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ABSTRACT 

When people use the term "model," it is often difficult 

to determine the sense in which the term is used. Everyone seems 

to use "model" to mean different things. 

There is a need for some kind of sort system in which the 

many models and model types can be classified or placed in inter

relationship. A taxonomy for models will be of assistance in 

clearing up some of the confusion that attends the discussions 

of models . 

Further, it is essential that all model analyses be 

placed in perspective by establishing a model in which models may 

be constructed and evaluated. 

In this study, the most serious difficulties in talking 

about models were confronted, the criteria necessary to evaluate 

the ontological-epistemological assumptions for models were ex

plored, a taxonomy for models was developed, and a model for 

models was proposed. 

The major thesis of this study was that models can be of 

two types: theoretical and descriptive. While theoretical mod

els are seen here as generic to all other model types, theoreti

cal models may conveniently be juxtaposed to descriptive models. 

This thesis further asserts that thought in general and all 
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problem-solving in particular are based on some kind of model. 

The basic question must always concern the deliberateness with 

which models are used. 

By considering models as informing hypotheses, it is 

possible to examine the interrelationships between these models 

as hypotheses and to explore the predicates of any given model 

type. 

The model types were taxonomized and given some opera

tional meanings in terms of expected uses. Some analogical re

lations were imposed between models to explain the parallel 

differences between models and their sub-types. Descriptive 

models for instance are substantive in character and are com

posed of scale and historical types with component-series models 

as subsets of scale models. In parallel, theoretical models are 

analogical in type and are composed of archetypal models. 

There is no ultimate or intrinsic necessity for taxono-

mizing models in one way rather than another. A model for models 

is a construction that may be little more than an heuristic myth. 

Yet, if this study is helpful at all, it should serve the basic 

functions of bringing attention to models as basic to all meaning 

and of clarifying model language. Hopefully this study can open 

the door to exploring analogically derivable futures from delib

erately assumed model analyses. 



CHAPTER 1 

INTRODUCTION 

The classifying attitude or mode of behavior 
which the mind brings to the given experience and 
which represents its meaning dictates the explicit 
concept and implicitly possesses it already. 

(Lewis 1923, p. 170) 

The purpose of this study was to: 

1. Introduce and explore some problems with the meaning 

of models. 

2. Examine some ontological and epistemological bases 

for models. 

3. Examine the literature on models. 

4. Develop a taxonomy or sort system for models. 

5. Establish a generic model, a model for models. 

6. Develop an illustrative example of how model thinking 

can affect educational processes: an alternative assess

ment model. 

The intent of this introduction is to help leave confu

sion over models partially unobscured. Whenever the word model 

comes up in a conversation, there seems to be an instant agree

ment as to the meaning of the term. Yet, when the problem of 
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precisely what "model" means is pursued, there is confusion over 

the term, even in academic ranks. 

Those who would focus on the problems of models as models 

come to occupy an orphan's status in the world of ideas. Think

ing in models, or what could be called format thinking, leads ob

servers to confuse abstractions with fuzziness, structure with 

mere semantics. 

In everyday conversation people tend not to pay attention 

to the way they use their language. There is a tendency to use 

words as if an interchange of ideas is a fairly simple process. 

People usually do not separate their concepts into the different 

levels or abstraction types, a process which is generally re

served for academic investigations. 

Arguments abound where people have not understood the 

differences in intent between themselves and others. Disagree

ments over "things," or misunderstandings about words can be 

easily resolved. Someone merely points to the object in ques

tion, to which the word corresponds, and the other person says 

"Why didn't you say so? That was just a matter of semantics." 

Semantic problems should not occur between subject matter 

specialists. Specialists in different fields of study may dis

agree about what an object is until each one realizes that he is 

speaking from a different language or from a different inquiry 

base. The question of semantics usually turns out to be a sim

plistic issue in the face of far more complex problems of 
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structure and changes in abstraction patterns. The problems of 

word meaning and structure may be resolved and yet a major dis

agreement may still exist. The value problem may be so basic as 

to ostensibly serve different masters. A value disagreement may 

preclude any agreement or values in the generic sense may be the 

vehicles through which irreconcilables are resolved. For in

stance, two nations may fight a war over political ideals: 

(1) until each reconciles itself to the fact that the values it 

holds are not all that different from the values of its enemies, 

or, (2) until one side overcomes. 

One other confrontation cause rests on the problem of 

model confusion. A conflict based on a misunderstanding over 

the kind of model being used is of such a generic character that 

all other meaning is contingent upon the model being used for 

explanation, upon the identification of the language peculiar to 

that model. 

Some of the problems of model identification and ques

tions that precede any discussion of models at all are partially 

illustrated when a misunderstanding is based on model usage. It 

might help this introduction to models if we could begin by mak

ing a simple dichotomy between a descriptive model and a theo

retical model. An anthropologist might say, for instance: "I 

intend to use that Hopi family as my model." By this the an

thropologist means to begin with that family as a standard of 

comparison in some way for other families, or as an example of 



a cultural type. This can be seen as the use of a descriptive 

model by the anthropologist. A descriptive model is usually a 

sample case or paradigm of some situation, the components of 

which are usually physical things or quantifiable elements. 

When the universe of discourse of anthropology, as a sub

ject matter, is itself the object of study, a different kind of 

model is being used. This model can be called a theoretical 

model. For instance, the study of anthropology is different from 

an anthropological study. The focus for models becomes most rele

vant when examining the field itself, as a field. 

When models are used by a field of study, they are sub

stantive in character and do not reflect much more than experi

mental designs . It is on this theoretical-substantive basis that 

it is easier to distinguish between these two kinds of models: 

descriptive and theoretical. 

A descriptive model assumes the "reality" of the world of 

which it is attempting to find a paradigmatic case for illustra

tion. The theoretical model designs that "reality." 

Descriptive models are used most frequently by the emerg

ing social sciences, e.g., anthropology and sociology in search 

of some way of illustrating efficiently the cases to be studied. 

Often the social sciences mean to dignify their studies, and some 

otherwise nonquantifiable data, by use of the technique of simpli

fying the numbers of variables in the case to be studied. 

A theoretical model is a format, usually empty of con

tent, which is constructed to explain or integrate ideas about 
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things. The components of a theoretical model may be the lines 

that separate two sides of a page, the lines of a "tic-tac-toe" 

game, or the words that are often referred to as connectives or 

syncategoramic terms, e.g., and, or, but, if, etc. 

A disagreement between investigators could easily emerge 

if distinctions between (1) the types of models, (2) the framing 

of the language, and (3) the value bases being used, were not 

made. But how can the use of models in this sense become clari

fied for the general public as well as for academic investigators? 

A proposed way is to: (1) make a list of the kinds of 

ways the term model is used; (2) make particular levels and 

usages of models deliberate; and, finally, (3) indicate the kinds 

of decision processes which are brought to bear on these differ

ent usages such that a particular model is more relevant than 

another for solving a given problem and for identifying when a 

model is to be given a certain priority. 

Model often refers to everyday things and ideas. Some 

ways the term is used are: (1) "Model Child," (2) "Model 

Train," and "Fashion Model." The re-ordering of these terms 

could suggest: 

1. A model train that presents a scaled version of an origi

nal object; it represents the "real" world. 

2. A fashion model as someone who exhibits or displays a 

valued product; she models herself in such a way as to 



6 

suggest to others how well they will look with the valued 

product if they can copy her behavior. 

3. A model child as an object or behavior of a valued type; 

where a value of the society or community is presented 

as a mark for all people to imitate in that society. 

The exemplary notion in the concept of a model child dif

fers drastically from the concept of a scale model where 

a descriptive copy or direct reduction in features is 

emphasized. 

The above uses of "model" may all be classified as descriptive 

cases. 

What are some cases of theoretical models? "Model" may 

refer to very subtle relationships. What if you wanted to indi

cate how some of the facets of a society are intricately depen

dent on some other facets of that society? You could think of 

influences as if some parallels to a different system were ap

plicable . The economic system, for instance, could be compared 

to an hydraulic system where "pressures" and "fluids" are taken 

in a social sense (see Figure 1). This use of a theoretical 

model is called analogical. In everyday usage it provides some 

plausible explanations as to how economic systems work by placing 

them in parallel to the interrelations of hydraulic principles. 

This parallel assumes a generic natural system of inherent basic 

relations for all facets of nature. The suggested parallel is a 

parallel construction of form or structure. 
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Figure 1. Economic Inflation in an Hydraulic Analogue 
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Analogical models, as cases of theoretical models, differ 

from scale models as descriptive models, in that the former are 

more abstract in character. Rather than reproduce a "true to 

life" copy, the analogical model reconstitutes the proportions 

or structures of the relationships from one system to another. 

One could visualize the proportions of the structure of an ar

chitect's design remaining the same with the content of that 

structure differing radically from the initial design. 

Analogical models are most frequently employed by sub

ject matter areas that can find no "thing" for which the explana

tion is designed. Thus, there is a subtle move from descriptive 

to theoretical models as the form goes from a subject matter in

quiry to interdisciplinary "borrowings." Modern physics, for 

instance, has great need for analogies when it tries to bridge 

the gap between classical and modern physical theories. Classi

cal Newtonian physics can formulate scaled-down cases of macro-

cosmic functions and explain, after a fashion, the motions of 

astral bodies. 

Modern physics often tries to use some classical physics 

descriptive models to explain non-observable phenomena. Mostly, 

however, there seems to be no way of drawing on theoretical 

analogies for descriptive images. Bohr (1913) tried to explain 

how a proton looks by suggesting a "blue marble" which gets so 

small "it is no longer blue." The analogy in this case is more 

hortative than descriptive, more theoretical than to scale. 
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Indeterminacy, in modern physics, has no descriptive 

parallel in classical thought and may have no meaning in any 

"actual world." Yet, the hypothesis and model, from which the 

indeterminacy emerges, provide some interesting theoretically 

analogical activities in modern society, e.g., complementarity, 

atomic families, and relativity of simultaneity. 

Analogical models come in three general variations: 

archetypal, metaphorical, and mathematical• The archetypal model 

contributes to a concept called science speculation, that process 

which takes the scientist beyond his established system to where 

he may apply his total science structure in the categories famil

iar to him, in some systematic way to a totally unfamiliar con

tent . Metaphorical models apply where an extension into the 

unusual is to be accomplished by placing in immediate parallel 

selected categories or components of two ostensibly different 

systems. Mathematical models carry the burden of translating 

proportional claims with quantifiable bases and of formulating 

pure relationships which may return from their model to dictate 

rhetorical and substantive model changes. Mathematical models 

are the best examples of theoretical models. 

Metaphorical models, as a subclassification of analogical 

models, provide the qualitative extension so necessary in situa

tions where boundary-pushing or "mind-blowing" is necessary. 

Metaphor has been variously defined since the time of Aristotle. 

In Aristotle's Poetics (McKeon 1941, p. 1476): "Metaphor 

[meta-phora ] consists in giving the thing a name that belongs to 
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something else; the transference [epi-hora] being either from 

genus to species, or from species to genus, or from species to 

species, or on the grounds of analogy." 

Kenneth Burke (1945, pp. 503-504) suggested that metaphor 

offers "perspective." "Metaphor is a device for seeing something 

in terms of something else .... A metaphor tells us something 

about one character considered from the point of view of another 

character. And to consider A from the point of view of B is, of 

course, to use B as a perspective upon A." 

Another writer, Gilbert Ryle (1949, p. 8), gave a slight

ly more technical definition of metaphor which he said consists 

in: "the presentation of the facts of one category in the idioms 

appropriate to another." 

Stanford (1936, pp. 101, 105) in Greek Metaphor described 

metaphor as "the stereoscope of ideas" because it achieves "this 

integration of diversities." 

In any event, it seems to be agreed upon by most writers 

that metaphor represents ideas and things as if they belonged to 

one logical type or category when they can be more appropriately 

categorized in another category or logical type. 

In general, an essential difference between the metaphor

ical model and the archetypal model is that the former ordinarily 

transfers some given category to an area where the category has 

no related componei.-s. The archetypal model more characteris

tically transfers an entire system composed of many categories 
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and established internal relations to an entirely new content 

area. The archetypal extension forces concepts into unusual 

structures and provides systematic growth while metaphorical 

transfer excites the mind by the unexpected transplantation of 

a limited portion of some system. Brainstorming and think tanks 

make extensive use of these analogical model types . 

When one kind of archetypal model has been found to be 

generic to many fields of study, the generic characters of the 

model can say something about several specializations in the same 

way. The archetypal model can then be sub-classified as a inter

disciplinary model. If a given specialist were to develop a 

model in his field of specialization, and that model could be 

translated into different areas of study, the model could be 

called a theoretical model to the extent that it remained outside 

of substantive inquiry. 

Finally when the model notion is taken into a "pure" 

area, where the variables and the relationships are reduced or 

deliberately oversimplified, the process can be labeled mathe

matical model usage. Mathematical models, as analogical models, 

are used extensively in research design and in various statisti

cal efforts. Analogical models of the mathematical type simplify 

and permit rapid calculations. Their value must be qualified by 

the dangers of drastic over simplification. Mathematical models 

may illustrate the most complex relational properties, and they 

may confound the unwary by confusing numbers with qualtities. 
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Mathematical reductionism may lead to a confusion of mathematical 

accuracy with the strength of some empirical verficiation (Decker 

and Saunders 1973, pp. 223-22 7). 

In summary, confusion may arise as to which comes first, 

the chicken or the egg, the model or the theory. Yet the problem 

may represent a goal confusion. The problem may refer to a ques

tion of expediency. If a model is assumed, certain theories can 

emerge. If a question arises as to a "search for truth," it 

might be asked whether a theory is about models. This idea can 

only infer that there is a bigger model, a model for models, in 

operation "behind" that theory about models. For all theory 

there should be a model from which the theory is derived and 

which combines theories into a formal explanatory system 

(Figure 2). When these theories are formed into a coordinated 

body for explanation, they finally constitute a system. 

Once the difficulty of talking about models using 

"model" talk is cleared up, it is possible to help investigators 

become deliberate in their "model" usage. Healthy disagreements 

may arise over anything once the object to be argued about is 

given viability. 

In general, then, the difficulty with talking about mod

els is that: 

1. Everyone seems to use the term "model" to mean different 

things. 
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MODEL FOR MODELS 

t 
Model 

Plausible 
Hypotheses 

Specialized 
Areas 

Interdisciplinary 
Generic 

Theory 
about 

Theory 
'about 

Descriptive: 
Scale 
Historical 

Theoretical: 
Archetypal 
Mathematical 

Figure 2. Plausible Hypotheses and Model Types 

2. Users are not clear as to when they change the type of 

model being employed within the same problem. 

3. "Model" thinking itself is not a deliberate process 

wherein the type of model is selected rather than 

assumed. 

4. Inquiry tends to proceed uninformed by the language 

peculiar to specific methods. 

The need for a taxonomy for models emerges when it be

comes evident that communication, research, and human values are 

all dependent upon the models employed. If, in an investigation, 

an inquirer changes the type of model he is using, and is unaware 

of the implications of doing so, he precludes any results of a 

determinate nature. 



14 

The following chapter is an effort to come to grips with 

some of the assumptions and systems, ontological claims, and 

epistemological positions needed to examine model meaning. This 

need brings into focus several assumptions not usually examined 

in inquiry. The concepts of experience and of empiricism, as 

well as an indication of how the models used determine the exact 

language that can be employed in any investigation, must be 

clarified before a taxonomy of current model usage can be 

developed. 



CHAPTER 2 

SOME ONTOLOGICAL AND EPISTEMOLOGICAL 
BASES FOR MODELS 

Introduction 

I wonder why facts were ever called stubborn 
things? . . . Facts, you know, are not truths; 
they are not conclusions; they are not even prem
ises, but in the nature and parts of premises. 
(Unpublished letters of Samuel Taylor Coleridge) 

As has already been stated, it is a difficult task to 

set oneself to talk about ideas that are usually left unstated 

and often are present without their user's knowledge or are 

smuggled with the user's language. A first problem emerges when 

an idea and its language reference to things is questioned. It 

is in this context that this section of the analysis of models, 

the language used, and their meaning in the conduct of inquiry 

is to be presented. 

There are some rather fundamental propositions that must 

be presented as assumptions prior to developing the "model lan

guage" issue: 

I. First, man's meaning is not based on his experiences 

but rather, on the kinds of instruments he uses to 

inform his experiences. 

15 
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This proposition refers to the idea that man is never in 

need of more experiences, but rather, he is always desperately 

in need of forms in which to put his experiences to gain meaning 

from them. 

II. Second, the depth and extent of the development of edu

cational theory in particular and theorizing in general 

will be extended in direct proportion to the clarity and 

deliberateness with which the model problem is understood. 

This proposition refers to the direct dependence of 

theory and problem-solving on the kind of model used to develop 

the problem. 

III. And, then, education for the future can only be met by 

a content-less formal structure wherein the ability to 

restructure the sequence of forms and the forms them

selves will represent education in the very best sense . 

This last proposition relates directly to the kind of 

model used in any given analysis of thinking which when placed 

in sequential form can be instrumental in developing models for 

identifying stylization in thought. 

Let's take the assumptions of the model languages one at 

a time. All ideas begin by assuming something. The assumptions 

for models involve epistemological claims. It is necessary at 

this point to indicate some of the major epistemological assump

tions that are basic to the meaning of models: (1) if it is 
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true that man's instruments inform his experiences, then models 

are informing constructs or instruments as opposed to represen

tations of some original cases; and (2) if a deliberateness in 

the use of models is important then a brief explanation of models 

in their most primitive sense will facilitate the task of devel

oping an initial classification of models by type and by philo

sophic presupposition for deliberate usage by inquirers. 

Some Epistemological Assumptions 

Anything whatever ... is an Icon of anything 
in so far as it is like the thing and used as a 
sign of it. 

(Collected papers of Charles Sanders Peirce) 

The problem of deciding on man's participation in the 

meanings he arrives at is an old one and has divided thinkers 

for at least 2,000 years. In his preface to The Mirror and the 

Lamp, Abrams (1958, p. vi) explained that: "The title of the 

book identifies two common and antithetic metaphors of mind, one 

comparing the mind to a reflector of external objects, the other 

to a radiant projector which makes a contribution to the objects 

it perceives." The first of these is characteristic of much of 

the thinking from Plato through the seventeenth century. The 

second typifies the prevailing conception of German Idealists 

of the eighteenth century as suggested by Immanuel Kant through 

the category of the a priori. 

Simply, the issue seems to be whether the world is real 

and independent of a knowing mind or whether the world is 
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modified or completely constructed by just such a mind. The 

sophomore philosophy student would recognize the question in the 

Berkeleian problem of the "tree falling in the forest." If no 

one is listening, does the tree make any noise? 

The parallel for our purposes refers to whether or not 

there is anything more than a model which directs man's develop

ment of meaning? Is Nature reflected in man's experience or is 

Nature only a model constructed or modified by man's thought? 

A group of philosophers called logical positivists can 

be used as the twentieth century spokesmen for the long-standing 

position that the ultimate criterion of meaning is to be found 

in the "natural" order of things as experienced by man in a very 

literal way. Empirical verification as the positivist's ultimate 

criterion of meaning in a most complete sense refers to the need 

to connect language to observations. These language forms can 

be called observation sentences. The positivist position has 

come under fire since there is no feasible way to avoid using 

language that does not refer to "observations." The position 

has been modified at least twice as illustrated by: 

1. the incorporation of a weakened verification principle 

which reduces the numbers of verifiable sentences neces

sary to a proposition (Ayer 1946). 

