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RETATIONSHIPS BETWEEN CONTENT EXPERIENCE AND THE
DEVELOPMENT OF SERTATION SKILLS IN
FiRST GRADE CHILDREN

by

Lewis Alfred Bonney

+  Summary

The study investigated the role of content‘experiences'in the
development of chlldlen s abilities. A review of literature sug-
gested that children accumulate differing amcunts of experience with

»concrete, quantitative, interpersonal and verbal materials resultlng

in differential skills for processing these types of content. It
seemed reasonable to attribute individual differences in ability for

. processing different types of content to differing amounts of exper-

ience with the various types of content.

- The study was designed to observe the nature of children's abi-
lity patterns and-the role of content-relevant instruction in modi-
fying these ability patterns. Two questions were raised: (1) Do
seriation skiils generalize across content categories?, and (2) Will
a-brief period of content relevant instruction alter the extent to
which seriation skills generalize across content categories? These
quéstions became two hypotheses: (1) There will be no significant
relationships among the abilities of children to seriate concrete,
quantitative, interpersonal and verbal content; and (2) Following
content-relevant instruction with each type of content, there will
be a significant increase in the relationship among the abilities of
children to seriate concrete, quantitative, interpersonal and verbal
content.

Data were collected from 201 children enrolled in ten first
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. grade classrooms in three low SES level neighborhood elementary schools.
Seriation abilities were measured with a specially constructed Seria-
tion Skills Test. Instruction was conducted outside the classroom in
small groups by experienced first grade teachers, using materials re-
presentative of the content categories. Each child was exposed to
one and one-half hours of instruction with each %ype of content.

The Seriation Skills Test proved reasonably reliable and a
Solomon Four Group experimentzl design indicated that the experiment
had good control of intexnal valldlty factors. The treatment (in—
strnctlon) was the only factor significantly contributing to variance
in test scores.

The data revealed high pretest intercorrelations among some

_seriation abilities and low pretest intercorrelations among other
seriation abilities. There were relatively high corxrelations ob-—
sexrved between children's seriation abilities as measured by scores
on (1) concrete and gquantitative subtests (r = .42), (2) concrete and
interpersonal subtests (xr = .34), and (3) quantitative and inter-—
personal subtests {r = .42). There were relatively low correlations
obsexrved between chlldren s scores on [1) concrete and verbal subtests
(¥ = .15), (2) gquantitative and verbal subtests (r = .19), and (3)
Ainterpersonal and verbal subtests (r = .17). The "high' correlations
among children's abilities were statistically 516n1f1cant at oxr be-
yond the .05 level of confidence, and the "low" correlations wexre
“significant at the .10 level of confidence.

o The "high? correlation coefficients were interpreted as re-
flecting either (1} a tendency for seriation skills to generalize
across content categories, or (2) correlated background experiences,
or {3) psychologically indistinct content categories. The "low™
¢correlations were interpreted as suppor?ing the notion of indepen-—
dent development of abllliles for processing various types of con-

- Lent.. : _ ) ] .
The data further revealed that instruction did not significantly

alter the relationship among children's abilities to seriate the various
types of content. Although instruction did significantly raise the
level of student scores on the Seriation Skills Test, it had virtually
no -effect on the correlation between children’s scores on (l) concrete
~and interpersonal subtests (pretest r = .34; post test r = .35), (2)
quantitative and interpersonal subtests (pretest r = .42; post test

r = .44), and'(3) quantitative and verbal subtests (pretest r = .10;
post test ¥ = .22). Instruction had a more pronounced effect on the
relationships among children's abilities to seriate (1) concrete and
quantitative content (pretest r = .42; post test r = .56), (2) con-
crete and verbal content (pretest r = .15; post test r = .33), and

- (3) interpersonal and verbal content (pretest r = .17; posf test




r = .35). These changes wexre not, however, statistically significant.

The failure of instruction to significantly alter relationships
among abilities to seriate various types of content was interpreted
as consistent with Guilford's notion of independent abilities foxr each
type of content. Content relevant instruction apparently did not oper-
ate in a manner to accelerate the development of poorly developed abi-
lities. Rather, instrvction had more ox less the same effect on each
ability, resulting in approximately equal rates of development for both
the relatively well and relatively pooxrly developed abilities.

The instances in which instruction had a noticeable effect on re-
lationships among abilities were interpreted as suggesting that con-—
tent relevant éxperiences have the potential to influence ability de-
velopment. It may be that the 45 hours of content relevant instruc-—
tion differentially affected ablllty development but was of insuffi-
cient duration to generate statistically significant changes in rela-
tionships among abilities. - i

The study offers some evidence inconsistent with Piaget's con—
cept of accomodation. Assuming children accumulate differing amounts
of experience with conecrete, quantitative, interpersonal and velbal
materials, the theoxy 1mp11es that accomodation should have occurred
for those materials in which children had experience, while accomo-—
dation should not have occurred to the same extent for unfamiliax
materials. Intexrvention in the form of content relevant instruction
should accelerate accomodation to unfamiliar materials and result in
. more_ evenly developed abilities. The investigation revealed some low
intercorrelation among abilities which may have reflected differential
degrees of accomodation or refinement of intellectual structure; how-
ever, content relevant instruction did not significantly alter the re-
lationships among seriation abilities. Ability patterns remained the
same following instruction. The implication is that a brief content
relevant instructional period may not be sufficient for prompting
accomodation to new materials and fostering the transfer of intellec—
tual processes across content categories.

The study offers only limited support for the assumption, im-
bedded in process-oriented curriculum, that intellectual processes
transfer from one content category to anothexr. The findings of the
present study reveal some tendency for the intellectual process of
seriation to generalize across content categories; however, there
were also some low intercorrelations among seriation abilities sug-
gesting lact of generalization. Further, there is only limited evi-
dence that exposure to unfamiliar materials fosters transfer of abi-
.lities to the new type of material. The implication is that people
designing process-oriented curriculum should use psychologically mean-—
ingful content categories as a framework for selecting materials to
use in instructional units. Intellectual processes systematically
developed with materials chosen from each content categoxry would be
applicable to the categories of content which factor amalysis has
suggested arelpsych01061cally meaningful within Western culture.

The results are pertinent to the reliability of infant and
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pre-school intelligence scales. Stott and Ball (1965) have col-
lected evidence indicating that the low reliability of infant and
preschool mental tests can be traced to changing factor composition
of various. age levels. They identified the Structure cf Intellect
factors which describe test items. at each age level of the Stanford-
: B1net,-Ca1110rn1a Infant Scale, the Cattell Infant Intelllgence Scale,
: the Gesell Developmental Schedules and the Merrill-Palmer Scale.
They concluded that one reason for .change in a child’s mental age
scores at different age levels is that, due to the changing content,
the child is being tested for dlfferent abilities at the dlfferent
age levels. The findings of the present study, demonstrating low
intercorrelations among seriation abilities as applied to different
types of content, conflrm Stott and Ball's conclusion that, as one
changes test content, one should expect little correlation among
abilities. The implication is that persons interested in.construc-—
ting reliable infant and preschool intelligence tests should use ma-—
terials representative of each content category at each age level.

Persons interested in selecting materials for home intervention
programs and Head Start programs would similarly be well advised to
use Structure of Intellect content categories as a framework for guid-

: ing their choices. 1In the past, decisions regarding curriculum ma-

; terials have been gu1ded by efforts to duplicate ciccumstances found

' to be associdted with early intellectual development, such as trips
to museums, mealtime conversations, and stable adult male figures.
A more sophlstlcated approach hould include factor analytic studies
of the process and content factors underlying impoverished and en-
riched backgrounds. If process and content factors could be isolated,
curriculum decisions.could be based on the essential Aingredients of
experience rather than a ‘haphazard duplication of circumstances. The
findings of the present study indicated that considerations of con-
tent factors is essential in the design of programs intended to de-
velop intellectual processes useful in a wide varlety of situations

To the extent that the content of test or curriculum materials

: does represent an important dimension of individual differences, it

1 may be of value to group children on the basis of their proficiency .

: in dealing with various types of content. For example, children
mlght be grouped on the basis of their skill in dealing with inter-
personal situations or their skill in handling quantitative or sym-—
bolic¢ concepts. . Tests similar to the Seriation Skills Test could be
devéloped to measure levels of proficiency in applying a given in—

- tellectual process to various types of content. Information from
these meéasures could be used to group children ‘and individualize in-
struction in a mannexr to enhance the development of relatively weak
abilities. This sort of grouping iwould be useful in providing the

2 spécific content-relevant remediation, which findings of the present

: study suggest may be necessary to compensate for uneven ability pat-

terns.

The dnaly31s of data from the present study has identified some
desirable refinements of measuring instruments and some areas for
further investigation.
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It is recommended that the Seriation Skills Test be refined
by making the content categories more similar to Cuilford’s Stxuc-—
ture of Intellect categories.

Additional studies might deal with the following issues:
(a) Do intellectual processes—such as inference, hypotheses foxr—
mulation and data interpretation——generalize across Structure of In-—
tellect content categories? (b) What sort of instruction is useful
in prompting transfer from one content category to anothexr? (c) What
is the factor comtent of those experiences and circumstances associated

with early intellectual development?
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- . CHAPTER I
INTRODUCTION TO THE STUDY

This chapter describes children's ability patterns, identifies
some experiential correlates of ability patterns, and proposes a pro-—
cedure for intervening in the development of abilities. A reseaxrch
problem is formally stated and hypotheses are derived for directing
an experimeatal stixdy. '

The Nature of Ability Patterns

) Young children commonly demonstrate an uneven pattern of abili-
ties. Some may demonstrate a high level of skill in solving mechani-
cal problems but have poor interpersonal skills. Others may excel in
manipulating their peers but have limited skill in manipulating num-—
bers. Still others may have a well-developed capacity for formulat—
ing verbal concepts but a less well—developed capacity for grasping
quantitative or-mechanical concepts. According to Cornbach (1963),
individual's verbal and arithmetical abilities tend to correlate
about .40. ILesser, Fifer, and Clark (1965) report a correlation of
.32 between spatial and numerical abilities in six-year-olds. Steven-
son et al. (1968) report that student scores on discrimination learn-
ing of line drawings correlate only .27 with discrimination learning
of geometrical forms. These moderate to low correlations reflect
uneven ability patterns and suggest that some factors are operating
in a manner to differentially affect the development of abilities.
Experiential Correlates of
. Uneven Ability Patterns

_The role of experience in stimulating the development of abi-
1itjes has been the subject of numerous studies (Riesen 1958, Thomp-—
son znd Heron 1954, Rheingold and Bayley 1959). More recently, Bruner
(1966) has demonstrated that the nature of one's experience is related
to the pattern of one's abilities. He has. shown that the abilities
of.-children from a variety of cultures tend to develop in response to
cultural demands. .While children of rural and urban cnltures. initially
group objects on the.basis of concrete, immediately. perceivable charac~
teristics, urban children soon. xespond to the: content. of their more
complex -environment vy beginning to. group objects on the. basis of sym-
bolic,. abstract characteristies. Rural children whose adaptational
problems remain more concrete continue to group objects on the basis of
concrete characteristics.. A .similar comparison was made between schooled
and unschooled children. Schooled children respond to the highly ver-
bal "telling out of context! environment of school by developing skills
in thinking with:- abstract, symbolic content. Unschooled children, who
learn in. the context of doing,. develop abilities for. thinking with con-

crete content. It seems that an individval's ability patterns. can be
related tc the content of hic experience.

Jesser et al. (1965) have collected evidence indicating that the




: contrasting cultural milieu presented by different ethnic groups fos-
. ters distinctly different ability patterns. They studied ability pat-—
terns of Chinese, Negro, Jewish, and Puerto Rican ethnic groups. Mem—
bers of low and middle class socioeconomic levels were included in
each ethnic sample. The abilities studied were: verbal ability, rea- .
soning, number facility, and space conceptualization. Their results
revealed (1) significant differences between the twg social class
groups in level of score on each mental ability, (2) significant dif- .
ferences among the four ethnic groups in level of score for each men-
 tal ability, (3) significant interaction between social class and
; ethnicity in determining the level of scores for each mental ability,
3 and (4) significant differences among the four ethnic groups in pat-
tern of scores on the four mental ability scales. They stated (p.83):

Ethnic group affiliation strongly affects the pattern of
organization of mental cbilities, but once the pattern
specific to the ethnic group emerges, social elass differ-

--ences within the ethnic group do not alter this basic or—
ganization. i ‘ )
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They concluded by stating that "mediators associated with ethnicity

provide differentiated impacts upon the development of mental abili-
E ties.” The study indicates that the content of one's experiences in-
: ~~ fluences the patterns of one's abilities. S A
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The present study is concerned with investigating the role of
- content experiences in influencing the development of abilities. It
may be that experience with a given type of content is necessary for
development of a capacity for processing or problem solving with that
type of content. ‘If experience with a given type of content is related
. to the development of abilities for handling that type of content, it
™ : should be possible to accelerate the development of deficient abilities
3 " by the provision of suitable, content-oriented experiences.

2 .+ 'This would be consistent with Jean Piaget's (Piaget and Inhelder

‘ 1964, Flavell 1963) conception of cognitive development. He views
cognitive development as proceeding through a series of qualitative
changes in intellectual structures. The structures change in res—

' ponse to experiences of the organism. The content of an crganism’s
past experiences influences the types of material which intellectual
structures can organize and process. Structures are changed by accom-
modating or modifying their organizational properties in accordance
with initially incongruent sensory imputs. Strxuctures may be developed

* for performing a given operation, for example, classification, on a
given type of content, such as concrete or figural. These structures
would not:, however, be able to classify verbal content until some verbal
experiences had been accumulated. Experience with a given type of con—
tent is regarded as prerequisite to developing structures for proces-
sing that type of content. * :

On the basis of Piaget's theory, it seems reasonable to speculate

r
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that training experiences with an appxopriate type of content might
alter ability patterns. Abilities which were initially slow in de-
velopment might be accelerated by provision of appropriate contemt-—
oxicrted experiences. For example, an individual obsexrved to have a
well-developed ablllty for classifying verbal content might demonstrate
a more even pattern of abilities following exposure to verbal exper—
iences. In this instance, verbal experienceé would be conceived as
accelerating verbal classification ability to a level commensurate with
that of concrete classification ability.. The obsexrved result would be
an increased correlation between concrete classification ab111ty and

verbal classification ab111ty .-

-

The~role of content experiences in stimulating the development

of content-oriented abilities can be initially investigated by obsexrv-
ing the extent to which an ability for processing one type of content
transfers to other types of content. This requires a measuring in-
strument in which task is held constant and content varied.

Seriation is a taskrapplicabie to many types of content. Seria-

‘tion is the ability required for ordering or sequencing objects of

events in place or time. It is possible to perform the operation of
seriation on concrete, quantitative, interpersonal and verbal content.

s e

-Statement-of the Problem

_ This study is concerned with the manner in which expexrience in-
fluences the development of ability patterns. It focuses on the role
of experience with concrete, quantitative, interpersonal and vexrbal
content in stimulating the development of abilities for handing these

-types of content. It is particularly concerned with the relation—

ships among first grade children's abilities to seriate or sequence
each type of content.

.. The study-lnvestlgates the following questlons.

