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ABSTRACT

The purpose of this study was to investigate the comparative
differences on a battery of verbal comprehension indices between third
graders enrolled since first grade in Follow Through classrooms imple
menting the Tucson Early Education Model (TEEM) and third graders en
rolled in Comparison classrooms implementing a traditional curriculum
in the Wichita, Kansas school system.

A linear discriminant function

was formed from these indices, then the scores of the TEEM and Compari
son children were resubstituted into this discriminant function to
determine if the function could predict a significant number of chil
dren's correct educational placements.
Data were collected on three overlapping samples of children
during the same period of time in the spring of 1976.

Situational

language tasks to collect oral and written language samples were admin
istered to 174 children.

Children's Language Assessment-Situational

Tasks (CLA-ST) and the Productive Language Art Test (PLAT) were the two
instruments used to collect the oral and written language, respectively.
Reading Miscue Inventory (RMI) was used for miscue analysis of the read
ing of 73 children.

Subtests of the Wechsler Intelligence Scale for

Children-Revised (WISC-R) were administered to 52 children for whom sub
test scores on the Iowa Test of Basic Skills were available, as well as
scores from the CLA-ST, PLAT, and RMI, so each of the children had a
complete set of scores.
ix

X

Verbal comprehension was defined as the meaningful language a
child constructed in response to the stimuli presented to him by each
of the above instruments.

From these responses eight verbal comprehen

sion indices were derived by data reduction procedures.

Factor analysis

was separately applied to the WISC-R subtest scores and to the complete
set of language variables as one unit; this resulted in two WISC-R fac
tor scores and two language factor scores.

Two summary scores from the

miscue analysis of children's oral reading provided a retelling score
and a residual miscue score.

The ITBS vocabulary and reading subtest

scores were taken verbatim from the Wichita school records.

Each index

was classified as representing one of two measurement frames of refer
ence; psychometrics, in which the observation was referenced to a norm
group, or ecometrics, in which the observation was referenced to a
situational task set in an environment.
cross-partitioned into two categories.

Then the measurement class was
"Reactive" behaviors are con

sidered to be more impressed by formal education and "active" behaviors
are representative of information processing skills by which a child
actively constructs knowledge.
The discriminant function was able to correctly classify 36
2
children out of the sample of 52 (X = 7.69 p

.006).

From this re

sult, it was concluded that differences existed between TEEM and Com
parison children on verbal comprehension skills.
differences was ascertained as follows:

The nature of these

the high TEEM child was able

to express experiences and ideas in written language and achieved a
better score on the WISC-R factor score that loaded on Information,

xi
Vocabulary, Comprehension, and Similarities.

The high Comparison child

achieved a better score on the ITBS vocabulary subtest but made more
miscues that were disruptive of meaning.

These four indices from the

reactive row of the Model Countermodel Matrix, when combined, best dif
ferentiated between the two groups.

From this it was concluded that

the heuristic classification system provided an intuitive prediction of
relationships that existed among the verbal comprehension indices.

CHAPTER 1

INTRODUCTION, RATIONALE, AND PURPOSE

The scientific base of educational research is composed of
three intertwined components:

(1) the historical context (Levine 1976,

Cronbach 1975), (2) theoretical constructs of theories derived from
pretheoretical models analogically constructed from philosophical world
views (Reese and Overton 1970, Overton 1973), and (3) the methodology
of design (Brunswik 1957).

Underlying the research presented in this

paper was the assumption that an explication was necessary of the deci
sions made within each of these three areas in the evolution of the
Tucson Early Education Model (TEEM) in order to investigate differences
between TEEM and Comparison children.

Henceforth, this investigation

will be identified as the TEEM Case Study.

A battery of verbal com

prehension indices was developed after consideration of each of these
issues and then formed into a linear discriminant function.

The ques

tion investigated was whether or not the linear discriminant function
could classify a significant number of third grade children into their
correct educational placement in Follow Through or Comparison groups.
However, recognition of how decisions made in the historical context,
philosophical-theoretical model conceptualizations, and the methodology
of research are interrelated, was considered crucial to the choice of
verbal comprehension indices capable of discriminating between TEEM and
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Comparison children.

Consequently, this chapter is devoted to detailing

the nature of these decisions that impinge upon the development of in
strumentation that provides valid and reliable operationalism of the
constructs being researched.

Historical Context of Project Follow Through
Innovative early childhood education programs sponsored under
the planned variation approach to compensatory education instigated with
in the Follow Through program contained a core of common assumptions:
(1) children from low-income families have not benefited from the usual
early childhood educational practices, (2) yet, these children from
diverse environments are able to learn, only the circumstances of their
lives are such that they often do not acquire some of the skills and
motivations that underlie success in school.

Considerable debate sur

rounds the nature of these skills and motivations.

Still, educators

agreed that if they could but correctly identify what it is these chil
dren needed to know, then an innovative educational approach could be
designed to fulfill the need.
The history of Project Follow Through is a chronicle of such
a quest (Maccoby and Zellner 1970).

Research theory and educational

practice have been integrated in this program by introduction of spon
sorship of educational practice.

Joining forces, educators, develop

mental and educational psychologists translated theory into practice
in classrooms in selected communities, rural and urban, throughout the
country.

Yet the complexities of interrelationships between the find

ings of research and the implementation of specific goals in practice
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(Franklin and Biber 1977) resulted in the development of dissimilar
innovative educational approaches which comprised the planned variation
of Follow Through.
The results have brought theory, practice, and research closer
to classroom and home in a way that was not true of earlier attempts to
bring about educational reform (Hodges 1978).
Decisions, based on a sponsor's theory of learning (what it is,
how it occurs, and what should be learned) must be made at crucial junc
tures throughout the evolution of a model's developmental phases from
conceptual design, through program development, enactment, evaluation,
and feedback.
Providing continuity among the different decisions made at
crucial junctions in the evolution of an innovative educational pro
gram's development becomes a very complicated process with many oppor
tunities for loss of continuity in the transition from one phase to the
next.
Perhaps the greatest loss of continuity has occurred in the
evaluation phase of the development of innovative approaches within
early childhood educational programs.

This breach has resulted from

the failure of research methodology to operationalize program objectives
while still maintaining content and construct validity.
That program goals and objectives have failed to be adequately
operationalized for open education models is one glaring defect of the
Planned Variation Design for research on Follow Through projects.

When

the Tucson Early Education Model was evaluated in the Follow Through
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Planned Variation Experiment (U.S.O.E. 1977), the results were discour
aging.

The findings did not mirror observational assessment by staff

and parents of program impact on child outcomes.

The Tucson Early Education Model
The philosophy of early childhood education developed by Dr.
Marie Hughes over 40 years of working with children and teachers came
to fruition in the Tucson Early Education Model.

TEEM was formally

named as a model in 1965 when it was implemented as a cooperative proj
ect for the education of young Mexican-American children by the College
of Education, The University of Arizona, and Tucson School District #1
under the direction of Dr. Marie Hughes.

The Arizona Center for Early

Childhood Education provided the organization at The University of
Arizona for the continued development of TEEM.

In 1967 the Arizona

Center was asked by the U.S. Office of Education to become the sponsor
of TEEM as one Follow Through model.

This model was one chosen by 19

communities funded for Follow Through projects in 1968 as the innovative
early childhood program they would implement.

Appendix A presents a

summary of the TEEM written for the revised summary evaluation report
(Voll and Goldupp 1976).

The educational goals and objectives of TEEM

are based on the belief that children from diverse cultural backgrounds
have a difference rather than a deficit in school-related skills.

These

beliefs underlie much of the educational methods of TEEM.
The deficit perspective attributes language differences to the
"verbal deprivation" received in preschool years (Deutsch 1965) or to
genetic differences (Jensen 1969) resulting in children from "deprived
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backgrounds" who had language deficits that were to be overcome by a
compensatory educational program.

Conrad, Rentfrow, Meredith, and

Fillerup (1976) reviewed the literature and found that in general the
"less-language" view is not empirically supported.

The alternative

view is that the child who lives in a family and community where stan
dard English is not spoken has developed a linguistic system that is
simply different, not deficient (Baratz 1970).

Goodman and Burke (1972)

are most explicit on the subject of standard English being a fiction.
They use the analogy of concept of a dress to make their point.

Just

as no one style of dress is considered the prototype or standard dress
from which all other dresses vary, so no one basic standard English ex
ists from which certain dialects vary.

"All languages consist of highly

similar, mutually intelligible, but distinct speech groups.

Everyone,

therefore, is a speaker of a dialect" (Goodman and Burke 1972, p. 11).
If the sponsor is developing a model to serve the goal of bring
ing about a homogenous society in which all people will possess a common
core of basic skills that will increase "their life options" (Becker
1978, p. 521), then the deficit theory would seem to provide a more
workable framework for the development of educational techniques to
"catch up" the disadvantaged child who does not possess such skills.
If the sponsor is developing a model to serve the needs of a
multicultural society then in terms of the educational system, the very
existence of multiculturalism means that equality of education, as mea
sured by equality of achievement given differing individual inputs, is
an impossibility unless those individual differences are somehow taken
into account (Hourihan and Chapin 1976).
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It is around these individual differences of children from dif
ferent cultural origins that TEEM was designed.

The TEEM educational

program is based upon the theory of difference and not deficits, thus
generating the educational goal of assisting the child to develop a
linguistic system in addition to the one the child already possesses
(Conrad et al. 1976).
The philosophical beliefs about children and how they learn
implicit to the Tucson Early Education Model may be classified as be
longing to the cognitive-field theoretical framework.

An active orga

nism lies at the heart of the TEEM framework conceptualizing how chil
dren learn.

The child is seen as the source of acts rather than a pawn

pushed or pulled by the operation of external forces.

Crucial to the

active organism view is the belief that an explanation of human behavior
cannot be reduced to the analysis of external conditions as causative,
either in terms of a prior sequence of environmental events or of pres
ent situation variables.

Instead, what the organism brings to the sit

uation, and how this enters into or governs his performance should be
the focus of study (Franklin and Biber 1977).

The development of learn

ing environments in TEEM classrooms is based on the belief that learning
is an active process so that knowledge is constructed rather than "ac
quired."

The learning environment must encourage a child to act on and

with objects, exploring, manipulating, and experimenting.

This type of

learning environment encourages the child to take initiative, to pose
problems, and to generate solutions even if the problems are meaningless
to adults.
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An assumption of the active organism view is well stated by
Franklin and Biber (1977, p. 11):
The centrality of the organism's activity in his learning or
development should not be interpreted to mean that mere physi
cal activity is at issue, any more than the concept of the
"active organism" implies an organism that is always moving
around. Rather, it has to do with the idea that the child
energizes himself in a psychological sense (which may or may
not involve overt action, depending on various factors in
cluding his stage of development) and directs himself toward
the materials of his environment.

When Follow Through sponsors were invited to implement their
model in a community that had received a Follow Through grant, it was
necessary in developing, translating, and enacting complete models of
early childhood education for them to act as change-agents.
The traditional approach that was to be changed was usually
characterized by the presentation of circumscribed content, and pre
determined right and wrong answers.

This is seen, by sponsor's opera

ting from within the "active organism" framework, to be not only useless
but as possibly "detrimental as it stifles the tendency of the child to
take initiative, to explore and discover for himself, and so may hinder
rather than facilitate genuine cognitive advance by making the child
relatively passive in relation to the outer world" (Franklin and Biber
1977, pp. 11-12).
Dr. Marie Hughes, the septuagenarian "future oriented" founder
of TEEM expressed her view of TEEM classrooms which encourage the
"active" participation of children:
We view the school as a special environment set up by society
for children. It is a place through which the child has
special transactions with his environment. An experience may

8
be described as a transaction in time and place. This com
merce with the environment is the source of the child's
learning to know. As he acts and is reacted to, he develops
a concept of self—one we hope is positive. The genius of
our program is its flexibility to allow the personal response
to the ongoing experience. It is this admittance of personal
responses that distinguishes our program from many others
(Hughes 1975, p. 3).

Developmental Models of Man
Reese and Overton (1970) have developed a comprehensive paper
conceptualizing the direct lines of "categorical determinism" that
stretch from metaphysical models, which originate in metaphor, through
scientific theories, to the manner in which empirical evidence is col
lected, analyzed, and interpreted.

This paper, "Models of Development

and Theories of Development" identified two radically different models
which have had a pervasive effect upon the nature of psychology, gen
erally, and developmental psychology, specifically.

These two models

are the organismic and mechanistic world views (Reese and Overton 1970).

Active Organism Model
In the organismic model, the basic metaphor is the living orga
nism as an organized whole that is organic rather than mechanical.

The

resulting model in psychology is the "active organism model of man"
where the organism is inherently and spontaneously active, so that
rather than being activated by external or peripheral forces the orga
nism is the source of acts.

"The assumption of spontaneous activity

entails denial of a complete causal determinism—whether in a substan
tive or statistical form and rejection of the ideal of (in principle)
complete prediction and control" (Overton and Reese 1973, p. 70).
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Reactive Organism Model
All mechanistic models must entail the same fundamental cate
gories, and hence ultimately result in the same theoretical attitudes;
the basic metaphor of the mechanistic model is the machine-

The result

ing model in psychology is the reactive organism model of man-

"In its

ideal form the reactive organism model characterizes the organism, like
other parts of the universal machine, as inherently at rest, and active
only as a result of external force.