2. a recent statement of the "positivist account" which 

softened the verification principle for propositions 

about experience by establishing the dichotomy between 
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theoretical and non-theoretical (Carnap 1956 and 

Hempel 1958). 

The issue here seems to be that the dichotomy of terms 

into theoretical and non-theoretical is designed to exclude meta

physical terms thereby maintaining dignity for theoretical terms 

in science by allowing for what Carnap called "mixed sentences." 

Can the dignity of science be upheld by such a "mixed" use of 

observations and language? 

The basic purpose for briefly exploring the positivist 

position is only to indicate the "naive" or "sense realism" posi

tion on the independence of Nature from man's instruments of 

knowing. This position is assumed without question by a vast 

range of writers. Is it any wonder that models are not given the 

informing status due them and that there is very little delibera

tion over model language? 

The following diagram (Figure 3) illustrates the problem 

of the different models and criteria used to "talk about" man's 

experience and knowing. 

The basic question would seem to be not whether the world 

is real and independent of man's thought, but if man can know 

anything without criteria for judgment. Or, again, if criteria 

are necessary for man to know meaning, does man construct these 

criteria? Do they present themselves to him from Nature? 
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Claims Models 

The world comes to man Real World 
in its pure form. NATURE 

The world is qualified 
by man's perceiving 
instruments and man's 
knowledge is the result 

Real World 
PERCEIVED 

Man will never know any 
model but the one he 
constructs through the 
instruments and catego
ries which are his 
thought. 

"Real World" 
CONSTRUCTED 

Criteria 

Man's experiences are 
"judged against" the 
original as REAL. 

The WORLD is "per
ceived" and "inter
preted" through man's 
experiences. 

Man's invention of 
categories determines 
his experiences as 
well as the meaning 
of "the world." "The 
world" is constructed. 

Figure 3. Claims, Models, and Criteria: From Ontology to 
Epistemology 

The philosophic status of "experience" does not on 
this view depend upon the "discovery" of properties or 
components in some object. But rather, its status de
pends upon our formulation of some goals or ends in 
which the selection of some context, terminological 
scheme, definitional type, category set and subsequent 
concepts are ordered. The particular object gains 
whatever qualities are thereby imposed, or, if you 
will, legislated formally or methodologically by the 
particular goal in the first place [no intrinsic mean
ing for anything] (Saunders 1967a, p. 158). 

The problem is not quite as simple as we would like to 

make it even for the more sophisticated model user. Once an in

vestigator constructs an explanation and the model has been 

translated and used, the initiator often develops amnesia for 

his model as a mere myth. 
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As Turbayne (1970, p. 6) observed: 

. . . Freud's Interpretation of Dreams, Plato's Re
public , and Berkeley's two essays on vision. These 
masterpieces offer the nearest approximations of an ex
tended metaphor—that is, a model--to a concrete problem. 
But they are only approximations. Their authors eventual
ly fell into the same trap as all the other victims . 
Having invented their new metaphors, and having used them 
with great skill, apparently with awareness of what they 
were doing, they were then so beguiled by the charm of 
their creations that they mistook these interpretations 
for the things interpreted. 

It is to this kind of commitment to "experience," onto-

logical belief in the "reality" of one model or another, that an 

examination of the meaning of experience must be directed. 

Experience as a Construction 

One of the terms most used and abused in discussions con

cerning the meaning of models is "experience." It will be helpful 

to explore some of the ways in which the term "experience" is used. 

The history of philosophy is one with a search for the 

meaning of experience and the relationship of ideas to experience. 

The usual distinction when dealing with the term "experi

ence" establishes a trichotomy between the immediate or given, 

the mediate or significant, and the valued mediate or chosen. 

What this trichotomy means generally is that people are committed 

to one sense of experience rather than another, they theorize 

from one pattern rather than from another. 

To believe that experience is given, immediate, self 

contained, independent of an experiencer, and is of naturally re

lated objects is to hold several attending positions. These 
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positions in concert represent a kind of a model. (For a more 

complete analysis of experience on these distinctions see Chapter 

3 of John Dewey's, 1934, Art As Experience.) According to Decker 

and Saunders (1973, p. 224), this model holds that: 

Things can be counted and the test of accuracy is 
to be found in a shared or agreed upon statement on 
the part of several reporters. 

Man can discover objects and their relations but 
holds small sway indeed over their intrinsic meaning. 

Ideas refer to the grouping of objects. 

Words and ideas are to be tested for adequacy in 
their correspondence to their physical referents . 

Theory and practice are separate and of the two 
the practical is more important to our world. 

Experience is the beginning of meaning. 

Reporters in agreement may discover the intrinsic mean

ings of objects as they are grouped in correspondence with their 

viewers' practical experience. 

How could these ideas of experience be questioned? How 

deliberately held are these pervasive beliefs? Are the changes 

in beliefs about experience-as-given changes in beliefs or 

changes in the models or instruments by which experience is had? 

These questions provide the transition from the immediate 

as experience to the mediate as experience and imply the use of 

frameworks, positions, perspectives, and sequence systems. This 

is to say that an object becomes relevant or significant only to 

the extent that it can be related or connected to another object 

by a framework generic or basic to each object, e.g., cat to cat 
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as feline, cat to dog as mammal, and cat to fish as animal. In 

this way experience alone defies classifications. Only when two 

experiences are sequenced or otherwise interrelated is there 

significance to experience . 

Take for example the slightly more complex notion of the 

mediate in experience. If one were to recognize that assumptions 

themselves are framed in patterns, then the very language of the 

assumptions is determined by the models to which it appeals. Ex

perience claims come from assumptions of certain models. It may 

be helpful to see how three types of models dictate assumptions, 

language, and experience which thereby implicate the user in spe

cific statements about the relationships of the data which become 

direct predicates of the basic model. 

Any posing of an assumption or model requires that there 

be a polemically inferential position with different assumptions 

and a contradictory if not contrary model. The decision process 

necessary to select and distinguish the overall relevance of any 

given substantive model or assumption in that model requires a 

framework in which to see the substantive models as cases and the 

subset of categories as the subject matter of a more inclusive 

set of categories, i.e., a model for models. 

This is to ask what purposes inhere in the choice for an 

experience in the various mediate possibilities. Given different 

things to relate, different ways to relate, and different models 

through which to relate, how does one choose the appropriate 

mediation and in some intensive way choose the model to be used? 
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The new problem centers on the competing value issues which di

rect the choice of a model and the subsequent predicates of that 

model. To choose a model implies an integrative stance or posi

tion, a method for discourse from which to render a decision for a 

framework from which we could demand determinate results. The 

very knowledge of competing frameworks is itself a position. De

liberate or not, articulate or not, a generic stance is a system. 

Under what circumstances does the selection of competing 

frameworks itself function? The name given to this third way of 

dealing with experience is the valued mediate or goal framework. 

A peculiar feature of this third mediation level is that it 

necessarily precedes the other two in the sequence of decision 

making. Not only is the decision process in the value mediate 

framework prior to the decision process used respectively in the 

alternate models at the mediation level but also it is prior to 

the value choices and assumptions found in that mediation level. 

To be concerned with the valued mediation level in expe

rience and to give it priority over the other two meanings in ex

perience is to focus on values as selective criteria. The human 

concern, the educational context, and the bringing to the delib

erate level the choicing process itself, all become prime goals. 

The usage of the term "experience" carries with it the 

claim that the presence of objects in perception is a sufficient 

condition to say one is experiencing. Further, it is contended 

that since one is experiencing one could possibly be learning 
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from that experience. The first confusion here would seem to be 

between the "mode" of sense apprehension and the "object" of the 

experience. 

This concept of experience imparts a kind of immediacy 

as the necessary condition to having experiences as one "has" 

objects in an immediate sense. In the simplest sense, one's ex

perience is hardly an experience in isolation regardless of its 

variety or its media. Indeed the experience is somehow selected 

(by goals in view) while other experiences are merely attended to 

(goals less dominant from different contexts) and are significant 

only by contrast. 

The selection and rejection by context may seem mislead

ing as it may suggest the analogous separating or distinguishing 

of objects and experiences in the same sense that one selects 

and rejects accessories on a car. Rather, selection and rejec

tion in this definition are more akin to choosing the appropriate 

form in which certain selections are possible. 

An experience gains significance only when it is identi

fied as belonging to a number of compounded meanings in terms of 

some rather specific rules. The "empirical fact" is suspect 

until one knows a language and a system of meanings in which the 

language about the "empirical fact" is framed. An experience is 

questionable then only to the degree that a selected conception, 

context, and category system is well legislated. 



26 

The meaning of an experience is settled by setting up the 

rules by which the experience could have meaning, not by appeal

ing to the experience again. The meaning of the experience is 

always future and it eludes being identified simply with another 

experience. 

Claims about "empirical facts" are propositions about 

logical predicates (more propositions) not empirical data. 

Rules are crucial to discourse when it becomes necessary 

to translate one theoretical language into another, one system in

to another. The rules function in operational circumstances and 

often translate by propositional predicates rather than by first 

statement. The "identify of indiscernibles" and transactional 

equivalency are ways of referring to these transformation 

predicates. 

The "experience" of two contexts (two languages, for ex

ample) requires that an abstraction or generic order is sought in 

the two experiences. But to effect this "experience," it is nec

essary to contrast one context with another in a system mediating 

the two on the basis of some more generic framework. This frame

work must supply transformation rules for both substantive con

texts and legislate whatever they have in common from that 

framework. These rules must provide new definitional means by 

which contexts retain their identity, do not cross categorical 

lines, and yet gain some kind of transactional identity. 

But if the "experiences" or "objects of experience" to 

be selected are not necessarily physical objects or "immediacies 
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in experience," the person selecting will require an evaluation, 

a contextualizing of the kind of concept confronted. The kind 

will be determined by the pervasive style and definitional type 

by which the concept is located; the language in which the 

nuances may be framed; and by the structure of the qualitative 

judgments used in the language about the concept. 

It is not a question of the empirical qualities of any 

object. One could submit that experiences are limited to what 

is sensed. But the further point must be made that what is 

sensed is what is noticed, and what is noticed is what is se

lected by some prior (or synthetic a priori if you will) set of 

categories for meaning. These categories may be habitual or 

clearly determinate, capricious or methodological. But, in any 

case, the contexts employed, the structural forms, determine the 

characteristics the "objects" or the "experience" can have. 

The contexts make the objects possible. 

The major implication of this train of thought is that 

only through generic categories, internally consistent frame

works, is there any direct benefit for today's education tomor

row. No experience is probable unless mediated by some 

systematic categorical pervasive. All experience is probable 

given a generic categorical pervasive ordered by clarified or 

specified ends. These specified ends must be entertained de

liberately and come to participate as agents of their own 

attainment. 
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This need for deliberateness can be translated from con

cerns about experience to concerns about models and, indeed, be

comes one of the fundamental assumptions of model usage. 

Basic Models; Language and Assumptions 

The second major assumption of this chapter has to do 

with the clarity and deliberateness of the model problem. Models 

can be framed in many different ways. One initial, if simplis

tic, taxonomy is to explore some of the most basic structural 

problems of models by illustrating the differences in language 

patterns which can emerge in a determinate way from alternative 

cases of model topologies . 

Model topologies can be loosely defined as graphic ef

forts to present incompatible sequence forms in illustrative 

forms. Basic structural problems of models involve inclusive, 

linear, and relational properties. Sequences may incorporate, 

list, and/or coordinate. 

Models then can be of several types . Experience claims 

come in models. It may be helpful to see how three types of 

models dictate assumptions, language, and experience which thereby 

implicate the user in specific statements about the relationships 

of the data which become direct predicates of the basic model. 

Examine the syntactical model types in Figure 4. Each 

of these models informs experience and each one does a dis

tinctively different task. Each model supplies ways of in

tegrating selected categories through which conclusions and the 
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Target Model 

Sequence Model 

3 

2 

1 

Relational or 
Contextual Model 

Figure 4. Syntactical Model Types 
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language of those conclusions are made coherent. The first model 

could be termed a target model inasmuch as each term, concept, or 

idea is left as an inclusion case of the more generic classifica

tion. The language necessary for this classification includes 

such terms as "inside," "outside," "included in," "generic to," 

"class of," "member in," "set," etc. 

The second type of model could be labeled a sequence or 

chronological model. Language appropriate to this kind of model 

would be "ahead of," "behind," "in line with," "a step on the 

continuum," "rank order," "cause," "direction," etc. 

The third type of model is a more complex framework and 

could in all likelihood be seen as a model capable of exhibiting 

all of the relationships of other models given a proper topologi

cal expression. Language appropriate to this type of model would 

include the language of the other models as well as permitting 

the term relational or contextual to gain new status. Experience 

is had in terms of the model adopted as the instrumentality for 

experience. 

The power of the model concept is in its ability to dic

tate the internal relations of the categories and concepts in

volved as predicates of each model type. For every experience 

there is a parallel experience and a classification base. A 

terminological scheme is characterized by this demand. The 

models then inform the data to be paralleled. 



In general then, the use of the term model can be found 

in many and varied subject matter areas. There appears to be no 

definition of the term, nor is there any evidence of a taxonomy 

of models. One can only assume that this situation exists be

cause of the many uses models can and do serve. There can be 

little doubt that the use of the term is a convenience to many 

people in their efforts to illustrate or explain systems, theo

ries, or matters of fact. Whatever its use or purpose, it is 

incumbent upon the user to define the term "model" relative to 

the service his model renders. 

On the other hand, people are simply uninformed where 

the burden becomes one of exposure to the relatively complex maze 

of the model world. There is the direct ontological commitment 

or eclectic belief in the value of the accidental and the unex

amined experience as the proper way to develop programs. Each 

of these beliefs poses different problems in terms of the breadth 

and kind of exposure to model theory that is needed. Theory is 

the most practical of all ideas. This idea seems to have escaped 

those involved in direct experience programs. Our society and 

the meaning of man is contingent upon a systematic way in which 

to interrelate current "practices" of all kinds as well as on 

the way in which man's goals and programs are bound on a longi

tudinal pervasive. These ways begin in models, become orga

nized in theories, are stated as assumptions in programmatic 
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form and develop their predicates in classroom activities or in a 

variety of other human practices. 

These models and organized theories may be viewed from 

the patterns of their forms and sequences. It is in these forms 

and sequences that stylizations of thought and inquiry become 

possible. 

Sequencing Forms for Content 

The third assumption to be dealt with in this chapter 

has as its issue the use of forms and sequences of forms in the 

development of thought. 

A form in model usage refers to any of those model types 

mentioned earlier as target, linear, or relational. These forms 

have their philosophic equivalents in holism, dualism, and 

contextualism. 

One concept can emerge when a form rather than a content 

is considered. Content or substantive problems occupy every 

field of endeavor. Yet, it is only in the overlapping forms 

through which problems are studied, that an integration of cate

gories and subject matters is possible. 

Continue this tack for a moment and trace the sequences 

of the types of models or ideas in general which characterize a 

particular person's patterns in his acquisition of meaning. This 

pattern has been called the thought style of a person. The key 

to the concept of patterning or style is habituation to learning 

which persists for most people even after the model from which 



33 

it is derived has changed. For example, someone could be con

sidered a linear learner even though he is entertaining a problem 

involving grand scale perspectives . This concept will be exam

ined extensively in Chapter 4. 

In summary for this chapter, it can be said that: 

1. "Model" talk is confusing because people do not usually 

consider the bases of their thinking. 

2. Models are usually of two types: descriptive or theo

retical—substantive or analogical. 

3. Man's meaning is based on the kinds of instruments he 

uses to formulate his experiences. 

4. There is often a confusion over models due to a "smug

gled" ontological commitment or lack of distinction be

tween informing (flbrams' "lamp") and reflecting (Abrams' 

"mirror"). 

5. Development of educational theory is dependent upon the 

clarity and deliberateness with which the model problem 

is understood. 

6. The ability to restructure forms represents education in 

the very best sense. 

The following chapter will present some uses of "model" 

in current literature and try to establish a continuum on which 

those models most unlike the one used for this paper are in

troduced into a polarity with those most like the model to be 
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developed by this work. In this way, every facet of the proposed 

model can be dignified and the academic rules will have been met. 



CHAPTER 3 

REVIEW OF THE LITERATURE: DEVELOPMENT 
OF A TAXONOMY 

Introduction 

There has been very little work done on models as such 

in comparison to the proliferation of materials by investigators 

on other key ideas. There are many reasons for this absence of 

emphasis on models: 

1. Most writers apparently do not know or do not care to 

know about the question of models. 

2. There are those who think an analysis of ideas about 

models is important but distracting from the points at 

issue. 

3. Some inquirers would pay initial attention to the model 

question and then come to believe that the model reflects 

reality. 

4. Then, there is the not widely adopted position on models 

that holds that models do indeed create and organize all 

meanings, and, even make "reality" what it is. 

In general terms, ideas about models can be seen to begin 

as scaled duplicates of some original, develop into analogical 

extensions of some original, and go on to impose a structure or 

35 



36 

form on a variety of non-determinate data in the search for some 

plausible hypotheses with which to coordinate explanatory 

systems. 

It is within this sequence that the literature on models 

is explored and classified as the initial phase of a taxonomy 

for models. 

Selected Literature on Models: A Critical 
Analysis of Some Models and the 

Theories Which Attend Them 

As we turn to the literature in search of the ways in 

which models are developed, we find a wide range of preferences 

as to how models are explained. Four general classifications 

can be established: 

1. There are writers who do not seem to understand that 

there is a question about models. 

What I have said is the truth. It is real! Why 
do you pose those ridiculous questions? It is all 
just a matter of semantics . Too much theory and not 
enough practice. 

2. There are those who do not consider a need for an analy

sis of the model being used even though they appreciate 

the necessity of a model in thought. 

There are certainly assumptions behind every 
theory and a model is back there behind everything. 
But, it would only distract us or take us on a wild 
goose chase to spend time peeking behind everything. 
It will not change anything just because we know 
about the model. 
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Or again, 

. . . the concept is too complicated. Books on 
models are usually written in foreign languages or 
are expressed in some new notation which requires a 
math or logic background to understand. 

3. Then there are those who begin in a clear choice for a 

model or heuristic myth for explanation but forget they 

have only a convenient explanation and come to believe 

their myth as true. 

Assume the convenience of using a model which 
explains your thoughts on some topic. Owner's pride 
and a little ontological amnesia could produce a be
lief that "my model" is really a "true" explanation 
of how the universe functions. 

4. Finally, there are those who hold the position that the 

model not only organizes and guides the relationships 

between "things," but, that the model determines meaning 

and, indeed, possibly invents "reality" itself. 

You say there is a real world, but, you know the 
"real world" as a product of your own construction. 
Can you know what you know? 

These four positions on models can be explored by taking 

them one at a time and using some examples from current litera

ture. It must be remembered that the particular example is used 

only to highlight the model type and not as a critical evaluation 

of the content of the selection chosen for examination. 
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Theory-Fact: A Continuum 

There are writers who do not seem to understand that 

there is a question about models. "Too much theory and not 

enough practice" is a phrase often heard in the presence of those 

who are not aware of, or those who have no questions about models. 

What can be said about theory in defense of theory? 

"Furthermore, there is the same sort of advantage in hav

ing conceptual frameworks manufactured and on hand in advance of 

actual occasions for their use, as there is in having tools ready 

instead of improvising them when need arises (Dewey 1938, p. 136)." 

Discussions about theory can be placed on a continuum 

from theories about things to theories that only refer to other 

theories. A question about theories on this continuum might ask 

just how things are related to things without an intermediary? 

See Figure 5. 

This model for illustrating some relations between facts 

and theories can best be extended by placing ideas about theories 

on a continuum. 

On the one end of the scale, "A theory is valid if it 

provides us with a logical and coherent account of what we see. 