,l» .Do serlatlon skllls generallze across content categ011es?
Is 80,- there should be statistically significant intercorrelations
among children’s.abilities to- seriate concrete, qpantitative intex-
pexsenal.and.verbal content. )
- : 2, Will a brief training perlod with materlals representatlve

,of the- content: categories alter the extent to which seriation skills

generalize across the content categories? If so, there should be sig-
nificantly increased 1ntercorrelat10ns among serlatlon abilities fol-

low1ng training. ]

Hypotheses

Hypotheses related to the flrst qpest:on are:

la There w1ll be no 31gn1f10ant relatlonshlp between the
ability of children to seriate concrete materials and the ability
of children to seriate quantitative materials prior.to training.

1b. There will be no significant relationship between the

i wnmmer
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ability of children to seriate concrete materials and thé ability of
children to seriate interpersonal materials prior to training.
lc. Thete will be no significant relationship between the
ability of children to seriate concrete materials and the ability of
children to seriate verbal materials prior t6 training. .
3 1d. There will be no significant relationship between the °
: ability of children to seriate quantitative materials and the abi-
1ity of children to seriate inte-personal materials pricr to training. .
de. Thére will be no significant relationship between the
ability of children to seriate gquantitative materials and the abi-
4 1lity of children to seriate vexbal materials prior to training. i
3 1f. There will be no significant relationship between the :
‘ ability of children to seriate verbal materials and the ability of 5
children to seriate 1ﬂtexpersonal materlalS‘prlor to tralnlng

~onm -

Hypotheses related to the second qpestlon'
- la. PFollowing training experiences with materials representa-
tive of the content categories, there will be a significant increase
- in the relationship between the ability of children to seriate concrete
: materials and the ability of children to seriate quartitative materials.
' 1b. Foéllowing training experiences with materials representative
of the content categories, there will be a significant increase in
the relationship between the ability of children to seriate concrete :
materials and the ability of children to seriate interpersonal materials. L
: 2c:’ Following training experiences with materials representatlve -
- of the content categories. thexﬂ will be a significant increase in the
' ‘relationship between the ability of children to seriate concrete ma-— .
terials’and the ability of children to seriute verbal materials.
" 2d. Following training experiences with materials representative
of the content catégories, there will be a significant increase in the
relationship between the ablllty of children to seriate quantitative
. materials and the ability of children to seriate verbal materials.
2e. Tollowing training experlences with materials representatlvo
of the content categories, there will be a significant increase in the
relationship between the ability of children to seriate quantitative
! . materials and the ability of children to seriate interpersonal materials.
3 2f. TFollowing training experiences with materials representative
: of the content categories, there will be a significant increase in the
relationship between the ability of children to seriate interpersonal
materials and the ability of children to seriate verbal materials.

itk iU R AS I B A

Definition of Terms

The study employs the following special definitiomns of terms:

-

=
s
A

An ability is a well-developed strategy or set for performing
an intellectual operation on a specific type of content. The em-
pirical referent is perform1n6 a structured task with a spec1f1ed set
of materlals.

. . ' .. ~ .- £ ..

Serlatlon is the ablllty requlred for imposing hierarchial




“w“"‘::
|

!

|

{

; order on the environment. It is observed when un 1nd1v1dual pexforms
- the task of sequencing a group of materials.

-

-

Content is a cultirally relevant system of categories used to
deseribz information about the environmernt. The categories of con-—
tent used in the present study are: concrete, quantitative, interper-—
sonal and verbal.

; . The category of content labeled concrete includes information
: ' about physical dimensions of objects, such as size, coloxr and shape.

The category "of content labeled quantitative 1ncludes informa-
tion about the aggregate amount of objects or frequency of events.

The category of content labeled interpersonal inciudes informa-—
tion about affectional relationships between people.

. The category ‘of content labeled verbal includes information
: “about llngulstlc déscriptions of objects or events.

- -

-

Assumptlons and L1m1tat10ns-

- -

The “study assumes that in growing up a young child accumulates
. a different amount of experience with concrete, quantitative, inter-
: - personal and verbal content.

The study is limited by_the'feliability and validity of testing
: instruments, and findings are restricted to populations similar to
. the populations from which the experimental sample was drawn.

c - L 4 - - . -

“Justification

-

The study investigates the validity of Piaget's concept of ac-
commodation. Piaget's theoretical formulations imply that a pexson
who can seriate concrete material has the potential for seriating
quantitative, verbal and interpersonal content but may not be able to
process these latter types of content with equal facility due to lack
of appropriate experiences. The provision of meaningful training ex—
periences should stimulate accommodation and result in & more even de-
velopment of seriation abilities across content categories. This

: would be observed as higher correlations among seriation abilities
3 ) following training.

% The study attempts a new perspective on the observation familiar
tu curriculum designers, that abilities vary across content categories.
In other studies (Guilford.1967) tasks have been developed to measure
abilities which were subsequently factor analyzed to determine content
: . factors. The usual practice of selecting a battery of tests and factor
3 analyzing student scores to determine how the tests cluster regarding
‘ content tends to cloud the relationship between test and content be-
cause no effort is made to obsexrve how one test ox task can be applied
N .across -content categories, While evidence is provided regarding the
] commen factor content of a group of tests, no information is offered
regarding the application of specific intellectual processes to dif-
ferent types of content. The present study holds task constant and
varies content in an effort to disccver the relative levels of develop-—
ment of an intellectual process, seriation, as applied to four content.

-
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categories. .Information regarding the relative.levels. of development
of abilities for dealing.with the four types of content can provide
the basis for a more meaningful individualization of instruction.

- Information regarding the role of content experienées in foster—
ing the development of abilities useful in academic settings could be
of vidue in designing home intervention programs and preschool cuxrri-—
culum to meet.the needs of children unprepared experientially to
benefit from the.school academic environment. . If experience with con-

- crete, quantitative, interpersonal and verbal materials is an important
variable in the development of well-balanced ability patterns, a com-
pensatory curriculum should be directed to these content areas.

The.study will be of interest.to school systems implementing
process-oriented curriculum. " The- intent of these curriculum is to
develop intellectual processes or abilities applicable in all of the
subject matter areas. For exgmple, processes such as observation,
classification, hypothesis formulation and data interpretation are
applicable to the materials and phenomena studies in science, sccial
studies and mathematics. Process curriculum use a variety of mater-
ials to foster transfer of intellectual processes from one content
area to another; however, there is little evidence that the materials
used are.representative of psychologically meaningful content cate—
gories or that inteliectual Drocesses do generalize.across content
categories. .The present study investigates the extent to which one
intellectual process, seriation, generalizes across conient categories.
The results will hold implications for the extent to which other in-

tellectual processes should be expected to generaiize across content
categories. - .- . . .
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‘CHAPTBR T

- REVIEW OF LITERATURB

-

This chapter discusses theoretlcal models of 1ntellectua’ de-

fvelopment the role of content factors in the development of.ablll—

ties and the nature of six year old intelligence.

Theoretical Models of-
Intellectual Development

-Several models of- intellectual development can be identified in
the- literature. Intellectual development has been variously conceived
as- (1) genetically determined, (2) involving the accreticn of- S-R
connections, {(3) an elaboratlon of mediating responses, and (4) in-

volving changes in structural propertles.

-~

Arnold Jensen 's (Jensen and Deutsch 1968) re-examlnatlon .of the

nature—nurture issue has provided some insights regarding the genetic

determinants -of intelligence. .He has-studied the relative contribu-
tions of genetic and nongenetic factors to individual dl"ferences in

'measured intelligence. - He states (p 9): ST ;

-The Iargest and: methodologlcally most.adeqnate stud1es con-
ducted in England and the United States have yielded herita-—
bility estimates for 1nte111gence in the range from 0.70 to
0.90. This means that in -the various populations studied,
between 70 and 90 percent of the variability in measured 1n—
telligence is attributable to genetic factors and between S
Aand 25 percent to environmental factoxrs . . .M

In other words, 70 to 90 percent of the variance among. phenotynes is
attributable to variance among genotypes. This leaves little xoom

" for experlentlal factors ito influence intellectual development

The connectlonlst v1ewp01nt ‘was 1n1t1ally artlculated by pdward

L. Thorndike (1911) in his classic monograph, Animal Inteliigence.

POIIOW1ng careful observatlon of. -animal learnlng, Tnorndlke concluded

connectlons. ’If a stlmulus led to a responseé, fbllowed by a sat1s~
fying state of affairs, a bond was forged making the S~R connection

available in subsequent situations., . Intellectual development was con-
" ceived as essentially an incremental process, -

Skimner (in Hill 1963§‘has:distinguished'tWO;typeS“oﬁ'stinulusv
response learning. The first involves. reflexes and -classical -condi-

. tioning. The second involves instrumental learning of which responses

lead to reinforcement in a given situation. In-both of these instances
learning consists of accruing a repertoire of S-R and R-S connections.

This repertoire is developed through selective reinforcement.




RN LS Pl NAS L LL LR v ks N

Hull (in Hilgaxrd 1956) postulated the existence of mediating
responses to account for the development of flexible insightful
behavior. Rather than relying entirely on external stimulation to
account for behavior, Hull suggested that some responses produced in-
ternal stimuli to guide behavior. These stimuli are not directly ob-
servable, but can be inferred from observation of flexible behavior
not immediately under control of the external stimulus situation.

An example is the fractional antedating goal responses. "These are an-
ticipatory responses which occur on first sight of the goal and pro-
duce stimuli to guide the animal to the goal. Using these stimulus
guides the animal cah approach the goal by unfamiliar routes, thus
acquiring flexibility of behavior.

The concept of mediating responses has been used by several
other'theorists to account for the development of flexible, insightful
behavior. Guthrie'(in Hill 1963) employs the term movement~produced-
stimuli to account for flexibility in behavior. Miller (in Hill 1963)
notes that an individual's emotional responses can produce stimuli to
guide behavior. Tolman's (in Hill 1963) sign gestalt learning involves
reacting to signs that food is near. These signs in Tolman's system
are clearly internal reactions to previous: experience in a goal situa-
tion. The signs are organized into cognitive maps which guide behavior
around obstacles and provide for maximum flexibility in reaching goals.
In each instance the mediating responses are acquired through exper-
ience or practice in a specific situation. Experience in a situation
is considered prerequisite to developlng flex1ble behavior patterns
in that 31tuat10n, s

There are two kinds of mediating responses. The first, discussed
above, was conceived as involving response—produced stimuli. The
second is an observing response. This is a response that changes the
external stimulation one receivés. Examples are seen in dogs pricking
up their ears or in persons focu31ng ihelr attent;on on relevant aspects
of a situation. ; £

.. L L . . <. : ) : . L
iObserVing responses are a type of mediating response that guide
attention to pertinent cues. These responses can be used to explain
the learning involved in acquired distinctiveness of cues. For example,
in reading, children must learn to re3pond to the shape rather than
the size of letters. Tollowing experience in reading situation, me-—

-diating responses develop for guiding attention to the relevant cues.

Initial difficulty in dealing with unfamiliar situations. or materials
can be attributed to lack of distinctiveness of cues. Given some ex-—
perience’with the situation or materials, mediating responses are ela-
borated for focusing attention on relevant cues and guiding behavior
toward problem solution. Intellectual development in this framework
involves -the elaboration of an increasingly reflned and w1dcly appli-
cable, system of mediating responses. - : :

" Tearning sets are another example of mediating re3ponses. Har-
low (1949) demonstrated that monkeys acquire sets for learning dis-
crimination problems. 1In a series of problems in which several objects

I T 2 A MR EC WA 49 e
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‘attentlon. '

: c1f1c med1at1ng concepts. '

aré presented and one object repeatédly rewdrded regardless of posi-
tion, the monkeys soon develop a systematic approach. They vary their
behavior until they discover the critical objects and then repeatedly
respond to that object. In another series of problems several objects
are presentéd’ dnd thé one in a particular position is alwdys rewarded
regardless of shape. The monkeys soon learn to vary their choice until
they discover which position i$ critiéal and then repeatedly respond

to that ‘position regardiess of which object oeccupies the position. In
these situations, monkeys learn how to solve a particular type of prob-
lem. They learn from experience which ‘cues are important and respond
by focusing their attention on these cues. It should be noted that
acquired distinctiveness of cues in thesé situations requires some ex-
perience with the situations and/or materials to be used in subseéquent
learning problems. If the animals were unfamiliar with the situation
or materials, tney would have no bas1s or rationale for directing their

< e ®

Ausubel (1960) has experimentally demonstrated the importance of
mediating responses or advance -organizers in human learnlng. He found

~ ‘that the advance introduction ¢f mediating concepts in thé form of

substantive materials of d high conceptual natuve facilitated the learn-
ing of unfamiliar but meaningful verbal mateiial. Experience with me-
diating concepts relevant to unfamiliar material enhanced both initial
learning and retention. This indicates that intellectual development can
be fostered by the deliberate 1ntroduct10n of approprwate content spe-

) : R RS

-

Robert Gagne (1968) conceives of intellectudl -developmént as in-—
volving the accumulation of learning strategies. In order to apply
the job description——task analysis approach to learning problems, one
asks "what do individuals have to be able to do to perform successfully
in a ‘task?"’ This leads to the identification of a h1erarchy of learning
strategles or set’s involved in mastering the task. - Intellectual develop-—
ment is‘viewed-as the progressive-mastery of learning strategies rang-

.ing from st1mulus~response assoc¢iations through murtlple dlscrlmlnatlons

to concept formation and problem solving.

--The notion that intellectual development:involvés acéumulation of
Tearning strategies has led to proecess=-oriented curriculd. --In com— -

menting upon Sc1ence~fA Process Approach Gagne (1n Jensen and Deutsch

1968 P 50) says - SRR R
The new-science aims at a progiessive growth- in-such skills as
'~ inferring, predlctlng, observing; graphing- and hypothes1z1ng.
. - . The most striking characteristic of these materials is
‘ “that they are-intended to- teach-children the processes” of -
-t --- geience rather than what may be :called -sciénce éontent.- The
¢ 7‘performances in which these. skills are*applied”involvée objects
.- -and events of the natural world; the ehildren do, therefore,
acquire information from various sciences’as they proceed.
The - goal, however, is not an aécumulation of knowledge about
° ahy particular domarn, such as- physics, biology-, or chemistry,
but competence in the use of the processes that are basic to
all science,

i
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The implication is-.that processes developed for one type of materials
will generalize to othexr types of materials; however, this inference
has not been empiricaily investigated. : '

S e e e C e e -

Bruner (1966) has drawn attention to developmental .changes in
the manner in.which organisms represent reality. He considers the in-—
dividual to be inherently capable of representing the world according

.to three modes; however, the modes actually employed by individuals
depend upon the types of problems they encounter in adapting to their
ecological niches. A person existing in a rural subsistence culture
will .tend- to- interact with his envirornment on a concrete level. His
modes of representing reality may not develop past the imagery stage.
This is in- part due to the fact that his adaptational problems are
stated in concrete terms and also that his culture probably doesn't
include -highly. abstract conceptualization of agricultural knowledge.
On the other hand, an individual existing in a technical culture will
be faced with more abstract problems, such as the :equivalence of
money to time and will be more- inclined to develop abstract modes of
thought, The development of. abstract modes of thought by persons in

- technical cultures will be-fostered by the probable presence of ab-

stract linguistic concepis within the culture.
This viewpoint-serves-to identify the.content of one's cultural
experiences- as an important variable in cognitive development. . It
implies that an individual who has not been exposed to a given type of
content, such as abstract concepts, will not have developed capacities
for handling that type of content. He would, however, be viewed as
possessing.the capacity for abstract thought and would be expected to
develop conceptual abilities given experiences utilizing abstract
concepts. - - RO L T :
Bruner's (1966) notion that -a person's modes of representing
reality change during developméﬂ% has led to a spiral curriculum.
Rruner (1965, p. 45) has organized materials in a manner approximately
commensurate with the individual mode of representing reality. .As
Bruner says, C : ’

-~ Any.domain of knowledge can be represented in three ways: by
"a set of actions appropriate for achieving a certain result
(enactive representation), by a set of summary images or graph-
ics that stand for a concept without defining it fully (ikomic
representation); and by a set of logical propositions drawn
from a symbolic system that is. governed by rules or laws for

. ~ forming and transforming propositions (symbolic representation).