Cognitive activities such as think

ing, willing, wishing, and perceiving are viewed as complex phenomena
ultimately reducible to simple phenomena governed by efficient causes"
(Overton and Reese 1973, p. 69).
These two pretheoretical models have a pervasive effect on
theory construction.

Theories built upon radically different models

are logically independent.

Therefore, independent models cannot be

assimilated to each other without violent rupture of the logical frame
work of one.

Failure to identify when this occurs leads to faulty over-

generalization and confusion (Reese and Overton 1970).

Acceptance of

this conclusion has implications for the design of educational research.
In the TEEM Case Study, exemplars of the verbal comprehension class of
behaviors defined as the construction of meaning in language are used
as the variables on which TEEM-Comparison group differences are de
scribed.

A close association exists between the development of language

and the construction of meaningful language.

Consequently, two basic

theories of language acquisition are discussed.

The theoretical orien

tation presented by Lenneberg (1975) and Chomsky (1975) belongs to the

family of theories derived from the active model of man, whereas
Bandura (1977) represents the social learning theory perspective which
is a "kissing cousin" to the family of theories derived from the re
active model of man.

Theories of Language Acquisition
The development of language is a universal phenomena across all
known ethnic groups of mankind.

Its diversity is striking; at this

point in time there are at least 3,000 separate languages in the world
(Critchley 1975).
Lenneberg (1975) defines language knowledge as a family of
processes or states of cerebral activity that are easily affected or
modulated by environmental conditions.

Words and sentences concern

relationships so that a person who had learned to use a word correctly
had learned to look at the world in a certain prescribed way.

This

requires that certain cognitive operations be performed—a procedure
Lenneberg terms a computation.

Thus the learning of meaning is not a

passive process but requires that intellectual activity be performed.
That every normal child effortlessly acquires word meaning and methods
for comprehending and producing sentences suggests that the required
intellectual, computation-like activities come naturally to him or her.
Chomsky (1975) explains that what most interests him about the
study of language is that the possibility exists for the discovery of
abstract principles governing its structure which are universal by
biological necessity, being derived from mental characteristics of the
species and not from mere historical accident.
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"To come to know a human language would be an extraordinary
intellectual achievement for a creature not specifically designed to
accomplish this task.

A normal child acquires this knowledge on rela

tively slight exposure and without specific training" (Chomsky 1975,
p. 4).
On the other hand, a different picture of language development
is presented by those oriented in social learning theory.
acquisition is acquired through social learning processes.

Language
The instruc

tional methods used by parents who are active language teachers provide
phonetic, semantic, and grammatical corrections after incomplete or in
correct utterances by their children.

"The instructional and corrective

methods include didactic modeling, prompting, questioning, informing,
answering, labeling, pictorial structuring, and accenting grammatically
significant speech elements" (Bandura 1977, p. 178).
Synthesis of approaches such as Chomsky's, whose theoretical
work is built on the organismic model and Bandura's, whose theoretical
work is built on the mechanistic model are futile.

This is because dif

ferent world views have different criteria for judging the truth of
propositions so that a synthesis that mixes world views also mixes
truth criteria.

Yet if translation occurs from one model to another of

a theory, it is not the same as synthesis or assimilation.

Instead, in

translation, the terms and propositions from one theory and its model
are related to the other terms in the new theory.

Thus, translation

becomes the construction of a new theory with an unmixed model (Reese
and Overton 1970).
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The dichotomous division of theories of development into two
basic models of man presents a problem for evaluation.

Reese and Over

ton (1970) state that if it is accepted that models are based on meta
phors, then they cannot be assessed as true or false, but only as more
or less useful and so their evaluation is pragmatic in terms of the
question, "How well does the model fulfill its function?"

Program Objectives Derived
from Historical Context
When the question of "How well does the model fulfill its func
tion?" is extended to include objectives of applied educational programs
derived from one or the other basic models of man, the words of lin
guists and educators are often very instructive in explicating the
underlying philosophical position that determines how such programs were
designed.

When the child's language is found to have a deficit in either

quantity of component parts or in the use of those component parts by
measurement against the norm of standard English, then the child is de
scribed as having a language deficit for which he must be compensated.
Engelmann (1970, p. 104) states this position clearly in discussing
objectives for the Bereiter-Engelmann project to teach young disadvan
taged children the meaning of basic English:
Since objectives must be absolute they cannot possibly be
derived from a study of the child. They are imposed as state
ments of what we want all children to learn. The words, all
must be emphasized. We cannot have one objective for some
children and another objective for others .... Through edu
cation we would like to teach disadvantaged Negro children the
same set of skills we require for middle-class children.
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On the other hand, if the nature of language is seen as a con
tinuous entity developing within the child who is living in a specific
cultural context, then the semantic features of language are expressing
points of view—different ways of looking at the same events.

There

fore, any nonstandard vernacular cannot be assessed by the norms of
standard English because nonstandard dialects are separate systems.
Labov (1970) has stated this position of difference as opposed to defi
cit in a classic paper, "Logic of Nonstandard English."
Linguists are in an excellent position to demonstrate the
fallacies of the verbal deprivation theory. All linguists
agree that nonstandard dialects are highly structured systems.
They do not see these dialects as accumulation of errors
caused by the failure of their speakers to master standard
English. When linguists hear Negro children saying "Hi crazy"
or "her my friend" they do not hear a primitive language. Nor
do they believe that the speech of working-class people is
merely a form of emotional expression, incapable of expressing
logical thought (Labov 1970, p. 184).

Labov, the linguist, is moving toward the assessment rationale
that Jenkins (1974), the psychologist, is formulating in Jenkins1 (1974,
p. 785) interpretation of contextualism.
Contextualism holds that experience consists of "events."
Events have a "quality" as a whole. By quality is meant the
total meaning of the events. The quality of the events is
the resultant of the interaction of the experiences and the
world, that is, the interaction of the organism and the
physical relations that provide support for the experience.
The relations can be thought of and analyzed into "textures."
A texture in turn consists of "strands" lying in "context."

Jenkins supplies an example from verbal comprehension of how
raw textures consist of strands lying in context for a listener hearing
a sentence.

For that listener the quality of the event is the total

meaning of the sentence in that context.

The textures that support the

quality of the event consist of the words and grammatical relations be
tween them in the context of the hearer and those of the world (Jenkins
1974).

Implications for analysis of comprehension come from realizing

that some words and phrases can be shown to acquire their exact meaning
in that event from their relations to aspects of the context that are
more "far-flung" such as a gesture, a reference, a topic about which
the speaker-hearer had spoken, an event known to both of them to be in
the future, and presumed common knowledge, etc.

Jenkins (1974, p. 787)

states that because all analyses eventually sheer away from the event
into more extensive contexts, there can be "no one analysis, no final
set of units, no one set of relations, no single and unified account of
anything.

What makes an analysis good or bad for us is its appropriate

ness for our research and science and its utility in our pursuit of
understanding and application."

Coordinate Systems
A fundamental principle of physics is that the position of any
component of matter must be described with respect to some position in
space, some frame of reference.

Any description of matter or any pre

diction about its behavior depends upon what reference point has been
chosen to anchor the frame within which the observation or prediction
is made.

This frame, to which all observations are referred is called

the coordinate system (CS) (Einstein and Infeld 1938).
In describing the positions of people in a psychological study
utilizing psychometrics, the distribution of the scores of a norm group
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form the frame to which the observations are referenced.

Guided by

trait and dynamic theory, psychologists infer a description of the
traits and states of people from their test responses.

These test re

sponses have been scored by the rules for quantification derived from
theory of psychological measurement (Mischel 1968, Nunnally 1967).
Traditionally the frame to which descriptions of the positions of.peo
ple have been referenced, the means and standard deviations of the
distribution of scores from a norm group, has been termed psychometrics.
Ecometrics from ecological metric (Hillyer 1977) is derived from
the metaphor of the field in physics which is the term for the lines of
force of the gravitational field.

In one model of reality, the field

is responsible for the actions of objects within it just as environmen
tal forces are held by the reactive model of man to elicit the actions
of those within a particular ecological situation.

Ecometrics is de

fined as the application of statistical techniques to the problems and
data of individuals in relationship to an environment.
The purpose for introducing the concept of ecometrics is to pro
vide a label for a methodological measurement model by which the degree
of competent performance elicited by a given situation may be observed.
If patterns of relationship between organisms and their environments
are to be described including the impact of the observer (Mishra 1970,
Cattell 1966), a different coordinate system from the normative sample
of psychometrics must be utilized.

Ecometrics utilizes a coordinate

system that frames observations in reference to behavior performed on a
situational task.

Psychometrics utilizes a coordinate system that
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frames observations in reference to behavior performed on a standardized
task by a normative sample that is representative of some population.

Measurement Framework of Instrumentation
Probably the issue that has generated the most controversy in
evaluation of Follow Through models has been the choice of instrumenta
tion.
Redux:

The United States Office of Education paper, "Follow Through
A Response to the Critique by House, Glass, McLean and Walker

(Wisler, Burns, and Iwamoto 1978), is comprised of a section on measure
ment issues and analysis issues.

In the former it is agreed that many

model specific objectives were not measured in the national evaluation
but that the goal was to gather valid data on a common set of outcomes.
A distinction is made between measuring differential effectiveness which
is how well several approaches do against a common standard and measur
ing differential effects which is how well and whether several approaches
having different goals achieve these goals.

The national evaluation

focused on differential effectiveness whereas the evaluation efforts of
some sponsors focused on differential effects (Wisler et al. 1978).

Psychometric s
Measurement of differential effectiveness does not present too
much of a concern about validity of instrumention for Follow Through
models that are based on assumptions that support a deficit view of
poor children because the acceptance of a common standard fits into the
rationale for existence of such a model.

Becker (1978) makes this clear

in the conclusion to his discussion of his four assumptions that

underlie the Direct Instructional Model, with which he is affiliated.
Becker's second and third assumptions are as follows:

(Second), Dis

advantaged children tend to be behind other students in skills needed
for success in schools that are structured the way they are today.
(Third), Disadvantaged child must be taught more in less time than the
advantaged child in order to "catch up."

"The second and third assump

tions appear to support a deficit view of poor children.

Relative to

an educational system established and controlled by the middle class
this view appears to be true; if it were not there would have been no
need for Follow Through" (Becker 1978, p. 521).
Consequential to this line of reasoning, the choice of a mea
surement frame to which observations made of children1s academic
achievement is referenced becomes a norm group from that middle class
whose level of skill acquisition the model is attempting to replicate
in the Follow Through population.

The psychometric frame of measurement

reference focuses on measuring between individual differences and is
well suited to reflecting differences between the advantaged and dis
advantaged child.
The emphasis in instrumentation designed to be developed from
within this framework is on the keyed response—predetermined right and
wrong answers that do not allow for input from the child's experience
with the environment.

An example of this is a question about umbrellas

that was on a standardized test administered to participants in TEEM
classrooms at Ochoa in Tucson, Arizona.

Some children marked the re

sponse indicating they were to keep the sun off which in the environment
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of a desert is a correct response but it was not the keyed response and
so was marked incorrect.

Ecometries
Measurement of differential effects presents a great deal of
concern about validity of instrumentation.

The goals of Follow Through

models such as TEEM are different from deficit oriented models.

Follow

Through models that are based on the view that children from minority,
eth-ic and cultural backgrounds (who also happen to be poor and thus
eligible for Follow Through), have problems in school due to their dif
ferent linguistic systems and intellectual skills rather than to a defi
cit of linguistic and intellectual skill, present a challenge that
generates an entirely different set of assumptions from which to develop
an innovative program to enhance the educational experiences of children
from different backgrounds.
TEEM was formally recognized as a model prior to Follow Through
when it was implemented to identify and ameliorate the causes of the
high dropout rate of children from the Mexican-American community in
Tucson, Arizona (Conrad et al. 1976).

After becoming a Follow Through

model, TEEM was implemented in Native American, Black, and Anglo com
munities as well as in Mexican-American communities throughout the
United States.

The problem for measurement of children's performance

who speak different dialects created a challenge for TEEM staff to
develop instrumentation that could measure the "individual response"
without introducing evaluation standards in conflict with the children's
immediate cultural environment.

This task was further complicated by
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the fact that learning in TEEM is interpreted from the active organism
theoretical perspective in which man creates his own knowledge.
Consequential to this line of reasoning the choice of measure
ment frame to which observations made of children's academic achievement
is referenced becomes an environmental setting in which a situational
task is presented (Grimmett 1970, Weikart 1976, Conrad et al. 1976).
The evaluation of reading comprehension that makes provision
for the construction of meaning in a child's own dialect that does not
alter the semantic meaning of the author's sentence is provided by
Miscue Analysis of a child's reading a story orally (Goodman and Burke
1972, Goodman and Goodman 1977).
Weikart (1976, p. 5) describes a "Generative" testing situation
that does not call for a sampling of the universe of possible test
questions "but rather for a situation in which the student can express
his strengths and weaknesses by generating original material.

Genera

tive assessment has the student convey his knowledge and abilities by
constructing a response that indicates his level of development."
A common feature among these assessment procedures is their
openness to input from the child as s/he expresses diversity of experi
ences and a format that encourages the creation of a perspective re
flecting the child's cultural background.

By the process of induction

these examples of assessment that measure the "individual response"
provided the means of reasoning from the particular procedures to the
general frame of reference by which observations made within an envi
ronmental setting may be described.

This frame of reference in the
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TEEM Case Study is termed ecometrics.