It is invalid if the logic of the theory does not encompass the 

logic of the behavior of the things observed (Belth 1970, 

pp. 993-994)." 



t h e o r y - *  * •  t h e o r y  

t 
? 

f a c t  -  ?  ^  f a c t  

Figure 5 . Sequencing Theory to Fact 
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This concept has at its base a double logic, a double 

organization. On the one hand, the theory has a logic; on the 

other, the "things observed" have a logic to their behavior. It 

is disquieting to realize that logic has been used in these two 

ways without a generic or methodological "logic" frame or model 

made visible. The generic logic, in this case, eludes all but 

the metaphysical unities. 

A mid-range theory concept on the continuum makes a dis

tinction between "is" and "ought" functions of a theory: 

For our purposes we will consider a theory to be a 
thought process, a way of thinking about reality to 
better understand that reality and to describe it more 
accurately. One way of conceptualizing theory is to 
think of it as model-building: a sound theory is a 
model of reality. As is the case with models, theory 
is a representation of reality, but it should not be 
confused with reality itself. A popular notion about 
theory is that it deals with some kind of ideal state, 
some condition which ought to be. Modern behavioral 
science theorists do not share this notion, but in
stead, insist that theory helps to explain what is and 
not what ought to be (Owens 1970, p. 35). 

It would clear things up if the author would explain what 

kind of a claim he is making when he says "... theory helps to 

explain what is and not what ought to be." This claim sounds 

very much like a theory and it even sounds as if there is a model 

hiding in behind the claim. 

On the far end of the continuum about theory, ideas can 

be found that place theory on a kind of pedestal. These ideas 

do not necessarily rise or fall with empirical verification or 

quantification, but, rather, stand on the internal structure of 

the model itself: 
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". . .1 would suggest that to continue to hold the no

tion that a theory is valid only until it is disproven, or that 

a theory remains a theory until proven, at which time it becomes 

a fact, is to talk about theory in the basest, most naive sense 

(Belth 1970, pp. 92-93)." 

What does the above analysis of theory mean when the 

analysis is broadened to include some theory in educational ad

ministration? What is meant by theory in educational administra

tion and of what use can it be? 

"There is nothing impractical about good theory . . . 

Action divorced from theory is the random scurrying of a rat in 

a new maze. Good theory is the power to find the way to the goal 

with a minimum of lost motion and electric shock (Mort and Ross 

1957, p. 6)." 

Theory in its most general sense must be interpreted in 

the light of some fundamental model in which the diverse distinc

tions are placed on some form of continuum in some relational 

system such that its construction, orientation, and specific 

meaning are all combined in terms of that model to constitute at 

least one viable option for clarifying "what is theory?" 

Initially it must be assumed that a theory is derived 

from some basic set of values which is greater than and generic 

to any theoretical statement, indeed to any statement of any 

kind. It must further be assumed that theoretical statements 

must carry, at least by polemical inference, that which is not 
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theory. This inference may lead to an assertion of a qualitative 

symbol system dominated by presentational or re-presentational 

symbols. Theoretical notions must implicate the users in repre

sentational or "stands for something other than itself" symbols. 

"Non-theory" then must be differentiated into qualitative 

systems, "bad" theory, and quantitative theory. Quantitative 

theory begins at the descriptive or ontologically independent end 

of some continuum between facts, integrative systems, and con

structs, and designs ways to totally interpret any subsequent 

framework or perception in terms of that continuum. 

The "fact" end of the continuum, quantitative theory, 

often leads people to think that: "it is obvious of course that 

all theory begins with facts—things we observe directly, in

directly, quantify, and report (Owens 1970, p. 14)." 

Theory-theory, on the other hand, maintains that a theory 

is nothing more than an organization of data or a way of looking 

at data to make them meaningful. 

The opposite ends of the fact-theory continuum have been 

referred to as the logical and the empirical. Whether or not it 

is more convenient to begin by attempting to collect data, char

acteristic of the physical sciences, prior to the recognition of 

the theory used to collect the data, or, to construct the instru

ments and formats in which some datum might fit prior to the data 

collection, has long been a debate in the philosophy of science. 
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James D. Thompson (in Halpin 1966, p. 21) attempted to 

make the above distinction in a slightly different way: 

. . . administrators and scientists use theory in 
opposite ways. The administrator uses theory as a basis 
for deriving answers or approaches to specific situa
tions ; he seeks principles capable of guiding the appli
cation of general notions to specific situations. The 
scientist uses specific situations as a basis for arriv
ing at improved theory. 

His error would seem to be that he sees the administrator 

using theory as an integrative instrument in specific situations. 

Thompson was accusing scientists of going from specific situa

tions to the development of theory. Both of these comments seem 

somewhat premature and foreshortened. 

A better statement would be that the school administrator 

coming to a situation armed with at least two incompatible theo

ries may well gain a fresh purchase on the solution to specific 

problems since a clear statement of a theory is one with the 

specific solution to a problem. The scientist, rather than de

riving his theory from the specific issues, has theoretically 

established an habitual framework for inquiry which has with

stood the test of the "open marketplace" and has become a time-

honored and respected, an effective and internally precise 

instrument for the conduct of any experimental investigation. 

Surely there are scientists today who believe that one can pursue 

the collection of data or specific issues, uninformed by some 

hypotheses, which when compounded constitute a theory. It has 

been said that theories without practices, like maps without 
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routes mey be empty, but practices without theories like routes 

without maps are blind. 

"Bad" theory is rather different from a mere disagreement 

about the point of origin of a theory. Whether one begins in 

some ontologically independent "fact," or whether one begins in 

the epistemological position concerning the conceptual system 

which comes to impose or inform other ideas, one is held to the 

minimum canons of logic and sequential development peculiar to 

all statements of theory which are found to be respectable in 

the science community. 

"Bad" theory violates several kinds of canons of which 

minimum logical conditions is merely one. Several theories seem 

to have gained a respectable place in the field of Educational 

Administration. Yet each of these theories would succumb to a 

couple of simple "theory for theory" criticisms. McGregor's (1960) 

Theory X—Theory Y for instance, although merely meant for il

lustrative purposes, exhibits a kind of smuggled ontological 

commitment. To assume that man "inherently dislikes" work or 

"likes work" requires a similar type of commitment. Both of 

these positions are based on some intuitive belief in the nature 

of man. Moreover, they both assume these "characteristics" can 

be located. The direction of the belief in man's "inherent" 

characteristics is incidental in the sense that both directions 

can be resolved to an unclear assumption. That McGregor sees 

Theory X and Theory Y as contradictory leads him to kick a 
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straw man. A more general criticism is also possible. To locate 

the obverse of Theory X and Theory Y, as a combination of similar 

bases leading to opposite conclusions, it would be necessary to 

pose man as a goal-forming maker of plans shared by others. In 

a business situation, a manager would assume that the development 

of shared goals with his employees would subordinate the so-

called physiological needs as well as the self-actualization 

needs . The new needs would be evaluated in terms of the shared 

futures constructed by administrator and staff. In this manner, 

it would be possible to forget the so-called "personal problems" 

in direct proportion to the shared satisfaction within the group 

for having participated in the development of a corporate future. 

The educational implications of using a theory removed from 

physiological and psychological factors are that administrators 

may remain educators and not be reduced to people who must be 

specialists in physiology and psychology. 

"Bad" theory must begin in a confusion of appropriate 

categories or category sets through which to process any given 

idea. It continues by an inability to establish parsimonious 

assumptions such that no other theory can be simpler and more 

explanatory. It often ends in begging the question, which is to 

say it includes the conclusion of the theory as one of the prem

ises of the theory. 

"Bad" theory is primarily used by those who do not even 

make the distinction between the logical and the empirical, the 



46 

hypothetical and the factual. This error is compounded to ab

surdity when there is no form established or model through which 

the syntax between logical and empirical is made clear, contin

uous , and sequentially appropriate. 

Theory, then, in its most appropriate form must include 

any effort to pre-organize or pre-establish a framework by which 

to integrate categories, concepts, and words into some coherent 

model, a process by which whatever is fed into the model comes 

out informed by that model. This usage of theory insists that 

nothing is possible without some theory. Theory, then, is the 

most practical of practice and theory for theory offers us a 

corner on models for models: the summum bonum of thought. 

Models as Contingent 

There are those who do not consider a need for an analy

sis of the model being used even though they appreciate the 

necessity of a model in thought. 

Models on this view are important but distracting. Psy

chologists have established a long history of behaving "as if" 

their models pictured reality. 

Freud, who actually pioneered the transfer of myth and 

folklore language to the language of psychology, realized the 

adoption of myths would mislead many people from the clear analy

sis of their problems. Yet there is no evidence to indicate that 

Freud believed his process was merely a myth. 
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Freud maintained that we are obliged to regard it (myth) 

as part of the archaic heritage which a child brings with him 

into the world, before any experiences of his own, and as a re

sult of the experiences of his ancestors. 

Ernest Nagel (1959, p. 43) observed: 

On Freudian theory a thwarted wish of early child
hood, directed toward some person, may not completely 
vanish, but may enjoy a repressed existence in the un
conscious, and continue to operate in identical form 
into the present even though that person has long since 
died. In consequence, there is an important failure of 
analogy between conscious motives and unconscious mental 
processes, so that it is only by a radical shift in the 
customary meanings of such words as "motive" and "wish" 
that Freudian theory can be said to offer an explanation 
of human conduct in terms of motivations and wish 
fulfillments. 

Similar examples can be found in other fields of study. 

The subject matter area in which the most extensive use 

of models is made with the least reflexive emphasis is physics . 

Classical and modern physics are dependent on one another because 

of the need for the latter to borrow models from the former in 

order to make explanations clearer. 

Classical physical models, necessarily originating in 

common sense language, are efforts to describe the natural state 

of affairs. Objects examined are quite easily seen as indepen

dent of knowers. The theories of classical physics purportedly 

express the direct connections between language and the magni

tudes observed. However, many of the meanings carried by the 

language of these classical models are sometimes naively ac

cepted by modern thinkers. This carryover misleads modern 
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thinkers and allows them to import old presuppositions into new 

analyses. This is to say that the radical shift of terminologi

cal systems from classical to modern ideas modifies the catego

ries of thought to such an extent as to render the usual methods 

of analyses incompatible or at best simplistic with regard to 

classical categories. 

Ontological beliefs in an otherwise epistemologically 

developed, theoretically consistent, framework will produce some 

difficulties in deriving epistemological implications from the 

framework. 

The point can be made that the very structure of certain 

terminological schemes has traditional philosophers and physi

cists involved in many ontological commitments. Modern philoso

phers apparently have been endeavoring to follow the older 

ontological quest in terms of a relatively new framework of lan

guage and a new undercurrent of ideas. 

. . . it is decisive to recognize that, however far 
the phenomena transcend the scope of classical physical 
explanation, the account of all evidence must be ex
pressed in classical terms. The argument is simply that 
by the word "experiment" we refer to a situation where 
we can tell others what we have done and what we have 
learned and that, therefore, the account of the experi
mental arrangement and of the results of the observa
tions must be expressed in unambiguous language with 
suitable application of the terminology of classical 
physics- (Bohr 1913, p. 57). (Italics mine.) 

It is difficult sometimes to make the step from stating 

that the thesis of a real "physical world" is nonsense and then 

to insist that the meaning of a question only has sense in the 
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"space-time-system of the physical world." To consider "space" 

and "time" as magnitudes would make sense in one system but 

would lead to vagueness in another, i.e., classical and modern 

physics. 

One must presuppose that ontology and classical physics 

are bedfellows, as are modern physics and epistemology. The 

language scheme of the former permits inquiry to belabor subject-

predicate relations as relations . These relationals imply the 

existence of objects with all their existential properties. 

This ontological invasion of the knowledge world has led 

most of the writers cited in this part of the paper to avoid the 

models which are basic to their ideas, not from a distrust of 

the models, but from a fear of confusion for their readers. 

From Models to Reality; A Case 
of Epistemological Amnesia 

Dispute between scholars turns out to be a dispute 
between the models each uses to give an account of his 
world. 

(Belth 1970, p. 88) 

This third way of dealing with models is characteristic 

generally of the academic investigator. He tends to develop 

epistemological amnesia as he begins to "believe his lie" and 

becomes a case of the self-fulfilling prophecy. 

Sparshott (1963, p. 13) wrote in The Structure of 

Aesthetics: 
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Can a critic then shed his theoretical load by just 
describing the work before him? One cannot describe a 
work of art without showing what one thinks important 
in it. Thus even a description presupposes a system 
of evaluation, and such a system when articulated and 
defended is an aesthetic theory. 

Having warned the reader that there is no way to remain 

"objective," he goes on to commit the error of "being objective." 

Butterfield (1965, p. 23) referred to this error when he 

wrote: 

Our assumptions do not matter if we are conscious 
that they are assumptions, but the most fallacious 
thing in the world is to organize our historical knowl
edge upon an assumption without realizing what we are 
doing, and then to make inferences from that organiza
tion and claim that these are the voice of history. 
It is at this point that we tend to fall into what I 
have nicknamed the whig fallacy. 

Saunders (1964, p. 75), in referring to the way histo

rians often "invent" historical threads on which to string 

events, pointed out: "The investigator of historical material 

often forgets that the serial line, the metaphorical line, is 

only a 'trick' and comes to imagine that the line represents a 

line of causation." 

The reasoning behind an investigator inventing a serial 

line and then "forgetting," is probably that the "line" allows 

for a thrust or explanatory power of some kind. An "as if" 

position over an extended period of time is disquieting for both 

the researcher and the consumer of the results of the research. 

Who really believes that man invents the world or makes meanings 

in some total way? 



In as if thinking there is a willing suspension of 
ontological unbelief, and the price paid is absence of 
explanatory power. Here we might speak of the use of 
models as heuristic fictions . In risking existential 
statements, however, we reap the advantages of an ex
planation but are exposed to the dangers of self-
deception by myths (Black 1962, p. 288). 

This "self-deception," even in the hands of a writer 

like Max Black, means that one could be led astray by his inven 

tion or by man's eagerness to understand nature. Where are 

those who would reverse the problem and wonder whether or not 

there is a real world outside of man's construction? 

Models as Determiners of Meaning 

Why is it so unusual to think that man is the models he 

formulates? That the world is a mere extension of these models 

In this last general classification for the usage of 

models, a particular emphasis is on the role of more or less 

submerged conceptual models, what could be called "archetypal 

analogies" in the development of ideas; the development of man' 

organization of meaning. 

Nature, no less than life, is an imitation of Art. 
. . . for what is Nature? Nature is no great mother 
who has borne us. She is our creation. It is in our 
brain that she quickens to life. Things are because 
w e  s e e  t h e m  . . . .  

Yesterday evening Mrs. Arundel insisted on my 
going to the window, and looking at the glorious sky, 
as she called it. Of course I had to look at it . . . 
And what was it? It was simply a very second-rate 
Turner, a Turner of a bad period, with all the painter^s 
worst faults exaggerated and overemphasized . . . 
(Wilde in Rader 1964, pp. 20-22). 
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Wilde was emphasizing our need to regard Nature as a 

model and not a reality, man's dignity over the dignity of 

Nature. 

T. F. Saunders (1966, p. 3) took a similar position that: 

". . . when a diagnosis of [cultural] deprivation is made . . . 

only the thought patterns of the child are at fault or need re

construction, never the experiences as such." 

Abrams (1958, p. 32) tended to support this stand when 

he said: "We tend to describe the nature of something in similes 

and metaphors, and the vehicles of these recurrent figures, when 

analyzed, often turn out to be the attributes of an implicit 

analogue through which we are viewing the object we describe." 

Marc Belth (1970, pp. 83-84) observed that models are 

conceptual agreements: 

The success of any attempt at explanation depends 
upon the uses of instruments and methodology^ Without 
these, no explanation whatever can take place. If we 
attempt to build explanations with clues from nature 
itselfj we must recognize that we must agree upon what 
shall be accepted as clues, and thus what shall be 
counted as evidence, what shall signify connectedness, 
what shall be entailed in similarities, and also agree 
upon what organized rules and conditions will serve as 
the models to explain whatever it is we are now con
fronting . These purely conceptual agreements may refer 
to empirical events but do not derive from them; thus 
the very status of knowledge, truth, and explanation, 
is postulational--a matter of agreement among inquirers, 
having no fixed or positive structure in the empirical 
world .... (Italics mine.) 

Even if we were to suspend our disbelief in the world we 

would need to distinguish between the internal relations of a 

model and of the internal relations of the world, as well as the 
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ways syntactical equivalence can be explicated for both the model 

and the world . Faced with such a distinction we might be prompted 

to say: "I don't know or care on which side of the argument I 

belong; I simply want to know what difference it makes to take 

one position or the other." Think for a moment how fortunate 

students would be if they could approach problems from a multiple 

model framework and realize that models are conveniences, ex

planations; and they are as real as the things of which the mod

els are supposed to be copies. The student could develop a 

comprehension and control of the variety of models that consti

tute a given discipline as well as those that have interdisci

plinary implications . 

In general, philosophers and other educational profes

sionals have tended to emphasize the virtues of precision and 

material quantification rather than structural designs and the 

methods which lead to their construction. 

In Science and the Modern World, Whitehead (192 5, p. 88) 

made the distinction between a mountain which "endures" and a 

color which "appears when it is wanted": 

Every scheme for the analysis of nature has to face 
these two facts, change and endurance. There is yet a 
third fact to be placed by it, eternality, I will call 
it. The mountain endures. But when after ages it has 
been worn away, it has gone. If a replica arises, it 
is yet a new mountain. A colour is eternal. It haunts 
time like a spirit. It comes and it goes . But where 
it comes, it is the same colour. It neither survives 
nor does it live. It appears when it is wanted. The 
mountain has to time and space a different relation 
from that which colour has. 
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Wilde in his emphasis on nature as man's creation has 

identified, in a humorous way, the need for two different models. 

The first is a model man constructs with which he views "every

thing" as meaningful. The second is a model, some paradigmatic 

form, to which all other models are found to be pale indeed. 

Oscar Wilde was one of a long series of people, past and 

present, to view man as the maker of meanings. Again, the range 

is all the way from the idea that models necessarily limit our 

ability to comprehend the world to those who would say the 

"world" is a myth given coherence by the paralleling of other 

myths that are complementary in type. A theory supports another 

theory; a theory offers a home for a fact. A "fact" is blind 

and meaningless without a relationship to other facts and without 

a context. 

While many expository analogues, as conventional 
opinion proposes, are casual and illustrative, some few 
seem recurrent and, not illustrative, but constitutive; 
they yield the ground plan and essential structural 
elements of . . . any theory. By the same token, they 
select and mold those "facts" which a theory compre
hends . For facts are facta, things made as much as 
things found, and made m part by the analogies through 
which we look at the world as through a lens (Abrams 
1958, p. 31). 

We understand in the world what the model tells us cibout 

the world; and we understand nothing else. Whatever is not ex

plained by the model may be felt in some brute way, but it is 

not to have meaning. 
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As part of the major emphasis of this final part, in

tended to examine some related literature on models, it will be 

helpful to deal with some models of learning in the light of the 

foregoing analysis of models. (This analysis will be useful in 

Chapters 4 and 5.) 

"Learning" as a process has fallen prey to the same kinds 

of problems that have confronted theories. Learning has often 

been considered as a something that simply happens. The simpli-

cism of this notion begins to take form only when a conflict be

tween learning theories arises . Each learning expert will give 

the label "learning" to a different process; he will measure 

learning in a rather distinctly different way from the ways his 

peers determine learning. Nonetheless, among the categories of 

psychology, few are as rich as learning in terms of the quantity 

and variety of available data and in efforts to build models. 