In a spiral curriculum, facts and ideas are successively.presented at
higher levels of abstraction. Children are encouraged to. utilize in-—
tellectual.processes at or just beyond their development ievel in or-
ganizing and applying curriculum content. As intellectual processes
at one level of development (e.g.,.ikonic) prove lacking in.power for
handling ideas and abstractions, the child is prompted to.differen-
tiate,the intellectual processes of the next level of.development.
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According to Piaget (in Flavell 1963), intellectual development
jnvolves changes in the organizational properties of intellectual
structures. Changes in organizational structures are prompted by in—
teractions with the environment. Intéractions may stimulate the de-
velopment of a structure for organizing and performing operations on
concrete content, but fail to stimulate structures for performing si-
milar operations on other types of content. - '

Piaget uses theAéohCépt of horizontal decalage to describe the
situation which occurs when structures organized for processing one
type of content are inapplicable to other types of content. An example

" is the observation (Piaget and Inhelder 1964) that concepts related to

the invariance of mass are typically achieved a year or two earlier
than concepts related to invariance of weight. Operations accomplished
with mass cannot be accomplished with weight. Stevenson et al. (1968)
report a similar discrepancy in the development of discrimination
learning abilities. _They report that the discrimination learning of
one type of content, line drawings, correlates only .27 with the same
operation, discrimination learning, as applied to geometrical forms.

In both examples, intellectual operations performed on one type of
content aré not pexformed equally well on other types of content.

The concept of accommodation implies that horizontal decalage
is related to lack of experience with specific kinds of content. In
the two examples. above, it would be consistent with' the theory to state
that structures failed to develop for handling invariance of weight
or discrimination learning with geometrical forms due to lack of ex~
perience with these types of content. T '

. A different perspective on the nature of intellect is provided
by J. P. Guilford (1967) who has identified 120 separate and indepen-—
dent ability factors. Guilford has organized ability factors into 2
three—dimensional ngtructure of Intellect™ model. The three dimensions
of the cube are operations, contents, and products. "An ability is de-—

" fined by its operation (cognition, memory, divergent productior;, con—

vergent production or evaluation); its content (figural, symbolic, se-
mantic, or behavioral); and its product (units, classes, relatioms,

systems, transformations, or implications). Fox example, the ability in-
volved in perceptual spgéd_taské'is’defined by the operation of cognition
being applied to figural content to yield a unit product. The ability

is referred to as cognition of figural units (CFU). As another example,
t+he ability involved in seriation tasks is the operation of convergent
production being applied to various types of content to yield hierarchi-
cal systems. The ability involved in seriating sticks of various lengths
(figural content) would be referred to as convergent production of fi-
gural systems (NFS). The ability involved in seriating alphabetical
characters (symbolic content) would be réferred to as convergent pro—
duction of symbolic systems (NSS). There two seriation abilities are
considered independent because they involve two different types of con-
tent. According to the structure of Intellect model, there should be

no correlation between the ability to seriate sticks (NFS) and the abi-
lity to seriate letters (NSS). ‘

11




Guilford's Structure of Intellect model identifies 120 inde-

pendent abilities. The notlon of iIndependence implies that there is
no relation between a person's standing on one ability and his standing
on any of the other abilities. The intercorrelations among the 120
independent abilities should all be insignificant. A significant cor-
relation between any two of the abllltles would cast doubt on the valid-
ity of the model _

. The Role of Content Factors in the
“ ", Development of Intellect

- <4

Cornbach (1963, p. 242) has stated, "Consistent opportunities
to use a type of reasoning or dlSC*lmlnatlon, with appropriate reward,
enhance that activity.” The notion that experience with a given type
of content enhances abilities for handling that type of content has
been. snpported by a variety of studles

Ford (1957) observed  that Samoans have an uncanny ability'to
score highly on the Navy test of aptitude for learning radio codes,
which calls for memory of rhythmic patterns. He explained this ex-
ceptional ablllty on the basis of the Samoan's experience in singing
and dancing to highly complex rhythmic patterns produced by percussion
1nstxuments In this instance experiences with a given sort of content,
rhythmic beats, led to hlghly deVC¢oped abilities for dealing with
rhythmic Pattexns. : I L

Blrch (1945) presented some observatlons sudgest:ng that for
chlmpanzees experiences with a given type of material _may be prere-
quisite to solving problems with the particular type of content. He
observed that the only one of the six chimpanzees that succeeded in
securing food with a hoe-like ool was the .animal which had been ob-
served to use stlcks regularly in the spontaneous play.

fhiteman and Deutsch (in Jensen and Deutsch 1968) have identified
some experiential correlates cof abilities and reading achievement.
They studied 165 first and fifth grade children from varying SES levels
in New Yerk City. Their data indicate that quality of housing, scholas-
tic aspiration, dinner conversation, cultural activities and K1nder~
garten are all significantly associated with abilities as measured by
the Lorge Thorndike I.Q. Test, the vocabulary subtest of the WISC, and
a special orientation test. The background factors most closely asso-
ciated with reading achievemeit were interaction act1v111es with parents,
. mealtime conversations, and visits to zoos and museums. Whiteman and
Deutszh(in Jensen and Deutsch 1968, p. 97) comment that

. the correlations betwecen the abilities and the achievement
variable, reading, are higher than between environmental condi-
tions and readinj. ‘he median correlation beiween abilities
and reading is .04 as compared to a median correlation of .27
between env1ronmental conditions and reading. This suggests
that these abilities mav be exerting a more direct influence on

12
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reading than the more dlsta. background variable. There is
consistency here with the notion that environmental conditions
exert their influence on underlying skills which in turn more
-dlrect&y 1n‘1uence the development of readlng SklllS.‘
Thls empha31zes the 1mportance of studylng envi 'onmental factors as re-
lated to intellectual processes. It may be that the focus of experien-

"tial factors is on basic intellectrval processns, such as classification

and serlatlon, rather than on more complex per;ormanceD such as reading.

Bloom, Davis, and Hess (1965) report a study sugdestlng that
exposure to unfamlllar materials may accelerate the development of abi-
lities for processing these materials. The study investigated visual
perceptual ability- in Kindergarten children. On a visual.discrimina-
tion test, in which children matched an abstract form tc the, same form
in a cluster of three forms, upper socioeconomic status children scored
significantly higher than lowexr SES children. The.interesting finding
was that, following "instruction” in which the children merely looked
at the forms projected on a screen, the low SES children made greater
gains than the vpper SES children on the discrimination task. The
final scores of the two SES groups were approximately the same. The
study illustrates that (1) lowex SES children may have poorly deveioped
perceptual discrimination abilities and that(2) content relevant ex-—
periences can accelerate the cevelopment of low SES children's percep-—
tual discrimination abilities to a level ccmmensurate with their high
SES peers. ] E R ) - .

. An early study by Anasta31 (1936) found that content spec1¢1c
instructlon can produce changes in mental organization. She developed ;
a group of tests utilizing verbal, numerical, and spatial content. She
attempted to minimize the overlap of content between these tests. The
scores of preadolescent children produced a pattern of intercorrelations

shown in- Table 1. U : T

Table 1. Int rcorrelatlons Among Test. Scores fox Preadolescent Children
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It should be noted that tests differing in content produced (with two
exceptions) uniformly low correlations. _ ‘ ‘

Following instruction specific to each ability, Anastasi founé
changes in ability patterns. She found an increase in correlation be-
tween (1) the abilities for pattern analysis and verbal reasoning (from
r= .30 to r = .38) and (2) the abilities for code manipulation and
pattern analysis (from r = .31 to r = .52) (Anastasi 1936, p. 350).

Her results indicate that content relevant instruction can alter.the
degree of association among content specific abilities.

The Nature’ 0f Six—year-old Intelligence

" The natureof six-year-old intelligence can be described.in
- terms. of structure or abiiity factors. Lo e T

-~ The structiiral viéwpoint, as articulated by Jean Piaget. (in
Flavell 1963) considers the six-year—cid child to be in a transitional
period between the pre-operational subperiod and the concrete opera—
tions- subperiod. The child has acquired the capacity to use .signs and
‘symbols in representing the enviromment. The child can think about ob-
jects both with images and with symbols. He is conceived as developing
the capacity to perform multiple classifications and consider two di-
menSions of an object simultaneously. - He may not yet have acquired

the capacity to conserve or report that mass or volume can remain con-
stant through proportional changes in dimensions. Focusing on seriation
skills, the six—year-old child is described by Piaget (Piaget and
Szeminska 1952) as being able to categorize sticks: by. length. He is
considered to be in the process of developing the capacity to oxder
the sticks in a staircase effect in which the.bottoms are even and

the tops of increasing length. The child is conceived as developing
the appreciation that each item in a series is both greater than the
preceding item and smaller than the one which is to follow.

An alternative perspective on six-year-old intelligence is. pro-
vided by factorial research. Meyers and Orpet (1962) have distinguished
- four separate abilities in six-year-olds: Hand-eye ccordination, pex-

ceptuai speed, linguistic, and spatial reasoning. Children can be char-
acterized by their status on each of these abilities. In a later study
Meyers and Orpet (1966) identified four independent structures of in-
tellect abilities in six-year-olds: Auditory memory for symbolic units
(MSU), convergent semantic production (W), divergent production of
semantic units (DMS), and evaluation of figural units (EFU).

Lesser et al. (1965) found low positive correlations among abi-
lities in six—year-olds. As shown in Table 2, only reasoning and num-—
ber abilities correlate above .50. It is interesting that those abi-
lities dealing with different content (verbal x number, verbal x space,
space x number) show the lowest intercorrelations. This suggests that
scme factors were operating to differentially affect .the development
of content-oriented gbilities in six-ycar-olds.
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Table 2. Correlation Among Abilities in Six-year-—olds.
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" This chapter has reviewed literature related to theoretical models
of intellectual development, the role of content factors in the develop-
ment of gblllt;es, and the nature of 81x-year—old intelligence.

The Teviéw “indicated that’abilities develop in response to ex-
periential variables, such as content, and that content specific in—

. struction may experimentaily ploduce changes in the ablllty patterns

of 51x-year—old children. R
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‘. . .- CHAPPER TII - .
PROCEDURES FOR COLLECTING AND ANALYZING THE DATA

This chapter (1) discusses the pilot studies used to develop
and refine testing and curriculum materials, (2) identifies the experi-
mental- population, (3) describes the final revision of testing and curri—
culum materials, (4) cutlines the experimental design, and (§) details
the statistical tests used to assess the experimental hypotiieses.

Pilot Studies

The testing and curriculum materials were developed and standard-
ized in 2 series of pilot studies conducted during the late spring and
early fall of 1969. Subjects for the initial pilot were 18 first
grade children enrolled in a parochial day school. A trial run of the
1nvestlgat10n was subsequently undertaken with 63 children enroiled
in -a-neighborhood elementary school. .

The objective of test development was to construct an instxru-
ment in which task could be held constant and content varied. Test
items_in which subjects were asked to seriate or sequence materials re-
presentative of each content category were initially developed with
the day school students. Items were subsequently refined in the fall
with children in a neighborhood elementary school similar in student
population to the intended target p0pulation.

The objective of curriculum development was to select materials
which were representative of concrete, quantitative, interpersonal

and verbal content categories. The children at the day school were

exposed to a variety of materials representative of each content cate-
gory. The author's impression of the children's interest in manipu-
lating and labeling the materials was the criterion for inclusion in
the initial curriculum units. Materials were added and modified on
the basis of experience gained in the fall study.

The rationale undexlying instructional techniques was based on
the theoretical techniques formulations of Jean Piaget (as described
in Sigel and Hooper 1968). The most salient characteristics were:
(I) active physical manipulation of materials by students, (2) verbal
labeling, and (3) small heterogeneous group instruction. Project
teachers experimented with these techniques and refined them in the

fall study.

The Sample

Data to test the experimental hypotheses were collected from 240
first grade children attending elementary schools located in mixed
racial, low to middle socioeconomic level neighborhoods in a large
southwestern city. The children were from 10 classrooms located in
three schools in two different school districts,
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Measurement

The Seriation Skills Test, developed and standardized in pilot
studies, was used.to assess children‘s seriation abilities. The test
required the subjects to perform the same task with each of the four
types of content. .

While the task remained constant, the content of items was se-—
lected to correspond with the content categories. Concrete items in—
volved ordering seven balsa wood sticks -of varying lengths to forxm
nstaircase" patterns. For example, the examiner would order the three
shortest sticks from the shortest to the longest, give the subject the
remaining four sticks and say, "Now you put +hese sticks in order to
finish the staircase.” Quantitative items required the subjects to
rearrange cups containing various numbers of marbles to form sequences
ranging from, "the cup with the smallest number of marbles to the cup
with the largest number of marbles". Interpersonal items were similar
to the WISC picture arrangement task and required subjects to order
a group of separately mounted pictures in a manner, "to tell a stoxy".
Verbal items required subjects to tell sequential stories having,

"3 beginning, a middle and an end®. The interested reader will find a
detailed description of test items in the Fxaminer's Manual in Appen—

dix A.
Thé final revision‘of the éeriation~SEillé Test included eight

jtems in each of the four content categories. The items were scoxed
right or wrong, so it was possible to obtain a maximum score of 8 on

each subtest and a maximum total score of 32. The Examiner’s Manual in

Appendix A details the procedure for scoring each item. ~

o The. Seriation Skills Test was individually administered by four
female graduate students. in rehabilitation counseling. Testing time
varied according to the number of correct responses. The range in
testing time was approximately 10 to 30 minutes. -

A .. Curriculum Materials

-~

... There was a curriculum unit corresponding to each content cate-

gory. Concrete materials were Cuisenaire rods. These brightly colored

wooden rods of varying lengths could be arranged in ascending and des-
cending patterns. . Also, two small rods could be fitted tcgether to
make a combination exactly equal to a longer rod. Quantitative mater-—
ials were specially coustructed, brightly colored peg abacuses. It
was possible to place different numbers of large washers on the pegs.
Children could place one washer on the first peg, two washers on the
second peg, etc. Interpersonal materials were independently mounted
series of pictures cut out of elementary workbooks. The pictures
could be arranged to tell a story. Verbal materials were colored pic-—
tures of children at school and in common neighborhood activities.
Children were asked to tell seguential stories about the pictures.