The ecometric frame of measure

ment reference focuses on measuring relations that exist between indivisuals and environments and would seem to be suited to reflecting
program impact of TEEM on children from different environmental back
grounds.
It is believed therefore that it is the frame of measurement
reference utilized by the observer in the design of the instrumentation
or apparatus through which an observation is filtered as well as the
data collected by that instrumentation that determines whether the
conclusions drawn from an empirical study provide support for the TEEM
or Comparison educational program.
The haunting question behind the difference of theoretical and
philosophical perspectives, educational goals and methodologies pre
sented in this introductory chapter brings the discussion back full
circle to the original purpose for this study.

What picture of reality

is presented of children's verbal comprehension when verbal comprehen
sion is taught and assessed by methodologies developed from within
different philosophical and theoretical perspectives?

Verbal Comprehension
In Carroll's (1972) view, comprehension is commonly defined as
the process of apprehending the meaning of something such as the meaning
of a word, a phrase or idiom, a sentence or a longer discourse.

"This

implies that in order to assess the comprehension of a given segment of
a verbal message, we must identify the 'meaning' that is to be compre
hended" (Carroll 1972, p. 10).
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This is complicated by the fact that the meaningfulness of a
child's response, for the child, is determined in part by the knowledge,
experience, background, and need brought by the child to the task at
hand.

"We've a long way to go in figuring out how to measure compre

hension.

We've tangled up on the issue of what the kids knew before

and what they have learned.

We get tangled up in being sure we under

stand their answers, being sure they understand the question" (Goodman
1976).
In the TEEM Case Study, verbal comprehension is defined as the
meaningful language (Carroll 1972, Scriven 1972, Smith 1975, Goodman
1976) that a child produces in response to the stimuli of a task that
requires oral, written, or referential verbal behaviors.

Referential

verbal behavior describes the response that is made by pointing a finger
or marking a paper to identify the symbolic referent of the verbal re
sponse.
.. Assessment procedures were chosen from among those traditional
achievement and intelligence tests the psychometric tradition has pro
vided.

Also used were alternative assessment techniques developed to

assess the child's performance on situational tasks and the child's
construction of meaning as the child interacts with the language of the
author as s/he orally reads a story.

These last two assessment tech

niques have been categorized as ecometric procedures.

Purpose:

Criterion Group Discrimination

The purpose of the TEEM Case Study was to develop indices of
verbal comprehension utilizing psychometric and ecometric frames of
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measurement reference that would mirror TEEM and Comparison educational
program impact on the child outcome of verbal comprehension.

The main

problem addressed in this study was the task of developing a measurement
battery of verbal comprehension indices that would be capable of dis
playing and capitalizing upon differences among the two criterion
groups.

The two criterion groups were third grade children enrolled in

TEEM classrooms since first grade, and third grade children enrolled in
Comparison classrooms in the Wichita, Kansas school system.
The null hypothesis—no differences existed between the means
of the discriminant function formed from the battery of eight verbal
comprehension indice scores for the Follow Through and Comparison groups
of children.

When the verbal comprehension scores of the Follow Through

and Comparison children are resubstituted into this discriminant func
tion, the function would predict an equal number of children's correct
and incorrect educational placements.
The alternative hypothesis—differences existed between the
means of the discriminant function formed from the battery of eight
verbal comprehension indice scores for the Follow Through and Comparison
groups of children.

When the verbal comprehension scores of the Follow

Through and Comparison children are resubstituted into this discriminant
function, the function would predict a significant number of children's
correct and incorrect educational placements.

CHAPTER 2

CASE STUDY DESIGN AND PROCEDURE

Subjects
Wichita, Kansas has a research population from which test scores
of those in Follow Through and Comparison classrooms may be longitudi
nally analyzed to determine if long term trends are apparent.

This re

search sample enrolls 200 randomly selected Head Start and comparable
preschool program graduates each year to participate in the Follow
Through classrooms (N=100) which implement TEEM and Comparison class
rooms (N=100) which implement a traditional classroom curriculum.

The

subjects for the TEEM Case Study were drawn from the research population
of third grade children on the basis of two criteria.

Those from Follow

Through classrooms had been continuously enrolled in TEEM classrooms
since either kindergarten or first grade and had available specific
scores from instruments administered for other studies.

These two cri

teria resulted in a sample of 52 third grade children of whom 29 were
enrolled in TEEM classrooms and 23 were enrolled in classrooms without
any direct TEEM experience.
The 29 Follow Through children consisted of four subsets of
children:

13 males, eight of whom were white and five were black; 16

females of whom four were black and 12 were white.
children consisted of four subsets of children:
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The 23 Comparison

12 males of whom four
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were black and eight were white; 11 females of whom 11 were white and
zero were black.

Design
A treatment, posttest comparison design with nonrandom selec
tion of subjects was chosen for the TEEM Case Study.

Procedures

Data Collection
Data was collected from three overlapping subsamples of children
in third grade in Wichita in the spring of 1976.

The largest collection

of data was from the administration of Situational Language Tasks to
collect oral and written language samples from Follow Through (N=87)
and Comparison (N=87) third grade children (Conrad and Rentfrow 1977).
The next largest collection of data resulted from the miscue analysis
of the reading of Follow Through (N=38) and Comparison (N=38) children
who had been in the TEEM program for three or more years (Ewoldt 1976).
The final collection of data came from the administration of an intelli
gence verbal scale to Follow Through (N=29) and Comparison (N=23) chil
dren who were in the miscue analysis study, and had available spring
1976 achievement subtest scores as well as parental permission slips to
be administered the intelligence test.
The research and evaluation sponsor staff of the TEEM at the
Arizona Center for Educational Research and Development developed a
computer file for each child who was administered any of the above
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instruments.

By means of this common computer file, the TEEM Case

Study was able to access any score for any child across all three data
collections.

Instrumentation
Instrumentation to collect the basic data from which the factor
scores, subtest scores, and inventory scores were derived that became
the eight verbal comprehension indices is as follows.

Psychometric Model.

Two instruments, one an intelligence test

(Wechsler Intelligence Scale for Children-Revised) (WISC-R), and one an
achievement test (Iowa Test of Basic Skills) are classified within the
framework of this model.

Wechsler (1974, p. iii) discussed the differ

ence between the revised and the original WISC:

"The revised WISC like

the scale it succeeds has been designed and organized as a test of gen
eral intelligence.

Its author believes that general intelligence

exists; that it is possible to measure it objectively; and that by so
doing, one can obtain a subject's mental capacity."
Anastasi (1976) describes the sample of children and adolescents
on whom the WISC-R was normed as being more representative of the gener
al population in accordance with the reports of the 1970 United States
census than the normative sample of any other norm referenced intelli
gence test.
The WISC-R Manual (Wechsler 1974) presents reliability coeffi
cients for all subtests except Digit Span and Coding, obtained by the
split-half technique (usually odd versus even items), with appropriate
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correction for the full length of the test by the Spearman-Brown formu
la.

The verbal scale IQ has high reliabilities across the entire age

range with the average coefficient being .94.

For the individual verbal

subtests, the average coefficients range from .77 to .86.
Validity information presented in the manual is limited to the
results of studies comparing the relationship of the WISC-R and three
other individually administered intelligence tests:

The Wechsler Pre

school and Primary Scale of Intelligence (WPPSI), the Wechsler Adult
Intelligence Scale (WAIS), and the Stanford Binet Intelligence Scale
(Form L-M, 1972 norms).

The results showed that the average correla

tion coefficients across age groups for the Verbal IQ of the WISC-R and
the Stanford Binet was .71.

The verbal scales correlation coefficient

of the WISC-R with the WAIS is .96 and with the WPPSI is .80.
The Iowa Test of Basic Skills provides for comprehensive mea
surement of growth in the fundamental skills of vocabulary, reading, the
mechanics of writing, methods of study and mathematics.

Only the vocab

ulary and reading subtest scores were used as verbal comprehension in
dices.
The Teacher's Guide for Administration, Interpretation and Use
(Hieronymus and Lindquist 1971) describes the general skills tested by
these three subtests.

The vocabulary subtest is the only one of the 11

subtests for which a detailed classification of the measured skills is
not provided.

Instead the general skills being tested are knowing the

meaning of words by the use of tools that facilitate word recognition,
such as phonics and context clues and sensitivity to fine differences
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in meaning along with judgment in choosing the most appropriate word in
a given context.

The manual states that other things being equal, the

child with the richest vocabulary reads the best.
The reading comprehension subtest attempts to measure skills
classified under the four headings of details, purpose, organization,
and evaluation of what has been read.

The format of this subtest pre

sents a short paragraph to be read by the child.

This paragraph is

followed by questions that are answered by choosing from among distractors and a keyed response.

Therefore, the test-wise child may

check each item to determine what information is required and then
search for the correct response.

Ecometric Model.

Three assessment procedures, miscue analysis

of reading and two situational language tasks, are classified within the
framework of this model.
The Reading Miscue Inventory (RMI) methodology is different from
all other commonly used evaluative instruments for reading proficiency,
because the analysis is qualitative as well as quantitative.

A quali

tative analysis provides information as to why miscues are made based on
the assumption that they are cued by the language and thought of the
reader as he interacts with the language of the author (Goodman and
Burke 1972).

The Reading Miscue Inventory is based on these assumptions:

the importance in the act of reading of the language of the reader and
his past experiences, as well as the language patterns and past experi
ences of the author.

This importance comes from the belief that reading
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as an active language process involves constant interaction between the
reader, his own language and experiences and the language and experi
ences of the author.
In these assumptions language is conceptualized as "an abstract,
man-created idea which can never be tangible" (Goodman and Burke 1972,
p. 10).

Therefore, no one basic language such as English exists from

which certain dialects vary; instead each person is a speaker of dia
lect.
In RMI a child is given a story to read, which oral reading is
then tape recorded.

The reader is not interrupted nor is any vocal or

visual support or reaction given to the reader's efforts.

After the

story has been read, the reader retells the story in his own words and
this too should be preserved so that a retelling score can be calcu
lated.
The oral reading is transcribed and the miscues are entered
into the Coding Sheet in the same order they were produced.
is a deviation in oral reading from the text.
in terms of nine categories:

A miscue

The miscue is evaluated

dialect intonation, graphic similarity,

sound similarity, grammatical function, correction, grammatical accept
ability, semantic acceptability and meaning change.

Situational Language Tasks.

These included (1) Productive Lan

guage Art Test (PLAT) developed by the High Scope Educational Research
Foundation (1975 Field Test Edition) and (2) Children's Language
Assessment-Situational Tasks (CLA-ST) developed at the Arizona Center
for Educational Research and Development (Conrad et al. 1976).
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The purpose of the PLAT is to evaluate the written language
production of children in a relatively unstructured situation.
separate writing tasks are involved:

Two

reporting and narrating.

The first situation was a written reporting task. Each child
in a group of four to six children was given a packet of com
mon materials (e.g., square of styrofoam, various fabrics,
brads, cotton, etc.) in addition to several colored felt pens,
scissors, and tape that were available to the group. After
allowing the children to freely play with the materials (for
twenty minutes), the tester asked the children to write "how
they made what they made." The children were allowed to write
for a maximum of thirty minutes.
The second situation was a written narrative task. Each child
in a group of four to six was given a box containing five
dowels in varying sizes to represent a family, a block-andbottle-cap car, various colored blocks, and some pieces of
felt. The children were encouraged to play singly or together
with the materials. After allowing the children to play for
thirty minutes, the tester asked each child to write a makebelieve story. In both writing tasks, the tester freely spelled
words upon request. The children were allowed to write for a
maximum of thirty minutes (Conrad and Rentfrow 1977, p. 1).

Efforts to develop an assessment, of that aspect of the oral
language curriculum emphasis of TEEM, which remains unmeasured by stan
dardized pencil and paper tests was undertaken under the direction of
Eva Conrad.

This work resulted in the development of the Children's

Language Assessment-Situational Tasks (CLA-ST) (Conrad et al. 1976).
The CLA-ST was designed to reliably assess oral language of
first through third graders for both summative and formative purposes.
Language samples are collected by tape recording in a one to one ses
sion, children's responses to standardized open-ended questions about
eight stimuli cards showing color pictures of two cartoon characters
in various stages of a fight.

The language sample was then transcribed

for an analysis of linguistic diversity, syntactic performance and
qualitative style variables.

The language analysis variables within

each of these categories and the system by which these variables were
coded are described in Appendix B.

Conrad and Rentfrow (1977) used

the same variable categories to analyze the language samples collected
from the reporting and narrating written tasks as well as the oral
task.

CHAPTER 3

DATA PROCESSING PROCEDURES
WITH RESULTS AND DISCUSSION

The purpose of the TEEM Case Study was to develop eight verbal
comprehension indices capable of discriminating between TEEM and Compari
son children.

To achieve this purpose eight data processing procedures

were used to perform the functions of data reduction, data classifica
tion, and data analysis.
1.

Two sets of factor scores, one set from.factor analysis of the
WISC-R data and one set from factor analysis of the combined
CIiA-ST and PLAT data were computed by factor analysis.

2.

Two summary scores were developed from the reading miscue
analysis data.

3.

Two subtests were selected from the ITBS achievement data.

4.

A crossbreak format was constructed of measurement models and
psychological models so that each indice was heuristically
categorized as representing a measurement model and a psycho
logical model in the resulting Model Countermodel Matrix.

5.

The t-test for independent samples was conducted on the means
of the verbal comprehension indices for Follow Through and
Comparison children.
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6.

A linear combination of the verbal comprehension indices was
formed into a discriminant function.

7.