Learning has taken on a heuristic quality over the years. 

The category of learning has come to supply the criteria for the 

realization or attainment of all manner of goals. However, 

learning, by whatever definition, is always a "good" thing and 

not-learning is always a "bad" thing. It is interesting to note 

that whenever a term or category is established as a directing 

force within a system or, even within a given taxonomy, that term 

or category carries its heurism in the assumed need for more of 

whatever it refers to. 
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The best way to initiate a look at learning models is to 

examine concepts of learning through some summaries of tradi

tional, modern, and future-oriented positions on learning. 

Most traditional concepts of learning are framed on a 

parochial information type model. These models usually blur the 

distinctions between "facts," the "conditions" for learning, and 

the psychological "habits" of the learner. 

" . . .  t h e  o b j e c t i v e s  o f  t h e  c u r r i c u l u m  a r e  h a b i t s  o r  

tendencies to acquire, use, and enjoy truth .... It is sug

gested that the way to form these habits is by mastery of orga

nized subject matter (Broudy 1961, p. 67)." 

Broudy referred to "habits" which are somehow to be 

gained by a continual practice with facts and their subject mat

ter correlates. He (1961, p. 67) did promise more than "merely 

the memorization of facts" for his suggested process. He neg

lected to indicate how the criteria he will use to measure the 

result of the mastery of subject matter will differ from the 

criteria that will be used for deciding on learning "habits" as 

the key process in learning. He has jumped models and committed 

category trespassing. 

In essence, Dr. Broudy has jumped subject matters and 

categories in his suggestion about learning as fact repetition 

and habit development. Fact repetition is done in a subject 

matter and tested by that subject matter. Habit development is 

a psychological process properly adjudicated by that field of 
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study. To take facts from history, English, and anthropology is 

rather different from proposing a conditional base for learning 

as the essence of learning. This error, often called a "reduc-

tionistic fallacy," seeks to confuse the conditions necessary to 

promote learning with what is learned. The distinction may es

cape notice until the criteria of adequacy are compared for the 

two processes for the two models. 

Recent learning models have tended to slight the emphasis 

on fact memorization and concentrate on habits of organizing and 

reorganizing the data of experience. Models of this type tend to 

see the learner and the world he is learning about in a kind of 

competitive situation. The learner's classifications help him 

see a world denied to him by the "blooming, buzzing confusion" 

which is thrust upon him throughout life. The intrinsic organi

zation, in terms of these models, is subordinated to the meaning 

the learner's experiences have for him. 

The rise of Gestalt therapy, perceptualism, and theories 

of self-actualization can in part be attributed to the change of 

emphasis on models of the world outside to models representing 

the world of the learner. 

John Dewey (1933) contributed to this emphasis on the 

student rather than the subject matter, the learner rather than 

the facts to be learned, in his interactionist learning theory. 

However, Dewey's contribution must not be confused with the well 

known "Progressive" movement in education which borrowed from 
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Dewey the idea of the learner as an active agent but went on to 

emphasize the student's contribution to learning without due 

emphasis on the formalized demands that keep learning a struc

tured and a shareable process. 

To the extent that the learner and his world are competi

tors, the learner is destined to fail. At best his organizing 

efforts are pale next to the "organizing power" of Nature. The 

child classifies and organizes the data of the world while the 

"brute reality" of the world resists, confuses, and otherwise 

interferes with the learner's meaning and understanding. 

Subject matter studies, for this concept, are an effort 

to derive as many classifications as possible in order to under

stand things even in the face of classificatory errors . 

The child classifies and the "world" stubbornly re
fuses to be classified as it resists the artificial 
uniformity inherent in classifications and imposed on 
the "world" as it is, i.e., as it is preorganized. A 
theory is tested "empirically" to see if it proves it
self to be a description of which the world is the most 
adequate standard (Saunders 1969, p. 81). 

One learning model that has gained considerable attention 

over the past decade was first proposed in 1965 by Robert M. 

Gagne in his book The Conditions of Learning. 

Gagne (1965, pp. 31-57) distinguished the "varieties of 

learning" as: 

1. Signal Learning: the conditioned response. 

2. Stimulus-Response Learning: acquisition of 
precise responses to discriminated stimuli. 
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3. Chaining: two or more stimulus-response con
nections are made. 

4. Verbal Association: learning of verbal chains. 

5. Multiple Discrimination: clarification of dif
ferent identifying responses to many different stimuli. 

6. Concept Learning: common response to a class 
of stimuli. 

7. Principle Learning: a chain of two or more 
concepts . 

8. Problem-Solving: two or more principles are 
confirmed by a higher-order principle; thinking. 

Gagne (1965, p. 54) stated that learning to think, means 

that one: 

. . .  i s  a b l e  t o  c o m b i n e  t h e  p r i n c i p l e s  h e  h a s  a l 
ready learned into a great variety of novel higher-
order principles .... By means of the process of 
combining old principles into-inew ones, he solves prob
lems that are new to him, and thus acquires still a 
greater store of new capabilities .... Problem-
solving, by which is meant "thinking out" a new princi
ple that combines previously learned principles, is a 
process that is very familiar to most adults . 

Gagne (1965, p. 60) indicated that each variety of learn

ing is a "prerequisite" for a subsequent variety: 

Problem solving . . . 
requires as prerequisites: 

Principles . . . 
which require as prerequisites: 

Concepts ... 
which require as prerequisites: 

Multiple discriminations . . . 
which require as prerequisites: 

Verbal associations ... or other chains . . . 
which require as prerequisites: 

Stimulus-response connections .... 
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For some reason Gagne does not clarify what he means by 

"prerequisite." He does not specify any need for different cri

teria for the use of the term "prerequisite" between the widely 

different varieties. This lack of attention to "prerequisite" 

is a perfect example of concern shown for the lack of vertical 

syntactical equivalence. Most drastically as a matter of classi

fication, Gagne does not seem to differentiate between "condi

tions" and "learning" in his presentation. Criteria of 

evaluation for each of these categories would be quite different 

from each other. 

Efforts to place the Gagne concepts into a model would be 

frustrated. He does have a theory by the rules established. He 

does not have a model in the theoretical sense. The closest 

classification would be that he has established a superficial or 

suggestive taxonomy. 

Donald 0. Hebb (1949, p. 219) made a similar error when 

he said: "Pleasure is . . . fundamentally a directed growth or 

development in cerebral organization .... The factor of in

terest or motivation which is provisionally translated into the 

stability and persistence of the phase sequence .... The kind 

of activity throughout the cerebrum which we call consciousness 

n 
• • • • 

Hebb's model of human emotion is an excellent example of 

a radical reductionism where an emergent such as "pleasure" is 

not only reduced to the conditions under which it arises, but, 
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the very quality of the emergent is identified with the process 

of the condition—"cerebral activity" is consciousness; "growth" 

in the cerebral organization is pleasure. (For a more concise 

criticism of the reductionistic fallacy, the reader is referred 

to Chapter 3 of Emotion by T. F. Saunders, 1964.) 

J. P. Guilford (1972) has constructed a model which 

claims to represent intellectual abilities (see Figure 6). 

Abilities are "represented" and classified. Guilford saw the 

abilities as "actual" and he is merely classifying them. The 

ontological-taxonomic issue is evident here. 

A more significant problem emerges from the structure of 

the model itself. A basic rule for model structure, it will be 

remembered, is that the syntactical components of the model must 

either be equivalent or there must be rules specifying how 

changes in hierarchical inclusion can take place. 

Cognition, as a category in Guilford's model, apparently 

does not include evaluation or convergent-divergent production 

as sub-categories. The generic for each intellectual ability is 

missing and/or is included as one of the components in one of 

the classes within the three modes of variation. 

The lack of categorical consistency by itself rules 

Guilford's model out as a model in any but the most naive sense. 

The danger is that because one could develop a test for any given 

coordinate, that a simple sum of the results of the tests might 
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Figure 6. Guilford's Structure of Intellect Model 



dictate an educational program or, even worse, rule on the ade

quacy of a child's learning pattern in schools. 

As a convenience, Guilford's model provides users with 

the luxury of variables that can be kept in view and in some 

simplicistic way they can be cross-referenced. However, as a 

model, Guilford's design can be questioned as to the relevance 

of any conclusions derived from its use. A model that does not 

afford directional vectors in the numbers of directions provided 

by the basic categories employed can offer little more than a 

compendium of variables no more significantly related than words 

in a spelling list. 

Broadbent (1957, p. 215) stated: 

Clearly, then, some sort of expository device is 
needed for an abstract theory using unfamiliar terms. 
And it is even difficult for the theorist to remember 
in abstract form the results of the many different 
experiments which a good theory should consider. A 
simple mechanical model has the virtue of avoiding 
these difficulties. It has other vices: it may have 
accidental properties which mislead research. Per
haps the best compromise is to state a theory in 
abstract terms, and also to give a model which can be 
described by the same verbal theory. 

Another type of analogical model referred to in the in

troduction is the mathematical model, a variation of which is 

sometimes called a stochastic model. According to stochastic 

(synonymous with "probabilistic" or "random") models, learning 

does not proceed by deterministic curves. Rather, on this idea 

learning moves in erratic, random patterns. The learning pro

cess, according to the stochastic model, is usually analyzed as 
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a string of choices made in response to a number of alternatives. 

Responses appear to be governed by probability. Behavior is then 

seen as conforming to a kind of stochastic process. 

Bush and Mosteller (1951, p. 313) observed: 

Mathematical models for empirical phenomena aid the 
development of a science when a sufficient body of 
quantitative information has been accumulated. This 
accumulation can be used to point the direction in which 
models should be constructed and to test the adequacy of 
such models in their interim states. Models, in turn, 
frequently are useful in organizing and interpreting ex
perimental data and in suggesting new directions for 
experimental research. 

The stochastic concept can contribute to learning models 

in the sense that choices in habit response can be seen as prob

abilistic rather than determined. Learners can be diagnosed as 

having a predictable choicing system given a model by which to 

sort the alternatives faced and the responses given. 

Bush and Mosteller (1951) referred to mathematical models 

in a more general sense and pointed out that mathematical models 

serve two purposes: (1) To add to the development of a science 

once the quantitative information has been accumulated; and (2) 

To organize and interpret experimental data and suggest new 

directions for research. 

The first purpose places models after the fact while the 

second purpose may have models directing the facts . An interest

ing model type that does not receive adequate attention can only 

be inferred from the Bush and Mosteller (1951, p. 313) quote: 

one cannot simply "test the adequacy of models in their interim 
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states" by the accumulation of data. The "data" imply an or

ganizing model which is the only thing that can be compared to 

another model. Quantified data cannot be compared to a test, 

theory, or a model. It is out of its class. 

" . . .  m o d e l s ,  h o w e v e r ,  m a y  b e  r e i n t e r p r e t e d  i n  t e r m s  o f  

other sets of concepts. This state of affairs is a common fea

ture of most mathematical models . . . (Bush and Mosteller 1951, 

p. 313)." 

One set of concepts can be related to and supported by 

another set of concepts. The continual efforts to jump from a 

datum to a model can only lead to a confusion over model theory. 

See Figure 7. 

When data are seen as testing a model, there is a smug

gled model pre-organizing the data. What "looks like data" turn 

out to be the necessary predicates of a model assumed by the data 

themselves. See Figure 8. 

I. A. Richards (1948, p. 109) made this point when he 

said: "The processes of metaphor in language . . . are superim

posed upon a perceived world which is itself a product of earlier 

or unwitting metaphor." 

The neglect of this smuggled model is partly due to a 

lack of commitment to models as generic to the meaning of data 

and partly due to an ontological blind spot as far as natural 

meanings are concerned. 
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We cannot leave this section on related literature on 

models without dealing with at least two of the motivation theo

ries that have emerged in recent years. Models used to explain 

motivation theories are especially interesting considering the 

wide acceptance in the academic and business worlds of some very 

unsystematic theories. Psychology, again, can provide some 

relevant examples of abuses of ideas due to a neglect of the 

models used. 

In psychology there are many examples of authors who do 

not seem to know that they have a "mere" model or convenient ex

planation. Maslow, for instance, suggested a "hierarchy of 

needs" as the driving force for people. The lowest order needs 

in the hierarchy must be satisfied before a higher order need 

appears . Since the lower order need has the greater potency at 

the time, this higher order need causes the individual to attempt 

to satisfy it. A. H. Maslow (1954) in Motivation and Personality 

used such language as: 

. . . the basic drives of human existence . . . 

... at the simplest level of human need we are 

motivated . . . 

. . . because of the nature of man . . . 

. . . the need for safety or security . . . 

. . . the individual is free to try to meet his normal 

need for love and affiliation . . . 
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"Hierarchy" generally refers to a sequential inclusion— 

a ranking. The model implied by Maslow (1954) includes a basic 

commitment to man as an animal, the existence of animal "needs" 

in man that dictate or "drive" man to act, and that man has a 

"nature." Whether man is seen as an animal, the theory used for 

the perception always includes a "rational" or mental facet or 

aspect, sometimes called the "double aspect" theory. Human needs 

aligned with animal needs have produced such interesting learning 

theories as S-O-R and S-R bonding. These theories do not take 

into account the decision process which alone marks man's conse

quences in the animal world. (If we reflect upon "man's unique

ness ," it is clear that this concept carries a model and 

assumptions too.) 

The "nature of man" often leaves man without culpability 

in a world of choice. "There have always been wars, and there 

will always be wars." "Children physically go through stages of 

growth and we cannot change the process or the sequence." Even 

if we were to try to fathom an integrative model behind "drives," 

"needs," and "nature of man," it would be a Herculean task to 

jump to "safety," "security," and man's normal need for "love 

and affiliation." The utter simplicism of these ideas can only 

testify to the lack of sophistication in model concepts . 

If the slightest concern were shown for the compendium 

of words called a theory, something might be salvaged from "lower 

and higher order needs." The difficulties stem from the 
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development of massive programs and enormous expenditures of 

funds on programs that will have no determinate effects . What 

descriptive models may produce, only analogical inferences can 

extend. Maslow's description of man is a depressing one indeed 

in terms of man ever being in charge of his own future: the 

actualization of man's plans. 

Frederick Herzberg, writing twelve years after Maslow, 

extended Maslow's "theories." Herzberg (1966, p. 56) stated that 

there are two views of man when he said, "the human animal has 

two categories of needs": (1) Herzberg identifies animal needs 

as "hygiene factors" referring to the need for safety, for food, 

and other basic drives; and (2) His second category of needs is 

"man's compelling urge to realize his own potentiality by con

tinuous psychological growth." 

Maslow's "lower and higher order needs" are clearly vis

ible in Herzberg's two kinds of needs. As an exercise in model 

construction, let's begin with Herzberg's motivation-hygiene 

theory and develop a model to explain and extend his motivation 

concepts. Assume first that a principle must be developed that 

gives some determinate direction to an administrator. Assume 

also for a moment that it is possible to place motivational 

"hygiene factors" as Herzberg defined them on one end of a con

tinuum and what he called "true motivation factors" on the other 

end of that continuum. It would then, for example, be possible 

to develop a proportionate relationship between that continuum 
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and any number of factors related to administrative decision 

making regarding motivation. 

A key criterion in model construction is that every fac

tor on one line must be necessarily related to other factors on 

the same line as well as precisely related in proportions to all 

factors on the comparative line. 

In this arbitrary effort to make a model with Herzberg's 

language, we can pretend the system could be applied to motiva

tional problems in a business situation (see Figure 9). 

The proportionality of the graph would tend to indicate, 

if this model and its hypotheses can be assumed, that "hygiene 

factors" may be more effective in some inverse proportion to the 

amount of income and the degree of responsibility. Whereas, 

"true motivational factors" are ineffective or at least rather 

difficult to establish for people below a certain marginal com

mitment to a profession or to a corporate structure. 

What this model in essence must say is that hygiene fac

tors are "push" items which keep people happy while "pull" items 

are those toward which people will dedicate themselves in the 

face of extensive frustration. The transverse line is the hy

pothesis and decision line, which, if established quantitatively, 

would mean that at some point push-pull items in motivation tend 

to merge at the marginal zone. The greater the distance from the 

marginal zone on the transverse the more clearly the use of 
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Figure 9. A Continuum Indicating the Proportional Relationships 
Between Motivating Factors and Variables Which 
Classify Employees 
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certain factors is prescribed. Quantitative scores could be 

assigned to the various steps on the graph. 

One implication of these proportions does assume that 

push-pull items occur on a continuum and that goals, personal 

and professional, are easily established for people in relation

ship to a variety of variables having to do with understanding 

corporate problems, having the leisure to entertain problems of 

commitment, and enjoying high level administrative decision

making. This model, in principle, then, does offer a direct 

framework for specific activities which will tend to group em

ployees and for those factors most effective in motivating them. 

Even assuming that "pull" items may work with employees on the 

lower end of the vertical continuum, the permanence of the effec

tiveness of the items must remain suspect. Employee turnover, 

for instance, seems to vary inversely with the degree of respon

sibility in any given system as long as there is no overload. 

Let us assume another set of variables that are often 

seen to be proportionately related: responsibility and author

ity. Rather clearly these two variables belong at the pull 

level or in the true motivational frame. Motivation for an upper 

level employee, on this model, would have to be increased by the 

direct proportionality of responsibility and authority. Any in

verse relationship between these two variables would have to pro

mote a direct reduction in degree of motivation. 
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The point at which these variables are the farthest 

apart in either direction, "push" items would become effective 

in maintaining a status quo for any given employee, usually an 

executive. An administrator who is given authority with no re

sponsibility loses his effectiveness because of the lack of sus

tained direction of his choices. An administrator with 

responsibilities and no authority must become more and more in

effective due to the dilution of his image with his subordinates, 

e.g., the vice president, an assistant principal, or anyone who 

carries the second-in-charge image. 

The objective in trying to locate some principles for 

behavioral motivation and model coordination in administration 

is that in finding two principles it should be possible to lo

cate a number of other basic rules which administrators can em

ploy in some very direct way to establish organizational climate 

and open communication channels between the participants in any 

organization. 

Herzberg's language placed in model form gives a sem

blance of dignity to an other-wise loose grouping of assump

tions . However, systematizing is apparently not an objective of 

Herzberg or Maslow. 

The major problem with objectives and the change of ob

jectives in the development of administrative models is that it 

is hard to anticipate the sudden explosion of alternate theories 

of administrative behavior. Modest statements of objectives 
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allow us to pursue our initial objectives and yet find some basic 

model in which the content of administrative theory can be 

placed, as we become more and more familiar with the literature 

in educational administration. 

The construction of a model has only to follow some basic 

rules for stating objectives and plausible explanations and orga

nizing principles will develop; systematizing occurs. This sys

tematizing begins with a clear distinction and linking of 

objectives, and the development of the criteria that mark their 

attainment. The following model (Figure 10) is an effort to 

establish just such a distinction and linking. 

This model, for coordinating objectives and criteria, 

establishes three different levels by which different kinds of 

increasingly more inclusive objectives and criteria can be clas

sified. The model serves to link objectives to appropriate cri

teria, to sequentialize objectives and criteria, and, most 

significantly, to illustrate the syntax lines that mark the dif

ferent categories involved. 

It should be pointed out that each level of the model 

accommodates in miniature what the overall model illustrates. 

That is to say that each level could be seen as having three 

levels. This internal expansion allows for each level to have 

its specific, exploratory, and decision-making categories. This 

notion of internal differentiation will supply a basis for a 

taxonomy of models that should facilitate the sorting and 
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Objectives 

3rd level: 

(i) Establish an adminis
trative model that is 
democratically consis
tent (in principle), 

(ii) theoretically adequate 
(structurally), 

(iii) organizationally effi
cient (internally) ad
ministrative model. 

