 mos.) 14 2.57

PR>0.47
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Table 3. 8

Mean Scores of Tasks and Levels When Measuring

by Gender.

Gender Tasks Levels N X
1 (M) I 1 5 3.00
1 (M) I 2 8 2.50
1 (M) I 3 4 2.00
1 (M) I1 1 6 1.67
1 (M) I1 2 6 2.33
1 (M) IT 3 9 1.89
1 (M) I1I 1 8 2.13
1 (M) I1X 2 5 i.20
1 (M) III 3 2 1.00
2 (F) I 1 7 3.00
2 (F) 1 2 4 2.25
2 (F) 1 3 8 2.38
2 (F) II 1 6 1.67
2 (F) II 2 6 2.00
2 (F) II 3 3 2.33
2 (F) III 1 4 3.00
2 (F) ITI 2 7 1.29
2 (F) III 3 10 1.00
PR >>0.78
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According to the analysis, there was no significant dif-
ference when measuring all of the results by gender. Some
child development specialists have promoted the idea that
ycung boys mature more slowly than young girls during the be-
ginning school years; however, for this study there was no
significant difference in the performance of the boys and in
the performance of the girls (See Tables 3.6, 3.7, and 3.6).
The results for these age levels are contrary to a recent
study concerning intellectual development as related to gen-
der and age, with 140 sixteen year old students participating;
Hernandez, et al. (1984), found that the boys' intellectual

development was more advanced that that of the girls’.

Finally, it is of interest to note, by grade levels, the
number and percentage of children who were able to both separ-
ate and control the variables of their respective tasks (Ta-

ble 3.9).

Table 3.9

Number and Percentage of Subjects Able to Separate

and Control the Variables by Grade Level.

Separate
Grade N and Percent
Control
K 27 11 37%
1 27 13 48%
2 27 17 62%
3 27 20 74%
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CHAPTER IV

DISCUSSION AND CONCLUSION

This chapter includes three sections: (a) A discussion
of the research question, the findings and implications, (b)
General conclusions of this research and the research of oth-
ers which is relative to Piaget's stages of development and
the theory of the separation and control of variables, and (3)

Suggestions for further study.

DISCUSSION

The present research was conducted to find an answer to
the following question as stated in Chapter I: Do the begin-
nings of the develdpmental scheme of the abilities to separ-
ate and control variables appear in children between the ages
of five and nine? If a scheme is present that allows young
children to begin to separate and control variables, what

patterns of language do they use when employing that scheme?

An interpretation of the research and analysis for the
entire group of 108 subjects, revealed some rather prominent

trends and patterns. The trends were not always linear or
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regular, nor did they always follow a set pattern but the

trends were present. (Tables 3.1 and 3.)

The following conclusions seem justified from the data

provided by the 108 subjects:

1. The ability of young children to separate
and control variables decreased as the task
became more complex and when the content

and materials were less familar.

2. The subjects scored lower as the number of
variables increased. The ability of young
children to separate and control variables
decreased as the number of variables in-

creased.

3. In the sample, the older children scored
higher than the younger children. In gen-
eral, the ability of young children to
separate and control variables increased
with age and grade level. There was a
subs£antial difference in the performance
between the kindergarten and the third
grade children, but dnly a slight differ-
ence between the kindergarten and first
grade children, the first grade and sec-
ond grade children, and the second grade

and third grade children (Tables 3.4,
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3.5, 3.9; Figures 3.3, and 3.4)

For eight of the nine samples of the popula-
tion used for this research, the increases and/
or decreases in scores for task performance a-
cross all tasks and levels was gradual, consis-
tent, and continuous. As the number of vari-
ables increased and as the tasks increased in
difficulty, the overall scores gradually, con-
sistently and continuously decreased. As the
children in the sample became older and/or as
they reached a higher grade level, the overall
scores gradually, consistently, and continuous-
ly increased; the subjects gradually, consistent-
ly, and continuously became more successful in
task performance (Tables 3.4, 3.5, 3.9; Figures

3.3, and 3.4).