The scores of the TEEM and Comparison children were then resubstituted into this function and each child was classified
into either the Follow Through or Comparison groups.

8.

A chi square test was performed to determine if a significant
number of children were correctly classified compared to the
number of children incorrectly classified into their actual
educational placement.

Data Reduction Results
Two principal components factor analyses were performed for
data reduction purposes and to determine the extent to which 70 lan
guage variables and seven WISC-R subtest scores could be heuristically
considered to represent two separate verbal abilities—one more im
pressed by formal education than the other (Cohen 1959).

WISC-R Factor Analysis
A principal component analysis followed by a varimax rotation
of two factors was performed on their WISC-R Verbal Scale Subtest Scores
including Digit Span as well as Picture Completion of the sample of
Wichita third graders used in the TEEM Case Study (N=52).
scores were derived from this analysis.
correlations matrix for this analysis.

Two factor

Table 1 presents the interThe intercorrelations of the

WISC-R subtest scores were high and in almost every instance were sig
nificant.

The highest correlations were obtained between Information
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Table 1.

Intercorrelations among scaled scores on seven WISC-R
subtests for follow through (N=29) and comparison
samples (N=23)

Variables

1

Information

-

2

3

4

5

6

Similarities

.76*

Arithmetic

.53*

.30*

Vocabulary

.73*

.68*

.44*

Comprehension

.65*

.51*

.48*

.68*

Digit Span

.43*

.30*

.54*

.25

.23

Picture Completion

.53*

.43*

.28*

.31*

.34*

-

-

-

.39*

*Significant at the .05 level of probability

and Similarities and vocabulary.

Digit Span did not correlate signifi

cantly with either Comprehension or vocabulary.
Table 2 presents the varimax rotation results.
were rotated in the analyses.

Two factors

Separate factors did emerge for the

WISC-R subtest scales; Information, Similarities, Vocabulary, and Com
prehension combined to form one factor while Arithmetic, Digit Span,
and Picture Completion combined to form the second factor.

The rank

ordering of the resulting loadings were consistent with those obtained
by Kaufman (1975) who performed the first factor analysis of the WISC-R.
The subtests loading on the second verbal comprehension factor were not
consistent with those loadings on Cohen's (1959) Verbal Comprehension
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Table 2.

Varimax rotation matrix of the WISC-R variables for
follow through (N=29) and comparison sample (N=23)

Variable

I

II

Information

.81088

.43353

Similarities

.82133

.20621

Arithmetic

.31266

.72908

Vocabulary

.88166

.16487

Comprehension

.79113

.21132

Digit Span

.06148

.90774

Picture Completion

.36607

.54466

Factor II obtained from an analysis of the old WISC.

Cohen's Verbal

Comprehension I (VC I) was interpreted as "that aspect of verbally re
tained knowledge impressed by formal education" and Verbal Comprehension
II (VC II) represents "the application of verbal judgment to new situa
tions" (Cohen 1959, p. 286, p. 288).

Information, Similarities, and

Vocabulary loaded on VC I and Picture Completion, the only Performance
Scale subtest to be evident on the VC factors, loaded at all three of
the age groups.

Since the evidence for these patterns was derived from

the 1949 WISC and not the WISC-R, it did not seem appropriate to depend
on the composition of Cohen's 1959 study for WISC-R factor- scores used
in the TEEM Case Study.
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Related explanations for lack of correspondence between the
components of the Verbal Comprehension factor II are:
1.

The WISC is a different instrument from the WISC-R.

2.

The populations are different on which the instruments were
normed.

Only whites were included in the WISC normative

sample and a different generation had appeared by the time
the WISC-R was normed.
3.

The TEEM Case Study only utilized seven of the 12 subtests.

Consequently, the question of whether the VC factor II is comparable to
the VC factor found in Cohen's (1959) study is not answerable.

For

this study, the question is not whether subtest loadings were comparable
but whether or not two separate verbal comprehension factors could be
identified.

Two factors did emerge that could be heuristically classi

fied by the criteria of whether the subtests that loaded on each factor
could be categorized as assessing skills more impressed by formal edu
cation or skills more representative of information processing skills.
Arithmetic and Digit Span combined with Picture Completion to
form WISC-R Fact II.
Factor C:

These same three subtests combined to form

freedom from distractibility in Kaufman's (1975) factor

analysis of the WISC-R.

In discussing previous labels for this factor,

Kaufman (1975) suggests that its interpretation presents a thorny prob
lem since investigators of the 1949 WISC have usually identified a
similar factor but have differed markedly in their interpretation of
it.

The two main contenders for identifying what this measures are

numerical ability and a freedom from distractibility factor.

Kaufman

concludes his duscussion of Factor C by choosing the latter label but
suggesting that research should be encouraged to investigate the pre
cise nature of the construct underlying Factor C in the WISC-R.

CLA-ST and PLAT Language Variables
A factor analysis was performed on the scores of the entire
Wichita language sample (N=174).

The same procedures used for the

WISC-R factor analysis was duplicated for the language variables.

A

principal component analysis followed by a varimax rotation of two fac
tors was performed from which factors two factor scores for each child
were derived.

The factor analysis was done with a program from the

Statistical Package for the Social Sciences (Nie et al. 1975).
The intercorrelations of the language variables with each other
were low and in many cases not significant.

Out of 70 variables, only

12 of them correlated significantly at the .01 level with 10 or more
variables.

Wherever possible the same category of variables such as

the number of non-Dolch vocabulary list words appearing in each language
sample was used across all three of the language tasks (Appendix B).
Of these tasks, the two from the PLAT—the narrative and reporting
tasks—resulted in samples of written language and the one from the
CLA-ST resulted in a sample of oral language.

Two oral language vari

ables were significantly correlated with written language variables;
mean conversational t-unit length of the oral language sample was sig
nificantly correlated to the written language variable, explanatory
statements.

The other correlation between written and oral language
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variables showed the written use of simile and metaphor was signifi
cantly related to the number of seriation words in the oral language
sample.

Excluding these two correlations, no other categories of lan

guage variables were related between the oral and written language
samples.

This finding was consistent with the research findings of

Harris (1977) showing items of oral and written syntax tests did not
have the same scalable response orderings.
The varimax rotation for the analysis is reported in Table 3.
This resulted in a clear distinction between oral and written language
performance because every variable that loaded on factor one was a
written language variable, while every variable loading on factor two
was an oral language variable.

Therefore, these two factors were

named PLAT Fact 1 and CLA-ST Fact II respectively.

Miscue Summary Scores
A score entitled residual miscues per 100 words (MPHW) to indi
cate that it is both a qualitative and quantitative score was computed
from each child's first 25 miscues.

First, the semantically acceptable

and semantically unacceptable but corrected miscues were subtracted from
the first 25 miscues.
the 25 miscues.

Then a ratio was constructed of this figure and

This is expressed as a percent and multiplied by the

child's MPHW to give that portion which is disruptive of meaning.

This

is called the residual miscue per 100 words and it expresses the portion
of miscues that is disruptive of meaning since those miscues which did
not disrupt meaning have been deleted from it:
Residual MPHW (Goodman 1973).

MPHW - (CMP% x MPHW) =
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Table 3.

Varimax rotation matrix of the language variables for
follow through (N=87) and comparison sample (N=87)

NO.

Variable*

I

II

Traditional T-units 1
Total Words 1
Mean Traditional T-unit Length 1
Percent of Complex T-units 1
Simile, Metaphor 1

.63
.84
.19
.28
.15

.02
-.02
-.08
-.14
-.06

6.
7.
8.
9.
10.

Explanatory Statements 1
Transorm or Combine Materials 1
Report Type Relevant to Instructional
Type-Token Ratio 1
No. Non-Dolch Vocabulary List Words 1

.44
.63
.47
.48
.81

-.04
.00
.11
-.06
-.05

11.
12.
13.
14.
15.

No.
No.
No.
No.
No.

Classification Words 1
Spatial Words 1
of "Then" Words 1
of Other Time Words 1
of Number Words 1

.68
.73
.33
.16
.29

-.05
-.01
.12
.06
.01

16.
17.
18.
19.
20.

No.
No.
No.
No.
No.

of
of
of
of
of

.49
.08
.10
.30
.60

-.04
-.09
.03
-.11
.01

21.
22.
23.
24.
25.

Traditional T-units 2
Total Words 2
Mean Traditional T-unit Length 2
Percent of Complex T-units 2
Words Assigned Characters 2

.67
.82
.12
.02
.41

.14
.06
-.04
.04
.06

26.
27.
28.
29.
30.

Simple, Metaphor 2
Explanatory Statements 2
Organization 2
Story Type 2
Character Identification

-.04
.63
.40
.37
.14

.06
.02
-.02
.07
-.19

1.
2.
3.
4.
5.

Physical Quantity Words 1
Subjective Modifiers 1
Factual Modifiers 1
Modifying Clauses 1
Class Relationship Words 1
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Table 3, continued

No.

Variable

I

II

31.
32.
33.
34.
35.

Dialogue 2
Type-Token Ratio 2
No. Non-Dolch Vocabulary List Words 2
No. Classification 2
No. Spatial Words 2

.41
.66
.78
.32
.51

.14
.11
-.01
-.05
.03

36.
37.
38.
39.
40.

No.
No.
No.
No.
No.

.17
.20
.54
.21
.12

-.03
.03
.01
.09
-.12

41.
42.
43.
44.
45.

No. of Subjective Modifiers 2
No. of Factual Modifiers 2
No. of Modifying Clauses 2
No. of Class Relationship Words 2
Conversational T-units 3

.34
.07
.37
.36
-.05

.12
.10
-.21
.04
-.05

46.
47.
48.
49.
50.

Traditional T-units 3
Total Words 3
Mean Conversational T-unit Length 3
Mean Traditional T-unit Length 3
Percent of Complex T-units 3

-.03
.03
.22
.13
.05

.67
.87
.10
.50
.37

51.
52.
53.
54.
55.

Words Assigned Characters 3
Simile, Metaphor 3
Explanatory Statements 3
Sequence 3
Extra Objects—Objects not in Pictures 3

-.13
.06
.15
.16
-.04

.56
.40
.55
.51
.52

56.
57.
58.
59.
60.

Extra Action—Actions not Obvious in Pictures 3 .14
Identification of Characters 3
.01
Type-Token Ratio 3
.01
No. Non-Dolch Vocabulary List Words 3
-.01
No. Classification Words 3
-.05

.54
.25
.44
.74
.44

Seriation Words 2
of "Then" Words
of Other Time Words
of Number Words 2
of Physical Quantity Words 2

Table 3, continued

No.

Variable

I

II

61.
62.
63.
64.
65.

No.
No.
No.
No.
No.

Spatial Words 3
Seriation Words 3
of "Then" Words 3
of Other Time Words 3
of Number Words 3

-.01
.08
.14
.07
.09

.58
.25
.18
.61
.44

66.
67.
68.
69.
70.

No.
No.
No.
No.
No.

of
of
of
of
of

-.15
-.05
-.08
-.04
-.11

.44
.54
.41
.41
.50

Physical Quantity Words 3
Subjective Modifiers 3
Factual Modifiers 3
Modifying Clauses 3
Class Relationship Words 3

*1 = PLAT reporting task

2 = PLAT narrative task
3 = CLA-ST oral language task
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The other score utilized in the TEEM Case Study, the Retelling
Score, was calculated on the basis of the outlined reading material in
the categories of character analysis, theme, plot, events, and addi
tional information in terms of generalizations, specifics, and major
concepts.

The child's retelling is compared to the outlined reading

material by assigning the information given by the child to the appro
priate category.

Points are then assigned to each category and are

totaled for the Retelling Score.

The maximum number of points is 200,

100 each for the story material and informational material.

ITBS Achievement Battery Subtest Scores
Two subtest scores were selected intact from the Iowa Test of
Basic Skills—the vocabulary and reading subtest scores.

Data Classification Results
A heuristic classification system was developed in a crossbreak
which is a numerical tabular presentation of data in which variables
are cross-partitioned in order to study the relations between them
(Kerlinger 1973).

Two measurement models—psychometrics and ecometrics

were cross-partitioned by the reactive and active psychological models
of man.

This crossbreak and its category partitions is presented in

Figure 1.

It is named the Model Countermodel Matrix (MCM).

After the

data reduction phase, each of the eight verbal comprehension indices
were categorized.

The indices were classified as being from a psycho

metric or ecometric coordinate system (measurement reference frame).
Then the indices were cross-partitioned into two categories:

one
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Psyc lometric

Reactive

Active

Figure 1.

Model countermodel matrix

Ecometric
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representing "reactive" behaviors that were considered to be more im
pressed by formal education and the other "active" behaviors considered
to be more representative of information processing skills by which a
subject actively constructs knowledge.
The rationale for the classification of each verbal comprehen
sion indices followed the thinking of Cohen (1959) when he interpreted
the factor Verbal Comprehension I as reflecting abilities that were
more impressed by formal education.

Verbal Comprehension II was inter

preted as reflecting the application of verbal judgment to new situa
tions.

Little attention has been paid to Cohen's suggestion until

Tellegen and Briggs (1967) again suggested the grouping of Wechsler
subtests into new> scores.

Sattler (1974) presents the procedure sug

gested by Tellegen and Briggs (1967) for transforming factor scores
into deviation quotients.
Spache (1976) states that an approach to decisions regarding
remedial treatment of reading problems can be based on pattern analysis
by Cohen's (1959) group factors as a basis for interpreting the probable
meanings of the WISC subtests.