Criteria 

3rd level: 

(i) Do all claims within 
the model support the 
idea that "everyone 
should have a say in 
any judgment that di
rectly affects him?" 
(Democracy) 

I (ii) Is the model parsimoni-
I ous and categorically 
I consistent? (Theory) 

J (iii) Does the model articu
late vertically and 
horizontally? (Organi
zation) 

2nd level: 2nd level: 

Confront two alternate admin
istrative organizational 
forms in terms of: organiza
tional behavior, decision
making , climate, and style. 

Each organizational system 
must define in a pervasive 
way the several categories 
that constitute the 
organization. 

1st level: 1st level: 

Find specific cases of objec
tives at the 3rd and 2nd 
levels in school situations. 

Take any case of school be
havior at any level and de
velop other situations like 
the first case . If the two 
cases fit the organizational 
system, the first case is 
adequate. 

Figure 10. Model for Coordinating Objectives and Criteria at 
Different Levels 



76 

classifying of model usages. We can now confront this problem of 

defining a taxonomy. 

Taxonomy: A Definition 

What is a taxonomy? How is a taxonomy built? What kinds 

of rules are necessary? Are there different philosophic onto-

logical assumptions which direct the kinds or numbers of classi

fication categories employed in any taxonomy? Is there a 

difference between convenient classificatory schemes and real or 

natural divisions to be followed in establishing categories? Are 

the criteria for a taxonomy of models different from the criteria 

for theories? 

When most definitions given for taxonomy define a tax

onomy as: "classification, especially of animals and plants 

according to their natural relationships . . . there is a 

definite point being made that the "natural" is as it is, in

trinsically structured to relate all things to all things . Man's 

efforts to understand the "natural order" which is often per

ceived as chaotic, requires a taxonomy which will make it easier 

for man to get a corner on the real world. 

Webster's (1961, p. 1451) Third Edition defines taxonomy 

as: "(1) The study of the general principles of scientific 

classification: systematics; and (2) The systematic distinguish

ing, ordering, and naming of type groups within a subject field: 

classification." 
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One effort to develop a definition of a taxonomy was made 

by Benjamin Bloom. He (1956, p. 17) established a distinction 

between a "taxonomy" and a "classification": 

Taxonomies, particularly Aristotelian taxonomies, 
have certain structural rules which exceed in com
plexity the rules of a classification system. While 
a classification scheme may have many arbitrary ele
ments, a taxonomy scheme may not. A taxonomy must be 
so constructed that the order of the terms must cor
respond to some "real" order among the phenomena 
represented by the terms. A classification scheme 
may be validated by reference to the criteria of com-
municability, usefulness, and suggestiveness; while 
a taxonomy must be validated by demonstrating its 
consistency with the theoretical views in research 
findings of the field it attempts to order. 

Bloom is correct in seeing the difference between clas-

• sification and taxonomy in terms of the degree of rigor which 

each pattern uses. When we classify on the common grounds we 

probably are in general communication. When we use the same 

taxonomies we can develop a sophisticated language pattern with

in a theoretical system. 

Bloom also appropriately pointed out the need for "dem

onstrating its [the taxonomy] consistency" with the theoretical 

views in research findings of the field it attempts to order. 

A question could be posed, again as to some "real" order 

among the phenomena represented by the terms. Bloom has assumed 

a taxonomy which must be overlaid on the way the world is actual

ly taxonomized. 
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When biology, for instance, classifies organisms in 

established categories, there does not seem to be a concern for 

the meaning of "established" above and beyond biology. 

The problem of models emerges at this point. Take the 

following examples, for instance, of category development for 

various terms. See Figure 11. 

In the above classification components are individually 

identifiable and can be referred to by quadrant. As the need 

for grouping occurs, some categories must be formulated to clas

sify the components by types. Alphabet, numbers, and geometric 

forms would do as a start. Each set would then have its own 

rules for interval relatedness, e.g., A, B, C, D, E, etc. The 

question becomes one of interrelating or cross-connecting the 

ostensibly unrelated components. The matrix or model for the 

categories becomes crucial. A classification scheme becomes a 

taxonomy in the cross-connection. 

Models are needed to set hierarchies of inclusion and 

categories for exclusion, i.e., to help set priorities and locate 

alternative kinds of problems. 

Saunders (1969) suggested a way in education of helping 

children understand classification schemes while they come to 

see needs for locating priorities. Initially, on his model, each 

term to be defined or classified is listed in parallel with some 

familiar defining characteristics without concern for inclusion-

exclusion rules (see Figure 12). 
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1 A A 

2 B 

o a 4 A 

c 3 

Figure 11. An Illustration of a Random Classification of Terms 
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How does this classification become a taxonomy? The 

categories must be placed in inclusive sequences and in separate 

types . See Figure 13. 

Rather clearly, membership in the top categories is 

attained when a factor is correctly located at some lower level. 

One more point must be made with regard to the develop

ment of a taxonomy by classifying on the principles of categories 

and inclusions. Some criterion must be formulated by which both 

necessary and sufficient categories are employed in the defini

tion of a term. 

The minimum classifying categories which can be used must 

provide sufficient designation to provide for differentiation and 

particularization while not going beyond those characteristics 

which are needed for given purposes (Figure 14). 

The addition of the qualifier "often" adds nothing to the 

defining categories for classification purposes. It may influ

ence a daytime sleeper to know how "often," but for category 

purposes "often" offers very little more in clarity. 

It should be pointed out that an effective taxonomy not 

only follows prescribed rules through a subject matter, but must 

be generic enough or structurally adequate to allow for a jump 

in the kinds of items classified, i.e., there should be a way to 

change subject matters and maintain a parallel structural classi

fication. This demand on structural parallels or syntactical 



81 

Mammal Animal 
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Figure 12. Some classification Categories 
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Figure 13. Types of Classifications by Categories and Inclusions 
in a Taxonomy 
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Animal 
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Often Eyes 

Feath- Quacks 
ers Bill Often 

Terms Cat 
to Be 

X X X X X 

Classi
fied Duck X X X X  

Figure 14. Types of Classification by Minimum Categories and 
Necessary Inclusions in a. Taxonomy 

equivalence focuses on the need for a model in which this equiv

alence can take place. See Figure 15. 

It is from this kind of model concern that a taxonomy of 

models is possible. Such a taxonomy should help classify the dif

ferent usages of models by the kinds of classifications employed, 

the categories established, the clarity of the model's syntax, 

subsequent syntactical equivalence, and finally, the ways in 

which a given model directs or formulates the purposes which 

attend it. The literature is replete with examples of models 

which can be sorted under these different headings and under 

these criteria. 

The following chapter will indicate some attempts by oth

ers to develop a taxonomy for models. Then, there will be an at

tempt to construct a taxonomy or sort system through which 
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model diagnosis can be made. A model that could design a model 

sort system would be considered a model for models. The final 

thrust of the next chapter will be to design such a model for 

models. 



CHAPTER 4 

A MODEL FOR MODELS: FROM ONTOLOGY 
TO AN INTEGRATED MODEL 

Symbol Growth and Model 
Type Restatement 

Unplowed ground requires presumption while per
spective dictates humility. 

(Saunders 1964, p. 67) 

What does it mean to construct a model for models? Is 

there a generic structure from which models are analogical syn

tactical equivalents? Are there models which can be placed "in 

service" to other models because of the language and inclusion 

principles used? Do the criteria for the different kinds of 

models apply with equal precision to the generic model, the model 

of which the others are cases? Can a sort system for models, a 

taxonomy, emerge from a bigger model which would delineate the 

rules for the model itself? 

What does it mean to construct a model for models? In 

earlier chapters some of the initial problems of confronting or 

discussing models were discussed. It might be helpful to review 

some of these initial observations to help set the stage for the 

development of the material for this section. 
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1. In many cases there is no deliberation about or belief 

in models as necessary or relevant. 

2. Models are often seen as important but discussions about 

them as distracting from the points at issue. 

3. Models are sometimes initiated as heuristic myths or 

arbitrary lines of explanation but come to be thought of 

as having expressed "the way things really are," a kind 

of epistemological amnesia. 

4. People are often viewed with suspicion if they hold that 

some model is always present that totally informs, or

ganizes, and develops the meaning of "reality." 

The last position, that holds that models are the inform

ing agencies for "experience," is basic to the development of 

this chapter. 

Some thought habits, that must be faced in trying to re

verse the usual notion of "experience," have obscured the need 

for distinguishing between the different meanings of experience. 

Experience has been taken as being: 

1. direct and immediate 

2. contextual and mediate 

3. prescribing and valued mediate. 

As a result of some usual ontological beliefs in an in

dependent, real world, some unusual epistemological claims, 

stemming from a need to know how ontological beliefs are known, 
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emerge. Does man mirror and reflect the world or does man cast 

the light as well as the objects in meaning out upon what he per

ceives to be the world? 

The possibility that both of these notions are models of 

man's meaning has been glossed over by most writers. Yet, when 

it is time to formulate a taxonomy and sort system for models, 

it is necessary to classify both the "mirror" and the "light 

casting" concepts as models even though each model is not delib

erately understood to the same degree. It is this lack of em

phasis or uniformity of deliberateness that has been a major 

contributor to the neglect of studies about models. 

At the risk of a repetition of an earlier discussion, we 

must again refocus our thinking from the traditionally under

stood emphasis on the meaning of experience to the way in which 

those experiences come to have meaning. 

The long history of beliefs that order is inherent in 

the universe and that there is structure ard purpose in Nature 

make these beliefs difficult ideas to examine. Pretend for a 

moment that you are simply looking around the room in which you 

are sitting. Are the objects around you "naturally" sorted? Is 

there an "intrinsic" necessity that certain things are made of a 

common material or that the items in the room be clustered into 

"furniture," "decorative objects," and "atmosphere conditioners?" 

Is is ever possible to identify the players without a program—a 
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model? Who wrote the program—the model for models? In its 

simplest sense, this is the generic problem of models for models. 

In some philosophic way, it would be possible to pursue 

an argument as to whether or not these classifiable items have 

their own "internal relations" and are thereby classified prior 

to our coming to the situation. While it is possible to pursue 

that train of thought, and at times such a pursuit may be prof

itable, the problem confronting us does not directly concern 

ontological commitment, but, is merely a problem of deciding 

what different kinds of meanings may accrue to an object because 

of the different kinds and levels of instruments being applied, 

to the object in question, through which meaning may be 

developed. 

Initially, the instruments by which meaning is developed 

and relationships established ars of a common sense variety, 

such as the selective hypotheses "furniture," "decorative ob

jects," "atmosphere conditioners." However, as the analysis or 

demand for more precise examination increases, it becomes clear 

that a more technical instrument, a more complex serializing 

model form, will be needed. 

The growth of meaning of an object or an idea, for in

stance, is directly proportionate to the expansion of the num

bers of contexts in which this object or idea can be located. 

As the "explosion" of contexts increases, there is a high prob

ability that there will tend to be duplications of references. 
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As these duplications become more evident, the serializing form 

which unifies them may be discerned; a model begins to emerge. 

This probably means that a model of some kind in a more subtle, 

possibly more technical sense is already being employed. "Fur

niture," for instance, may be indiscriminate in its application 

until the designation is "French Provincial" or "Early American." 

Or, take the more elaborate example of the way in which symbols 

"explode," illustrated by a model (Figure 16) to clarify symbol 

growth in "Symboling" (Decker 1974, p. 2). 

The issue being developed here is that a universe of 

discourse, or a language peculiar to a subject matter specializa

tion, becomes an instrument in the best sense of the word when 

references and analyses are conducted from within a field rather 

than haphazardly with many loosely conjoined terms. A classifi

cation becomes a taxonomy, which emerges as a substantive model 

in a universe of discourse. 

"Experience," then, in the traditional sense is of little 

or no value in the face of "signification" in experience or con-

textualization of "things" (Dewey 1934, pp. 35-57). It is in 

this contextualization process that an even bigger question must 

be asked. If, indeed, ideas, objects, and experience are all 

contingent in their meaning, it would follow that the most sig

nificant instruments to be developed would involve that pattern

ing of instruments rfhich directs compositions of meaning. These 

patternings of instruments in one combination rather than another 
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refer either to descriptive models or to theoretical models and 

to their implications for all investigations. 

To recap the discussion of the two major model types: 

1. Descriptive models include true to scale three-

dimensional copies of some original object. By making 

selected features manipulable, the original may be made 

more accessible to examination, e.g., a model airplane 

or a new house. For our purposes the choice for vari

ables to be manipulated will be contingent on discerning 

the "levels" of importance of the variables. "The con

ventions of interpretation rest upon partial identity of 

properties coupled with invariance of proportionality 

(Black 1962, p. 220)." 

2. Theoretical models include analogical models. Analogical 

models often try to manifest a point-by-point correspond

ence between the relations they embody and those embodied 

in some original. The structure of the original is re

produced in an analogical model. "... the structure or 

web of relationships in an original (Black 1962, p. 222)" 

is reproduced in some medium. Analogical models are 

sometimes used to draw inferences between physical rela

tionships within a system, to idea relationships in non-

physical systems, e.g., the hydraulic model of an 

economic system. Identity of structure is compatible 

with the widest variety of content. Here the 
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possibilities for construction of analogue models are 

endless—creative thrust, think tanks, etc. 

Mathematical models are subcases of analogical mod

els. They are used extensively in research design and 

in various statistical efforts. Although math models 

simplify and permit rapid calculations, they can also be 

characterized by the dangers of drastic oversimplifica

tion. 

This mathematical reductionism may lead the user to 

confuse mathematical accuracy with the strength of em

pirical verification. Mathematical models are used 

where the original field is thought of as if it were 

"projected" upon the abstract domain of sets and func

tions that constitute the subject matter of the corre

lated mathematical theory. Thus, social forces are said 

to be "modeled" by relations between mathematical enti

ties. The math model is conceived to be simpler and more 

abstract than the original. 

A math model of this type is often seen as having 

some invisible mechanism which illustrates or explains 

the workings of the social system under investigation. 

Cubism, for example, in art is often interpreted as a 

model exemplifying the mathematical or geometric reality 

of which the world is a case. 

Writers who use mathematical models try to avoid de

veloping elaborate worlds; instead, they usually try to 



93 

represent the dynamic relations between "psychological 

facts" by mathematical constructs at a significant level 

of generality. 

In general then, analogical, and therefore mathemati

cal models, as cases of theoretical models, tend to carry 

two types of meaning: (1) They may pose a convenient 

description of an imaginary but possible structure and 

thereby become heuristic in type, or, (2) they may be 

structural, purely relational or syntactical in structure 

and involve no reference to physical counterparts or 

quantitative relations. 

The overall proposal used for this dissertation can now 

be summed up in the claim that models are indispensable for sci

ence and without them the very thought process itself must come to 

a halt. Models give us knowledge that can be had in no other way 

and may even provide the only knowledge we can know we have. 

The suggestion to be developed next in this chapter in

volves the need for criteria for the structure of models. Cri

teria for classifying, assessing, and reconstructing models have 

not been spelled out in the literature on models. There has been 

no taxonomy developed for model criteria. Without these criteria, 

no model can be placed in parallel or in any hierarchical sequence 

to other models. Without these criteria, no series of ideas, not 

yet a model, could be rejected from candidacy to "modelhood." 
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The significant question here, then, is whether or not 

there is a generic structure from which models can be placed in 

analogical syntactical equivalence? 

A Proposal for a Three Level Model as a 
Basis for the Model for Models 

At the beginning of the discussion in Chapter 2, it was 

suggested that some instrument was necessary by which priorities 

and inclusion principles could be identified. A derivation from 

the three basic questions of epistemology will form the basis of 

this chapter: 

1. What do you know? 

2. How do you know it? 

3. How do you know you know it? 

The following diagram (Figure 17) should help place these ques

tions in perspective. (Extensive use is made in this section of 

the models developed by T. Frank Saunders, 1964, 1966, 1967a, 

1967b, 1968, 1969, 1970.) 

The diagram is designed to illustrate the need for some 

structure, the instrument for a model for models, which will 

sort models into mutually exclusive categories within some 

hierarchical sequence. 

The "levels" of the questions can be seen as progressive

ly more inclusive from "object" to "model for models." The cri

teria become sequentially more generic. The structure of the 

model maintains a demand for parallelism in categories by level. 
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Level Category Question Criterion 

How can we distinguish 
between different mod
els of man? Do we 

Model know somehow that the 
for philosophic base used 

Models to construct a model 
runs parallel to other 
models and follows a 
common structure? 

3. 

An arbitrary form 
which permits the 
comparison and inter
relations of differ
ent models with 
respect to the use of 
specifiable and 
shared forms 

Does "man as an eco
nomic animal" qualify 

Criteria as a necessary and/or 
for sufficienr definition 

Criteria of man in his world? 
How do you know you 
know? 

Conflicting philosoph
ic bases in the defi
nition of man as a 
changing of the rules 

Model 

2 .  

Criteria 

Is man basically an 
economic animal? 

Marxian economics 

How is man known? 
How do you know? 

Height, weight, edu
cation and income 

1. Object 
A man: 
know? 

What do you A picture 

Figure 17. A Diagram of Some Suggested Relationships Between 
Criteria and Models 
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The intended lack of syntactical equivalence is illustrated by 

noticing the difference in the horizontal lines between 1 and 2 

and between 2 and 3. The first line merely places the object 

in a context, e.g., "an economic animal," while the line between 

2 and 3 moves from a context to a valued or generic concern. 

The object is "lost" after the first line. The concept 

persists. 

As a parallel illustration, examine for a moment a 

tic-tac-toe frame; a case of syntactical equivalence: 

0 X 

X 0 

0 

If we were to number the lines, 

(1) (2) 

(3) 

( 4 )  

and separate the lines, we could find out 

(1) (2) (3) (4) 



whether the lines were equivalent or not by putting them back 

together in a different order. If we have not changed the func

tion of the model, the lines were syntactically equivalent. For 

instance, the following 

(2) (4) 

0 X 

X 0 

0 

would not change the meaning of the total model. When we refer 

back to the way in which this model (Figure 17) distinguishes 

between the levels of inclusions for the categories, it can be 

seen that all first and second level contents develop into sub

stantive or descriptive models, i.e., models employed primarily 

within subject matter investigations and sometimes referred to 

as experimental hypotheses. 

The content of all third level classifications refers 

to theoretical models and emphasizes structural and relational 

concerns outside of or between the various subject matters. 

Combine these concepts with the sequential inclusion notion and 

the beginning of a model for models emerges. 

The Problem of Models by Levels: 
Sequential Inclusion 

The problem is with the "problem" itself. Can we talk 

of models without some frame of reference from which to mark the 
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parameters and relationals that constitute the "models" problem? 

Must we expose or exhibit the model we use to locate the problem? 

To what kind of reduction to absurdity do we go? Is there a 

structural limit to the regress? Let's use the "levels" concept 

to classify some problems of models. 

Problem of Models Definition Model 

The problem of establishing a 
model, or, 

MI MI 

framework for the models in terms 
of their internal consistency, 

M2 % 

and inter-model relations and 
decision procedures 

M3 M3 

Figure 18. Models by Parallel Definitions 

"Models talk" is awkward sounding because it requires an 

habitual reflexive move back to a non-substantive non-material 

system. System talk is awkward because it requires reference to 

a series of criteria by which a system is a system. The criteria 

themselves pose problems when they are used as axioms rather than 

arbitrary measurement devices. But "talk" becomes seriously awk

ward when it entails a reference to criteria for criteria. 

Can we by using the levels, again, diagram some of the 

distinctions between criteria and model, criteria for criteria, 

and model for models? See Figure 19. 