The data confirm that young children do in fact, have
the beginnings of the ability to separate and control vari-
ables provided the tasks are presented concretely, the con-
tent and materials are familar, and the language of "fair-
ness" is used in the assessment of task performance. This
study has confirmed that young children possess the mental
structures necessary for the beginnings of the ability to
separate and control variables and demonstrate that ability

through task performance.
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The more important implications of this research for
teachers of young children and/or child development special-
ists are in the areas of planning curriculum and instruction.
When guiding young children in the process of learning, the
learning and/or assessment tasks should: (a) Be presented
concretely; (b) Consist of familar content and materials; (c)
Use a language that 1is simple, direct and easily understood.
It should also be expected that as children become older and/
or more mature in their cognitive development, they will be-

come more successful with task performance.

GENERAL CONCLUSIONS

This study supports the theory that intellectual deve-
lopment is gradual, rather consistent, and is continuous
(Tables 3.2, 3.4, 3.5, and 3.9). The present study cannot
support the idea that the specific intellectual characteris-
tics leading to the development of the scheme of the separa-
tion and control of variables, are only found in the for-
mal operational stage of development. Nor does this research
support the position that the stages are abrupt and/or spon-
taneous. According to the Piagetian model of intellectual
development (Piaget, (1972), the children in this study were
in or somewhere between the preoperational stage, two through
seven or eight years, or concrete operational stage of deve-

lopment which children enter after seven or eight years of
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age. Those children therefore, should not have been able to
employ the scheme of the separation and control of variables
(Piaget, 1955). The children in this study did demonstrate
the beginnings of the separation and control of variables
scheme as described in Chapter II and as described earlier
in this chapter, as long as the criterion for judgement was

"fairness" (Tables 3.2, 3.4, 3.5, and 3.9).

In view of this study and the findings, it is necessary
to support the theory that for some children, the beginnings
of the separation and the control of variables scheme, occurs
as early as the preoperational stage with further develop-
ment occurring during the concrete operational stage (Tab-
les 3.4, 3.5, and 3.9). It is expected that as development
continues, that the separation and control of variables scheme

would also continue to develop.

In addition to the findings of this study, Wollman's
research (1977), led him to postulate that the concept of the
separation and control of variables does not develop spontan-
eously nor does it belong exclusively to the formal stage of
development. Wollman also believed that the concept of con-
trolled experiments using the "fair" comparison, begins to
develop as early as the beginning of the concrete stage.

Data presented here supports Wollman and suggests that the
"fairness" concept can begin earlier. Wollman further theor-

ized that "fairness" and "evenness" are at the "root" of the
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concept of the separation and control of variables scheme.
Therefore, he advised that the separation and control of var-
iables should not be neglected at the concrete stage of de-
velopment, nor should it be taken for granted at the formal

stage of development (Wollman, 1977).

In addition to the findings of this research, Flavell
(1971), has supported the postulate that Piaget's stages do
not begin nor do they end abruptly. Flavell also perceived
that if the stages emerged abruptly rather than gradually,
children would spend all of their childhood years "being"
rather than "becoming". It was also Flavell's belief that
the Piagetian Stages may evolve more slowly and gradually to-
ward their full functional maturity, achieving it well after
the upper age boundary of a particular stage. The data pre-
sented here suggest that the characteristics of a given stage
can begin to emerge at an earlier stage than the stage desig-
nated by Piaget. This study has confirmed that it is possi-
ble for the beginnings of the separation and control of var-
iables characteristic to emerge before the formal operational
stage; the separation and control of variables characteristic
may begin to emerge in the preoperational and concrete oper-

ational stages. (Tables 3.1, 3.2, 3.4, 3.5, and 3.9)

Wadsworth (1984) also has raised questions concerning
the Piagetian concepts and characteristics in relation to

stages of development.
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"There is little doubt that Piaget's theory
of cognitive development will continuc to change
and will become more refined, as it has over the
years. Some Piagetian concepts may not stand up
in the face of future research. Others certainly
will. . . .Needless to say, the implications of
Piaget's concepts for education have not been ex-
hausted. . . .Piaget's work has generated a de-
gree of interest and inquiry that is unprecedented,
and it shall continue to do so for many years"

(Wadsworth, 1984, pp. 198-199).