Spache (1976) identified patterns of

WISC subtest scores found among poor readers and suggested that Cohen's
two Verbal Comprehension scores would provide the diagnostician with a
more accurate record of a child's strengths and weaknesses.
This renewed interest in Cohen's concept that one ability of
verbal comprehension could be more impressed by formal education than
another ability of verbal comprehension led to the idea that this dis
tinction may be evident in other exemplars of verbal comprehension.
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The question of whether empirical evidence could be found to support
such a distinction led to a search for relationships among verbal com
prehension indices reflecting such a distinction.
development of the Model Countermodel Matrix.

This led to the

However, the influence

of Neisser's (1967) model of cognition altered slightly the second con
cept.

Instead of looking for a distinction between behaviors that re

flected impact by formal education and behaviors that seemed to suggest
the application of verbal judgment to new situations, a slightly differ
ent connotation taken from Neisser's model of cognition was used as a
classification rationale.

Neisser (1967) has provided a model of cog

nitive psychology in which the organism actively contributes to the
construction of knowledge in the processing of information into and out
of long term memory.
Consequentially this line of thinking led to two questions
being asked about each of the four pairs of verbal comprehension in
dices.

Is the behavior measured by this indice more likely to be

impacted by formal education?

Is the behavior more likely to be repre

sentative of skills by which a child will actively construct his own
comprehension of something that is to be stored in long term memory?
The answers to these two questions determined the results of the heu
ristic classification of the verbal comprehension indices which are
presented in Figure 2.
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Psychometric

Figure 2.

Ecometric

WISC-R
FACT I

ITBS
Voc.

Residual
Miscues

PLAT
FACT I

WISC-R
FACT II

ITBS
Reading

Miscue
Retelling

CLA-ST
FACT II

Verbal comprehension indices classified in the model
countermodel matrix
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WISC-R Factor Scores

WISC-R Fact I.

Following Cohen's (1959) original interpretation

this factor was considered to be measuring behaviors that were more im
pressed by formal education.

Therefore, it was classified in the reac

tive psychometric cross-partition.

WISC-R Fact II.

This factor was considered to be less impressed

by formal education than WISC-R Fact I.

Attending to crucial attributes

of a stimuli is considered the first step in some information processing
models (Neisser 1967).

If a child is not easily distracted, s/he should

be free to attend to the task at hand.

Therefore, this factor was

classified in the active psychometric cross-partition.

ITBS Subtest Scores.

The other psychometric reactive and active

cells will have the Iowa Test of Basic Skills (ITBS) subtest scores
entered into them.

The placement of these scores follows the mechanis

tic versus organismic philosophy applied to the description of what
skills each subtest is measuring.

For example, the early mechanistic

S-R learning theory approach to reading would assert that comprehension
would be built from the parts of language, first words, then sentences,
paragraphs, and finally, whole passages and stories.

The S-R position

denies the role of past experience in shaping this process because
learning is assumed in all instances to result from the direct connec
tion of a stimulus to a response.

"Accordingly the idea that a given

stimulus was not joined directly with some overt action, but was
processed by an internal system was ruled out" (Bergan and Dunn 1976,
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p. 305).

Of course, the organismic approach would take the exact

opposite viewpoint.

Following this rationale the vocabulary subtest

scores were placed in the reactive-psychometric cell and the Reading
Comprehension subtest score in the active-psychometric cell.

The ITBS

teacher's guide states "Other things being equal, the child with the
richest vocabulary reads the best" (Hieronymous and Lindquist 1971,
p. 31).

RMI Scores.

The remaining two cells—ecometric reactive and

ecometric active were completed by the entry of the residual miscues
per 100 words into the former cell and the retelling score into the
latter.

The rationale for this placement resulted from the fact that

the child's own experiences and language enter into the retelling score
more than they do into the residual MPHW score.

Language Factor Scores.

PLAT Fact I was loaded upon by vari

ables from only the written language tasks.

Therefore, the classifica

tion of this score into the ecometric reactive row seemed heuristically
valid.
CLA-ST Fact II was loaded upon by variables from only the oral
language tasks.

Therefore, the classification of this score into eco

metric active row seemed heuristically valid.
Whether or not this heuristic classification system has any
intuitive value depends upon the results of the discriminant analysis
presented in the next section.
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Data Analysis Results
Two tests of statistical significance were used.

The t-test

for independent samples was conducted on the means of the verbal com
prehension indices for Follow Through and Comparison children.

A dis

criminant analysis was used to assign the observation of the linear
discriminant function score of each child to one of two groups—Follow
Through or Comparison—on the basis of the value of the observation.

T-Test
The means, standard deviations, and t-test results for the
means of the verbal comprehension indices between Follow Through and
Comparison children are presented i'n Table 4.

The differences between

the means of these two groups were found to be not significant at the
5% level for each one of the eight verbal comprehension indices.

Discriminant Analysis
An alternative way to describing differences between two groups
on each variable taken singly is to construct a linear combination of
the set of variables that will maximally differentiate between the
groups in question.

After the discriminant function was computed, the

observations were resubstituted into the function and classified.

The

discriminant function score of each child was used to assign each child
to one of the two groups—Follow Through or Comparison.

Chi Square.

A chi square test was performed to determine if a

significant number of observations were correctly classified as compared

Table 4.

Means, standard deviations, and t-value of verbal comprehension indices
for follow through (N=29) and comparison samples (N=23)

Test

Follow Through
S
X

X

Comparison
S

t-value

-.0163

.8817

-.0550

1.0513

.14

.0568

.8836

-.0728

1.2104

.45

ITBS Vocabulary

14.5862

5.4936

16.7391

7.2565

-1.22

ITBS Reading

23.6207

12.2107

26.5217

13.8494

- .80

4.1649

2.8174

5.7011

5.7593

-1.26

61.3103

14.5359

60.8696

15.7777

.10

PLAT FACT I

.2268

.9503

.0618

1.0528

.59

CLA-ST FACT II

.0509

.7864

.0897

.8985

- .17

WISC-R FACT I
WISC-R Fact II

Residual Miscues
Miscue—Retelling
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to the number of observations that were incorrectly classified into
their actual educational placement in Follow Through or Comparison
classrooms.
Table 5 presents the chi square and apparent error rate.
Lachenbruch (1975, p. 30) defines the apparent error rate as "the frac
tion of observations in the initial sample which are misclassified by
the sample discriminant."

This method contains a bias because the same

observations are used to calculate the function and to evaluate it.
The X

o

of 7.69 is significant (p < .006) for the number of observations

that were correctly classified as compared to the observations that
were incorrectly classified, consequently the differences observed be
tween the groups is statistically significant.

Table 5.

Apparent error rate of the classification results of the
discriminant function

Assigned To

True Group
Follow Through
Comparison

Follow Through
Comparison
Total
Pl

=

21

8

29

8

15

23_

29

23

52

8
29

8
p2 = 23
p

=

Total

=

• 275

=

• 347

16
52 - * 307

X2 = 7.692

p ^ .006
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However, this highly, significant statistic does not automatically
guarantee that the predictor battery exhibits a high degree of differen
tiation among the two groups.

To measure the extent of differentiation

or the total discriminatory, power, Tatsuoka (1970,. p. 48) has proposed
the following multivariate statistic:

'^multi = 1 -

W h e r e ^ ^2 • • •

_
N
(N-K) a+\r) a+ii2) ' • • (1+Ar> +

r

a r e

e

1

i9envalues found in computing the

discriminant functions, N is the total sample size and K is the number
of groups = from this equation with

A

=

-2817 (Table 6), N = 52, and

K = 2,
cJ^multi = 1 -

52
(50) (1.28170) +• 1

= .20

Thus, about 20% of the total variability of this discriminant
function is attributable to group differences.

Or to explain this

another way, 20% of the variability in the discriminant space is rele
vant to group differentiation.

This percentage may be considered a

measure of the total discriminatory power residing in the discriminant
function (Tatsuoka 1970).

"What is of greater interest, however, is to

see if any meaningful interpretation can be given to the one discrim
inant function treated as

1

factors1 that underlie the group pattern of

weights (much as we examine the pattern of factor loadings in inter
preting the outcome of a factor analysis)" (Tatsuoka 1970, p. 51).
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Table 6 presents the pattern of weights that, when combined,
formed the linear combination of the verbal comprehension indices that
best differentiated between the Follow Through and Comparison groups.
By "positive direction" is meant the direction descriptive of the group
having the higher mean score on this linear combination which, in this
case, is the Follow Through group whose mean is found to be .46.

The

"negative direction" then, is the direction more descriptive of the
comparison group whose mean on the linear combination is -.58.

Looking

at those weights whose absolute values are no less than about one-half
of the largest weight (-1.74) for ITBS vocabulary, it is seen that the
factors which contribute the most in the positive direction are WISC-R
FACT II and PLAT FACT I, while those contributing the most in the nega
tive direction are Miscue Residuals I and ITBS Vocabulary (Tatsuoka
1970).
Taking these four factors into account, the following picture
of Follow Through and Comparison group differences emerges:

The high

Follow Through child uses written language to effectively communicate
his/her own experiences, feelings, and ideas as well as performing well
on the Verbal Comprehension factor of the WISC-R.

Kaufman (1975,

p. 138) retained the label for this factor of verbal comprehension be
cause "it describes the theoretical ability underlying the factor in
terms of both item content (verbal) and mental process (comprehension)."
The high comparison child scored higher on the ITBS vocabulary subtest
yet in orally reading a story made more miscues that were disruptive
of meaning.

Table 6.

Discriminant function weights of the set of verbal comprehension indices
that maximally differentiated the follow through (N=29) and comparison
groups (N=23)

Variable

Factor

WISC-R FACT I

A

School impressed cognition (oral language)

.8256

WISC-R FACT II

B

Processing information (oral language)

.1196

ITBS Voc I

C

Recognize definitions (printed language)

ITBS Reading II

D

Processing information (printed language)

Residual Miscues I

E

Portion of miscues disruptive of meaning
(oral language)

- .8309

Miscue Retelling II

F

Expression of story plot and meaning
(oral language)

- .2299

PLAT FACT I

G

Fluency (written language)

CLA-ST FACT II

H

Fluency (oral language)

Eigenvalue
Percent of Trace

-1.7459
0

.6821
- .2258
.2817
100
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Table 7 presents the intercorrelation matrix for the eight
predictor verbal comprehension indices.

The model categories of

reactive, active, psychometric, and ecometric of the Model Countermodel Matrix were employed to investigate the frequency of significant
correlations among the four indices classified within each model type.
Among each of the four indices grouped into a class, six correlations
resulted from the group of four indices classed by model type.

Table 7.

Intercorrelations among the verbal comprehension indices
for follow through (N=23) and comparison samples (N=23)

Variables

1

WISC-R FACT I

-

WISC-R FACT II

-.03

2

4

5

6

7

-

ITBS Vocabulary

.68*

.26

ITBS Reading

.57*

.27

Miscue Residual

3

-

.78*

-

-.35* -.27* -.54* -.42*

-

Miscue Retelling

.33* -.05

.21

.12

PLAT FACT I

.27*

.61*

.50* -.38*

.17

CLA-ST FACT II

.07

.01

.10

.28*

.31*
-.02

*Significant at .05 level of probability

-.37*

-.22

-

.04

8
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Table 8 presents the results of this frequency count.

All six

of the possible correlations among the four indices (WISC-R FACT I,
ITBS Vocabulary, Miscue Residual and PLAT FACT I) of the reactive group
were significant.
The weights assigned to the different indices in forming the
linear combination of verbal comprehension indices that best differen
tiates between the Follow Through and Comparison groups are consistent
with the heuristic classification scheme of the Model Countermodel
Matrix.

The pattern of relative weights assigned to the different in

dices indicates that those indices classified as being more impressed
by formal education in the MCM were the same indices that contributed
the most to the differentiation between the Follow Through and Compari
son groups.

Table 8.

Percent of significant correlations within each class
of the model countermodel matrix

Model
Class

Cross
Partitions

Active

Psychometric
and Ecometric

1
6

Reactive

Psychometric

6
6

Psycho
metric

Reactive and
Active

3
6

Ecometric

Reactive and

3
6

Significant
Correlations

%

.16
100.

.50
.50

CHAPTER 4

SUMMARY, CONCLUSIONS,
IMPLICATIONS, AND RECOMMENDATIONS

This final chapter contains a summary of the research, conclu
sions with implications, and recommendations for further research.

Stmimary

Purpose
The TEEM Case Study was developed to serve two functions, the
pragmatic and the dialectical.

The pragmatic function was to develop

indices of verbal comprehension that would mirror TEEM and comparison
educational program impact on the child outcome of verbal comprehension.
The dialectical function was to analyze the data results in terms of
their relationships to the conceptual framework within which researcher
judgment had heuristically categorized the original verbal comprehension
indices.

A crossbreak format was constructed in which two measurement

models—psychometrics and ecometrics—were cross-partitioned by the
reactive and active psychological models of man.

This crossbreak

created the Model Countermodel Matrix (MCM) within which each verbal
comprehension index was categorized.

The indices were classified as

representing either a psychometric act o,f measurement in which the
observation was referenced to a norm group or an ecometric act of
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measurement in which the observation was referenced to a situational
task set in an environment.
into two categories:

Then the indices were cross-partitioned

one representing "reactive" behaviors that were

considered to be more impressed by formal education and the other,
active behaviors, considered to be more representative of information
processing skills by which a subject actively constructs knowledge
(Figure 1).
Data were collected on three larger overlapping samples of
Wichita, Kansas third grade children during the same period of time in
the spring of 1976.