CATEGORY 
QUESTION: A 
SYSTEM? GENERIC FRAME 

Level 
Model 

Inclusion 
Criteria 

for Knowing 
Model 

Sequence 

3. 

Intermodel 
Relations: 
A Decision 
Procedure 

Interdis ciplinary 
or relational 
facets: Judgment 
of ALL MODELS 

Model for Models: 
Form for Forms 
(Method Model) 

2. 

Alternate 
Frameworks: 
Models or 
Taxonomies 

Criteria for the 
structure of a 
model: Internal 
consistency and 
parsimony 

Criteria for 
Criteria: Rules 
for Rules 

1. 

A model or a 
dictionary: 
"What do you 
know?" 

A taxonomy sys
tem: a classi
fication type: 
"How do you 
know?" 

Taxonomies for 
Systematizing 
words: "How do 
know?" 

Figure 19. Model Sequence by Levels. 
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It will be noticed that the taxonomy problem is a first 

level problem and, as such, carries the most specific meaning 

for this model. The second level sets priorities for the dupli

cation of reinstitutability of the process of construction of 

models. The third level constitutes the summum bonum of model 

construction, a choicing framework. 

The structured syntactical concerns and the sequence of 

the levels have been suggested. Part of what remains to be done 

is to return to a second level to make a decision as to the 

appropriateness of the rules and criteria found in the second 

column. 

Return for a moment to some specific taxonomies framed 

in the level format (Figure 20). 

A taxonomy accomplishes its basic purpose when it meets 

the goal of the model for which it was developed. When, it 

would be fair to ask, is a goal a goal for a taxonomy? Since a 

taxonomy has as its primary goal the organizing of the catego

ries of the model it serves, the criteria the taxonomy uses are 

different from those used to decide on the meaning of a taxonomy 

itself. When does a taxonomy cross barriers or trespass on 

different models for some classification? 

This taxonomy issue is illustrated when inquirers do not 

distinguish between: psychological, structural, and logical 

categories. Category mistakes are imminent when conditions for 

(psychological), are confused with parameters (structural), and 
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(3) The goal of the inter-model 
(3 form) 

A philosophy as input into 
psychological explorations. 

(3 content) 

(2) Alternate taxonomies. When 
is a tx a tx? 

(2 form) 

Gagne-Bloom 
(2 content) 

(1) A specific taxonomy 
(1 form) 

Bloom 
(1 content) 

Figure 20. From Taxonomy to Goal 

with necessary sequence (logical). These categories are often 

left confused or indeterminate for usage. A model is needed. 

Before proceeding to the analysis of a model for model 

structure, we should digress to clarify the distinctions between 

these three categories inasmuch as they are evident in many mod

els and taxonomies. The structural is independent of personal 

concerns. The logical which is the next down in the sequence 

implicates subject matter specialists and to that extent entails 

territorial claims. Whereas the psychological is extremely com

plex and yet incidental to the first two. 

For instance, an idea may be pursued: 

1. Which meets with great resistance for all kinds of rea

sons where a request is made to identify parameters and 

conditional meanings (structural). 
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2. In the necessary sequence dictated by the subject matter 

in which it occurs (logical). 

3. Until the inquirer recognizes that there are qualifying 

factors which make some interdisciplinary comment neces

sary due to the fact that he "senses" his lack of prep

aration or habit pattern to make the transition 

(psychological). (For a lesson plan designed to help 

students understand this issue see Decker, 1969, 

p. 152.) 

Consider Figure 21 as a model for tracking method-model 

analyses of the three categories. 

If we were to examine the seven categories as if they 

constituted a model, we could process them in a variety of se

quences. By identifying alternative sequential patterns, which 

would imply qualitative changes in the syntactical relationships 

between the categories, it is possible to track alternative 

strategies by which to insure the progress of the investigation. 

For instance, the very best sequence in an investigation would 

avoid or suspend psychological concerns. The investigation 

would progress from the statement of the problem to the struc

tural model for informing the problem. The next step would be 

to contextualize the case in point, and the final step would be 

to expand on the question which prompted the investigation it

s e l f .  S y n t a c t i c a l l y ,  t h e  s e q u e n c e  w o u l d  b e  1 - 2 - 1 - 6 - 7  

by category numbers. 
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1. Investigation begins (uninformed content): 
What is the problem? 
Are there other answers? 
Will the process aid in decision-making? 

2 . Question regarding model 
to be used (structural); 
Is a linear vector model 
the best way to explain 
these categories? 

Are the categories in
cluded here exhaustive 
or inclusive enough? 

What additional purposes 
are served by this model 
and the categories dealt 
with? 

>. Reestablishment of equi
librium is required (re
constructed psychological 
resistance: 
My history is what I make 
of it? 

The basic idea is that 
everything can be con
ceived as merely natural 
or as modified by my in
tervention? 

It is not that I actually 
feel stupid, it is just 
that I can't seem to ask 
the right question. 

Resistance arises to the 
model issue (psychological):! 
What do you mean "I do not , 
learn from history?" ; 

"Even if there is an onto-
logical problem, it is too ; 
complicated for me." j 

"I do not like all this 
theory; it makes me feel 
stupid 

4. Ploys needed to illustrate 
the model: skills, discon
tinuity steps (logical); 
Are all skills a sequence? 
Can good questions turn into 
absurd observations by 
reinforming the syntacti
cal relations between 
them? 

Can we persuade others to 
suspend their disbelief 
in an idea long enough to 
impose a new form on theiri 
ideas which will expand i 

their options? 

6. Case in point can now be pursued 
(structured content)• 
Gather my assumptions. 
Form my hypothesis. 
Collect and collate data. 
Compare theory-fact predicates . 
Formalize implications. 

7. Question (method-model retroduction): 
Can we develop a tracking system to retrace 
structural, logical, and psychological paths 
in method-model analysis? 

Figure 21. A Model for Tracking Method-Model Analyses: 
Structural, Logical, and Psychological Factors 
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However, when the sequence most often used is tracked, 

psychological matters become an integral part of one's inquiry 

skills. If, for instance, the suspension of ontological issues 

is not accomplished, a number of ploys and discontinuity steps 

will be necessary to meet the resistance to a model. An "as if" 

situation might have to be developed wherein psychological 

equilibrium can be re-established. Again, the syntactical se

quence for this more usual investigation pattern would be 1 -

2 - 3 - 4 - 5 - 6 - 7 .  

An investigation could be terminated at the end of the 

first three steps, 1-2-3, if a resistance, in this case to 

the model issue, were not dealt with effectively. 

The educator's hope in the pursuit of an investigation 

is for more than the mere solution to the question. The educator 

would rather have an educational sequence emerge from the inves

tigation. The person who resists the reduction of meaning to an 

ultimate epistemological decision would by his resistance atti

tude preclude his understanding of structural and psychological 

forms as both being cases of models and would find it difficult 

to see the entire problem as a syntactical issue. On the other 

hand, if the person's resistance is dealt with in such a way as 

to reflexively or retroductively re-entertain the sequence of 

the investigation, his resistance to the model concept, and, his 

resistance to the model being used would decrease. His purchase 

on all subsequent inquiries would improve. The syntactical 
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pattern in an educational sequence of this type, then, might be 

1 - 2 - 3 - 4 - 5 - 1 - 2 - 6 - 7 .  

This model is an example of the way in which the compo

nent elements in an investigation may be tracked for retrieval 

in educational circumstances. 

This method-analysis model represents a kind of flow 

chart which if it were given phasing, strategies, and responsi

bilities, would provide a procedural or instructional format. 

To use the factors of this model to illustrate how models become 

models, a brief discussion of models should be developed. 

How and when does a model become a model? If we make up 

a diagram to explain some particular sequence of events, e.g., 

an electrical wiring blueprint, is there some specifiable step 

at which the blueprint becomes a model? The blueprint could 

become a model in at least three different ways: 

1. The blueprint could become a paradigm for other 

blueprints. 

2. The blueprint could become an analogical system for ex

plaining ideas in another system, e.g., the electrical 

theory of neural transmission in physiology. 

3. The blueprint could become a model by exhibiting syn

tactical information whatever data might be processed 

through it. 

It is in this third sense that the tracking model is a 

model. The major categories become more than mere points in 
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sequence. They become sorting frames where other questions can 

be classified by type. "Model" questions (structurally) can be 

differentiated from questions emerging from personal problems of 

belief and flexibility (psychological). 

An investigation begins in uncertainty; a model is se

lected; any resistance to the given model is clarified; discon

tinuity ploys reframe the resistance issues; personal equilibrium 

is re-established; the specific problem is processed; and, final

ly the question which sponsored the entire process is stated and 

restated. 

The effectiveness of the model structure selected is 

then contingent upon each factor of the investigation operating 

as a facilitator of the investigation. The above "tracking" 

model should help maintain the distinctions between the catego

ries of this model. 

Some analogical, syntactical model questions would 

include: 

1. Why could the sequences not be depicted as arrowed lines? 

2. Why were there only seven categories? 

3. Why were the categories not given equal syntactical 

status? 

4. Why are some categories given parallels? 

5. Why could a force-vector kind of model not be used or 

would a graph have done as well? 

6. Why are there no specifiable criteria clearly available? 
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We should provide some of the taxonomies other writers 

have developed to classify models. In this way, some of these 

analogical, syntactical questions can be explored. 

Some Taxonomies of Models 

We are asserting that there is as yet no organiz
ing model that will bring all of the acts, all of the 
observable data involved in this particular event 
into some kind of relationship which can be given 
meaning in a context, and submitted to efforts of 
prediction, explanation, and interpretation. 

(Belth 1970, p. 90) 

What are some examples of efforts to classify models? 

What are some functions models serve? 

Marc Belth (1970, pp. 149-162) suggested that there are 

five models for teaching: (1) Dialectic: to think together in 

an effort to reach clarity and definition where none would other

wise exist; (2) Didactic: to think as another has thought; 

(3) Monologue: to think introspectively; (4) Paradigm: to think 

in and out in terms of what is already known; (5) Projective: to 

think of what has not been thought before. 

Belth has classified these descriptive models (2nd level 

operation) in terms of some ongoing activities or functions that 

can be discerned (1st level operation). These "models" more 

closely resemble strategies than they do models. Belth (1970, 

p. 179) made a more general effort to taxonomize models by types 

when he further distinguished "four generic models as . . . in

tegrative classifying systems": 
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1 .  . . .  t h e  archeological models—those models in 
which we are concerned to dig into something and 
to expose what lies within, and is otherwise not 
apparent to the eye. 

2 .  . . .  t h e  anatomical [ or "cutting-open"] models— 
those models that accept what is already present 
to the senses, but go below the "skin" to see 
actual operations. 

3 .  . . .  t h e  biographical [or "tracking of changes"] 
models—those models that direct attention to 
the career [generation and degeneration] of 
events, human or other. 

4 .  . . .  t h e  constructive [or "building"] models— 
those models that are concerned to project fulfill
ments or completions of what is presently available. 
(Italics mine.) 

Thus, models would be sorted by whether they "dig into," 

"cut open," "track changes," or "build" materials. Belth con

sidered these generic models as vehicles for the combining or 

integrating of any and all discrete subject matter area materials. 

Belth has not offered a means by which models themselves can be 

classified. Rather, he helps us identify types of substantive 

model usage. His own taxonomy of archeological, anatomical, 

biographical, and constructive is itself a case of a generic 

fallacy. There are no clear ways that these categories are 

mutually exclusive nor do they provide criteria by which a given 

case of a model could be sorted under one rubric rather than an

other, except in the most simplistic way. 

The problem may be made clearer by constrasting two dia

grams of Belth's (1970) categories. Should these "generic" mod

els be incorporated into a unified framework, or, should the 
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models be seen as categories from which a differential analysis 

can take place on different perspectives? 

Archeological Anatomical 

Biographical Constructive 

Figure 22. Berth's Categories Within a Framework 

Whereas the following diagram (Figure 23) more precisely illus

trates the informing nature of Belth's models. 

Archeological-s.,^^ Analogical 

"Problem" 

Biographical'^* r̂' ""Constructive 

Figure 23. Belth's Models as Analytic Perspectives 

This is to say that the burden of "enclosing" the options 

(Figure 22) carries with it the need for a generic articulating 

system; in this case, a bigger, more inclusive model. On the 

other hand, viewing a problem from four different frameworks or 
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perspectives (Figure 23) carries with it the assertion that each 

framework is only a framework. 

Shibles (1971b), while not making any direct effort to 

develop a taxonomy, has classified models in a bibliographic way. 

In his development of an elaborate bibliographic reference source 

for metaphors, he classified models in the following categories: 

Analogue 
Archetypal 
Biological 
Engineering 
Explanatory 
Game 
Psychiatric 
Of Reality 
Scale 
Scientific 
Submerged 
Theoretical 

Shibles' post hoc or descriptive efforts to classify, in 

a bibliography, various written materials, has led him to classi

fy in terms of the content of the material he includes in his 

bibliography. Typically, this non-deliberate taxonomist has not 

included a concern for his own taxonomic system. His very se

lection of an alphabetical listing is a kind of model choice. 

Had Shibles examined his own scheme he might have re-sorted his 

categories in some other way. Can we try to form a model which 

will give order and sequence to Shibles' loose taxonomy? See 

Figure 24. 

Each of the factors in Shibles' list can now be given 

place and meaning due to the informing character of the model 

used, a taxonomy from a mere list. See Figure 25. 
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Models: Some Needed Parallels 

? Theoretical 

? Analogical 

Scale Archetypal 

0 Metaphorical 

0 o 

0 ? 

9 • q 

Submerged 

Scientific ? 

Biological Psychiatric 

Of Reality ? 

Figure 24. Shibles' Categories for Models Placed on a Three 
Level Model in Search of Parallel Forms 
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Models: Sequential Parallels 

Descriptive Theoretical 

Substantive Analogue 

Scale Archetypal 

Component-Series Metaphorical 

Historical Mathematical 

Constructed Stochastic 

Chronological Game 

Deliberate Submerged 

Scientific Fine Arts 

Biological Psychiatric 

Of Reality Of Perceptions 

Figure 25. Shibles' Categories in Parallel Form 
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On this brief reconstruction of Shibles' classification 

categories, it should be clear that the only way "missing" com

ponents can be found missing is to try to establish a model in 

which some parallels can be identified, some levels of hierar

chical inclusiveness established, and some dichotomies made 

possible. 

Such a model as this construction is intended only to 

point out some of the most basic requirements and advantages of 

models. 

Turbayne (1970, p. 54-55) has proposed a taxonomy using 

a three level model for explaining ideas, and, alerting us to 

some dangers of not making certain distinctions: 

At the first level . . . devices of procedure are 
confused with elements in the process .... The pro
cedure used to describe this includes taking these 
causes for principles, and from deducing the effects. 
Since only measureable qualities are admitted into the 
principles, the deductive part of the procedure is 
identified with computation, which becomes a defining 
property of science. 

At the second level . . . facts might be reallo-
cated to their proper places. Process and procedure 
are now sharply distinguished. Mechanical process in 
the physical world is reduced to bodies moving in a cer
tain order. While procedure is reduced to premise and 
conclusion which, men have decided, are necessarily con
nected. . . . the interpretation given to the terms 
used in the procedure is treated as accidental to the 
procedure. 

At the third level . . . metaphysical features are 
promptly resorted, but this time with awareness of 
their presence. The original methods have undergone 
metamorphosis but not a change of substance, for these 
methods worked in spite of their authors' beliefs about 
them. (Italics mine.) 
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Turbayne has proposed the first case of a model that 

could be judged to be a model of the writers so far quoted. 

1st Level Procedure confused with computation; causes 
identified as principles. 

2nd Level Facts allocated to their proper places. 
Procedure is reduced to premise and 
conclusion. 

3rd Level Value features are restored and the process 
is made deliberate. Procedure changes but 
there is no change in substance. 

Figure 26. Turbayne's Model of Levels 

To the extent that computation, facts in contexts, and 

values are made deliberate, they become clear sorting categories. 

The problem of sorting never seems to be based in the categories 

used, but can usually be found in the criteria for those 

categories. 

Talcott Parsons (1958) also proposed a model which has 

three levels . His three level model is designed to exhibit the 

structure of formal organizations. 

Parsons, like Turbayne, distinguished between different 

levels of organizational decisions . He also placed the levels 

of his model in a structural hierarchy: 

1. His first level is at the bottom of the structure and 

deals with the technical functions or the actual 
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processes of teaching, e.g., the conducting of classes by 

teachers. Technical functions can be translated into 

decision-making processes. The teacher makes decisions 

within her technical organizational framework. Hers may 

be considered a sub-organization whose "problems" may be 

mainly those of effective performance. 

2. There are points at which the level of the decision 

changes and includes judgments about the diverse techni

cal functions, e.g., different teachers—different pro

grams. These decisions constitute Parsons' second level 

or managerial functions. Managerial decisions at this 

level concern: 

what children should be taught? 

what kinds of teachers should teach them? 

what kinds of facilities are best? 

3. Parsons' third level of decision-making, in his theory 

of formal organization, is that framework where judgments 

are made concerning different managerial functions. It 

is at this level that the wider social system, the so

ciety's goals in general, determines which organizational 

goals are possible. This he called the institutional or 

community function. 

"Just as the technical organization is controlled and 

supervised by a managerial organization, so in turn is the 
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managerial organization controlled by the institutional structure 

and agencies of the community (Parsons 1958, p. 57)." 

In general, for the levels themselves, Parsons seemed to 

be saying that the values of the community, however extended, 

determine which mangerial function shall be used to implement 

each technical function. 

Parsons developed his three levels as an explanatory 

model for formal organizations. Theorists of his variety have a 

specialized concern for the relationships that must be estab

lished between major points. Thus his levels must be connected. 

The transition steps, or relations between levels, he called 

articulation points. See Figure 27. 

These articulation points (A and B) mark the qualita

tive differences between the levels. This is to say that one 

level (A) is not simply a continuation of the other (B). This 

concept can be illustrated by "bending" articulation points into 

an inclusion diagram where each function is excluded from the 

higher functions. 

Parsons complained that there has been a tendency in 

"line-authority" models to neglect the importance of qualitative 

breaks in the continuity of the line structure. These concepts 

should help establish that second-level functions are not simply 

low-order statements of a third level function. 

Two concepts might help spell out the importance of these 

qualitative breaks for Parsons: 
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3. the institutional or community function 

B 

2. the managerial function 

A 

1. the technical function 

Figure 27. Parsons' Three Level Decision Making Model and Their 
Articulation Points 

1. When technical personnel are competent, they must neces

sarily establish criteria for success in their area. 

This means that managerial superiors can establish a 

framework but they cannot spell out the technical conclu

sions. The criteria for competence and the criteria for 

success are different and cannot be simply listed. They 

need a syntactical qualitative distinction. 

2. Parsons' levels can be seen as providing a means for dis

tinguishing between kinds of decisions that must be made 

in terms of the different levels. For his third level, 

the community determines the values which will direct the 

curriculum. For his second level, the administrator will 

determine which type of organization is most effective 

for that curriculum. For his first level, the teacher 

implements in the classroom the curriculum in that or

ganizational form selected from the second level choices. 
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Clearly, each level may have both vertical as well as 

horizontal decisions to make; e .g., teachers talking to teachers 

as experts in a field (horizontal); and teachers talking to 

school boards as professionals in community value decisions 

(vertical). The decisions have transitive (teacher to teacher) 

and intransitive (teacher to school board), lateral equivalence 

and vertical non-equivalence. 