SUGGESTIONS FOR FURTHER STUDY

In conclusion, there is one segment of the present re-
search that suggests the need for further study. Specifi-
cally, more research is needed involving Level One of Task II.
A close examination of the combined mean scores for all of
the task-level combinations (Table 3.2), clearly indicates a
distinct consistency and continuity in eight of the nine sit-
uations. Thére is however, a distinct discrepancy for Level
One of Task II. Additional research with that particular
task-level combination could help to resolve the question of

the one inconsistent outcome of this research.

Although the present research does not indicate a need

for the study to be repeated, perhaps replicating the research
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in a similar school situation would ecnhance this investiga-
tion. 1In addition to expanding this rescarch, repecating
it could help to substantiate or refute the present research

findings.

Finally, it would be interesting as well as appropriate
to conduct this research study in two contrasting schools
such as: (a) a textbook oriented, self-contained, tradition-
al type of school; and (b) in an inquiry, child-centered,
task oriented, open type of school. Comparisons could be
made to see if instructional methodology might be a factor
in the ability of young children to develop the ability to
separate and control variables. Although instructional
procedures were not considered as a part of this study, the
influence of instruction would add a useful dimension to the
present research. It would be helpful to teachers of young
children and/or child development specialists in planning
curriculum for children to determine if certain instructional
procedures could help to facilitate cognitive development.

In addition, a study such as the one suggested, would broad-
en the base of understanding as to how and when young child-
ren begin to acquire the scheme of the separation and con-

trol of variables.
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APPENDIX A

THE TASK PROTOCOLS

Task I - The Bouncing Balls

Level 1 (uncontrolled variable - height)
Materials: Two tennis balls

Protocol:

"I have two tennis balls."

(Show the tennis balls to the child.)

*What will happen if I drop the balls and allow
them to strike the floor?" =

{(Child should indicate that the balls will bounce.)

"How will you know if one of.these balls has more
bounce or will bounce higher than the other ball?"

(The child should indicate that one ball will bounce
higher than the other ball.)

"We are going to test to see which ball has more
bounce or will bounce higher."

"I will now do the experiment to test which ball

has more bounce or will bounce higher. I will hold this
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ball here.’

(Hold the first ball about 1 meter dircctly above
the floor.)

"And I will hold the other ball here.”

(Hold the second ball about 1% mecters above the
floor.)

"I am going to drop the two balls at exactly the
same time. Will that be a "fair" test to tell me which
ball has more bounce?"

(Allow for the child's response. If the child re-
sponds with a "yes" terminate the interview. 1f the child
responds with a "no" ask:)

"Why isn't the test fair?"

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variable was not properly controlled.)

"Are there any other éhanges that I should make?"

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task I - The Bouncing Balls

Level 2 (uncontrolled variables - height and surface)
Materials: Two tennis balls, a square of hard surface, and

a square of soft surface such as a square of

carpet. {Squares should already be in place.)

Protocols:

"I have two tennis balls."

(Show the tennis balls to the child.)

"What will happen if I drop the balls and allow
them to strike the floor?2"

(Child should indicate that the balls will bounce.)

"How will you know if one of these balls has more
bounce or will bounce higher than the other ball?"

(The child should indicate that one ball will bounce
higher than the other.)

"We are going to test to see which ball has more
bounce or will bounce higher."

"I will now do the experiment to test which ball
has more bounce or will bounce higher. I will hold this
ball here so that when I drop it, it will land here."

(Hold the first ball about 1 meter directly above
the hard surface. Point at the surface.)

"And I will hold the other ball here so that when I

drop it, it will land here."
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(Hold the second ball about 1% meters directly above
the soft surface. Point at the surface.)

"I am going to drop the two balls at exactly the
same time. Will that be a "fair" test to tell me which
ball hacs more bounce?"

(Allow for the child's response. If the child
responds with a "yes" terminate the interview. If the
child responds with a "no" ask:)

"Why isn't the test fair?"

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task 1 - The Bouncing Balls

Level 3 (uncontrolled variables - height, surface, and force)

Materials: Two tennis balls, square of hard surface, and
square of soft surface such as a square of

carpet. (Squares should already be in place.)

Protocol:

"I have two tennis balls."

(Show the tennis balls to the child.)

"What will happen if I drop the balls and allow them
to strike the floor?2"

(Child should indicate that the balls will bounce.)

"How will you know if one of these balls has more
bounce or can bounce higher than the other ball?"

(The child should indicate that one ball will bounce
higher than the other.)