Miscue analysis of the reading of 76 children

(Ewoldt 1976) and Situational Language Tasks to collect oral and written
language samples were administered to 174 children.

An intelligence

verbal scale was administered to 52 children for whom achievement sub
test scores were also available.

The sample for the TEEM Case Study

consisted of children who were members of each of the above samples and
so had a complete set of miscue analysis, language samples, intelligence
verbal scale subtest scores and achievement subtest scores.

Instruments.
data were:

The instruments utilized to collect psychometric

(1) Wechsler Intelligence Scale for Children-Revised

(WISC-R)—seven subtests, (2) Iowa Test of Basic Skills (forms 5 and 6)
vocabulary and reading subtests.

The instruments utilized to collect

ecometric data were:
1.

Reading Miscue Inventory (RMI)

2.

Productive Language Arts Test (PLAT)

3.

Children's Language Assessment Situational Tasks (CLA-ST).
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Data Analysis.

A factor analysis was performed on the scores

of the entire Wichita language sample (N=174).

A principal component

analysis followed by a varimax rotation of two factors was performed on
the collective PLAT and CLA-ST variables.

Two factors scores were de

rived from this analysis and entered into the MCM.
The same procedure used for the language variables was dupli
cated for the WISC-R variables.

A principal component analysis followed

by a varimax rotation of two factors was performed on the WISC-R Verbal
Scale Subtest Scores including Digit Span as well as Picture Completion
(N=52).
Once the indices were developed and categorized, the next step
was to construct a linear combination of the indices that would maxi
mally differentiate between the Follow Through and Comparison groups.

Major Results.

A linear discriminant function (ldf) was con

structed from the eight verbal comprehension indices categorized by the
MCM.

It was found that this ldf was able to correctly classify 36 chil

dren out of the sample of 52 (X^ = 7.69 p

.006).

The pattern of

weights that, when combined, formed the linear combination of the verbal
comprehension indices that best differentiated between the two groups of
children provided the following picture of Follow Through and Comparison
group differences.

The high Follow Through child was able to express

experiences and ideas in written language and achieved a better score on
the verbal comprehension factor of the WISC-R.

The high Comparison

child achieved a better score on the ITBS vocabulary subtest but made
more miscues that were disruptive of meaning while orally reading a
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story.

The pattern of weights also indicated that out of the eight

original indices only the four that were categorized in the reactive
row of the MCM relatively contributed to the differentiation of the
Follow Through and Comparison groups of children.

Conclusions and Implications
The manner in which the TEEM Case Study was organized required
consideration of the results of all three of the data processing phases
in order to state the conclusions that were drawn from their results.
This is so because the data analysis phase of the data processing pro
vided empirical evidence about the structure of relationships found
among the verbal comprehension indices that had previously been heuristically classified into the categories of the Model Countermodel Matrix.
Consequently, the statement of conclusions accompanied by implications
and their recommendations for Follow Through research and enactment
range across the results of each of the three phases of data processing
instead of being sequenced by the temporal order of their findings.

Interpretation of Discriminant Function Weights
It was found that the discriminant function correctly classified
a significant number of observations of the sample of 52 third grade
children into their actual placement in a Follow Through or Comparison
educational group (X 2 = 7.692 p ^ .006).
was rejected.

Therefore, the null hypothesis

From this result it was concluded that this sample of

Follow Through children who had participated for three years in Wichita
classrooms implementing the Tucson Early Education Model had developed
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a set of verbal comprehension skills that was different from the sample
of Comparison children.

Implications.

This finding indicates that educational placement

may be an important factor in the development of a specific pattern of
verbal comprehension skills given a battery of such skills from which
assessment is conducted.

Limitations of Discriminant Function
It may be thought that it would be best to speak of resemblances
and differences of a group with respect to each predictor variable sepa
rately.

Tatsuoka (1970, p. 55) assures us that this is not so:

"For

the original variables usually stand in such a complicated pattern of
intercorrelations among one another that we cannot, without the danger
of redundancy and inconsistency, speak of group differences with respect
to each of them separately."
Another concern over use of the discriminant analysis in the
TEEM Case Study concerns the question of whether or not the underlying
assumption of multivariate normality of the predictor variables was
violated.

This would be a particular concern with the data classified

within the ecometric model of measurement.

Pohl (1974) investigated

the relative classificatory ability of the linear discriminant function
and the Bayesian taxonomic procedure.

These techniques were applied to

multivariate normal and nonnormal data with differing degrees of overlap
in the distribution of the predictor variables.

The results of this

study indicated that the linear discriminant function appears to be an

61
extremely robust statistical technique.

It was concluded that the

linear discriminant function could be used under a much wider variety
of conditions than was believed possible prior to the results of this
research (Pohl 1974).
A final caution about interpreting the results of a discrim
inant function must be considered.

One purpose for the use of a dis

criminant function is that its results present information about the
nature of the differences that appear among the preexistent subgroups.
This information allows us to go beyond a mere statement that differ
ences are significant to an attempt to understand the origin of these
differences and to suggest more refined hypotheses.

Jones (1966)

stresses that any interpretation of group differences must be consid
ered not as substantiated principles, but rather as hypotheses to aid
in the design of further experimental research.

Hypotheses Generated by Discriminant Function
Holding this caution firmly in mind, the ensuing discussion of
conclusions and implications will center around the information pro
vided by the discriminant function that is most suggestive of hypotheses
for future research.
The most important finding is that differences did exist between
the two groups.

This finding is not consistent with the findings from

the national Follow Through Planned Variation Experiment (U.S.O.E.
1977).

Kennedy (1978), utilizing an alternate approach for aggregating

findings termed meta-analysis by Glass (1976), found that the Tucson
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Early Education Model along with three other identified Follow Through
models showed no sizeable negative or positive effects.

The measures

used in the reanalysis by Kennedy was limited to four subtests of the
Metropolitan Achievement Test—Language, Reading Comprehension, Math
Computations, and Math Problem Solving, and the Raven's Progressive
Matrices Test.
The Kennedy reanalysis is an average treatment effect with
model projects being the unit of analysis.

Such an average treatment

effect cannot predict what effects a model may have when implemented in
a specific community.

The primary finding of the Abt Associates report,

with which the House Critique agreed, was that the variation of the
means within each model from site to site is greater than the variation
of the means among the models.

This variation in effect from site to

site across every measured domain was strong for every model in the
study.
Consequential to.the finding of this great variation from site
to site in the results of each model, the finding that group differences
exist between TEEM and Comparison children in Wichita, Kansas is not
unexpected.

The meaning of these differences is questionable, however,

since interpretations of a discriminant analysis may be considered only
as generating hypotheses to suggest further experimental research.
Consequentially, the nature of the differences between TEEM and Compari
son children imply that the following areas need further investigation.
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Relationship between Process and Results of Reading Assessment.
The instrument chosen to observe various components of the reading
comprehension process appears to affect the nature of the results.

The

manual of the ITBS (Hieronymus and Lindquist 1971, p. 31) states,
"Other things being equal, the child with the richest vocabulary reads
the best."

It was found that Comparison children scored higher on the

ITBS vocabulary, yet an analysis of their residual miscues indicated
that more miscues that were disruptive of meaning were made by the
Comparison children.
Both theoretical and pragmatic concerns are at issue in impli
cations for further research derived from this conclusion.
matic question could be simply stated:

The prag

What is the relationship

between a child's performance on the ITBS vocabulary subtest and his
actual comprehension of what s/he reads as measured by the Reading Miscue Inventory?
However, this simple statement does not take into consideration
all of the theoretical issues that researchers need to systematically
investigate about linguistic competence and the language learning
capabilities of children learning to read that underlie the observed
phenomena that led to this question.

Goodman and Goodman (1977) take

the position that beginning readers may draw on their control of the
rules and syntax of oral language to facilitate developing proficiency
in written language.

In their view, this is so because the deep struc

ture and rules for generating the surface structure are the same for
both oral and written language.

This view has definite implications
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for answering the crucial question of what is the relationship of
written language to oral language in the process by which the meaning
of the message being communicated is comprehended.

Is it necessary

for writing to be recoded to sound in order for it to be comprehended
or does the converse apply that written language can be read aloud
only after comprehension of meaning.

Goodman and Goodman (1977,

p. 323) support the latter position:
This is not a matter of translating or recoding print to
sound and treating it as a listening task. Rather, it
is a matter of readers using their knowledge of language
and their conceptualizations to get meaning from print,
to develop the sampling, predicting, confirming, and
correcting strategies parallel to those they use in
listening.

These beliefs about the reading process led to the development
of the Reading Miscue Inventory in which "oral reading miscues are the
windows on the reading process at work" (Goodman and Goodman 1977,
p. 323).

The results of looking through these miscue windows at the

reading process have led to an important conclusion:

"Other things

being equal, short language sequences are harder to comprehend than long
ones.

Sentences are easier than words, paragraphs easier than sentences,

pages easier than paragraphs and stories easier than pages" (Goodman and
Goodman 1977, p. 330).
Coincidently, the identical choice of words "other things being
equal" were made by Goodman and Goodman (1977) and Hieronymus and Lindquist (1971) to state opposite viewpoints regarding the relative posi
tion of single words in the hierarchy of possessing proficiency in
reading comprehension.
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In the TEEM Case Study, one thing that was not equal was the
type of reading instruction utilized in TEEM and Comparison classrooms.
Ewoldt's (1976) discussion of the results of the Miscue Analysis of the
reading of Wichita TEEM and Comparison children identified four vari
ables on which significant differences were found between the two
groups.

The implications of these differences supports the assumption

that different methods of reading instruction were utilized in the
traditional and Follow Through programs.
The significantly larger percentage of uncorrected miscues,
the significantly smaller percentage of unsuccessful attempts,
and the slightly smaller percentage of perseveration for the
Follow Through group, combined with the equivalent semantic
acceptability percentages for both groups, indicate that
Follow Through readers are using the strategy of guessing at
unknown words and then continuing to read, which is an effi
cient strategy, to a greater extent than the NFT readers.
This strategy reflects reading instruction which does not
focus on precise reading as its goal (Ewoldt 1976, p. 28).

By taking all of the above information, including the issues
about the linguistic nature of the reading process into consideration,
the previously stated suggested question for a future research study
must be expanded.

This expansion should include a thorough documenta

tion of the method of reading instruction and the theoretical positions
underlying this approach that are utilized to teach or introduce chil
dren to reading.

Even the position of teachers on the question of

whether or not one can teach reading should be included in this descrip
tion because it may influence how children process language to acquire
comprehension.

66
Smith (1975) points out that a distinction must be made between
teaching and learning in reading instruction since rules for reading
cannot be provided to children because such rules exist at an under
lying level of language that is inaccessible to direct examination.
The assumption that much of the skill in language that accounts for the
phenomena of reading lies beneath its surface suggests that the only
way to learn reading is by reading just as the only way that a child
learns spoken language is by talking and listening (Smith 1975).
The question then becomes:

Do differences exist in children's

difficulty orderings of comprehension competencies applied to single
word, phrase, sentence, and full nature linguistic text?

If such dif

ferences are found to exist, will the type of reading instruction re
ceived by a child predict the difficulty orderings?

Relationship between Oral and Written Language.

During the

data reduction phase, it was found from the factor analysis of the lan
guage variables that only written language variables loaded on PLAT
PACT I and only oral language variables loaded on CLA-ST FACT II.

From

this finding, it was concluded that very little relationship existed
between the oral and written language variables as they were coded for
the TEEM Case Study.

Goodman and Goodman (1977, p. 323) state that

"The differences between oral and written language result from differ
ences of function rather than from any differences in intrinsic char
acteristics."

This suggests that further research should be conducted

into the relationship between oral and written language samples.

If

these samples were coded by a model that could theoretically bypass

67
the issue of function and tap directly into the representation of mean
ing, perhaps an underlying relationship would be shown.

Kintsch (1974)

has developed a model for the representation of meaning in memory that
has been utilized in developing a model for analyzing and predicting
the readability of text (Kintsch and Vipond 1977).

This model is a

more clear-cut way to clarify how meaning is comprehended by studying
the relationship between meaning and behavioral indices rather than
studying the relationship between words and behavioral indices.
The hypotheses to be investigated in this study would be the
degree of relationship existing between oral and written language sam
ples when those samples are coded by two different methods.

One, a

model utilizing word characteristics of the surface structure of lan
guage and the other a model utilizing meaning in proposition units
that applies the methods of coherence analysis to the macrostructure of
the text (Kintsch 1974).
Such research investigates the link between psychological
theories, educational ideologies, and their impact on child outcomes.
Franklin and Biber (1977) document a number of recent books and articles
that reflect an intensified effort to grapple with the intricacies of
these complex interrelationships yet they seemed to represent more winsom writing than empirical research.

It is this researcher's opinion

that future Follow Through studies should be research oriented, as well
as evaluation oriented.

Along with evaluating program effects, research

needs to also investigate the issue of the power of instructional models
to develop different patterns of comprehension and cognitive skills.
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Empirical Support for Classification System
The next conclusion and corresponding recommendations to be
discussed concerns the support provided by the discriminant function
for the heuristic classification system used in the development of the
Model Countermodel Matrix.
It was found that the four indices that contributed the most
to differentiating between the two groups were classified in the reac
tive row of the MCM.