Parsons' model is an excellent model as a first step in 

developing a model for models. He has indicated the need for 

"articulation points," which we have taken the liberty to desig

nate as syntactical inclusion lines. The levels function as 

rudimentary sort systems for all ideas. What Parsons did not 

pursue was the need for clear criteria for each level and some 

overall systematizing of the decision procedure model itself. 

The following diagram (Figure 28) suggests a way of paralleling 

the functions of Parsons' levels to some appropriate criteria. 

This addition of a dichotomy between criteria and func

tions opens a new door to the need for more extensive considera

tion of syntactical relations for Parsons' model. 

Blake (1972), following an expansion of levels model, has 

designed an administrative model which attends to all of the 

necessary rules established for constructing a model for prepara

tion of educational administrators (see Figure 29). 

This model, initially posed as a teaching device to help 

educational administration students confront a model issue, was 
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Functions Criteria For 

3. Institutional Appropriate goals and values 
for coordinating all sub
stantive efforts in the 
institution. 

(B) (B) 

2 . Managerial Organizational rules pat
terned after some management 
system. 

(A) (A) 

1. Technical Subject matter rules for 
specialists. 

Figure 28. Parson's "Level" Functions and Some Suggested 
Parallel Criteria 

later revised to include all relevant syntactical components in 

a systematic pattern using a three level model (Blake 1973). 

Saunders (1967a), in developing an initial explanation of 

the levels he has designed for the generic integration of thought 

systems in general, may have contributed to the confusion between 

vertical and syntactical meaning by content and by structure by 

suggesting four levels. (See Davis and Saunders, 1973; Thought 

Stylization: A Pattern for Thinking and Washburn, 1971: Democ

racy and the Education of the Disadvantaged, as examples of en

tire systems built upon an expansion of the numbers of levels 

needed to explain stylization of thought [Davis and Saunders] 

and the educationally disadvantaged [Washburn].) 
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Saunders (1967a, p. 158) stated: "... there is a defi

nite choice for certain assumptions in a system which could have 

us proceed from objects to goals rather than in the reverse di

rection." As illustrated in the following model (Figure 29), 

Saunders (1967a, p. 159) takes ideas on four levels in one of his 

early models. 

The question to be raised on first inspection is the 

distinction between mediate and deliberately mediate. If the 

question is only one of "paying attention," the mediate and im

mediate merge. Otherwise, if the criteria for the assessment of 

the levels use the level distinctions, mediate and valued medi

ate, are at the same level. Saunders in his later writings pat

terned his ideas on three levels and has maintained faith with 

the history of epistemological types of questions. 

Davis and Saunders (1973, pp. 54-55, 87-88), in their 

development of thought as an aesthetic process, posed the follow

ing sequence of models leading to a three level, three depth 

explanation of qualitative meaning bases. The following illus

trations of how levels and depths can be visualized can be 

taken in sequence (Figures 31, 32, 33, 34, 35). The first model 

shows a standard dimensional relationship between level and 

depth. 
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Generic Categories 

deliberately valued 
as mediate 

mediate 

immediate 

Language Bases 

emotive language 
imperative 
hortatory 
heuristic 

common sense de
scriptions; every 
day language; 
accidental com
munication; 
shared ignorance 

no propositions; 
sense perception 

Levels of Inclusion 
Generic Meaning 

value claims 
goal orientations 
long range ends 
ideals 

contextual proposi
tions; universe' of 
discourse; descrip
tions and analysis; 
locational signifi
cance; "an experi
ence" ends in view 

propositions about 
the first level. 
What is "X"? Is 
"X" . . . ? 

data-objects-
experiences 

deliberately mediate technical forms 
demands for 
method of science; 
specificity and 
avoidance of 
fallacies; defi
nitional choice 

Figure 30. Saunders' Initial Concept of Levels as 
Classification Devices 
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A 
Content: 
Level 

Structural Depth 

Figure 31. Two-Dimension Configuration of Legislative Learning 
Model 

The next model adds a third dimension to level and depth 

with the inclusion of' structural form. 

FORM 

Structural. Depth 

THEORY 

Structural Depth 

Figure 32. Theory and Form as Levels of a Third Dimension 

The levels, depths, and forms are now complete with the 

addition of a qualitative base (Figure 33). 
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QUALITY 

Structural Depth 

FORM 

Structural Depth 

c THEORY 

Structural Depth 

Figure 33. Qualitative Dimension of Learning Model 

A comparative sequence from content to values is illus

trated in the following Figure 34. 

i 
Content 
Level 

Value Goal 

Contextual 

substantive 

Content Language Value 

Structural Depth 

Figure 34. Levels of the Two-Dimension Configuration 
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This model is now completed with the addition of the 

value issues in a legislative sequence (Figure 35). 

k 
Content 
Level 

Value Goal Value 
I,anp,ua r;e 

Value 
of Value 

Contextual AT ternati vo 
I,ar«f». Structure 

AIternat rve 
Val ues 

Substantive 
Subsi-an'" i v* 
1 ani'U" 

substantive 
V al ue? 

Conront lanr-iia^e V al uo 

Structural Depth 

Figure 35. Levels and Depths of Legislative Learning Model 

Each of the models cited makes use of a three level syn

tax. If we could take the first steps toward explicating the 

model for models design, we must review our earlier discussion of 

theory and its place in the sequence of model building in some 

kind of framework using levels. How does theory fit into models? 

What are the model steps in theory construction? 

The following model (Figure 36) suggests an explanation 

of the theory-model relationship. 

For example, one stumbles over a content problem and pro

duces a lineal or product-oriented theory: "If the theory does 

not work, does not explain the content problem, the theory must 

be reworked." "Back to the drawing board." 
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1. Choice for idea or theme 

2. Abduction: initiating idea assumptions— 
assumption sets 

3. Model 3. Value emergence 
Categories: 

4. Hypothesis or hypotheses 

5. Syntax form 

6. Definition type selection 

7. Identification of discourse and appro
priate categories 

2. Structural 
Setting: 8. Sorting of concepts 

9. Framing of terminological scheme 

1. Beginning 10. Discontinuity in explanation—at each 
of Theory level the discontinuity in ideas 
Construction : produces a different result 

Figure 36. Steps in Theory Construction Toward the Formation 
of Theoretical Models 
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When one finds a problem in the structure of the theory, 

he instantly appeals to another theory as the instrument for re

pair feedback. "Who has been fooling around with my desk--or 

drawing board?" 

The discontinuity can occur at the value level when a 

value theory comes into question. Repairs are suggested or made 

at great risk, and only from a power source: psychology, reli

gion, philosophy. "Since I really never liked drawing boards 

anyway, I think we should use mine for kindling." 

There seem to be two distinct claims inherent in the no

tion of building theoretical models: 

1. That a model can be characterized as not having a theory 

because theories are a subordinate set of assertions 

usually associated with universes of discourse. 

2. That theorizing about models is a higher order, more ab

stract operation than anything dealt with from the frame

work of a subject matter area. 

Theory sequence and topical parallels are placed in 

hierarchical levels in the following diagram (Figure 37). 

Theory begins at a specific subjectmatter level to ex

plain a specific kind of discontinuity. It proposes to re-relate 

the selected variables of a problem into a new pattern of ex

planation. The test comes in how well the new pattern combines 

the variables for the explanation. 
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THEORY SEQUENCE TOPIC 

A. Model for Models A. Generic Structure 
Theory 
Structure B. Theoretical Model B. Analogy 

C. Model Theory C. Syntactical Inclusions 
Theory 
Language D. Interdisciplinary D. Cross-Categorical 

Theory Issues 

E. Universe of Dis E. Systematic Relations 
Substan course Theory 
tive 

Types F. Subject Matter F. Specific Problem 
Theory 

Figure 37. Theory Sequence and Topical Parallels 

A problem could be posed as to whether a theory is ex

plaining some one thing or imposing its rules on something, i.e., 

whether or not a theory is merely informing data in its own way. 

More significantly, the question may be asked if there is any way 

in which the theory can ever be checked except by another theory, 

a kind of agreement of indiscernibles, by means of a structural 

universe of discourse analysis, or isomorphic contrast. 

A theory becomes one part of a model. Bad and good 

theory, hunches and opinions are all cases of something. They 

can be classified by merely extending the boundaries of inclusion 

which pertain to the question at hand to embrace "weakened" and 

ambiguous combinations of ideas. 
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A detailed account of any particular interdisciplinary 

theory would, for instance, require a list of key words and ex

pressions, categorical and terminological schemes, paradigmatic 

relations and goals for which the unifying or interdisciplinary 

emphasis was to be used. Overlapping concepts would have to be 

reclassified and in some cases redefined to bring them into line 

with some larger interdisciplinary intent. Model theory requires 

only that some basic syntactical rules are followed, and that the 

form or structure employed will apply equally well to diverse 

kinds of content in some parallel fashion. 

This process of constructing a generic frame for all 

other frames, we will call the methodological model quest in 

which theoretical models become relevant. For each idea that is 

to be confronted and extended, then, there are three important 

steps to be taken: 

1. Use, for example, the term "tall." The idea must be 

identified. "He is tall" must be defined. 

2. A polemical inference must then be posed. For example: 

"He is short." 

3. Finally, an inclusion principle must be formulated. For 

example: "He is tall" and "He is short" are both cases 

of measurement, which is a relative term and requires a 

re-examination of the terms "tall" and "short," in 

search of relational options. 
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By sustaining this process, a generic must emerge for any 

and all ideas, the only constraints being time, sequence, and 

content information. It remains to decide how far some of the 

generics are relevant. 

Let us examine in some depth the problems confronted by 

discussing the structure, form, and content of models. 

Can we trace the steps in theoretical model construction 

and locate some of the direct implications of that sequence? A 

theoretical model begins in a humble way. Someone makes a dis

tinction between two items and re-uses the form for the distinc

tion with a different content with different words. For example, 

Figure 38 shows a clean dichotomy plan. 

Figure 38. A Blank Dichotomy 

The line down the center divides or establishes two 

separate classes. No member of one class may be a member of the 

other class. On the logical rules of an excluded middle, what is 

not a member of one class must have membership in the other class. 

The theoretical model and its criteria for class member

ship grows in meaning when a question is posed as to what rules 
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are necessary or sufficient by which membership in one class or 

the other is decideable. For example, see Figure 39. 

Rule 1Rule 2 

Figure 39. A Blank Dichotomy With Alternate Rules 

These rules get more numerous as a "set" of criteria is 

formed for each class situation: Rule 1 subset a, b, c, d, and 

Rule 2 subset a, b, c, d. 

The theoretical model comes into its own when the rules 

used for the decideability of membership for each of the classes 

are imposed on the way the rules themselves were established as 

a set. That is to say, the rules must come to apply to them

selves in some reflexive pattern. 

In this way: 

facts get contextualized (theory); 

categorized facts are judged by rules (criteria); 

rules are systematized and a model emerges (model); 

the model is examined by its own rules and a theoretical 

model is formed (retroduction). 
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What does this concept mean to the explication of predi

cates for the form and content of models? Can we trace the steps 

in the construction of theoretical models and locate some of the 

direct implications of that sequence? 

Models can be sorted in many ways in terms of: 

1. the consequence of their use, or, 

2 . the extent to which they inform. 

Figure 40 shows an arbitrary list of models grouped by 

the degree to which they force meaning on ideas. 

Model Types 

Informing 1 
(Theoretical) 3 

5 
~7~ 
4 
6 

Reflecting 2 
(Descriptive) 0 

Figure 40. A Continuum of Models Sorted by the Extent to Which 
They Control or Inform 

Models can also be sequenced in terms of the degree to 

which the rules they inspire can be applied to their own con

struction (see Figure 41). 
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Order 
Model Types: 
Reflexive 1 

2 
4 
3 

Non-Reflexive 5 
6 

Figure 41. A Continuum of Models Ranked by Their Adequacy on 
Their Own Rules 

We are now ready to form our model for models and in the 

process form a taxonomy for model sorting. 

A Taxonomy for Models and a 
Model for Models' 

Can we supply some simple rules by which a model type can 

be decided by mere inspection? 

Each model must be seen in terms of its syntax; its 

structural equivalence and non-equivalence; its kind of explana

tory power, sequence, and range of continuity, and its usage of 

a range of definitional types. 

We must differentiate between models, and between cri

teria for knowing when a model is a model and when a model is a 

good model. The following series (Figure 42) suggests some 

criteria. 

The principle involved here is that it is better to dif

ferentiate ideas on the basis of the criteria applied to them 

than to look either to the model itself or to the consequences 
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Model Criteria 

(1) Descriptive Model . . . Illustrated well? 

(2) Theoretical Model . . . Structural rules for rules 
are accounted for. 

(3) Prescriptive Model . . . Valued for its organization 
of prescriptions in terms 
of future constructs. 

Figure 42. Model Types and Some Criteria for Adequacy 

of the ideas for contrast. This latter process assumes sets of 

criteria for recognizing levels of meaning as well as recognizing 

diverse subject matter areas where criteria differ drastically 

and are often mutually exclusive, e.g., criteria for a good pulse 

rate are somewhat different from criteria for good logic. 

We can begin to decide, most clearly, on the type of mod

el we see by looking to some criteria for adequacy which will 

apply to the model. 

In any coordination system, for instance, the numerical 

sequence as well as the letter sequence should mean something 

consistently. For example, take the following cases as shown in 

Figure 43. 

A content case of a coordinated model might be that 

shown in Figure 44. 
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B 

Figure 43. Blank Model of Parallel Pairs 

MA 

Education BA 

HS 

1 2 3 4 5 6 7 8 9 10 11 12 13 

Income in Thousands 

Figure 44. A Coordinated Parallel Pairs Model With Content 
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An analysis of these terms by simple inspection should 

reveal any inclusion errors or category jumps, i.e., any drastic 

deviations from the probability line. 

Let us begin our taxonomy based on this need for a cross-

listing of some significant categories for referencing models. 

See the following Figures 45, 46, and 47. 

In the first step we will list some assumptions usually 

held for writers on models. 

The model types can then be extended in their meaning by 

defining each model type and by indicating the type of definition 

most appropriate to each model. 

Common sense definitions of ideas usually suffice to help 

people identify the same idea on other occasions. However, once 

a model itself has been defined, it is necessary, in model terms, 

to explicate the kinds of definitional types that usually attend 

the use of the model. Definition types can be classified under 

three headings: hortative, heuristic, and integrative. 

Lexical and synonym definitions refer to dictionary usage 

ways of dealing with words. They are hortative in the sense that 

the usage norm reflects a valued imposition by the community of 

users of a term. The definition may be arbitrary, but a kind of 

"pooled ignorance" prevails between users. Thus, by these defi

nitions , pooled ignorance may be all we ever get in our efforts 

to share our ideas when more intensive analyses are necessary, 
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Assumptions \ Models 

There are two basic kinds of 
assumptions: ontological and 
epistemological. 

Any of two kinds of efforts: 
1. to form synthetic a priori 

patterns from which to con
struct or inform data; or, 

2. to reproduce a "true to 
life" copy of an original 
of some kind. 

Assumptions for theoretical j 
models are thought of in ' 
three basic ways: 
1. As ultimately based in the j 

Natural world (Ontological). 
2. As interacting with the 

Natural world on an even 
footing (Ontological-
Epistemological). 

3. As constructed by thought 
which determinines all mean
ing including "reality" 
(Epistemological). 

Theoretical 

Analogical 

Archetypal 

Metaphorical 

Mathematical ] 

Assumption is generally that 
this model type is always of 
something. The thing is inde
pendent from thought and only 
explored by models. 

Descriptive 

Substantive 

Scale 

Compone nt-Se rie s 

Historical 

Some Observations 1 

The definition of assumption 
here is oversimplified as a 
clear dichotomy deliberately 
to make the polarity clear. 

1 1 
j In all probability descriptive 
I models are cases of theoreti
cal models with the "informing 
theory" left unarticulated. 
This is the assumption of this 
taxonomy. 

Figure 45. Types of Models and Some Assumptions Usually Held 
by Writers—Part I 



Definitional Type Used 
Integrative 

Hortative Heuristic Reducible 

Model Type 

Definitions of 

Each definition will contain two 
types: theoretical and ostensive 
definitional types . 

a; 03 rH > •H 05 
•H a> 4-> O 
•P > C •H 

rH s to •H CP •P 
rH w l u CD 

O G P c W Q) t-i 
•H o a o 3 m o 
X C •H 4-> C m d) 
<u >, •P CO <U -H X 

CO CO o O T3 E-> 

Theoretical: a format constructed to explain or 
integrate ideas; a relational 
formulation. X X X X X 

Analogical: parallel syntactical imposition; any 
proportional relation connection. X X X X X 

Archetypal: systematic syntactical categorical 
parallelism. X X X X X 

Meta
phorical: 

selected categorical imposition or 
transfer; usually a category fallacy 
used deliberately. X X X 

Mathematical: a pure analogical form in which the 
notation simplifies relational prop
erties for quantification. X X X X 

Figure 46. Theoretical Model Types by Definition and by Use of Definitional Type— 
Part II 



Definitions of 

Each definition will contain two 
types: theoretical and ostensive 

Model Type definitional types. 

Descriptive: any effort to assume the "reality" of 
the world and develop a sample case 
or paradigm. X X X X X 

Substantive: a specific case from within a subject 
matter. X X X 

Scale: a "true copy" of some original; a 
substantive example. X X X X 

Component-
Series : 

part of a scale model; either in the 
making or dissected for special 
emphasis X X X 

Historical: some effort to connect concepts and 
frameworks on a continuum from 
chronological sequence to construc
tive persuasion. X X X X 

Definitional Type Used 
Integrative 

Hortative Heuristic Reducible 

Q) fO rH > •H fO 
•H a) •P O 
•P > G •rl 

H S m •H QJ -P 
03 H w l u 0) 
a G 3 G « 0) u 
•H o & <u 3 m o 
X G •H -P G m 0) 
G> >. -P w 0) -H 
i-3 CO C/l o O T5 

Figure 47. Descriptive Model Types by Definition and by Use of Definitional Type-
Part II 
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e.g., cross-disciplinary meaning is needed, more sophisticated 

definition types must be used. 

Heuristic definitional types, stipulative and ostensive 

definitions, are more likely to be found in science studies. 

Stipulative definitions are the basis for game theory and nearly 

all convenience definitions. Ostensive definitions are pointers 

in that some reference, in specific terms, is demanded by the 

definition. "That is what I mean." Or, "There is one." Empiri

cal science makes extensive use of this definitional type, and, 

indeed has often converted the definitional type into an axiom of 

meaning, e.g., "ontology precedes epistemology and descriptive 

models are only copies of a true to life original." 

Integrative and reducible definitional types find exten

sive popularity in model theory and in any highly abstract sys

tem. Genus-differentia definitions are the trademark of biology, 

and other areas of study, where each definition is contingent on 

another definition. Each component is tightly related to every 

other component in a system. Phyla schemes use primarily genus-

differentia definition types . 

Theoretical definitions are probably the most difficult 

to define since they are the most generic of all definitional 

types. The other types of definition can be seen as cases of a 

theoretical definition . They may be more extremely classified 

as the categories of the theoretical type. Taxonomists, and 



141 

theoreticians in general, must appeal to this level of definition 

to gain the perspective necessary for any grand-scale integration 

of ideas . 

The last step in this taxonomy format is to form some 

rules for identifying model types and to indicate some of the 

implications for using the different models (see Figures 48 

and 49). 

These rather ambitious taxonomy charts are in no way meant 

to be complete. The plan is merely to establish some visual con

tinuity between the different categories used to explore some of 

the meanings of models. 

A more extensive list of sorting categories is now pos

sible . How will you know when a model fills a given classifica

tion? Table 1 lists descriptions which may help the sorting 

effort. 