;”: L o " Teaching Methods

The seven prbjecé teachers were all experiénced with primary age
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children. They removed the children from the classroom and instructed
them in groups of 5 for 30 minute periods twice per week. One week
was.alloted for work with edch type of material, and there was one
review period with each category of material for a total of 6 weeks

of instruction.” Each child received a total of 6 hours of instruc-
tion. The children were randomly assigned to groups. In instructional
sessions, teachers asked children to actively manipulate and verbally
label the materials. The teachers encouraged the use of words such as,
"bhiggest”, "middle sized", "smallest™, "flrst"' "mlddle' 1]asth,
"before', "after", and tnext®. ) _ SR

-

Experimental Design

The study relied npon a Solomon Four Group Design (Campbell and
‘Stanley 1963) to insure internal validity. The design, graphically
illustrated in Pigure 1, provided for (1) an assessment of treatment
effects, (2). an assessment of poss1ble relationships between pretest
~and treatment, and (3) an assessment of possible relationships between
pretest and post test. Children in each of the 10 sample classrooms
were randomly distributed to one of the experimental groups. It can
be seen, that children in Groun I received pretest., treatment and post
test, children in Group II received treatment and’ post test, children
in Proup III received pretest and post test, children in Group IV re-
ceived only post test. The dlsproportlonally large distribution of
subgects to Group I stems-from the consideration that only subjects
in, Group I were used to test éxperimentai hypotheses. Sibjects in the
. other groups were controls used to assess internal validity of the ex-—
periment. The umeven numbers of subjects in the other groups is the
result of experimental attrition. The first day of instruction it
was disccovered that 6 pretested Group I subjects had left school. 1In
order to maintain Group I, 6 pretested subjects from Group III were
"randomly selected for tlansfer to Group I. Additional subjects were
- lost during the course of the 1nvestJdat10n as’ the resurt of the usual
sicknesses and family moveés.

The random ass1gnmcue of subjects to groups was accomplished by
numbering the children in each classroom and enterlng a table of ran-
~dom numbers to déetérmine which children to enroll in experimental and
'control groups. The first 10 usable numbers éncountered in the table
des1gnated subjects in Group I, the second & numbers designated sub-

. jects in Group II, the third 5 numbexs des1gnatcd subjects in Group
III, and the fourth 5 numbexs designated subjects in Group iv. As

some cldassrooms did not contain 25 students and others contained more

. than 25, some classrooms had one ¢ontrol condition inddequately repre-
sented while other classrooms contained a few students not used in the
study. The actual number of subjects initially allotted from each
classroom to. each experimental condltlon is 1nd1cated in R?E?Khi
Those subJects designated for pretestlng were individually adminis-
“tered the Seriation Skills Test in ‘the period February 23 through
March 20, 1970. Testing order was randomly determined and testers

were arbitrarily assigned to subjects by always taking the next subject
on the master testing list. Instruction lasted for six weeks and

1
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R I ) X 03 n = 34

R ITY .04 O n = 29

R IV Og n = 47
Figure 1

S “SOLOMON FOUR GROUP DESIGN

. Roman numerals = 4 treatment groups or experimental conditions.
' " R'='subjects randomly assigned to the groups.
"0 = obserxvations or administrations of the test battery.
X £ treatments or, in the case of the present study,
training designed to provide experiences with
each type of content.
n = number of subjects per group.

occurred between March 23 and April 30, 1970. Post testing was accom-
plished between May 4 and May 29, 1970.

Statistical Analysis

‘The effect of treatment (instruction) on subtest scores and total
. scores was assessed by performing an analy31s of variance of group means
obsexved on post test

Spec1f1c sources of variance were 1nvest1gated by making the fol-
lowing comparisons: .-

i A Treatment variance was assessed by comparing the pooled
average o6f means observed in groups which had the treatment (Groups I
and II, O, and O ) with the pooled average of means- observed in groups
»vhlch dld not have the treatment (Groups III and IV, O5 and Og).

- The interaction of pretest and treatment was assessed by
—compdrzng the mean of the group which had pretest and treatment (Group
I, 03) with the mean of the group which had no pretest but did receive
the treatinent (Group II, O03):

- 3. The 1nteract1on of pretest and post test was assessed by com-
paring the mean of the group which hadipretest and post test (Group III,
0z) with the mean of the group which had only the post test (Group IV, Oo)
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Following these explorations of the intermal validity of the ex-
periment, the hypotheses were tested by focusing on subjects in Group

-~ .

Hypotheses la to 1f were assessed by computing the six correla-
tion coefficients representing the pretest relationships between
seriation skills for the four types of content. The six correlation

3 coefficients reflected the relationShips between the ability to serxriate
E (1) concrete and quantitative content, (2) concrete and interpersonal
content, (3) concrete and verbal content (4) quantitative and intexr-
personal content, (5) quantitative and verbal content, and (6) inter-
personal and verbal content. These coefficients were basea on the data

obtained for Group I in 0 (see Figure 1).

In the present investigation it was desirable to detect evidence
of relationships among children’s abilities to seriate concrete, quan-
titative, interpersonal and verbal materials. The literature review
had suggested that correlations between abilities might be rather small
so it seemed reasorable to adjust the power of statistical tests in
a manner to discriminate small departures from chance expectations.

In contrast to the usual concern of investigators with minimizing the
chances of erroneously concluding that sample values are representative
4 of population parometers, the- present investigator was more concerned

; ) with enhancing the power of statistical tests to identify existing

] relationships. --Alpha -errors were considered less costly than beta
errors. Accordingly, alpha levels for regectlng the null hypotheses ;
la - 1f were set at the .10 level. - |

AN AT XA

To test the null hypotheses that p, the population correlation, S
was equal to zexo, the following formula (Edwards 1967, p. 246) was :
utilized: )

; X i : - - e T |/
t = V n-2 ;
-r

- ‘The t is a ratio whose sampling distribution depends orly on the
size of n. The r is the correlation coefficient reflecting the rela-
tionship between two variables, in the present case, scores on subtest:

: of the Seriation Skills. It was determined from tabled values (Edwards
3 1967, p. 425) that correlation coefficients greater than .16 (df-= 1G0C)
’ .were statistically significant at the .10 level for two—-tailed tests.

. Hypotheses -2a to 2f were -tested by. (1) computing the six correla-
tion coefficients representing the six post test relationships among
the four seriations skllls, and (2) assessing the statistical signifi-

5 cance of the change in correlation between pretest and post test. The

2 significance of the difference between pretest coefficients and post
test coefficients was assessed by transforming the correlation coeffi-
cients to Fisher Z' scores (in Edwards 1967, p. 248). Fisher has shown
that the distribution of Z' is approximately normal. Since Z' is ap-

_ proximately normally distributed, differences between Z' xcores were

g . exXpressed as Z scores by dlvndlng by the standard error of the differ-—

o ence. ' The significance of the 7 iudicating the amount of the difference
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vetween pretest and post test correlation coefficients was determined
by reference to the standard normal table.-

The alpha levels for rejecting null hyvpotheses 2a — 2f were set
at the .06 level.

. The reliability of the Seriation Skills Test was assessed by com—
puting both test-retest and odd-even split coefficients. The test-
retest coefficient was an ordinary product-moment r computed for the 29
subjects in Group III over a o week interval. The odd-even split
coefficient (a.phi ccefficicnt) was computed on the post test scores
of 50 randomly selecied suogects.

The 1nter—tester con81stency was assessed by pesformlng a one-
way analysis of variance on post test scores reported by the four
testers. . 2 -r Tt . . ¥} -

Calendar for Collection of Daté

The following steps were taken in collecting the data: (1) in—
dividually pretest subjects in treatment condltlons I and III (n =
105), February 23 to March 20, 1970, (2) instruct subjects in treat-—
ment conditions I and II (n = 140 5 subjects per group) for six weeks,
March 30 to May 1, 1970, and (3) 1nd1v1dually post test all subjects
(n = 201), May 4 fo May 29, 1970.

Summary

This chapter has (1) described pilot studies, (2) identified the ‘
experimental sample; (3) described the measuring instrument, curricu-
lum materials, and teaching methods. (4) presented the experlmental
design and statlstlcal analyses used in assessing the hypotheses, and :
(5) outlined a calendar of events for collecting the data. ;

21
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CHAPTER IV. . - - - =
. " © ANALYSIS OF RESULTS. . .-«

This chapter presents some considerations related to the inter-
nal validity of the experiment, translates the hypotheses into opera-
tional and symbelic form, tests the hypotheses, and analyzes the re-—
sults. E : ' - :

Internal Validity of the Experiment

The Solomon Four Group Design was employed to scrutinize the
treatment effect (instruction) and possible interactions between pre-—
‘test — treatment and pretest — post- test. The design, shown in Table
3, rendered the data amenable to an analysis of variance statistical
treatment.

Table 3. Experimental Design.

Fé

Group n - Experimental condition

T 9 .. .. ;0Obs.  Tnstruct - Obs.

11 ... 84 Instruct Obs.

© I : 29 © Obs. Obs.
e D eean e T AT s,

« . - .
- . . : o . o - t, -
LA . - : .t A - ’ L. .. . 3

Analysis 1 assessed the significance of instruction by comparing
the pooled average of the post test scores from Group I and Group II
with the pooled average of post test scores for Groups III and IV.

Analysis 2 assessed the significance of the interaction between
the pretest and instruction by comparing the mean of post test scores
for subjects in Group I with the mean of post test scores for subjects
in Group II.

Analysis 3 assessed the significance of the interaction between
pretest and post test by comparing the mean of post test scores for

subjects in Group III with the mean of post test scores for subjects in

Group IV.

The results of the .analyses of internal validity factors are
shown in Table 4. The table entries are F ratios compiled on the raw
data obtained in post testing. F ratios are shown for the subject's
scores on each subtest and total scores, There was evidence of sig-
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nificant treatment effect on the concrete, quantitative and verbal
subtests and on the total scores. There was no evidence of signifi-
cant interaction effects on any of the subtests or total scores.
This indicates that instruction was the major factor generating sig-
nificant changes in subject's test scores.

Those readers interested in the means and standard deviations of
subject's scores on each subtest are referred to Appendix B. This
data confirms the impression that subjects who received instruction
consistently scored higher on post test than subjects in control con-
ditions. It seems reasonable to conclude that instruction was the
factor responsible for changes in subject's test scozes.

Table 4. The Role of Three Orthégonal Factors in Generating Post
Test Scores.

Column 1 is pertinent to the effect of instruction, Column 2 is
pertinent to the effect of a possible interaction between pretest and
treatment, and Column 3 is pertinent to a possible interaction between
pretest and post test. Table entries are F ratios.

= —

- Factoxr
Test (1) Instruction (2) Interaction (3) Interaction
: pretest—treatment pretest—post test
Concrete 6.027* 0.976 1.219
Quantitative 5.027% 0.052 1.801
Interpersonal 0.625 0.317 0.202
Verbal 4.297 1.216 © 2.820

" Total Scorxes - "79.791%% :. .+ 1:,126 . Tt a1t 1.0306

.. * (p £.05) o .
s (p < o1) -

R L2

P ) ’

- -Reldability - of the Data

The reliability of the Seriation Skills Test was analyzed by
computing test-retest coefficients and odd-even split coefficients.
Test-retest coefficients were computed for each subtest and for total
scores. The data was based on 29 cases (Group III) and a time inter-
val of six weeks. The odd-even split was accomplished by computing
correlation coefficients between subject's response on the odd and even
items of each subtest and for total scores. The data for the odd—even
split coefficients was based on the post test scores of 50 randomly
selected subjects.
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The reliability coefficients for the.Seriation Skills Test are
presented in Table 5. It can be seen that the concrete subtest was
the most reliable and that the verbal was the least reliable.

The data related to inter-tester comsistency is presented in
Table 6. The table reveals highly significant differences among
testers in administering the concrete and verbal subtests. There is
an asscciated significant difference in total scores reported by tes-
ters. It seems that identity of tester did make a significant dif-
ference in scores obtained by students. o,

Table 5. Reliability of the Seriation Skills Test.

Test o : Reliability Coefficients
‘(Teét—retest) _ . (0dd-even)
Concrete - | a3 .59
Quantitative - .76 ’ .52
Interpersonal - . L. .38 .08
Verbal .24 .37
Total Score : .75 .52

PO

Table 6. Intexr—tester Consistency in Administaring the Seriation Skills

Test. An analysis of variance between mean scores reported by
testers on each subtest of the Seriation Skills Test.

Test T Ratio of difference between mean scores.
Reported by four testers.

Concrete t ) 5.08%=
Quantitaéive : | 1.23

Intexrpexsonal 1.01 ’
Vérbal : " 12.99%%

Total Score 4.98*¥ 8.155H

“% gigniTicanT beyond .0.L Level
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.~ The rardomization procedures used in assigning testers to sub-
Jjects helped to control for inconsistencies among testers. Subjects
were tested in a random sequence. .Testers selected students for test-
ing in accordance.with an -established list. The pairing of tester and
subject was arbitrary. Accordingly, the effect of differences between
testexs should be randomly distributed throughout the data. The dif-
ferences between testers apparently did not have a systematic effect
on the experimental results.

. ... Testing the Hypotheses

This section presents data-relevant to the twe questions iden-—

tified in the Statement of Problem:

1. Do seriation skills generalize across content categories?

2. Will a brlef tra1n1ng period w1th matervals representative
of the content categories alter the extent to which seriation skills

generalize ac-oss content categor1es°

The Plrst Qpestlon

It will be recalled that the literature review and theoretical
rationale predicted moderate to. low intercorreiztions among children’s

: :ab111t1es to seriate different types of content. The acceptance of

null hypotheses stating that there will be no significant relationship
between serlatlon SklllS would be consistent with these predlctlons.

-~ —~ kY
- 2

: An:observed correlat1on coeff1é1ent that could QQCUI by chance
in less than: 10 out of 100 samples was considered evidence of a rela-
tionship and led to the rejection of the null hypotheses. Correlation
coefficients greater than .16 were considered sufficiently strong evi-
dence of a populetion relationship to warrant rejection of the null
hypotheses. The null hypotheses were only considered acceptable if
the observed correlation between seriation abilities was sufficiently

small (less than .16) to suggest the absence of a meaningful relation-

ship:- in the population.

Data pertinent to the first questien, "Do seriation skills gen-.
eralize across content categories?,"” are presented in Table 7. The
table listss each hypothe31s pertinent to question 1, the correlation
coefficient reflecting the degree of association between the abilitics
involved in the hypothe31s and the significance level of the obsexved

' The'hypotheses related to questlon 1 are translated and tested

/ i the follow1ng manner :

prothe31s la. T S T R

The operational foxrm is: There will be no significant~CU:xela~
tion between the concrete and gquantitative abilities of first grade

children as measured by subtest scores on the Seriation Skills Test.

>
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Table 7. Intercorrelations Between Seriation Abilities as Measured
by the Concrete. Quantitative, Inte_personal. and Verbal
- Subtests of the Seriation Skills Test.

- Coxrrelation a
Hypothesis Abilities . Coefficient t Value
ia concrete x:.quantitative .42 4.45
'.lb. , concrete x interpersonal - .34 3.49
fié"“ ' -.cnncrééé-n venbni -'i ) .“‘1i5-l B 1.56
ld-i - ;u;ntitati;e x.in%énp;rsonnl | ‘;4é C 4.45
le quantitative x verbal .19 i 1.87
1f interpersonal x verbal . L.i7:.’_‘: . lié6

-~

UThe ¢ values above 1.64 are statistically significant at.the .10
level. The t values above 1.96 are significant at the .05 level, and

_c

those t values above 2.57 are 31gn1flcant beyond the .01 level of con-

fldence, .. ) ) .

The symbolic form is:

H null r,. = 0.0

Xy
H directional | © Ixy # 0.0

where ry,, is the correlation coefficient between scores on x (concrete
content and scores on y (quantltat*ve content).