From this finding it was concluded that these

indices classified as being more impressed by formal education were
observations of behaviors that were more impacted by educational pro
grams presented by both the Tucson Early Education Model and the tradi
tional classroom curriculum.

The indices classified in the reactive

row are in contrast to the indices classified in the active row cate
gorizing observations of behaviors more representative of information
processing behaviors by which a child actively constructs knowledge.
The indices classified in the active row were considered to be less
susceptible to formal educational influence than those indices classi
fied in the reactive row of the MCM.

The pattern of weights of indices

classified in the active row category of the MCM contributed little or
nothing to discriminating between the two groups.
It has been suggested that this finding could lead to an alter
native conclusion.

Perhaps the behaviors represented by the indices

classified in the active row have not been included as instructional
objectives of the curriculum of either the TEEM or comparison programs.
However, an examination of the goals of the Tucson Early Education Model
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(Appendix A) and its instructional objectives indicates that oral as
well as written language has been an instructional objective.

TEEM's

use of the Language Experience in Reading Approach to reading instruc
tion focuses on a child formulating a story in oral language that is
then written into a story.

This method should teach behaviors that

would be reflected in the opposite sequence of children reading a story
and then retelling the story in their own language.

Consequential to

this information, the original conclusions by which the indices were
categorized into the classes of the MCM were retained.

However, the

suggestion of the alternative conclusion raises the issue of the nature
of classification systems and their use in Follow Through research.
In the United States Office of Education response (Wisler et al.
1978) to the critique of the Follow Through evaluation (House et al.
1978), concern is expressed that readers may gain the false impression
that the usefulness of the evaluation results depend on the resolution
of labeling and classification disagreements.

Wisler and associates

express a most pertinant viewpoint on this issue.
Over the years, many attempts have been made to classify and
label the Follow Through models, probably out of a desire to
draw from the Follow Through experiment some conclusions about
general educational approaches that are not necessarily tied
to specific models- The erroneous interpretation made by
Kilpatrick (1977) and the reaction by House and associates sug
gest that classification schemes are too easily misinterpreted
and provoke needless disputes. When used by those espousing or
defending a general educational theory, the classifications tend
to divert attention from the main findings. We therefore suggest
that everyone agree to disagree on classification and that
attention be focused on other aspects of the Follow Through find
ings. Contrary to the impression left by the critique, the
Follow Through report presents unaggregated results broken down
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by cohort stream, analysis technique, subtest, and site,
allowing readers to classify and label as they wish (Wisler
et al. 1978, p. 177-178).

This researcher expresses complete agreement with this view
point quoting it to provide support for the same position taken within
the TEEM Case Study.

While the subject of the above discussion is the

classification of Follow Through models, it is believed that the same
position holds true for classification of outcome measures.

The re

search results and conclusions of the TEEM Case Study are presented so
that the pragmatic data results could stand alone outside of the
theoretical classification system.

The purpose for which the verbal

comprehension indices were heuristically categorized was to confront
the value premises of the researcher that are implicitly present in the
act of choosing instrumentation by which the observations are conducted
within a study.

Once the assumptions underlying the choice of observa

tion techniques developed within measurement models and interpreted by
psychological models are explicitly stated, their influence upon data
collection, analysis, and interpretation can be tracked and evaluated.
Messick provides support for this explicit statement of re
searcher judgment as part of the research.

In asking how social science

can cope with the selective biases of its researchers, Myrdal (in
Messick 1975, p. 964) provides the standard answer to this question:
"There is no other device for excluding biases in social sciences than
to face the valuations and to introduce them as explicitly stated, spe
cific, and sufficiently concretized value premises."

This is
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interpreted to mean that if the value premises of the researcher "can be
identified and specifically stated, their influence upon data collec
tion, analysis, and interpretation can be tracked and evaluated"
(Messick 1975, p. 964).

Recommendations

It is recommended that two functions of the research be included
in future investigations of Follow Through models.

This is so because

labeling and classification systems reveal the value premises of the
researcher as well as the pretheoretical world views.

The latter are

necessary because the theoretical constructs used in the development of
the model being investigated are analogically constructed from such pre
theoretical world views.

These two functions of research could be the

pragmatic and mathetic.

Mathetic Function of Research
The term "mathetic" was used by Halliday (1975) to describe the
learning function of language in which a child's new words function
mainly as a means of categorizing observed phenomena.

This results in

the construction of a heuristic hypothesis about the world around the
child in the form of a semantic system whose meanings are portrayed by
words and structures.

This system is used by the child in contexts of

observation, recall, and eventually for prediction (Halliday, 1975).
By analogy it seems that the social scientist who attempts to
build into the design of his research an explicit statement of "con
cretized value premises" develops a conceptual framework within which
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observed phenomena are categorized, thereby creating a structure for
the general purpose of learning what relationships exist among his
world view, value premises, and research results.

Consequently, this

analysis could be termed the "mathetic" function of research in which
the relationships drawn from the data serve to provide evidence either
in support of or rejection of the explicit statement of the "con
cretized value premises" specified by the researcher in the body of
his report.

This mathetic function may also reveal how the presupposi

tions of the researcher influence data collection, analysis, and
interpretation.
It would seem to be a fair comparison to say that, in a more
specific manner, the mathetic function, within the present context of
identifying acceptable strategies for explicating researcher value prem
ises, in Follow Through research corresponds to the more general heuris
tic uses of survey science.

In survey science some people in the

various sciences are more interested in "indication procedures" than
in "conclusion procedures."

This is so, according to Cooley and Lohnes

(1971) because in a young science the heuristic uses of multivariate
procedures for specifying the details of theoretical constructs and
relationships among these constructs are far more important than the
hypothesis testing uses even though the two are usually intertwined.

Pragmatic Function of Research
In contrast to the mathetic function, the pragmatic function
would serve the purpose of finding and statistically testing the rela
tionships that exist within the data.

Then these results would be

expressed without it being necessary to resort to the classification
system developed within the mathetic function of the research.

The

TEEM Case Study organizational format clearly separates the data proc
essing phases into a data classification stage and a data analysis
stage.

This presents one strategy for disengaging the mathetic and

pragmatic functions of a research investigation of a Follow Through
model.
However, this disengagement process does not imply that the
classification issues may be considered apart from the empirical data
results.

On the contrary, it is only the results of the study that can

provide support either for or against classification categories.

The

point is that the data may be considered apart from such issues but
classification issues must be considered in conjunction with the data.
The following discussion is an example of how the mathetic
function of research may be applied to the TEEM Case Study.
Recognition that alternative views of reality exist on a metatheory level can be found in a vast literature.

It describes the rela

tionships among models, theories, and methodologies flowing from the
choice of one world view over another (Lewin 1935, Einstein and Infeld
1938, Brunswik 1957, Black 1962, Cattell 1966, Reese and Overton 1970,
Overton and Reese 1973, Riegel 1973, Jenkins 1974, Cronbach 1975).
Two basic visions of the nature of reality may be abstracted
from the writing of these men:
1.

Reality exists in categorical dichotomy.
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2.

Reality exists in universal pattern based on the inner harmony
of our world.

Categorical Dichotomy.

Reese and Overton (1970) have developed

a comprehensive paper conceptualizing the direct lines of "categorical
determinism" that stretch from metaphysical models, which originate in
metaphor, through scientific theories, to the manner in which empirical
evidence is analyzed and interpreted.

This paper, "Models of Develop

ment and Theories of Development" identifies two radically different
models which have had a pervasive effect upon the nature of psychology,
generally, and developmental psychology, specifically.

These two models

are the organismic and mechanistic world views (Reese and Overton 1970).
These two pretheoretical models have a pervasive effect on
theory construction.

Theories built upon radically different models

are logically independent.

Therefore, independent models cannot be

assimilated to each other without violent rupture of the logical frame
work of one.

Failure to identify when this occurs leads to faulty over-

generalization and confusion (Reese and Overton 1970).

Universal Pattern.

This concept is central to the thinking of

Albert Einstein.
Without the belief that it is possible to grasp the reality
with our theoretical constructions, without the belief in the
inner harmony of our world, there could be no science. This
belief is and always will remain the fundamental motive for
all scientific creation. Throughout all our efforts, in every
dramatic struggle between old and new views, we recognize the
eternal longing for understanding, the ever-firm belief in the
harmony of our world, continually strengthened by the increasing
obstacles to comprehension (Einstein and Infeld 1938, p. 313).
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When scientists believe in the "inner harmony of our world"
their research often becomes a quest for universal patterns within which
exist basic relationships among essential common features of reality
that implicitly govern how that reality functions.

The matter of which

the entire universe is made follows certain basic patterns that may be
used to describe how the components are related one to the other.

The

same pattern or configuration is used to describe the components found
in the vast reaches of intergalactic space and those found in the minute
reaches of subatomic space.

A central nucleus about which elements

orbit describes the design of both galaxies and atoms.
The outlook of a Bruno, a Kepler, or Galileo is determined by
the idea of a comprehensive, all-embracing unity of the physi
cal world. The same law governs the course of the stars, the
falling of stones, and the flight of birds. The homogenization
of the physical world with respect to the validity of law de
prives the division of physical objects into rigid abstractly
defined classes of the critical significance it had for
Aristotelian physics, in which membership in a certain concep
tual class was considered to determine the physical nature of
an object.
Closely related to this is the loss in importance of logical
dichotomies and conceptual antitheses. Their places are taken
by more and more fluid transitions, by gradations which deprive
the dichotomies of their antithetical character and represent
in logical form a transition stage between the class concept and
the series concept (Lewin 1935, p. 10).

It is this fact of the interrelatedness of universal design
that provided the rationale for the use of analogy to provide a means
of gaining knowledge about something unknown from something that is
known.
A presupposition held by the author of this paper is that
reality exists in terms of universal pattern rather than categorical

dichotomy.

This philosophical position necessitates a conceptualization

of how to incorporate the diverse view of a Labov and an Englemann about
language into a "belief in the inner harmony of our world."

This assump

tion provides the foundation that guided the construction of the Model
Countermodel Matrix (MCM), the heuristic categorization of data by the
classification system of the MCM and the interpretation of the nature
of relationships among the data once it was analyzed.

One purpose of

the mathetic function applied to any research is to reveal how the pre
suppositions of researcher influence data collection, classification,
and conclusions drawn from the pragmatic results.

The first two have

been discussed in the section describing the Model Countermodel Matrix;
it remains to explicate how the conclusions have been influenced.
A key impact of the belief in universal pattern as opposed to
categorical dichotomy is to interpret the findings in a way that does
not support the concept of a family of procedures.

This concept is the

direct analogue at the procedural level of the concept of a family of
theories (Overton and Reese 1973) discussed in the section on models of
man in Chapter 1.

The concept of a family of procedures states that

models of man have implications that tend to insure the generation of
empirical evidence which supports the basic theoretical position.

It

is because of this lack of autonomy of facts from theoretical viewpoint
that Messick (1975) suggested the research strategy of dialectic evalua
tion which confronts one family of theories against another.
place in this confrontation?

What takes

It is the desire of this researcher to

find an interpretation that promotes model reapproachment between the
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categorical dichotomous reactive and active models of man as presented
by Reese and Overton (1970).
The section of models presents alternative viewpoints of
reality.

A quote from Reese and Overton (1970) states that pleas for a

synthesis between theories derived from different world views are
futile.

This is so because by mixing world views such a synthesis also

mixes truth criteria.

However, the concept of translation is excluded

from this criticism because translation becomes the actual construction
of a brand new theory with an unmixed model.

This construction occurs

when the terms and propositions from one theory and from its model are
redefined consistently with the new model and are related to the other
terms in the new theory.
Reese and Overton (1970, p. 123) identify one other acceptable
way in which a theory may include more than one world view:

"There are

eclectic theories which include more than one world view, but if such a
theory always keeps the paradigms separate and specifies when each is
to be applied, it completely avoids the undesirable eclecticism in
which world views are mixed and hence truth criteria are confused."
Reese and Overton (1970) state that an example of this "good"
type of eclecticism is provided by S. H. White's analysis in 1965 of
the transitions that occur between about five and seven years of age in
children.

"Before the transition, a mechanistic, associative model

accounts for behavior; after the transition, a cognitive model seems to
be needed" (Reese and Overton 1970, p. 123).
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The idea of "complementarity" (Smethurst 1955) is a third con
ceptualization of how communication may proceed between alternative
world views of reality.

This concept is a conceptualization of the

dilemma in the physical sciences caused by the state of affairs in
which there are phenomena which can be explained by the quantum theory
but not by the wave theory (photo-effects is an example).

There are

phenomena which can be explained by the wave theory but not the quantum
theory (the bending of light around obstacles is a typical example).
"Finally, there are phenomena, such as the rectilinear propagation of
light, which can be equally well explained by the quantum and the wave
theory of light" (Einstein and Infelder 1938, p. 277-278).
The question becomes, what is the nature of light?
Is it a wave or a shower of photos? .... There seems no
likelihood of forming a consistent description of the phenomena
of light by a choice of only one of the two possible languages.
It seems as though we must use sometimes the one theory and
sometimes the other theory, while at times we may use either.
We are faced with a new kind of difficulty. We have two con
tradictory pictures of reality; separately neither of them
fully explains the phenomena of light, but together they do
(Einstein and Infelder 1938, p. 278).

This phenomena was demonstrated with the discovery that the description
of the nature of light as consisting of rays or particles depends upon
the design of the apparatus utilized in observations of light phenomena.
To this fact, Niels Bohr is attributed by Smethurst (1955) to have
applied the word "complementarity" which thus introduces the idea of
complementary languages.