"We are going to test to see which ball has more
bounce. I will hold this ball here so that when I drop
it, it will land here."“

(Hold the first ball about 1 meter directly above
the hard surface. Point at the surface.)

"and I will hold the other ball here so that when
I throw it, it will land here."

(Hold the second ball about' 1% meters directly above

the soft surface. Point at the surface.)
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"If I drop this ball," (indicate the first ball),
"and if I throw this ball," (said without inflection but
with a wrist throwing motion demonstrated), "at the same
time, will that be a "fair" test to tell me which ball
has more bounce?"

(Allow for the child's response. If the child re-
sponds with a "yes" terminate the interview. If the
child responds with a_"no" ask:)

"Why isn't the test fair?"

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task II - The Foot Race

Level 1 (uncontrolled variable - footwear)

Materials: Model - consisting of the ice crcam store,
sidewalk path, Jack (in boots) and Joe (in

tennis shoes).

Protocols:

"This is a model .of Jack and Joe who are about ready
to run a race."

"As you can see, Jack is wearing gym shorts, a T-
shirt, and a pair of boots."

"Joe is wearing gym shorts, a T-shirt, and a pair of
tennis shoes.”

"The race will be run from the street curb to the
ice cream store."

(Point out the course of the race to the child.)

(When certain the child understands what the model
is depicting, continue:)

"ITs this a fair race to see which boy can run the
faster and reach the ice cream store first?"

(Allow for the child's response. If the child
responds with a "yes" terminate the interview. If the
child responds with a "no" ask:)

"Why isn't the race a fair test?"

"How can I change the test to make it fair?"
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(Allow the child time to show he/she understands

that the uncontrolled variables were not properly con-

trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least

one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task II - The Foot Race

Level 2 (uncontrolled variables - footwear and a cluttered

path)

Materials: Model - consisting of the ice cream store, clut-
tered sidewalk path (in front of Jack), Jack (in

boots) and Joe {(in tennis shoes).

Protocol:

"This is a model of Jack and Joe who are about ready
to run a race."

*As you can see, Jack is wearing gym shorts, a T-
shirt, and a pair of boots. The path in front of Jack
has a baby stroller, a stick horse and other things on
it."

"Joe is wearing gym shorts, a T~shirt, and a pair
of tennis shoes."

"The race will be run from the street curb to the
ice cream store."

(Point out the course of the race to the child.)

(When certain the child understands what the model
is depicting, continue:)

"Is this a fair race to see which boy can run the
faster and reach the ice cream store first?"

(Allow for the child's response. If the child

responds with a "yes" terminate the interview.
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If the child responds with a "no" ask:)

"Why isn't the race a "fair" test?"

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?”

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task II - The Foot Race

Level 3 (uncontrolled variables - footwecar, cluttercd path

and carrying books)

Materials: Model - consisting of the ice cream store, mo-
dels of Jack (in boots) and Joe (in tennis
shoes), cluttered sidewalk path (in front of

Jack) and Jack carrying books.

Protocol:

"This is a model of Jack and Joe who are about ready
to run a race."

"As you can see, Jack is wearing gym shorts, a T-
shirt, and a pair of boots. The path in front of Jack
has a baby stroller, a stick horse and other things on
it. Jack is alsc carrying his school books."

"Joe is wearing gym shorts, a T-shirt and a pair
of tennis shoes."

"The race will be run from the street curb to the
ice cream store."

(Point out the course of the race to the child.)

(When certain the child understands what the model
is depicting, continue:)

"Is this a fair race to see which boy can run the
faster and reach the ice cream store first?"

(Allow for the child's response. If the child re-

sponds with a "yes" terminate the interview. If the
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chiild responds with a "no" ask:)

"Why isn't the race a "fair" test?"

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task III - The Bending Rods

Level 1 (uncontrolled variable - length)

Materials: Two identical rods, two identical weights and

one support stand.

Protocol:

"I have two metal rods that are exactly alike."

"LLook at the rods carefully. You will notice they
are made of the same material and they are the same
length."

(Flex the rods.)

"When I let go it is straight again. But if I bend
it too far it will not be straight again."

"Watch while I bend this piece of wire. I bent it
too far. It is not straight when I let go."

"The amount I can bend a rod and have it come back
straight when I let go, tells me how bendable the rod
is."