Hypothesno la was rejected. The data indicated the presence of
a significant relationship between children's abilities to seriate con-
crete and quantitative. content. -The t value associated with an r of
.42 is significant beyond the .01 level of confidence. This suggests
that the ability to seriate concrete content is associated with ability
to seriate quantitative content.” Persons who can readily seriate con-—
crete content tend to be equally proficient in serlatlnﬂ quantitative
content. T

Hypothesis 1b. ... P . e sl -'; (ST Y
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The operational form is:

There will be no significant correlation between'the concrete
and interpersonal abilities of first grade children as measured by
subtest scores on thié Seriation Skills Test.

~ - l"

The s&mbolic-fbrm is: Can ez
H null .‘rxy = 0.0

H dirgcti9?al - Tyy f 9.0

" Where r,,, is the correlation coefficient between scores-on x {concrete
contentﬁyénd scores on y (interpersonal content). :

Hypothesis Ib was rejected. A sample correlation coefficient of
.34 between abilities to seriate concrete and interpersonal content
is indicative of a similar relationship in population parameters. The
sample value is significant at the .01 level of confidence. Apparently
the ability to seriate concrete content is related to the ability to
seriate interpersonal content.

- Hypothesis lcu~ ~ L
The operaticnal form is: g |

There will be no significant correlation between the concrete
and verbal abilities of first grade children as measured by subtest
scores on the Seriation Skills Test.

The symbolic form is:

- "Houll  rxy = 0.0

- o - » s -

{ -

Fenilt if-@irectional - Ixy' 7 0.0
.vhere r,, is the correlation coefficient between scores on x (concrete
content% and y (verbal content).

Hypothesis lc was accepted.- The obsexrved value of the correlation
coefficient (r = .15) was sufficiently small to suggest that there was
no meaningful relationship between the ability to seriate concrete and
verbal content. The data suggested that children's ability to seriate
concrete materials was not associated with their ability to seriate
verbal materials. The ability to seriate concrete materials appeared
o be -independent -of the ability to seriate .verbal materials.

- -

- s . T R 3t P
Hypothesis 1d.
The operational form is:

There will be no significant correlation between the quantitative
and interpersonal abilities of first grade children as measured by




5 subtfest scores on the Seriation Skills Test.
3 - The symbolic form is:

H nall Txy = 0.0

L]
* L
BT o ALY A, s or 21 g a2 ) VLR B AT b O e B

H directional x&y.#_o.o R

where Ty, is the correlation coefficient between scores on X {quanti-
tative content) and y (interpersonal content).

-

Hypothesis 1d was rejected. A sample correlation coefficient of

3 .42 between the ability to seriate quantitative materials and the abi-
3 lity tc seriate interpersonal, materials is highly suggestive.cf a simi-
lar relationship between population parameters. The observed correla-
+ion coefficient is- significant beyond the .01 level of confidence.
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: Hypofhesis ie.

The operational: form : . .

There will be no significant correlation between ihe guantitative
and verbal abilities of first grade children as measured by subtest
scores on the Seriation Skills Test.

The symbolic form :
- H null - Ixy = 0.0
H directional Tyy # 0.0

- where ryy, is the correlation coefficient between scores on X (quanti-
tative content) and scores on y (verbal content).

Hypothesis le was rejected. The observed relationship between
2 the ability to seriate gquantitative materials and the ability to seriate
verbal materials (r = .19) was sufficiently high to warrant rejecting
the null hypothesis of no significant relationship. There appeared to
be a small but meaningful relationship between abilities for seriating
? . guantitative and-verbal materials.-- - - .

_:_ Hypothesis 1£ -~ T SR PR TR
- ’ . 3 ° . oLt e T - - - H €., -

The operation form is: - . . .- C oy
There will be no significant correlation between the interper-

sonal and verbal abilities of first grade children as measured by sub-
1 ) test scores on the Seriation Skills Test. Y

The symbolic form is: . ;-

. : ‘ .. H null , e Tyg = 0.0
-+ H dixectional Yy 7 0.0




where r, is the correlation coefficient between scores on x (inter-
,personafyconte1t) and y (verbal conteunt).

Hypothesis 1f was rejected. The observed correlation of .17 be-
tween the ability to seriate interpersonal materials and the ability
to :seriate verbal materials was just sufficiently strong tc warrant
rejection of the null hypothesis at the .10 level of confidence. There
appeared to be a distinguishable relationship be‘ween abilities for
seriating 1n;erpersona+ “and verbal materlals.

- Tn summary, the experimental sample of first grade chlldren yielded
evidence of highkly significant relationships between children's abili-
ties for seriating (1) concrete and quantitative comtent, (2) concrete
and interpersonal content, and (3) quantitative and 1ntexpe*sonal con—
tent. There were much 1ess significant but distinguishable relation—
ships between children's abilities for seriating (I) concrete and verbal
content, and (2) guantitative and verbal content. There was evidence
that the chlldren s abilities for seriating concrete and verbal content
were independent.

The’SeQOndeueStiOn

-7 MWill a brief training period with materials representative of
the content categories alter the extent to which seriation skills
generalize across content categories?® Th;s question was investigated
by determining the extent to which instruction altered the .correlation
between ab111t1es as measured by the subtests of the Seriation Skills
Test.

Table 8. The Effects of intervention on the Relationships Among Seria- .
tion Abilities for First Grade Chlldren as Measured byﬁSubtests
of the Seriation Skllls Test., -

- - ~-Seriation - - - ~- - -] - . Difference*

;ypofhésiS‘ Abilities Pretest Post Test (Z = Z'post-Z'pre)
r ~z+- -x- - b * - SBEdiff
izg"?jéOnél x‘éugéf. g .42’iJ:49--”-.§g -}63' ;:' é = .96
e e e Lo T il ULt a. L pr e
| 2b 77 come; x’interpers. .84 .35~ 185 - .8 . 7= .007
2¢- ':'cdné;.x verbal - -’;15'5:i6 1,33 3':34~~-:';:Z’i¥l;23”
2d quant. x interp. .42 .49 A4 475 %= 041
2 e quant. x verbal | A9 .19 c.220 22 .: "7 = .020
"'Zf © “interp. x verbal .17 ,11;‘; .35, .36" % = 1.30

- -% A 7 value of 1.64 is significant
at the .05 level of confidence.
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The data in Table 8 are pertinent to the effect of instruction on
the relationship between seriation abilities. The table lists (1) each
hypothesis pertinent to question 2, (2) the abilities involved in the
hypothesis, (3) the pretest and post test correlations between the abi-
lities, and (4) the significance of any observed change in relationship.

The literature review suggested that content-related instruction
might increase the relationships between seriation skills as applied to .
various types of content. In the present instance, rejection of the
null hypotheses would be consistent with theoretical predictions.
3 . -The hypotheses pertinent to question 2 were translated into opera—
' tional and symbolic form and tested with the following results:

Hypothesis 2a.

_The operation form is: - : C e,
Following six hours of small group instruction equally allotted

to units dealing with concrete. quantitative, interpersonal, and verbal

content, there will be a significant increase in the correlation be-

tween the concrete and quantitative abilities of first grade children

as measured by subtest scores on the Seriation Skills Test.

L e R N RN SR S WY et h RS w i ek N ng ns w v e € s cw _tie g

2 . The.symbolic form is: . . o . e ‘ ;
Honull Z' post - Z'-pre = 0.0
- H directional Z' post — Z' pre -~ 0.0

where Z' is a transformed correlation coefficient computed according

to the formula Z' = % log, (1 + r) - log, (1 ~ 4) ~ (Edwards 1967,

p. 248). Z' post refers to the correlation coefficient observed be-
4 tween concrete and quantitative scores following training. Z' pre re—
g fers to the correlation coefficient observed between concrete and quan-—
3 S titative scores prior to training.

" Hypothesis 2a was accepted. Instruction did not significantly
alter the relationship between children's abilities for seriating con-
3 : .crete and quantitative content. An observed pretest correlation coeffi-
: cient of .42 between children's abilities for seriating concrete and
E quantitative content was raised by instruction to .56 on post test;
4 however, this elevation in relationship was not statistically significant.

Hypothesis 2b.
The operational form is:

i Following six hours of small group instruction equally allotted
to units dealing with concrete, quantitative, interpersonal and verbal
content, there will be a significant increase in the correlation be-
tween the concrete and interpersonal abilities of first grade children

as measured by subtest scores on the Seriation Skills Test.




" - The symbolic form'is: ' - e
H null %' post = Z' pre = 9.0 ~
- " i directional Z' post ='Z' pre 0.0

where Z' is a transformed correlation coefficient computed according to
the formula listed above; Z' post refers to the correlationm coefficient
observed betweén concrete and interpersonal scores following training.
7! pre refers to the correlation coefficient observed between concrete
: qng interpersonal scores prior to training. - - v
Hypothesis 2b was accepted. There was virtually no change in the
relationship between children's abilities to seriate concrete and in-
texrpersonal content following instruction. It appeared that content--
relevant instruction had no effect on the relationship between child-
ren's-abilities for seriating concrete and interpersonal content.

- - ~ 7
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Hypothesis 2c.
The operational form is:

Following six hours of small group instruction ‘equally allotted
to units dealing with concrete, quantitative, interpersonal and verbal
content, there will be a significart increase in the correlation be-

~ tween the concrete and verbal abilitieés of first grade children as
measured by subtest scores on the Seriation Skills Test.

The symbolic form-is:’

H null 7! post —-Z' pre = 0.0°

vy

s “H directional Z' post — Z' pre 0.0

where Z' is a transformed correlatién coefficient computed according to
the formula listed above; Z' post refers to the correlation coefficient
observed between concrete and verbal scores following training. Z' pre
.. refers to the correlation coefficient observed between cConcrete and

' verbal scores prior to training. )

C T e e w2 : . e e e .
Hypothesis 2c was accepted.” Although content-relevant instruction

~ did dincrease the relationship between abilities for seriating concrete

and- verbal content from r = .15 to r =-.33, this change in- relationship

was not statistically significant.- S ' o

e
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Hypothesis 2d. S e T o

s T

The operational form is: S T

Following six hours of small group instruction equally allotted
. to units dealing with concrete, quantitative, interpersonal and verbal
contént, there will be a significant increase in the correlation be-
tween the quantitative and interpersonal abilities of first grade chil-
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dren as measured by subtest scores on the Seriation Skills Test.

The symbolic form is;

Ll

H pull Z' post - Z' pre = 0.0

- H directional Z' post — Z' pre 0.0

Lo € p Ay

where Z' is a transformed corr=lation coef

fficient computed according to
the formula listed above; 2° post refers to the correlation coefficient

observed between guantitative and verbal scores foilowing training.
3

Z' pre refers to the correlation coefficient observed between quantita-
. 3 tive and verbal scores prior to training,

-

E : Hypothesis 2d was accepted. There was no significant change in
] relationship between children's abilities for seriating quantitative
E and interpersonal content following instruction. 'Chance variation could

easily account for the observed change from a pretest r of .42 to a
3 : post test r of .47.

i N AT T 0 TR R 2 AP LT LA e AP R 3 0 enin 8358 RS W PR AT AR R K NP ST SR ARG foF

Hypothesis Ze.

R

1 . .
-The operational. form is:

N . z

avha

.- .Following six hours of small group instruction equally allotted
To units -dealing with concrete, quantitative, interpersomal and verbal
content, there will be a significant increase in the correlation be-

: tween the quantitative and verbal abilities of first grade children as
3 measured by subtest sccres on the Seriation Sk;lls'Test,

The symbolic form is:

§
3
K
g
:
E
;
>%

H null - Z' post - Z!' pre = 0.0
e m oL H directional Z' post - Z' pre . 0.0

. LY ] v el 5. . - - - - .7 .. . P * . . . . . N

where 7' is a transformed correlation coefficient computed according

z' to the formula listed above; 7! post refers to the correlation coeffi-

é cient observed between quantitative and verbal scores following training

Z' pre refers to the correlation coefficient observed between quantita-
» tive and verbal scores prior to training.

[

Hypothesis 2e was accepted.. There was virtually no change in
coxrelation between quantitative and verbal seriation.abilities fol-
lowing instruction. An initial r of .19 changing to a post test r of
.22 does not reflect a meaningful change in relutionship,

Hypothesis 2f,
.-- The operational form is:
-:‘f;Follqwiﬁé'éix'hou;s of small group instruction equally allotted

to units dealing with concrete, quantitative, interpersonal and verbal
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content, there will be a significant increase in the correlation be-
tween the interpersonal and verbal abilities of first grade children
as measured by subtest scores on the Seriation Skills Test.

- -
-

The symbélic Form is:
H null A post -~ Zajpre = 0.0
H directional prpéwjm 0.0 ..

where Z' is a transformed correlation coefficient computed according
to the formula listed above; Z' post refers to the correlation coeffi—
cient observed between interpersonal and verbal scores following train—
ing. Z' pre refers to the correlation coefficient observed between
interpersonal and verbal:scores prior to training. ,
Hypothesis 2f was accepted. Instruction increased the correla-
tion between interpersonal and verbal abilities from r = .17 t0 T =
.35; however, this change in extent of relationship was not statisti-
cally significant. While content-relevant instruction apparently
served to increase +the relationship between children'’s ability- to
seriate interpersonal and verbal materials, the éxtent of increase in
relationship was not sufficient t0 warrant rejection of the null hy-
pothesis. - ' - '

- = -

« -
Se

In summary, content-relevant instruction had virtually no effect

~ on the extent of relationship between children'’s abilities. for .seria-
ting (1) concrete and interpersonal content, (2) quantitative and

interpersonal content, and (3) quantitative and verbal content. In-
struction had a distinguishable but less than statistically signifi-
cant effect on the relationship between children's abilities for seria—
ting (1) concrete and guantitative content, (2) concrete and verbal
content, and (3) interpersonal and verbal content. The effect of in-
struction was consistently one of elevafing the extent of relation—
ships amorng children's .abilities. for seriating various types of content;
however, none of the increases in relationships were statistically sig-
nificant..

¥ » - ’ - : » - -
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--_ -% . MApalysis of Results’

.
-

Thé'Fi;st‘Quéstion_'
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~The high level of confidencé dssociated with the rejection of hy-
potheses la, 1b.and.1d suggests that seriation skills do generalize
across some content categories. The relatively high correlation coeffi-
cients observed between children’s abilities to seriate (1) concrete and
quantitative content (r = .42), {2) concrete and interpersonal content
. (r = ,34), and (3) quantitative and interpersonal content (r = .42) is
indicative of common variance between seriation abilities. Tt appeared
that skill in seriating concrete materials was associated with skill
- in seriating both quantitative and interpersonal materials. Similarly,
for the children in the present study, skill in seriating quantitative
materials tended to vary directly with skill in seriating interpersonal
materials. ' '
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Alternative explanations of the high correlation coefficients are
confronted when one considers psychological distinctions between con-
tent categories and the pessibility of correlated background exper—
iences. The present study's distinctions between content categories
may not be psychologically meaningful. The categories are not exactly
parallel to Guilford's factorialy distinet content categories. Also,
there may be a tendency for persons who accumulate large amounts of
experience with concrete content to accumulate similarly large amounts
of experience with quantitative and interpersonal content.