These languages are not contradictory or

dichotomous but rather mutually necessary in order to deal with differ
ent aspects of the same situation which cannot be described in the same
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terms but require two kinds of concepts.

The languages described here

refer to the language of mathematic symbols dealing with analysis of
causal determinations of individual particles and the language of
statistics which deals only with probabilities of the movements of
particles in an aggregate never predicting the movement of an individual
particle from one state to another.
A further example of the same point is involved when it was
pointed out that statistical and causal laws can be regarded as comple
mentary languages (Smethurst 1955).
The important consequence of these developments in modern
physics is the recognition of the mutual relation and interaction of
the observer and the object.

The advent of the quantum theory brought

the new view that "it is the action of the experimentalist, who designs
the apparatus, which determines the essential features of the observa
tion.

There is, therefore, no objective 'existing situation,' such as

classical physics assumed, and no remote, passive, and static observer"
(Smethurst 1955, p. 89).
The position of complementarity allows for the entry of purpose
into the context of the research data collection as well as the analy
sis.

Jenkins (1974) concluded that it is the purpose for the analysis

that determines what form that analysis will take rather than there
being one analysis that is final.

The TEEM Case Study was designed to

collect data from methods that were classified as representing psycho
metric and ecometric coordinate systems.

The results of data collected

by instruments referenced to different frames of reference led to
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different conclusions.

Comparison children did score higher on the

vocabulary subtest of the Iowa Test of Basic Skills (psychometric) but
they made more miscues that were disruptive of meaning as observed by
the Reading Miscue Inventory (ecometric).

This indicates that educa

tional research as well as the research in physics may present a differ
ent view of reality depending upon what instrument, developed within a
specified frame of measurement reference, is chosen for the observations
by which data are collected.
The idea of complementarity provides some powerful implications
for the problem of model reapproachment as described by Reese and Over
ton (1970).

Instead of accepting that different conceptualizations of

reality may not be synthesized because of the basic incompatibility of
their truth criteria, the principle of complementary languages implies
that no complete description of any situation can be given in terms of
one language alone.
Psychometrics and ecometrics are considered to be complementary
languages, each providing a view of reality that is unavailable to the
other frame of reference.

The key issue for future research in eco

metrics may be considered under Brunswik's (1957) call for representa
tive design noted by Cronbach (1975, p. 124) when he states that "By
sampling from a population of persons or from a domain of situations in
the Brunswikian sense, one puts himself in a somewhat better position
to generalize."

However, as Cole and Bruner (1971, p. 871) have pointed

out, at the present time "we have almost no knowledge of the day to day
representativeness of different situations and the behaviors that are

seen as appropriate to them by different cultural groups."

Future re

search is recommended to determine the number of environmental situa
tions necessary to identify competencies found within a setting that
transfer across diverse settings.

The work of Cattell (1966) in his

development of a taxonomy of the relational systems available for
psychological study in the Basic Data Relations Matrix (BDRM) provides
a blueprint for such research as does Bronfenbrenner1s (1976) paper,
"The Experimental Ecology of Education."

Bronfenbrenner points out

that the primary purpose of the ecological experiment becomes not
hypothesis testing but the discovery of the properties of the environ
ment that affect and are affected by the behavior and development of
the learner.

It is to such a task that the principle of ecometrics

seems well suited.

APPENDIX A

TUCSON EARLY EDUCATION MODEL*

1.

Model description:

theoretical bases, objectives, scope and budget.

The Tucson Early Education Model (TEEM) has its roots in an
innovative program seeking to stimulate the intellectual development of
Mexican-American children; however, today the TEEM program is success
fully implemented with children of diverse socio-economic backgrounds.
Elaboration of the model became the focus of the Arizona Center for
Early Childhood Education at the University of Arizona in 1967, under
the leadership of Dr. Marie Hughes.

In 1968, the Arizona Center became

a Follow Through Sponsor, with the project currently directed by Dr.
Joseph M. Fillerup.
Philosophically, the Tucson Early Education Model is based on
the following assumptions about children and learning:

That each individual has unique growth pattern (rate and style of
learning) which must be recognized and incorporated in the educa
tional process.
That all human behavior is purposive; educational experiences are
more effective when they are consistent with the individual's
purposes.
That children have a natural thrust for growth which should be the
basis for motivation and learning in the classroom.

*Selected excerpts from Voll, S. and 0. Goldupp, 1976
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That the most basic human motive is the preservation and enhance
ment of the self; the educational process should build the selfesteem of every child.
That everyone is born with the potential to learn; this inherent
potential is further modified by environmental experiences which in
concert, produce infinite variability in human capacity and learn
ing.
That learning is self-selective in that the individual selects and
profits from experiences that match his inner needs and capacities.
Based on these beliefs about children and on research in the
behavioral sciences and child growth and development, the Tucson Early
Education Model was developed and has operated within the cognitivefield theoretical framework.

As a result, the content and procedures

of the TEEM program focus on:
a)

the skills and attitudes necessary to function in today's
changing society;

b)

the behavioral characteristics which children bring to the
educational situation; and

c)

the nature of the learning process.
The program procedures suggested by these considerations dif

fered significantly from conventional curricula and modes of instruc
tion for young children.

The TEEM program objectives and priorities

reflect these considerations.
Major Objectives—The Four Goal Areas.

The major goals of the

Tucson Early Education Model fall into four categories:
Language Base—The development of competence in language is a major
technical skill which a child must acquire. He must become
acquainted with the variety of labels, concepts, and language forms
that are required for communication. The child also needs to be
aware of the function of. language in a variety of settings.
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Intellectual Base—The development of intellectual skills referred
to as "learning to learn" skills is essential to the process of
learning. They include separate skills such as: learning to listen
and attend, recalling information, sequencing of objects and events,
discriminating and classifying; as well as complex intellectual
processes such as: organizing behavior toward specific goals,
planning group and individual projects and carrying them out, formu
lating hypotheses and testing them against reality, learning to
evaluate alternatives and to make choices. The development of
these skills is planned for within the TEEM classroom.
Motivational Base—The development of attitudes and behavioral
characteristics related to productive social involvement are neces
sary for learning. These include a positive self-image, positive
attitudes toward school and the learning process, a willingness to
persist at learning tasks, an openness to changes, and an expecta
tion of success.
Societal Arts and Skills (Academic and Social Skills)—The develop
ment of reading, writing and mathematic skills, as well as the
social skills of cooperation, planning, and the democratic process,
are necessary if the child is to learn how to function in a society
that consists of scientific endeavors.

4.

Classroom organizati6n, management, setting and activities.
The learning environment for TEEM is not limited to the class

room, but utilizes all aspects of each child's home and community.

A

TEEM classroom is organized to facilitate optimal learning for each
child.

TEEM recommends no more than 25 children per classroom.

Empha

sis is placed on:
. each child's individual needs and interests;
. the different ways and rates of learning and each child's level
of operating in the classroom;
. opportunities for each child to make choices and decisions;
. opportunities to develop skills that are meaningful and can be
integrated in many different kinds of activities.
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The physical arrangement of a TEEM classroom reflects the open classroom
philosophy.

It allows for:

individual work
small group activities
whole group meetings
heterogenous groupings
freedom of movement within the room
availability of a wide range and variety of materials.
Classroom management is organized so that:
. the teacher and teaching assistant are facilitators of learning
rather than autonomous disseminators of facts;
. children can assist in planning daily and long-range learning
activities, as well as provide input into class management;
. the class daily schedule will accommodate three major time
blocks:
a)

whole group planning time—a time when all adults and
children in the classroom come together to plan, discuss
and/or evaluate those activities that have been or will
be included in the curricula;

b)

committee time—a time block in which children work in
small groups or teacher-initiated activities to develop
specific academic skills;

c)

child-selection time—a time block during which children
choose activities based on their interests and designed
to reinforce and develop transfer of skills previously
introduced.

In a TEEM classroom, activities are open-ended and provide
options for each child.

Teachers plan activities based on:

. cues from children as to their interests and needs;
. children's experiences at home, in the community, and in the
classroom;
. children's assessed needs;
. teachers' knowledge of academic and social skills and of child
development.
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There are two major variables within TEEM that relate to the
learning process.

One is the physical organization and management of

the classroom as described above.

The second is th e processes for

achieving TEEM's four goal areas.

These are called the process vari

ables and are:
Individualization—teaching procedures which build upon each
child's past experiences, attitudes, skills, style of learning
Imitation—children learn by imitating the behaviors of peer and
adult models
Gratification—learning is enhanced through rewarding experiences
(intrinsic and social reinforcement)
Generalization—skills are taught in functional settings; pro
visions are made for transfer of learning to new situations
Orchestration—simultaneously attending to and developing a
variety of skills represented in the four goal areas.

5.

Curriculum materials, equipment and facilities.
TEEM classrooms abolish the lines between subject matter areas,

such as reading, writing and arithmetic.

Instead, the curricula is

organized around functional activities and experiences of the particular
classroom of children.

As a consequence, the materials in a TEEM class

room do not follow subject matter lines.

They are open-ended, varied,

changing and are used in multiple ways.
The Sponsor does not require a particular commercially available
curriculum series; however, it has developed a guide for evaluating
materials for use in TEEM classrooms and does recommend Language Experi
ence in Reading, Nuffield Mathematics teacher-resource materials, and
Sounds of Language.

Additional materials include those both commercial
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and teacher-made that reflect adherence to developing TEEM's process
variables and goal areas.

6.

Teaching staff.
Each classroom is staffed with one full-time teacher and one

teaching assistant, both selected by the local site.

The role of the

teaching assistant is to work in partnership with the teacher.

They

plan together and each has a direct responsibility for contributing to
the intellectual development of each child.
At times, parent volunteers are encouraged to work in the
classrooms.

They enhance the classroom with their personal expertise

and knowledge indigenous to the community.

In addition, the teacher

may call upon community residents as additional resource people for
the classroom.

APPENDIX B

LANGUAGE ANALYSIS VARIABLES
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Category

Linguistic
Diversity

Variable

Explanation

Type-token ratio

Number of different words (types) divided by the
total number of words (tokens); yields a measure
of vocabulary size.

Words not on Dolch
Vocabulary List

Frequency of words used by children that are not
on the Dolcy Vocabulary List; another method of
measuring vocabulary size.

Classification words

Frequency of words which name the color, material
shape, or texture of something.

Spatial words

Frequency of words which indicate the spatial
relationship of one object to another, e.g.,
into, on top of, etc.

Seriation

Frequency of words indicating some ordering, e.g.
smoother, tallest, most beautiful, etc.

Time words

Frequency of temporal words; excludes the use of
"then."

Number words

Frequency of cardinal numbers, including the use
of fractions.

Physical quantity

Frequency of gross comparisons of weight (e.g.,
heavy) or size or spatial dimension (big, far,
skinny, deep).

Conrad and Rentfrow 1977

Category

Linguistic
Diversity
(Continued)

Syntactic
Performance

Qualitative
Style
Variables

Variable

Explanation

Modifiers:

Subjective

Frequency of any modifying words that indicate an
evaluation or personal opinion, e.g., very,
pretty, silly.

Modifiers:

Factual

Frequency of any modifying words that indicate a
description of an object or person not included
in the classification category.

Modifiers:

Clauses

Frequency of adjective or adverbial clauses, e.g.,
"The man who was behind the tree hit the other
man."

Number of complete
T-units

Frequency of complete T-units, or the simplest
part of a sentence that can stand alone, together
with any subordinate clauses that may be gram
matically related; considering the unique demands
of conversation, a T-unit can be grammatically in
complete, a simple sentence, or a complex sentence.

Average length of
T-units

The total number of words divided by the total
number of T-units.

Percentage of complex
T-units

The number of complex T-units divided by the
number of complete T-units

Simile and metaphor

Frequency of use of analogy, expressed in the
word "like" or "as" for simile and implied for
metaphor, e.g., "He flew back like an airplane."
"The water laughed."

Category

Qualitative
Style
Variables
(Continued)

Variable

Explanation

Explanatory statements

Total number of times statements occur which give
causal relationships or provide purposes or ration
ales for actions, decisions, or conclusions.

Story organization

Rating of story on three point scale according to
relatedness of characters and parts of story
(e.g., beginning, middle, closure). (Narrating
Task and Oral Task.)

TransformationCombination Verbs

Frequency of occurrence of verbs describing the
combination or changing of materials used in the
play phase of the session, e.g., attach, pin, cut,
flatten, join, etc. (Reporting Task only.)

Story type

Reporting Task: Rating on four-point scale of
child's ability to describe "how" he made what he
made, i.e., whether story is irrelevant to task,
simply lists materials used, describes the end
product, or describes process by which article
was made.
Narrating Task: Rating of story as dramatic
(i.e., containing crises, conflicts, or dilemmas)
or not dramatic (i.e., without crisis, etc.)
Oral Task: Number of times words are assigned to
the cartoon characters.

Category

Qualitative
Style
Variables
(Continued)

Variable

Character ID

Explanation

Narrating Task: Rating of character identifica
tion on four-point scale, from no identifiable
characters to all characters clearly identified.
Oral Task: Rating of whether characters are or
are not identified in some personal way (e.g.,
by name, occupation, personal relationship).

Extra objects

Rating of whether or not objects or places not
shown in the cards are mentioned. (Oral Task
only.)

Extra actions

Rating of whether or not actions or feelings not
shown in the cards are described. (Oral Task
only.)
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