"Look at the ends of the rods. One end on each rod
has a hook on it."
"Now look at the ends without hooks on them. One
rod is just as thick (or fat) as the other.”
(Show the child the support stand. Explain the
grooves and the thumb screws.)

"I will take the rods and place them in the grooves
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in the stand like this and I will screw the thumb screws
down tightly."

"You will notice I can make the rods longer or short-
er by the way I put the rods in the stand."

(Move the rods back and forth in the grooves on
the stand.)

"Now I am going to place the rods in the grooves
on the stand like this and screw the thumb screws down
tightly."

(Be sure the rods extend different distances from

the clamp.)
(Show the child two identical weights [100 grams]

and point to the numbers on the weights.)

"These two weights, weigh exactly the same."

"I am going to hang the weights on the ends of the
rods that have the hooks on them."

"What do you think will happen to the rods when we
hang the weights on the rods?"

(If the child says that the rods will bend, agree
with him/her by saying, "So do I.")

(If the child says he/she does not know what will
happen, tell him/her that the rods will bend.)

"Now I am going to hang one of these weights on
each rod to see which rod is more bendable."

"Look at the rods. Before I hang these weights on

the rods, tell me if hanging these weights (point to the
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weights) on these rods (point to the rods) just as they
are, is a fair test to see which rod is more bendablc,
or will bend the most?" '

(Allow for the child's response. If the child re-
sponds with a "yes" terminate the interview. If the
child responds with a "no" ask:)

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least

one change.)

(The interview will be terminated when the child says

no more changes are necessary.)
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Task 1I1 -~ The Bending Rods

Level 2 (uncontrolled variables - length and diamcter)

Materials: Two rods of different diamcters, two identical

weights, and one support stand.

Protocol:

(The task for this level will be exactly the same

as the Level 1 except the two rods should be of differ-

ent diameter.)

"I want you to look at these two metal rods."

"Took at the rods carefully. You will notice they
are made of the same material and they are the same
length."

(Flex the rods.)

"When I let go it is straight again. But if I bend
it too far it will not be straight again."

"Watch while I bend this piece of wire. I bent it
too far. It is not straight when I let go."

"The amount I can bend a rod and have it come back
straight when I let go, tells me how bendable the rod
is."

"Look at the ends of the rods. One end on each rod
has a hook on it."

"Now lcok at the ends without hooks on them. One

rod is thicker (or fatter) than the other."
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(Show the child the
grooves and the thumb sc

"I will take the ro
in the stand like this a
down tightly."

"You will notice I
ter by the way I put the

(Move the rods back

stand.)

support stand. Explain the
rews.)
ds and place them in the grooves

nd I will screw the thumb screws

can make the rods longer or shor-
rods in the stand."

and forth in the grooves on the

"Now I am going to place the rods in the grooves on

the stand like this and
tightly."

(Be sure the rods e

screw the thumb screws down

xtend different distances from

the clamp.)
(Show the child two

and point to the numbers
"These two weights,
"I am going to hang

rods that have the hooks

identical weights (100 grams]
on the weights.)

weigh exactly the same."

the weights on the ends of the

on them."

"What do you think will happen to the rods when we

hang the weights on the
(If the child says
with him/her by saying,

(If the child says

rods?"
that the rods will bend, agree
"so do I.")

he/she/does not know what will

happen, tell him/her that the rods will bend.)

"Now I am going to

hang one of these weights on
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cach rod to see which rod is more bendable.”

"Look at the rods. Before I hang these weights
on the rods, tell me if hanging these weights (point
to the weights) on these rods (point to the rods) just
as they are, is a fair test to see which rod is more
bendable, or will bend the most?"

(Allow for the child's response. If the child re-
sponds with a "yes" terminate the interview. If the
child responds with a "no" ask:)

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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Task III - The Bending Rods

Level 3 (uncontrolled variables ~ length, diameter, and

weight)

Materials: Two rods of different diameters, two weights

of different values, and one support stand.

Protocol:
(The task for Level 3 is the same as for level 2

except weights of different values should be hung from

the rods.)

"I want you to look at these two metal rods."

"Look at them carefully. You will notice they are
made of the same material and they are the same length."

(Flex the rods.)