Although the decision rules of the present investigation indicated
that null hypotheses le and 1f should be rejected, it is apparent
that correlation coefficients less than .20 certainly don't indicate
a very high degree of association between abilities. The observed
correlation coefficient of .19 between children's abilities to seriate
quantitative and verbal materials indicates that, despite rejection
of the null hypothesis of no significant relationship, there is very
little tendency for children who score highly on quantitative content
1o score equally well on verbal content. Similarly, a correlation
coefficient of .17 between children's abilities to seriate intexpexr-—
sonal and verbal content reveals little dependency and leaves substan-—
tial room for independent variation. There is, however, a sufficiently
strong relationship among sample values to suggest a small but signi-
ficant relationship among population parameters. ‘

o "Thé éécébtanée of null hypothesis lc indicates that children's

abilities for seriating concrete and verbal content are initially in-

_ dependent. The data indicates that, there is no reason to believe that

children who score highly "in seriating concrete content will scos =

, '  highly on verbal content. Conversely, a highly verbal child may be
" " _much less proficient when dealing with concrete materials.

While the evidence of high correlations between abilities lends
Support to the notion that abilities generalize across content cate-
gories, the -evidenceé of low correlations among abilities is consistent

‘with Guilford's Structure of Intellect model. The Structure of Intel-

lect model predicts that there will be no association between similar
intellectual operations applied to different types of content. The
data of the present study revealing low correlations between children's
abilities for seriating (1) concrete and verbal content, (2) quantita-
tive and verbal content, and (3) interpersonal and verbal content lend
support to Guilford's theoretical model. In these instances, conver-
gent ‘production operations with one type of content demonstrated little
rélationship with convergent production operations applied to a differ-
ent type of c¢ontent. - B ' - -

" "The evidence of low intercorrelations among seriation abilities

.~ . ~ds also consistent with the theoretical formulations of Jean Piaget (in
' . Flavell 1963) -and Jerome Bruvner (1966). According to these theorists,

a person must have some experience with a given type of content before
develcping an ability for processing that type of content. Assuming
fhat’childrgn accumulate differing amounts of experience with the four ’
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types of content, one would expect to find abilities developed to i
different levels. The low pretest intercorrelation among abilities
indicated that the level of development of a given ability was not
necessarily associated with the level of development of ancther abi-

. 5 lity. In the present case, there was some evidence of uneven ability
: patterns. . '
A : In summary, the study yielded conflicting evidence .indicating
g +hat in.some instances seriation skills do generalize across content
§ categories, while in other cases there is very little generalization.
- The evidence of generalization observed as relatively high correlation

coefficients between children's abilities to seriate (1) concrete and
quantitative content (r = .42), (2) concrete and interpersonal content
(r =.-34) and (3) quantitative and interpersonal content (r = ..42) was ;
interpreted as supporting the notion of dependence among content orien—
ted’ abilities.  Although the decision rules of the present investiga-—
tion dictated that relationships among the othexr abilities should also
be considered statistically significant, the low degree of association
among children's abilities to seriate (1) concrete and verbal content
3 . (z.= .15), (2).quantitative and verbal.content (r = .19), and inter-
3 : personal and verbal content (r = .17) was certainly indicative of much
: less generalizatiorn. The independent nature of these latter abilities
_ was interpreted as consistent with the theoretical formulations of Jean
‘Piaget and. Guilford's Structure of Intellect model.

The Secqnd;Qﬁesfion L.- ; ‘ .-

The acceptance of hypotheses 2a — 2f indicated that a brief train-—
.ing perio2 with materials representative of the content categories did
not significantly alter the extent.to which seriation skills genera—
lize across content categories. Instruction had virtually no effect
on the relationship between children's ability to seriate (1) concrete
and interpersonal content (pretest r = .34; post test r = .35), (2)
- quantitative and interpersonal content (pretest r = .42; post test
: ) . r =..44), and (3) quentitative and verbal content (pretest r = .19;
¥ © post test r.= .22). Instruction has a much greater but still statis-
/ . tically insignificant effect on the relationship between_ children's
ability.to seriate. (1) concrete and quantitative content (pretest
A .. 't = .42; post test r = .56), (2) concréte.and verbal content (pretest
2 ... r.= ,i5; post test r = ..33), and (3) interpersonal and verbal. content
' .. (pretest r = .17; post test r = .35).. . '

.. These.results are ‘somewhat inconsistent with Piagetian theory
" and. the literature review which suggested that students initially i
demonistrating poorly developed seriation skills with one type of con- 5
" tent and relatively well developed seriation skills with other types
of content would respond to content relevant instruction by readily
, developing skills which were initially weak. In other words, students
E would profit more from instruction in areas of weakness than from in-—
' struction in areas of strength. While these theoretical notions would !
predict a closer association between abilities following content rele- ‘
vant instruction, the evidence of the present experiment indicates ' :
thit for seriation abilities there were no statistically significant 1

2l
-

b
v -

35




changes in relationships following instruction.

The observation that content-related instruction does not signi-
ficantly altexr the relatlonshlps among abilities for seriating vari-
ous types of content is consistent with Guilford's Structure of In-—

tellect model. The model is predicated on the notion that intellec-

h)

tual operations applied to different types of content are independent.
This rationale is supported by the observation that intercorrelations
among_abilities for seriating different types of content do not signi-
ficantly. change following instruction. This suggests that abilities
for ser1at1ng dlfferent types of content are independent.

Althougb the decision rules of plesent invastigation indicated

'that the change in relatlonshlp between children's ability to seriate

(1). concrete and quantitative content, (2) concrete and verbal content,
and (3) interpersonal and verbal content shoiild not be con31dered sig—
nificant, it was apparént that instruction was influencing the rela-

:Atlonshlp among abilities. The correlation between children's ability
~ to seriate concrete and quantltatlve content was raised from r = .42

to r 7_ .56, the correlation betwzen children's ability to seriate con-
crete and verbal content was raised from r = .15 to r = .33, and the

; correlation between children's ability to seriate 1nte:pelsonal and
" . verbal content was raised flom r = .17 to xr = .35.

The: flndlngs that content—relevant instruction can lead to an
incredse in the relationship between abilities for seriating different
types of content is consistent with the notion that abilities genera—
lize across content categories. An increase in -association: between
abilities for seriating two types of content can be taken as evidence

7that performance on: the task transferred or generalizeéd from one -con—

“tent ¢ategory to _another. ThlS sugdeets that the initially low degree

" are not actually 1ndependent

" of association was due to an experlentlal fact01 and that the abilities

‘ 2

g

The increase in association between seriation skills following
instruction is similarly consistent iith Piaget's (in Flavell 1963)
and Brunc. -¥§ (1966) structural theories. Their, models suggest that
an ability may davelop for seriating one type of content but fail to

'genelallze to other types of content due to lack of experience with

*° of abilities for seriating the new materials. In other words, an equal
amount of content-relevant instruction should have a disproportionately °

~ for seriating concrete and verbal content and quantitative and verbal
”conteut

,;;111tle effect on the “elatlonshlps among abilities. The obsen?ed (but

the new type of conterit. This implies. that.experience with unfamiliar

P

materials should enhance transfer and thereby accelerate the development

large effect on abilities for seriating the unfamiliar materials. Fol-
Towing 1nstruct10n; tiere would be an increased correlation between
abilities for serlatlng the two types of content. This inference is
supported by the obsérved incredse in correlation between abilities

re & R s~

’ In summary, the study again yielded conflicting evidence indica-
tlng that in some cases content relevant instruction led to an increase
in_associations among abilities while in other cases instruction had
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statistically insignificant) increase in relationship. between chil-
dren's ability for seriating concrete and quantitative content, con—
crete and verbal content and interpersonal and verbal content were
interpreted as consistent with Piaget’s theoretical formulations. The
instances in which instruction had virtually no effect on the relation—
ships between children's abilities to seriate concrete and intexrpex—
sonal content, quantitative and interpersonal content and quaniitative
and verbal content were interpreted as consistent with Guilford's

Structure of Intellect model.
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. SUMMARY, CONCLUSIONS, LIMITATIONS,
! - "IMPLlCATIONS,‘AND-RECOMMENDATIONS- se
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This chapter (1) summarizes the -experimental rationale, proce-
dures and results, (2) lists conclusions of the study, (3) identifies
some limitations, (4) offers some implicatioms, and (5) makes some
recommendations for further research action.

Summary

The study investigated the role of content experiences in the
development of children's abilities. A review of literature sug-
gested that children accumclate differing amounts of experience with
concrete, quantitative, interpersonal and verbal materials resulting
in differential skills for processing these types of content. It
seemed reasonable to attribute individual differences in ability for

‘ processing different types of content to differing amounts of exper-—
"iencé with the various types of content.

The study was designed to observe the nature of children's
ability pattexns and the role of content-relevant instruction in
modifying these ability patterns. Two gquesticns were raised: (1)

Do seriation skills generalize across content categories?, and (2)
Wiil a brief period of content-relevant instruction alter the extent
+6 which seriation skilis generalize across content categories? Tiiese
questions became two hypotheses: (1) There will be no significant
relationships among the abilities of children to seriate concrete,
quantitative, interpersonal and verbal content; and (2) Following con-
tent-relevant instruction with each type of content, there will be a

significant increase in the relationship among the abilities of chil-

dren to seriate concrete, quantitative, interpersonal and vexrbal <on-—-
tent.

_ Data were collected from 201 children enrolled in ten first grade
classrooms in three low SES level neighborhood elementary schools. .

Seriation abilities were measured with a specially constructed Seria-—

tion Skills Test. Imstruction was conducted outsiue the classroom in
small groups by experienced first grade teachers, using materials re-
presentative of the content categories. Lach child was exposed to one
and one-half hours of instruction with esach type of content.

The Seriation Skills Test proved reasonably reliable and a Solo-
mon Four Group experimental design indicated that the experiment had
good control of internal validity factors. The treatment (instruc-
tion) was the only factor significantly contributing to variance in
test scores.
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The data revealed high pretest intercorrelations among some
seriation abilities and low pretest intercorrelations among other
seriation abilities. There were relatively high correlatioms obsexrved
between children’s seriation abilities as measured by scores on (1)
concrete and quantitative subtests (r = .42), (2) concrete and inter—
personal subtests (r = .34), and (3) quantitative and intexpersonal
subtests (r = .42). There were relatively low correlations observed
betwéen children's scores on (1) concreie and verbal subtests (r = .15),
(2) quantitative and verbal subtests (r = .19), and (3) intexpersonal
and verbal subtests (r = .17). The "high" correlations among chil-
drens abilities were statistically significant at or beyond the .05
level of confidence, and the "low" correlations were significant at

" the .10 level of confidence.

The "high" correlation coefficients were interpreted as reflect-
ing either (1) a tendency for seriation skills to generalize across
content categories, or (2) corrslated background experiences, or (3)
psychologically indistinct content categories. The "low" correlations
were interpreted as supporting the notion of independent development
of abilities for processing various types of content. ,

* .-  The data further revealed that instruction did not significantly
alter the relationships among children’s abitities to seriate the
. various types of content. Although instruction did significantly
raise the level of student scores on the Seriation Skills Test, it
had virtually no effect on the correlation between children's scores
on (1) concrete and interpersonal subtests (pretest r = .34; post test
r'= .35), (2) quantitative and interpersonal subtests (pretest x = .42;
post test r = .44), and (3) quantitative and verbal subtests (pretest
r = .19); post test ¥ = .22). Instruction had a more pronounced effect
on the relationships among children's abilities to seriate (1) concrete
and quantitative content (pretest x = .42; post test r = .56), (2)
concrete and verbal content (pretest » = :15; post test r = .33),
and (3) interpersonal amd verbal content (pretest r = .17; post test
. r-= .,35). These changes were not, however, statistically signifi-
cant.; ‘ ; - .. .. ie e T ..
The failure of instruction to significantly alter relationships.
among abilitics to seriate various types ol content was interpreted
as consistent with Guilford's notion of independent abilities for
cach type of conient. Content relevant instruction apparently did
sot operate in a manmer to accelerate the development of pooxly de-—
veloped abilities. Rather, instruction had more ox less the same
effect on each ability, resulting in approximately egqual rates of
development - for-both the ralatively well and relatively pooxly de-—
veloped abilities.. - '

The instances in which instruction had a noticeable effect on
Yelationships ‘among abilities were interpreted as suggesting that
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content 1elevant e;perlences have the potential to influence abi-
1lity development, It may.be that the four and one-half hours of
content-relevant instruction differemrially affected ability develop-
ment but was >f 1nsuff1c;ent duration t» generate statistically sig-
,nlflcant changes in relation shlns among abilities.

’
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Conclusions

In view of the results of the investigation and within the limi-
tations of the study, the following conclusions appear to be justi-
fied: -

(1) There is some tendency for seriaticn skills to generalize
across content categories. There were relatively high correlations
observed between chlldren s abilities to seriate (1) concrete and
quantltatlve content (r = .42), (2) concrete and interpersonal con—
tent (r = .34), and (3) quantitative and intexpersonal content (r =
.42%. On the other hand, there were relatively low correlations
observed between cliildren's abilities to seriate concrete and ver-—
bal content (r = .15), (2) quantitative and verbal content (r = .19),
and (1nterp°rsonal and verbal content (r = .17). All of these co—
efficients were significant at or beyond the lb level of confi-
dence, . _

(2) Contert relevant 1nstruct10n is of limited value in modify-
ing relationships among children's abilities to seriate concrete,
quaptitative, interpersoral and verbal content. Instruction had es-
sentially no effect on the relationships between children's abilities
to seriate (l) concrete and interpersomal content (2) quantitative
and interpersonal content, and (3) quantitative and verbal content.
bonfllctlng results 1evealed that instruction did noticeably increase
the relatiopship between children’s abilities to seriate (1), concrete
and quantitative content, (2) concrete and verbal content, and (3)
interpersonal and verbal content. These changes in deglee of asso-

-ciation were not, however, statistically significant.

P L
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Implications

it #

The study offers some evidence inconsistent with Piaget's con-
cept of accomodation. Assuming children accumulate differing amounts
of experience with concrete, quantitative, interpersonal and vexbal
materials, the theory implies that accomodwtion should have occurred
for those materials in which children had experience, while accommo-—
dation should not have occurred to the same extent for unfamiliar
materials. Iintervention in the form of content-relevant instruction
should accelerate accommudation to unfamiliar materials and result in
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more’ evenly ‘devéloped abilities. Tke 1nvest1gation revealed some

low intercorrelations’ among abilities which may have reflected dif-
ferential degrees of actéomodation or refinement of intellectual stiuc-
tuzre; however, contént-relevant instruction did not significantly
alter the relationships among seriation abilities. Ability patterns
remained the same following instruction. The 1mplication is that

a brief content+relevant instructional period may not be sufficient
for prompting accomodation to new materials and fostering the trans-—
fer of 1ntellectaal processes across content categories.,

'The study offers only limited support for the assumption, imbedded
in process—oriented curriculum, that intellectual processes transfer
from one content category to another. The findings of the present
study reveal some tendency for the intellectual process of seriation
to generalize across content categories; however, there were also some
low iptercorrelations among seriation abilities sudgesting lact of
generalization. Further, there is only limited evidence that expo-—
‘sure to unfamiliar materials fosters transfer of abilities to the new
type of meterial.. The implication is that people designing process—
oriented curriculum should use psychologically meaningful. content
categories ‘ds a framework for selecting materials to use in instruc-—
tional units. Intellectual processes systematically developed with
materials chosen from each content category would be applicable to
the categories of content which factor analysis has suggested are
psychologically meaningful within Western cultuxre.

The results are pertinent to the reliability of infant and pre-
school intelligence scales. Stott and Ball (1945) have collected
evidence indicating that the low reiiability of infant and preschool
mental tests can be traced to changing factor composition 6f various
age'levels. They identified the Structure of Intellect factors which
describe test items at each age level of the Stantord-Binet Cali-
fornia Infant Scaie, the Cattell Infant Intelligence Scale, the Gesell
Dévelopmerital Schedules and the Merrill-Palmer Scale. They concluded
that ore reason for change in a child's mental ‘age scores at different
age levels ‘is-‘that, due to the changing content, +he child is being
tested for different abilities at the different‘dge levels. The find-
ings of the sresent study, demonstrating low intercorrelations among
seriation abilitiés as applied to different types of content, .confirm
Stott and Ball's conclusion that, as one changes test content one
should expect little correlation among abilities. The implication
is that persons interested in constructing reliable infant and pre-
school intelligence tests should use materials representative of each
content category at each age level.

Pe .ons interested in selecting materials for home intervention
programe and Head Start programs would similarly be well advised to
use Structure of Intellect content categories as a framework for
guiding their choices. 1In the past, decisions regarding curriculum
materials have been guided by efforts to luplicate circumstances
found to be associated with early intellectual development, such as
trips to museums, mealtime .onversations, and stable adult male figures.
A more sophisticated approach would include factor analytic studies of
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the process and content facteors underlying impoverished and enrlched
backgrounds. If process and content factors could be isolated, cur—
riculum decisions could be based on the essential ingredients of ex—
perience rather than. a haphazard duplication of, circumstances. .The
findings of. the present study indicated that .considerations -of content
lfactors is essential in the design of programs intended. to develop
1ntellectua1 processes useful in a wide variety .of situations.
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To the extent that the content of test or curriculum materials
does represent an important dimension of individual differences, it
may be of value to .group children.on the basis of their proficienty
in, dealing with various types of content. For example, children might
bé grouped on the basis of their skill in dealing with interpersonal
situations or their skill in handling. quantitative oxr symbolic con— j
cepts, ‘Pests,similar to the Seriation Skills Test.could be developed
to measure level of proficiency in.applying a.glven intellectual pro—
cess to various types of content. Information from these measures
could be used to group children and. individualize instruction in a

' manner to enhance the development of relatively weak abilities. This
sort of grouping would be useful in providing the specific content-

relevant remedlatlon, which findings of the present study suggest may !
be necessary to compensate for uneven ab111ty patterns. o
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The analy31s‘3t data from the present stuay has identified some
desirable refinements Qf measuring instruments and.some areas for
further 1nvest1gat10n. R L e _”,;,1 . ,
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1. It rs recommended that the Serlatlon SklllS Test be 1e—-.
fined by making the content categorles moxe similar -to Gullfordr
Structure of, Intellect .categories. . . ... .. . .-

P ‘Addltlonal stud1es mlght deal w1th tne 1ollow1ng 1ssues-

(a) Do 1ntellectual processes—such as inference, hypotheses formula-
tlon and data interpretation—-generalize across Structure of Intellect
content categories? _(b) What sort of instruction is useful .in prompt—
ing transfey from one.content categpry to another? (c) What is .the
factor content of those experiences and c1rcumstances asscciated. with
early 1nte]lectual development? . ce - T




APPENDIX A

SERTATION SKILLS TEST

This test is designed to measure children's ability to seriate
materials drawn from concrete, quantitative, verbal and interperson-
al content categories. Seriation is defined us the ability to impose
hierarchial order on the environment. It involves sequencing or
ordering objects and events in place or time. The test provides
a standardized obsexvation of a-child's ability to seriate materials
representative of the four content categories.

The test is suitable for use with four to seven year cld children.
Testing time varies from ten to fifteen menutes with four and five
year olds, to as much as forty minutes with seven year olds.

This manual describes test materials and prescribes administra-—
tive techniques. A separate scoring sheet is provided for recording
answers. Reliability depends in large measure on the examiner's
skill in establishing rapport and adhering to prescribed testing
methods.

The test yields a score for each type of content and a total
score. The maximum score on each content subtest is 8 and the maxi-—
mum- total score is 32. The subtest scores provide an index for com-
paring a child's skill in seriating concrete, quantitative, verbal and
interpersonal content.

In administering the test, the examiner should provide a pri-
mary size table and chair and sit opposite the child. The test ma-—
terials are presented to the child accoxrding to the directions given
in the following pages.
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CONCRETE CONTENT

- Materials: Six sets of balsa wood sticks iettered A - G.

Discontinue: Following a score of 1 or less on two consecutive
items.

i ot
2 Wl B AT baw el wtd 67 Aatad At LEE

Direction5°

Demonstratlon Presents. set A for. the S‘s casual exaination.
Say, "LOOKX AT ALL THESE STICKS. YOU CAIPICK
SO&B UP IF YOU WANT TO.™

Fheomud f1m stwaiar

Build a staircase with the sticks saying,
WWATCH ME. I'M GOING TO PUT THE STICKS IN
ORDER. FROM THE SHORTEST 710 ThE LONGEST. "
(See Fig. C 1)

2ot O BAT Lt e

Ladavi it

COMASTELL

E '
FIG c1

Allow the S to éxamine the finished demostration.

-

~ Item 1. - Pick up all the sticks used in the demonstration
‘ ' and begin.: a new series with the two shortest
sticks. Begin the series at the S's left. (Fig. C 2)

S

(RN R S SRTO RN o8 B 081 09 0 LT A

\ ool
ey

E
‘ Fig. C&
Say, “NOW I'VE STARTED PUTTING [HE STICKS IN
ORDER AGAIN. YOU FINISH PUTTING THE STICKS ~
IN ORDER FROM THE SHORTEST TO THE LONGEST."

if nccessary, coach the child by saying,
"WHICH STICK SHOULD COME NEXT?!

Do not offer other cues regarding solution
of the probiem.

' —_— - — 45 —
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; Item 2. Pick up all the sticks and begine a new -series ‘
4 with the two longest sticks. The series :
' should begin to the S's left. (Fig. C 3) - %

E
F1&.CS
Say "NOW I'VE STARTED PUTTING THE STICKS 1IN
. ORDER FROM LONGhST TO SHORTEST. YOU EINISH
" S THE JOB." ’

3 Item 3. Pick up all the sticks and hand them to the.S[
;- o ] ' Say "NOW YOU. CAN PUT ALL THE STICKS IN ORDER
5 B FROM THE SHORTEST TO THE LONGEST ALL BY YOURSELF."

1

} — Jtem 4. Select(set BJ/zUse the subset” with the shortest
-4 - stick to build a staircase with -intervals

of approximately one.inch between sticks. (Fig. C 4)

E : )
. Fig.C4 .

Say, "LOOK, I'VE PUT THESE STICKS IN ORDER FROM

SHORTEST TO THE LO\‘GEST L

_ - Present the remaining subsct of flve sticks
2 to the S.

Say, NOW YOU FIT THESE STICKS IN BETWEEN MY
STICKS. MAKE SURE YOU PUT THEM IN THE RIGHT
PLACE SO ALL THE STICKXS WITIL STILL GO

. FROM THE SHORTEST TO THE LONGEST.

: If necessary, coach the S by taking the shortest
A of the S's sticks and saying “WHERE WOULD THIS
STICK GO?"

If the S doesn*t know, place the stick in the
proper place and say "THIS STICK GOES HERE. NOW

é YOU PUT THE RpEST OF YOUR STICKS IN THE RIGHT PLACE.™

46
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Item 5. —-Select<_ S;_D

Present the shorter subset. to the S accordmg
to the pattern in Fig, C 5.

Y
- - - - -
_ » .
LN - -
- - - - -
- -
- -
a - - - - A
- -
14

E
F16.C5

Say,"LOOI\ AT THIS SERIES ‘OF STICKS. IN A
~ MINUTE I'M GOING TO BUILD A SERIES LIKE
THIS ONE WITH SOME LONGER :STICKS.'

-t V VArranae the longer subset of D- beneath the

»»»»»

:.1' 7 . ‘ - - i ) o ) K ‘ . E

. : _ F‘G C6 _

E Say'SEE THE BOTTOM RG. OF STICKS ART IN A'
SF RIES LIKE THE 'TOP RO¥."

" Say, "NOW T'M GOING TO TAKE THE BOTTOM ROW
AWAY AND ASK YOU TO PUT THE STICKS BACK IN A
SERIES LIKE THE TOP.ROW."

-

’Mll up the bo’ctom TOW and say, "NOW YOU PUT
‘THESE STICK IN A SERIES LIKE THE TOP ROW."

~oT,

E Item 6. Sél'ctlgettg//;>
3 R : o Present the shoiter subset to the S accomng 5
2 to the pattern in Flg c 7. : -
ERIC E

A oy e N SN = VR AL A _ - - S
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Say, "LOOX AT THIS SERIES OF STICKS. NOTICE
THE LENGTH OF THE STICKS. 1IN A MINUTE I'LL
GIVE YOU FOUR MORE STICKS AND ASK YOU TO PUT
THEM IN A SIMILAR SERIES." .

- Give the S the remaining subset and say,
' "NOW YOU PUT -THESE STICKS IN A SERIES LIKE
THESE.. (pointing). START YOUR ROW RIGHT
HERE (pointing. to the space beneath the top
1‘0'1) -

If necessary coach the S by taking the shortest
stick of the second subset and saying, "WHERE
WOULD THIS STICK GO?"

. If the S doésn’t know, place the shortest stick
-of subset 2 beneath the shortest stick of
subset 1 and say, "THIS STICK-GOES HERE. NOW

. YOU FINISH THE SERIES.™

7 Selcct set F. ) e -

Item 7.
"Present the shorter subset to the S according
to the pattern in Flg C 8.
. E
» 3 | . FiG. C3
, Say, "LOOK AT THIS SERIES OF STICKS. NOTICE

THE LENGTH OF THE STICKS. 1IN A MINUTE I'LL .
GIVE YOU FIVE MORE STICKS AND ASK YOU TO PUT
JTHEM IN A SIMILAR SERIES.™ :

Give the S the remaining subset and say,

"NOW YOU PUT THESE STICKS IN A SERIES LIKE
THESE (pointing). START YOUR ROW RIGHT HERE
(pointing to the spacc beneath the top row)."

1
4
7
2
5

48
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Item 8. Select set G.

Present the shorter subset to the S according
~ to the pattern in Fig, C 9. ’

\ o 11 |

E

FlG. C4
Say, “LOOX AT THIS SERIES OF STICKS. NOTICE
THE LENGTH OF THE STICKS. IN A MINUTE I'LL

GIVE YOU SIX MORE STICKS AND ASK YOU TO PUT
THEM IN A SIMILAR SERIES."

Give the S the remaining subset and say,

®NOW YOU PUT THESE STICKS IN A SERIES LIKE
THESE (pointing). START YOUR ROil RIGHT HERE
(pointing to -the space beneath the top row.)"




QUANTITATIVE CONTENT -

Materials: Aluminum cups and marbles.
Discontinue: FolloW1ng a scoxe- of 1 or less on two consecutive
1tems
- Directions:

Demonstration: Present seven cups for S's casual examination.
Say, "LOOK AT ALL THESE MARBLES AND CUPS. YOU.
CAN PICK THEM UP IF YOU WAHT TO." '

Put cne marble in a cup, two marbles in another
- cup (etc.) until seven marbles are placed in the
seventh cup. :

Arrange the cups in order from the cup with
the smallest number to the cup with the largest
nunber. The series should begin at the S's left.

(Fig. Ql)/*\
olojololelo

F!G% ey
Say, 'hﬂlCh ME, I1'M PUTTING THE CUPS IN ORDER
FROM THE ONE WITH THE SMALLEST NUMBER TO THE
ORE WITH THE LARGEST NUMBER.*®

Allow the S to examine the finished demonstration.
Item 1. Mix the cups up into a cluster and begin a new
) series with the cup containing one marble and -

the cup containing two marbles, The series be-
gins at the S's left (Fig. Q 2)

50
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Say,"NOiW I'VE STARTED PYTTING THE CUPS OF. MARBLES
"IN ORDER AGAIN. YOU FINISH PUTTING THE CUPS
IN 'ORDER FROM THE ONE WITH ‘IIE SMALLEST NUMBER
OF MARBLES TC THE ONE WWITH THE LARGEST NUMBER
- OF MARBLES."

I1f necessary, coach the child by saying,

1 P X 211
"WHICH CUP WOULD COME NEXT?" {0, chidd | vy Te- dermon g;’» mq
\

Do not offer any other cues regarding solutlon
of the problem.

Item 2. Mix up the cups and begin a new series beginning
with the cup containing seven marbles and the
cup- containing six marbles. The series begins

at the S's left. (Fig. Q 3) - o :

O

O

-

\,/”'\

( D

| \) E
Fla Q3

Say, "NOW I'VE STARTED PUTTING THE CUPS IN
ORDER FROM ONE WITH THE LARGEST NUMBER OF
MARBLES TO THE ONE WITH THE SMALLEST NUMBER
OF’ MARBLES. YOU FINISH THE JOB."

IF NECESSARY THE CHILD MAY BE CU AS ABOVE.

Iten 3. Mix up all the cups. Say, "NOW YOU PUT TilE
CUPS IN ORDER FROM THE CUP WITH THE SMALLEST
NUMBER OF MARBLES TO THE CUF WITH THE LARGEST
NUMBER OF MARBLES.

Item 4. Select ten cups Fill a cup ulth each of the
’ follow:nv nunber of marbles: 1,2,3,4.5,6,7,8,9,10.

Arrange the cups with the odd numbers of marbles

in order from the cup with-the smallest nuzber
" of marbles to the cup with the largest nuibex

of marbles. Leave a space between the cups so that

cups with even numbers of marbles can be inserted.(Fig. Q 4)

51
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Say, “LOOK, I'VE PUT THESE CUPS IN ORDER FROM
THE ONE WITH THE SMALLEST NUMBER OF MARBLES
- TO' THE ONE WITH THE LARGEST NUMBER OF MARBLES.

- I WANT YOU TO FIT THESE OTHER CUPS IN BETWEEN
MY CUPS SO THAT ALL THE CUPS WILL BE IN ORDER
FROM THE CUP WITH THE SMALLESTNUMBER OF MARBLES.
TO THE CUP WITH THE LARGEST NUMBER OF MARBLES."

If necessary, coach the § saying, "WHERE WOULD
" THIS CUP (two marbles) GO?"

If the S doesn't know, place the cup in the
proper place and say, "IT GOES HERE, NOW,YOU
APUT THE REST OF THE CUPS IN THE RIGHT PLACE "

H

Item 5. - Fill a cup with each of the follow;ng numbers
_ - of marbles: 1 2,2,3 4,6. .

Present three cups to the S according to the
pattern in Fig. Q 5.

- QOO

. E
- F&. Q5
- - Say, "LOOK AT THE NUMBER OF MARBLES IN THE CUPS
NOW. - IN A MINUTE WE'LL GET THREE MORE CUPS AND
PUT THEM IN A SIMILAR SERIES. WE'LL MAKE A
- WHOLE NEW ROW BENEATH THE ROW I JUST MADE.
IT WILL BE THE SAME SORT OF SERIES AS THE TOP ROW."

|
]
z
4




Arrange the other three cups beneath the
flrst tvo in a pattern of 2, 4, 6.

f\zf\‘f'i\‘,
{*h o/
O &

Say, "NOW I'M GOING TO TAKE THE BGTTOM ROW

AWAY AND ASK YOU TG PUT THEM BACK IN A SERIES
JUST LIhE THE TOP- CUPS.

Mix up the bottom Tow and say, "NOW¥ YOU PUT
THESE CUPS IN A SERIES LIKE THE TOP ROW."