"When I let go of the rod, it is straight again.
But if I bend one of the rods too far, it will not be
straight again."

"Watch while I bend this piece of wire. I bent it
too far. It is not straight when I let go."

“The amount I can bend a rod and have it come back
straight when I let go, tells me how bendable the rod
is."

"Look at the ends of the rods. One end on each rod
has a hook on it."

"Now look at the ends without hooks on them. One
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rod is thicker (or fatter) than the other rod."

(Show the child the support stand. Explain the
grooves and the thumb screws.)

"I will take the rods and place them in the grooves
in the stand like this and I will screw the thumb screws
down tightly."

"You will notice I can make the rods longer or short-
er by the way I put the rods in the stand."

(Move the rods back and forth in the grooves on the
stand.)

"Now I am going to place the rods in the grooves
on the stand like this and screw the thumb screws down
tightly."

{Be sure the rods extend different distances from

the clamp.)
(Show the child two weights of different values;

one weight 100 grams and the other 50 grams, and point
out the numbers on the weights to the child.)

"These two weights have different values which
means one is heavier than the other. You will notice
they have different numbers on them which helps us to
know which one is the lighter and which is the heavier."

"We are going to hang the weights on the ends of
the rods that have the hooks on them."”

"What do you think will happen to the rods when we

hang the weights on the rods?"
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(If the child says that the rods will bend, agrecce
with him/her by saying, "so do I.")

(If the child says he/she does not know what will
happen, tell him/her that the rods will bend.)

"Now I am going to hang one of these weights on each
rod to see which rod is the more bendable."

"Look at the rods. Before I hang these weights on
the rods, tell me if hanging these weights (point to the
weights) on these rods (point to the rods) just as they
are, is a fair test to see which rod is the more bend-
able?"

(Allow for the child's response. If the child re-
sponds with a "yes" terminate the interview. If the
child responds with a "no" ask:)

"How can I change the test to make it fair?"

(Allow the child time to show he/she understands
that the uncontrolled variables were not properly con-
trolled.)

"Are there any other changes that I should make?"

(Used only in the case the child suggests at least
one change.)

(The interview will be terminated when the child

says no more changes are necessary.)
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APPENDIX B

INDIVIDUAL SUBJECT PROFILES BY GRADE LEVEL

Table A: Kindergarten

AGE AGE SEP . CONT. TOTAL
S No. GENDER TASK LEVEL GRADE/YRS. MOS. VAR. VAR. SCORE

11 M I 1 K 5 70 1 2 3
07 F I 1 K 5 71 1 2 3
14 M I 1 K 5 69 1 2 3
15 M I 2 K 5 71 1 2 3
25 M I 2 K 5 17 1 2 3
16 F I 2 K 6 72 0 0 0
02 F I 3 K 5 70 1 2 3
21 F I 3 K 5 70 0 0 0
12 M I 3 K 5 70 1 0 1
13 M 11 1 K 5 69 0 0 0
19 M II 1 K 5 70 1 2 3
09 F II 1 K 5 70 1 0 1
22 M II 2 K 5 71 1 0 1
05 F I1 2 K 5 73 1 0 1
23 M II 2 K 5 71 1 2 3
24 M II 3 K 6 73 1 0 1
08 F II 3 K 6 71 1 0 1
10 M II 3 K 6 73 1 2 3
26 M III 1 K 6 73 0 0 0
01 M III 1 K 6 72 1 2 3
06 M III 1 K 6 74 1 0 1
03 M III 2 K 5 70 1 0 1
27 F IIX 2 K 6 74 1 0 1
17 F III 2 K 6 74 0 0 0
04 F III 3 K 6 75 1 0 1
18 F III 3 K 6 75 0 0 0
20 F III 3 K 6 74 1 0 1
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INDIVIDUAL SUBJECT PROFILES BY GRADE LEVEL

Table B: First Grade

AGE AGE SEP. CON7.. TOTAL

S No. GENDER TASK LEVEL GRADE/YRS. MOS. VAR. VAR. SCORE

13 F I 1 1 7 84 1 2 3
16 F I 1 1 6 83 1 2 3
22 F I 1 1 6 82 1 2 3
17 M I 2 1 7 84 1 2 3
21 M I 2 1 7 86 1 0 1
04 M I 2 1 7 84 1 2 3
23 F I 3 1 7 81 1 0 1
12 F I 3 1 7 86 1 2 3
27 M I 3 1 7 86 1 0 1
24 F IT 1 1 6 81 0 0 0
08 M I1 1 1 6 83 1 2 3
10 F i1 1 1 6 83 1 2 3
01 F IT 2 1 6 83 1 0 1
14 M IT 2 1 7 84 1 2 3
09 M IT 2 1 7 84 1 2 3
07 M IT 3 1 7 84 1 0 1
05 F 1T 3 1 7 86 1 2 3
19 M IT 3 1 3 86 1 2 3
26 M ITT 1 1 6 81 1 2 3
18 M III 1 1 6 82 1 0 1
25 F IIT 1 1 6 81 1 2 3
15 F IIT 2 1 6 83 1 2 3
20 M IIT 2 1 6 83 0 0 0
11 M IIT 2 1 7 84 1 0 1
03 F IIT 3 1 7 84 1 0 1
06 F IIT 3 1 7 __-86 1 0 1
02 M IIY 3 1 7 85 1 0 1
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INDIVIDUAL SUBJECT PROFILES BY GRADE LEVEL

Table C: Sccond Grade

AGE AGE SEP. CONT. TOTAL

S No. GENDER TASK LEVEL GRADE/YRS_ MOS. VAR. VAR. SCORE

23 F I 1 2 7 93 1 2 3
07 F I 1 2 7 95 1 2 3
15 F I 1 2 7 94 1 2 2
11 M I 2 2 7 95 1 0 1
03 M I 2 2 7 95 1 2 3
27 F I 2 2 8 o8 1 2 3
01 M I 3 2 7 95 1 2 3
16 M I 3 2 7 95 1 2 3
24 F I 3 2 7 94 1 2 3
12 M II 1 2 7 92 1 2 3
18 F 1T 1 2 8 96 1 2 3
19 F II 1 2 7 95 0 0 0
17 F II 2 2 7 94 1 2 3
09 F II 2 2 7 93 1 0 1
13 F 11 2 2 7 22 1 2 3
l6 M II 3 2 8 96 1 0 1
10 M II 3 2 8 97 1 0 1
06 F II 3 2 7 94 1 2 3
25 M ITT 1 2 8 97 1 2 3
04 M III 1 2 8 97 1 2 3
20 M III 1 2 8 96 1 2 3
14 F IIX 2 2 8 98 0 0 0
05 F III 2 2 8 98 1 2 3
22 M III 2 2 7 90 1 0 1
21 F III 3 2 7 90 1 0 1
02 F III 3 2 8 96 1 0 1
08 F III 3 2 7 94 0 0 0
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INDIVIDUAL SUBJECT

PROFILES BY GRADE LEVEL

Table D: Third Grade
S No. GENDER TASK LEVEL GRADE/Qgg_ ﬁgg. 3§§: 52§T° ggggg
04 M I 1 3 9 108 1 2 3
05 M I 1 3 8 104 1 2 3
10 M I 1 3 8 104 1 2 3
12 F I 2 3 8 107 i 2 3
13 M I 2 3 9 111 1 2 3
02 F I 2 3 9 108 1 2 3
03 F 1 3 3 9 111 1 2 3
11 F I 3 3 8 104 1 2 3
15 F I 3 3 8 104 1 0 1
09 F 11 1 3 8 105 1 2 3
18 M 11 1 3 8 106 0 0 0
22 M 11 1 3 9 111 1 2 3
01 M II 2 3 9 110 1 0 1
08 F 11 2 3 9 110 1 2 3
14 M II 2 3 8 106 1 2 3
07 M 11 3 3 8 103 1 2 3
16 M 11 3 3 9 111 1 2 3
06 M 11 3 3 9 109 1 2 3
19 F 111 1 3 8 105 1 2 3
23 F 111 1 3 8 103 1 2 3
25 F III 1 3 8 103 1 2 3
20 M 111 2 3 8 103 1 2 3
17 F 111 2 3 8 104 1 0 1
27 F 111 2 3 8 103 1 0 1
24 M 111 3 3 8 104 1 0 1
26 F III 3 3 8 105 1 2 3
21 F 111 3 3 8 105 1 0 1
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