Item 6. Fill cups with each of the following numbers of
marbles: 1, 2,2, 2, # 3744, 6.

Present four cups to the S according to the

J,i <:E§%%§§Z) pattern in Fig. Q 6.

4 ’ N N i h:/ ‘\ ”/
’ Fft}‘ Q\, .
Say, "LOOK AT THIS SERIES OF CUPS. NOTICE THE

* NUMBER ‘OF MARBLES IN EACH CUP. 1IN A MINUTE I'LL
GIVE YOU FOUR MORE CUPS AND ASK YGU TO PUT THEM
IN A SIMILAR SERIES. READY?"

Give the S the remaining cups and say, "NOW

YOU PUT THESE CUPS IN A SERIES LIKE THESE (point-
ing). START YOUR Ti¥O RIGHT HERE." (pointing to ~
a space just beneath the top row).’

If necessary, coach the S saylng, “WHERE WOULD
THIS CUP (two marbles) GO?"

If the S doens't krow, place the cup (two marbles)

beneath the cup with two marbles saying, "THIS
CUP GOES HERE. NOY YOU FINISH TilE SERIES."

Item 7 Fill cups with each of the following numbers of
: marbles: 1, 1, 2, 2, 2, 2, 3, 4, 4, 6.

Present four cups to the S according to the pattern
in Fig. Q 7.

@@ T OEG®EO
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Say, "LOOK AT THIS.SERIES OF CUPS NOTICE

THE NUMBER OF MARBLES IN EACH CUP. IN A MINUTE

I'LL GIVE YOU FIVE MORE CUPS AND ASK YOU TO )

~ PUT THEM IV A SIMILAR SERIES." - - ) ) -

‘ lee the S the remaining cups "and say,"NOW 1
YOU PUT THESE CUPS IN A SERIES JUST LIKE THESE - T
(pointing). Start your Tow right here (pointing)." :

Fill cups with eaCh of the fbllOWIDg numbers 4 ) ]
of marbles: 1 1,2,2,2,2 o,3 4;4,6,6, _ R ‘ .

' PreSeﬁt five cups to the S according to the
pattern in Flg Q 8 '

O”“OO lo)

CE
] Fiég % _
'Say, HLOOK AT THIS SERIES OF CUPS. NOTICE ) )
THE NUMBER OF MARBLES IN EACH CUP. 1IN A ' T

MINUTE I'LL- GIVE. YOU SIX MORE CUPS AND ASK
YOU TO PUT THEM IN A SIMILAR SERIES." '

Give the S the remaining cups and say,"NOI.
YOU PUT THESE CUPS IN A SERIES JUST LIKE )
THESE - (pointing). Start your TOW rlght here
(paintjpg?.“ v .




Materials:

Discontinue:

Directions:

Demonstration:

INTERPERSONAL CONTENT

-

Eight set$s of 3 x 5 cafds.

Following 2 score of one or less on two
consecutive items. )

Select Set 1, "Boy in the Rain"

Place the cards Before S in accordance with Fig.

S
oV g

E
Fig 1.1

Say, "LOOK AT THESE PICTURES. THEY TELL A STORY

. ABOUT SOMETHING THAT HAPPENED TO A BOY BUT

THEY'RE IN THE WRONG ORDER. WATCH ME WHILE I
PUT THE CARDS IN ORDER TO TELL A STORY."

Choose card A and say, "THIS.CARD KOULD COME
FIRST BECAUSE IT SHOWS THE FIRST THING THAT
HAPPENED IN THE STORY. THE BOY IWAS ABOUT

TO GO OUT IN THE RAIN WITHOUT A COAT. I'LL PUT

" THE CARD IIERE (to the S's left beneath the

initial demonstration) TO SHOW IT*S FIRST IN
THE STORY."

Choose card B and say, "THIS CARD WOULD COME
NEXT BECAUSE IT SHOWS WHAT HAPPENED NEXT IN
THE STORY. THE BOY'S MOTHER HELPED HIM PUT
HIS COAT Ox. I'LL PUT THIS CARD HERE (uext

to card A) 'TO SHOW IT COMES NEXT IN THE STORY."

Choose card C and say, "THIS CARD WOULD COHE
NEXT BECAUSE IT SHOWS WHAT HAPPENED LAST

IN THE STORY. THE% BOY HAS HIS COAT ON AND IS
GOING OUT IN THE RAIN. I'LL PUT THIS CARD-
HERE (next to card B) TO SHOW IT COMES LAST

IN THE STORY.' (Fig. I 2 illustrates the propexr
order at the end of the demonstration).

S
gl o-

I 1.




E
;
]
|

AT 2 AR IR Wt A AR T Dy TR L3 0w
L »

Item 1:

Item 2:

- Jtem 3:-

Say, "NOW I'M GOING TO MIX UP THE CARDS AND ASK
YOU TO PUT THEM IN ORDER TO TELL THE STORY."

Place caré A to the S's left and the other
two cards to the S's extreme right.

Say, "THIS CARD.(pointing to A) BEGINS THE STORY.
NOW YOU PUT THESE CARDS (pointing to B and C)
IN ORDER TO FINISH TELLING THE STORY.' -

If necessary, say, "WHERE WOULD THIS CARD
(B) Go?" .

If the S doesn“t_know, place card B next to card

A and say, “IT GOES HERE. NOW YOU PUT THIS CARD
(C) WHERE IT GOES TO FINISH THE STORY."

Select Set 2, "Basg§511;n
Place the cards before the S in accordance
with Fig. I 3. 55' :
E
FIg I3,

Say, “MLOOK AT THESE PICTURES. ‘THEY TELL A
STORY BUT ‘THEY'RE IN THE WRONG ORDER, YOU

"PUT THEM IN ORDER SO THEY'LL TELE A STORY."

1f neééﬁsary, coath the S, saying, "WHICH
CARD WOULD COME FIRST IN THE STORY?"

IF the S doesn't know, pick up card A, place it-
to the S's left and say, "THIS CARD COMES

FIRST IN THE STORY. NOW YOU PUT THESE TWO CARDS
IN' ORDER TO FINISH THE STORY."

- Select Set 3, “Falling"

Place the cards before the S in accordance
with Fig. I5. 6

DO Y 9




Say, "LOOK AT THESE PICTURES. THEY TELL A
STORY BUT THEY'RE IN THE WRONG ORDER. YOU
PUT THEHM IN CRDER SO THEY'LL TELL A STORY."

Item 4

-AF - p-4

Seiect Set 4, "Shaxing.

Place the cards before the S in accordance with
Fig. I 5.

Repeat the directions for Item 3.
Item 5: " Select Set 5, "the Sore Tooth."

Place cards A and F before the subject in
accordance with Fig. I 6.

o
4T T
E
Fig. T 6

Say, "THESE CARLS MARK THE BEGINNING AND END
-OF A STORY."

Hand the S caxrds B - E in a stack.

Say, "THESE CARDS TELL THE MIDDLE OF THE STORY.
YOU PUT THEM IN BETWEEN THE FIRST CARD (pointing)
AND THE LAST CARD (pointing) TO COMPLETE

THE MIDDLE OF THE STORY. PUT YOUR CARDS IN
ORDER BETWEEN HERE (pointing) AND HERE (pointing)
TO TELL THE STORY." o

Ifem 6: - Select Set 6, "Shaping."

Ve

Place the cards before the S in accordance
with Fig. I 7. o
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Say, "LOOK AT THESE PICTURES. - THEY TELL A
STORY, BUT THEY'*RE IN THE WRONG ORDER. YOU -
PUT THEM IN ORDER SO THEY'LL TELL A STORY.™"

Item 7. Select Set 7, "Sleepy".

Place the cards beforé the S in décordance
with Fig. I 7.

Repeat the directions for Item 6.

item 8. Select Set 8, "Jealousy".

Place the cards before the S in accordance
with Fig. I 8.

”

D -
Sa9YDdq

E

CFIG T8

Repeat the directions for Item 6. -
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Vexrbal Cortent

Materials: Four 8% x 11" line drawings

Discontinue: Following a score of 1 or less on two
consecutive items.

Directions:

Demonstration: Present picture A, "Scolding" to the S. Say
WLOOK AT THIS PICTURE. I'M GOING TO TELL YOU
A STORY ABOUT THE CHILDREN IN THE PICTURE.
NOTICE THAT Y STORY WILL HAVE A BEGINNING,
A MIDDLE AND AN END. IT WiLL TELL WHAT
HAPPENS FIRST, WHAT HAPPENS SECOND, AND WHAT
HAPPENS THIRD.™ '

Say, "THE GIRL AND BOY WERE WALKING ALONG
THE STREET AND THEY MET A DOG. THE DOG
SNIFFED AT THEiIR FEET. THEY TOOX HIM HOME
TO THEIR MOTIIER." ‘

Say, "IN THE BEGINNING OF THE STORY, THE

- - GIRL 'AND BOY WERE WALKING DOWN THE STREET
AND MET A DOG. 1IN THE MIDDLE OF THE STORY,
THE DOG SNIFFED AT THEIR FEET. IN THE END
OF THE STORY, THEY TOOK HIM HOME TO THEIR
MOTHER."

Say, ™THE TIRST THING THAT HAPPENED WAS THE
GIRL AND BOY WERE WALKING AND MET A DOG.
THE SECOND TilING THAT HAPPENED WAS THE DOG
SNIFFED AT THEIR FEET. THE THIRD THING
THAT HAPPENED WAS THEY TOOK HIM HOME TO
THEIR .MOTHER."

Item 1: Continue to use Picture A,"Scdlding."
i Say, '"NOW I WANT YOU TO TELL ME A STORY s
ABOUT THE PICTURE. YOU CAM USE MY STORY

_ . OR MAKE UP A STORY ALL YOUR OWN. REMEMBER
) ' ' THAT A STORY HAS A BEGINNING, A MIDDLE AND
AN END." .
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E If necessary, the examiner may prompt the

) child saying, "WHAT IS THE FIRST THING

THAT HAPPENED IN YOUR STORY?" E may continue
to prompt the S to generate additicnal

scores to a total of three.

.
ey R G s e b b 32 Aty d AR S

Item 2: "Present card B, "Kicking the Can," to the S.
Say, "HERE IS ANOTHER PICTURE. LET'S

PLAY LIKE THIS IS THE BEGINNING OF A STORY.
YOU TELL ME WHAT_MIGHT HAPPEN RIGHT-AFTER
THE SCENE IN THE PICTURE m

I£ S responds approprlate » say '"GOOD. NOW
TELL ME WHAT MIGHT HAPPEN NEXT IN THE STORY."

Item 3: Present Plcture C, "The Fallen Doll," to the
’ S. Say, YHERE IS ANOTHER PICTURE. LET'S
PLAY LIKE THIS IS THE MIDDLE OF A STORY.
TELL ME WHAT MIGHT HAVE HAPPEWED BEFORE THE
SCENE IN THE PICTUGRE AND WHAT MIGHT HAPPEN
JUST AFTER THE SCENE IN THE PICTURE.™

E may prompt the S saying; "TELL ME WHAT
- HAPPENED JUST BEEORE THEY PICTURE" and
WTELL ME WHAT HAPPENED JUST AFTER THE PCITURE."

I Item 4: . Present Picture D, "The Parade," to the S.
* Say, "HERE IS STILL ANOTHER PICTURE. LET'S
' - ) PLAY LIKE THIS PICTURE SHOWS THE END OFA
STORY. I WANT YOU TO TELL ME TIO THINGS
THAT MIGHT HAVE HAPPENED BEFORE. THE SCENE
IN THE PICTURE."

E may prompt the S saying, "TELL ME WHAT
HAPPENED JUST BEFORE THE PICTURE! and
"WHAT HAPPENED JUST BEFORE THAT."

Item S: Say, "NOW I WANT YOU TO TELL ME A STORY

: - - ALL BY YOURSELF.  YOU CAN MAKE UP ANY STORY
YOU LIKE. REMEMBER THOUGH THAT THE STORY
MUST HAVE: A BEGINNING, A MIDDLE, AND AND END.
IT SHOULD TELL WHAT HAPPENDS FIRST, SECOND,
/AAND THIRD."

The S must introduce the idea of the story;
however, after the initial idea is presented
by S, the E may pronpt the S to elicit
three scenes.




Item 6:

Item 7:

Item 8:

Say, "KOW I WAXT YOU TO TELL ME A STQY

ABOUT SOMETHING YCU LIKE TC DO. WWHAT DO YOU
LIKE TO DO BETTER TIIAN ANYTHING ELSE?®
Encourage a response from S. “NOW TELL ME

A STORY ABCUT HOW YOU M

E may prompt the S to generate threc scenes.

Say, "NOW I WANT YOU TO TELL ME A STORY
ABOUT SOMETHING YOUR MOTHER WOULD LIKE FOR
YOU TO DO. WHAT IS SOMETHING YDUR MOTHER
KANTS YOU TO DO?" Encourage a response
from S. "NOW TELL ME A STORY ABOUT HOW
YOU WOULD 21

E may prompt the S to generate three scenes.

Say, "NOW I WANT YOU 70 TELL ME A STORY
ABOUT WHAT WILL HAPPEN WHEN YOU LEAVE THIS
ROOM. WHAT WILL YOU DO?'' Encourage a
response from S. YNOW TELL ME A STORY
ABOUT M

E may prompt the S to generate three scenes.
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Scoring Criterion

Concrete Subtest

Subject's responses to each item are scored 1 or 0. A 1 indicates
that the subject produced the designated pattern of sticks. A 0 indi-
cated that the subject had one cr more sticks out of sequence.

Quantitative Subtest

Subject's responses are scored 1 or 0. A 1. indicated that the
subject arranged the cups in the proper order. A 0 i -dicates that
at least one cup was out of sequence.

Interpersonal Subtest

Subject's responses arc scored 1 ox 0. Al indicated that the
subject arranged the caris in correct alphabetical seguence (see
jetters on back of cards on each set). A 0 indicates that at least

one card was out of sequence.
[ 4

Verbal Subtest

Subject's responses to each item are scored 1 or 0. A 1 indi-
cated that 3 scenes can be idemtified in the subject’s stoxy. AO
indicates less than 3 scenes coild be identified. A scene is defined
as a situation in which there is no change of place or activity. If
persons change place or activity, a new scene is generated. A list
of objects or people in a picture or situation is not considered a

story. .
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APPENDIX B

Means and standard deviations of post test scores of each treatment
group in the Seriation Skills Project.

Test N Group ”
I - T ¥ . III Y
| X sd. }. X sd.§ X sd. X sd.
3
Concrete t 5.7 1.9 5.3 1.7 % 4.5 2.3 5.1 1.7
Quaxntitative § 5.0 1.5 4.9 1.6 3 4.8 Z.3 4,7 1.6
i . ]
Interpersonalf 3.7 1.3 3.5 1.5 { 8.4 1.3 § 3.5 1.6
Verbal 4.9 2.4 4.4 2.3 ? 4.5 1.1 i 3.7 2.5 i
3 K
Total 19.3 5.2 f 14,5 5.1 31i7.4 5.8 1 15.9 5.8
3

APPENDIX C

The distribution of subjects from each classroom to treatment groups.

Experimental | - : School Classroom
Condition I1 111

I :
a b c a b c a b c d :

0 X O 5 10 10 {10 ' 10 10 (10 15 15 10 n = 105
X 0 S S S S S S 5 n= 35

0 0 2 4 3 4 S 4 S S S S n = 42
0 2 3 S S S 4 é S S S S n = 44
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