Once we have mastered some taxonomic model system it is 

possible to entertain the meaning of a model for models. This 

last concept can now be detailed in a step by step manner. 

A Model for Models: A Proposal 

Let us assume that there are only three ways, three lev

els , in which ideas can be sorted. It will be recalled that 

Turbayne (1970) and Parsons (1958) both used a three level model 

to explain their ideas. Saunders (1967a) has also indicated the 

need for three levels with some in-depth variations on the 

trichotomy. 



Rules for Identifying Type Some Users Implications and Probable Use 

If a mocel should be identified, it 
is possible to sort it into a category 
from which some of its relationships 
to other models can be ascertained: 
Can its inter-model syntax be 

Xodjl Type exhibited? 

Some implications in terms of defini
tions and areas where the model type 

Areas might be found most frequently. No 
and effort is made to develop an exhaustive 

Writers explanation. The ideas are meant as 
suggestions only. 

Theoretical: Use of syntax lines to divide or com- Nagel Saunders 
bine, rank or qualify; responsible Black Decker 
only to another theoretical mo ex. 

Found whenever unified science questions 
arise; the framework from which maximum 
model perspective is gained. 

Analogical: Quantitative measurement irrelevant; 
syntactical systems; apply blank 
formats; reflect isomorphic 
relationships. 

Most sciences Used whenever transference of structure 
Bohr Black is required as in interdisciplinary 

studies or in any parallelism effort. 

Archetypal: Held responsible to at least an ir.i- Bohr Black 
tial system cy some unified category Physicists 
organization; content changes while Think Tanks 
syntax is stabilized. 

A systematic category for category im
position of proportions or structures 
from one system to another as from 
physics to sociology, e.g., hydraulic 
analogues. 

Metaphorical: Category jumping of any type where a 
drastic discontinuity occurs in lan
guage; logical sequence is sacri
ficed to explanation or juxtaposition. 

Poets Black A component category extension from one 
Think Tanks system to another as a means of pushing 

boundaries and creating new ideas; 
language jumps between discourse areas. 

Mathematical: Models that search for theoretical Nagel 
bases in logical regressions. Simpli- Bush and 
fications of rhetoric in notation Mosteller 
patterns; quantification of variables. 

Used to extend ideas into pure usage 
where manipulation is not constrained 
by semantic misunderstanding; organize 
and interpret data; suggest directions 
for research; caution against thing-
number reductions. 

Figure 48. Rules for Identifying Theoretical Model Types and Some Implications 
for the Use of These Models 



Model Type 

Rules for Identifying Type Some Users 

If a model should be identified, it 
is possible to sort it into a category 
from which some of its relationships Areas 
to other models can be ascertained: and 
Can its inter-model syntax be Writers 
exhibited? 

Implications and Probable use 

Some implications in terms of defini
tions and areas where the model type 
might be found most frequently. No 
effort is made to develop an exhaustive 
explanation. The ideas are meant as 
suggestions only. 

Descriptive: 

Substantive: 

Scale: 

Component-
Series; 

Historical: 

Representational, facsimile-paradigm; Almost everyone 
case of actual event; use of quar.ti- on occasion, 
tative measures. 

Used most frequently by the social 
sciences in search of some way of illus
trating efficiently the cases to be 
studied. 

Any subject matter effort to find a 
"case" to be contrasted or imitated. 

All subject Usually found as experimental hypotheses 
areas. within a field of study. 

Blueprint, chart, graph, diagram, or 
literal representation. 

Anthropology Any situation where ar, original can be 
Architecture more easily managed as an approximate 

copy or form, e.g., tank-testing boats. 

Non-hierarchical list of variables; Piaget 
a compendium; detailed explication; Bloom 
non-syntactic series . Shibles 

Fashion models and model child examples 
are an effort to simplify scale models; 
to emphasize partial representative 
models or develop the complete scale 
model. 

Constructed, informing hypotheses; Cohen 
comparative analysis; chronological Becker 
series. Nagel 

Used by writers of differing philo
sophical persuasions to explore their 
data. Psychologists and historians are 
major users. 

The formulation of rules for sorting 
models requires a careful analysis of 
the "cepts" or shorthand references 
to model types as well as an agree
ment on the meaning of rules. 

Most writers The predicates of any given model in-
probably use elude both content development and 
most model types structural implications. Usages are 
on some occasion, easier to make specific. 
The question is: 
with what 
deliberation? 

Figure 49. Rules for Identifying Descriptive Model Types and Some Implications 
for the Use of These Models 

-fs. 
CaJ 
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Table 1. A List of Some Rules for Identifying the Model 
Type in Question 

Theoretical Descriptive 

1. Vertical lines must be of 
a lateral relational sig
nificance as in "more of" 
or "less of," "before" or 
"after," "basic to" or "in 
depth cases of," etc. 

2 . Vertical axes must bear a 
fixed relationship (not for 
descriptive models) to 
horizontal axes. 

1. Sequence of boxes represents 
what probably is the se
quence of events (flow 
charts, pert diagrams, etc.) 
instruction sheets and time 
phasings. 

2. Converged boxes or coordi
nates should indicate a 
person or function. 

3. Lines marking level changes 
must be identified and ex
plained . (Criteria for 
changes in meaning or de
scriptive function must be 
clear.) 

4. Should be able to eliminate 
all concepts and still rec
ognize a change in emphasis 
parallel to other emphases 
at same level (e.g., 
indentations). 

5. Must reflect an isomorphic 
relationship to another 
model. 

3. Show how things are. 

4. Main categories do not have 
to be parallel. 

5. Illuminates some aspect of 
an event by presenting a 
picture, a chart, a graph, 
a diagram, a road map, or a 
blueprint--anything that ap
pears to be a literal repre
sentation of the important 
features of that event. 

6. Focuses on "as if" thinking. 6. Constructed for the purpose 
of showing, as closely as 
possible, aspects of the 
actual event being examined. 
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Table 1, Continued 

Theoretical Descriptive 

7. Brings any two things to
gether and regards them as 
related or relatable. 

Models deliberately con
structed for purposes of 
seeing more in a situation 
or in an event than we 
could otherwise see, or of 
seeing what we could not 
otherwise see at all. 

7. Concerned only with the rep
resentation, in scale, of 
some part or all of the 
features or the observable 
conditions of some event 
with which we are, could be
come, or wish to become, 
acquainted. 

8. All scale models. 

9. The model can in no way be 
reduced to its object or 
become dissolved into the 
event being explored and 
and explained. 

10. Often refers to empirical 
events but does not derive 
from them. 

9. May use the material of the 
object involved, and are 
primarily concerned with 
physical things encountered. 

10. A sample case or paradigm of 
some situation. 

11. Is invented in order to 
recommend that the inter
nal relationships from one 
event can be advisedly used 
to reveal or illuminate the 
internal relationships of 
some other event in order to 
comprehend some bigger 
pattern. 

11. Useful in simplicistic 
frameworks where pursuit of 
assumptions and relational 
problems would not be profit
able nor understandable by 
the audience. 

12. Does not have to reflect 
the appearance of the ob
ject it is trying to 
explain. 

12. Makes clear the surface of 
things, the observable as
pects or dimensions of the 
world we experience. 
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Table 1, Continued 

Theoretical Descriptive 

13. Does not have to reflect 
the appearance of the ob
ject it is trying to 
explain. 

14. May inspect other models 
of any elaborate variety. 

15. Concerned with offering an 
account of both the inner 
and outer phases, and pro
pounding a principle to 
explain the whole. 

16. A systematic repertoire of 
ideas by means of which a 
given thinker describes 
some domain to which those 
ideas do not immediately 
and literally apply. 

17. Useful as blank formats 
through which a variety of 
ideas may be processed. 

18. Helps inquirers "push the 
boundaries" of their 
thinking. 

19. Helps organize the descrip
tive models but also gives 
rise to models of more ex
tensive varieties. 

20. Quantitative measurements 
are irrelevant. 

13. Factors may be thrown in for 
attention without regard for 
their internal relations 
with other factors. 

14. Measurements are primary. 
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By taking some liberties with Saunders' (1967a) "Cube of 

Inquiry," a new sorting model for models can be formulated. 

The cube model has as its basic assumption that there 

are three distinctions that can be made between ideas: 

1.1. There are things that can be described. 

1.2. There are ideas which can be contrasted. 

1.3. There is a value which functions to decide between any 
two alternatives presented. 

Saunders further suggested that: 

2.1. There is a language that is used to describe things. 

2.2. There is a language in which rules and criteria of 
adequacy are expressed in direct sequence to contrasted 
ideas. 

2.3. There is a continual value conflict which may be partly 
resolved if the "value-laden" hortative language is 
examined and any determinate referents identified. 

As a final series, the cube establishes that: 

3.1. There are beliefs in some ultimate reality which are not 
questioned and that function to close off questions of 
an epistemological variety. 

3.2. There is sufficient material to trace in elaborate paths 
the written history of most ideas or constructs, espe
cially where there is a conflict between "reality claims" 
and "how do we know we know" positions . 

3.3. There is some sense in which an overarching model must be 
foreseen in order to develop any series of ideas and by 
which a monitoring process can trace the path of any se
quence toward any goal anticipated by the overarching 
model. 
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An integrative model (Figure 50) would have to place each 

portion of a program in a "levelled" model and each segment of 

the portion in a levelled system. A continuity could then be 

seen vertically (i.e., levels within 1st, 2nd, and 3rd levels). 

All 1st's could then be pulled out as common activities as could 

the common functions of the other levels. 

Figure 50. Illustrates the Uniformity of Levels Within Levels 
and the Case of Systematic Retrieval 

By employing a similar sequential series to sort models, 

some new relationships between models may emerge, i.e., use the 

numerical series above, for example, to identify model types: 

1.1. If there are things that can be described, it would 
make sense to place descriptive models in this form 
sort (Figure 51). 
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Substantive Models 

Figure 51. Substantive Models Classified 

1.2. If there are ideas that can be contrasted, any two models 
can be set in contradistinction (Figure 52). 

Component-Series Metaphorical 

Substantive Models 

Figure 52. Substantive Model in Component-Series and Metaphorical 
Forms 

1.3. If there is a value that decides between options, a pur
pose or function planned for can be identified as a co
ordinating model type (Figure 53). 

Analogical 

Component-Se rie s Metaphorical 

Substantive Models 

Figure 53. From Substantive to Analogical Models by Levels 



150 

2.1. . . . then, there must be a language scale model for dis
cussions which have no total authority nor criterion of 
adequacy, since any "true to life" model is either a copy 
of something, or another thing altogether (Figure 54). 

Analogical 

Component-Series Metaphorical 

Substantive Model Scale 

Figure 54. Substantive Models Elaborated 

2.2. . . . then, there must be a language and idea structure 
from which systems can be judged as "systems," models as 
"models," contrasts as having a common base, and from 
which structure itself can be examined. Figure 55 ex
tends substantive model sequences to the criteria for 
criteria for their meaning. 

Analogical 

Component-Series Metaphorical 
Theoretical Models 

Math Models 

Substantive Model Scale 

Figure 55. Models for Models Added to Substantive Models 
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2.3. . . . then, the "smuggled" values that are choicing sys
tems for models can be explored for a more determinate 
value clarification of model choices. The archetypal 
process when given systematic extension should highlight 
language areas where ambiguity and obscurity are in 
evidence (Figure 56). 

Analogical Archetypal 

Component-Series Metaphorical 
Theoretical Models 

Math Models 

Substantive Model Scale 

Figure 56. Archetypal Models as Value Clarifications 

3.1. . . . then, the absence of any alternatives and a limited 
awareness of the meager evidence, for ontologically held 
models, must be characterized by a feeling that there is 
a one-to-one correspondence between a thing and an idea 
of the thing (Figure 57). 

Substantive Models 
as Originals 

Figure 57. Substantive Models as Real 
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3.2. . . . then, models can be seen to have a biography in 
both an ontological and epistemological usage sense, 
where model types have been identified and combined from 
a wide variety of basic assumptions (Figure 58). 

Historical Models 

Figure 58. Historical Models as They Relate to the Basis of 
Other Models 

3.3. . . . then, some rather elaborate foreseen model must be 
in operation, by which to assess the coordination of all 
model types, as well as the sequencing, of each type of 
syntactical pattern, for each model type: a model for 
models (Figure 59). 

Model for Models 

Figure 59. The Levels and Depths in Graphic Relationship 
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A complete model for models would then take on the verti

cal and horizontal syntax rules of other parallel systems for 

models . A question might arise as to how a more generic model 

type can be placed in tandem to one of its variations. The 

diagram (Figure 60) which follows should help explain these 

relationships. 

For purposes of focus and syntax, it is convenient to see 

scale (2-1) and substantive models as originals (3-1) as cases of 

descriptive models. They are given first level status due to the 

general absence of rules or criteria by which adequacy can be 

evaluated. The degree of accuracy to some "original," seems to 

be the sole criterion of a good model at this level. How the 

rules for this adequacy are found is not clearly available . 

The use of component-series and metaphorical models 

placed in contrast to each other is meant to exhibit them both 

as being examples of a part to whole analogy type classification. 

Component-series models are to scale models as metaphorical mod

els are to archetypal models. Each is incomplete (1-2) yet each 

participates directly in the more systematic models of which 

these are parts. The rules at this second level are formed and 

instrumentalized as theoretical models. Their syntax and nota

tion are usually reflected in mathematical models. These rules 

help decide on the structural adequacy, the completeness of the 

rules, and the logical sequentiality of all other models (2-2). 
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Sequence of Model 
Forms 

Language Model 
Forms 

Value Model 
Forms 

Rnalogical 
Models 
d-3) 

Archetypal 
Models 
(2-3) 

Model for Models: 
The final decision 

process 
(3-3) 

Component-
Series 
Models 

(1-

Meta
phorical 
Models 

-2) 

Theoretical and 
Mathematical 

Models 
(2-2) 

Historical 
Models 
(3-2) 

Substantive 
Models 
(1-1) 

Scale 
Models 
(2-1) 

Substantive Models 
as the Originals 

(3-1) 

Figure 60. Sequences, Language Issues, and Value Forms in 
Model Relationships 
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The historical model quadrant becomes the repository of 

whatever historical, written materials are available on models. 

Any distinctions in retrieved material are dictated by the re

trieving hypotheses based on ontological or epistemological 

commitments (3-2) . 

The third level of the model for models (1-3) suggests 

the need, first, for a short range decision for one of the con

trasted model types in the initial phase of this model sequence 

(1-2). Archetypal models (2-3) dramatize selected coordinates 

and components of an area. Archetypal models are found in ef

forts to develop components for interdisciplinary ideas . They 

carry with them partial decisions which contribute to the unity 

and purpose of analogical systems. 

When a question arises about the language of a particular 

archetypal model, the more generic framework of analogical models 

is brought to bear on the model in question and clarifies the 

language and the intent (1-3). 

This three level model can be considered the directing 

agency for all model identification, articulation, sequentialized, 

and general model function. The series just developed, for in

stance, could not have been formulated nor discussed from a trial 

and error system. Rather, a guiding principle from "on high" had 

to specify the vehicles and the route through the model maze. 

This maze has ended in a taxonomy for models and an ef

fort to construct a model for models. It would seem safe to say 



that models are "faintly tainted with praise" and that there is 

still much work to be done to get more deliberateness into the 

model world. 

Braithwaite (1953, p. 93) said, for instance, that "the 

price of the employment of models is eternal vigilance." Yet, 

it is difficult to see what kind of a model is being used to 

maintain that eternal vigilance. Max Black (1962, pp. 235-236) 

pointed out that: "The crucial issue is whether the employment 

of models is to be regarded as . . . surrogate for some other 

procedure—or as a rational method having its own canon and 

principles ." 

For the design of a model for models, it is clear that 

there is no choice against models as surrogates . Rather, the 

choice is for models as independent, if not primary, methods. 

But, are there ways that models "seen" in these terms 

can perform directing services, become directing agencies, to 

specific areas? Can the adoption of a model syntax notion in 

education, for instance, provide constructs not usually con

sidered by curriculum instruction people in education? 

The next chapter, the epilogue, will discuss, in general 

terms, some of the educational problems that have emerged in the 

last few years as a result, in part, of the neglect of model 

thinking and emphasis. Some of the changes in educational think

ing that will have a direct impact on the future of education 

will be examined. Finally, the formation of a substantive model 



157 

substantive model by which educational efforts can be made to 

equalize assessment procedures for students from all backgrounds. 

The outline of an alternative assessment instrument will be pro

posed and some of the parameters established. 



CHAPTER 5 

EPILOGUE 

Education and the Problem of Models: 
Today and Tomorrow 

The problem for most of our educational history has been 

an undying faith in the independence of the natural world from 

the meaning of man. This faith has been compounded in education 

to such an extent that empirical verification takes precedence 

over verification by agreements between theories. 

There is a naive attitude on the part of most of the 

educational community that "facts" are to be learned, knowledge 

is to be had, and that the measure of a good education corre

sponds to scores that represent upper level quantifications of 

responses to information and knowledge items. 

The major result of this emphasis has been to write text

books as dispensers of knowledge, establish national norms on 

test data, gear classrooms around subject matter transfer, and 

to "track" those students who do not manage to get respectable 

scores on normal tests. 

A number of writers on test construction are currently 

caught up in what is known as "criterion referencing." Popham 

and Husek (1972, p. 35), for instance, made the following point 

about ideal criterion referenced tests: 

158 
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In the ideal case the items are not only tied to the 
criterion but, in addition, the test is homogeneous in a 
very special sense. Everyone who gets the same score on 
the test has obtained the score in essentially the same 
manner. The meaning of a score is thus altogether un
ambiguous. If we know a person's score we know his 
response pattern; we know within error limits exactly 
what he can and cannot do. This would be an ideal 
criterion-referenced test, since it not only eliminates 
the need for a reference group but also immediately tells 
us the behavior repertoire of the student for that cri
terion. (Italics mine.) 

There can be no good purpose served by detailing, on the 

one hand, the failure of most educational systems to emphasize 

abstraction systems or model thinking in the curriculum, or on 

the other hand, the misplaced emphasis on norms based on quan

tified "empirical" data. 

The future of education in a most general sense depends 

to a large extent on the ability of a curriculum to divest itself 

of specific content, except as personal interest dictates, and to 

provide ways of processing problems which will prepare a student 

to live in a future as yet undecided as to content. Any sub

stantive skills that can be taught will, no doubt, succumb to the 

passage of time and the bombardment of new options. Can we at 

this moment look back from the year 2020 and determine what 

should be taught? 

The answer would seem to be emphatically "no." Can we on 

the other hand foresee a model in which ideas are formed by in

struments, instruments are combined with other instruments in 

certain specifiable ways to produce models, and an elaborate 
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repertoire of model combinations and sequences can produce effec

tive and extensive problem-solving patterns? 

The meaning of education in the present tense can only 

be determined by a variety of sophisticated instruments or ways of 

measuring. These instruments in various combinations can only 

emerge from existing models and those that are yet to be formu

lated and constructed. Once these models are available it should 

be possible to introduce into education "model thinking" or for

mat thinking. Such a process in education should offer a minimum 

guarantee of education for the sake of education, to the entire 

range of learners. 

There are a few basic claims which must be made about 

learning prior to discussing assessment. The essential ingredi

ents for thought are found mostly in abstraction principles, in

tegrative meaning, and the deliberate imposition of generically 

framed meanings on some subject matter data. These forms deter

mine the meanings of the data concerned. The "world," on this 

claim, loses any intrinsic meaning. Meaning is entirely carried 

by the judgment principles and context chosen through the model 

employed. The world has lost its "resistance" to the classifica

tion and all that remains is the style and subtlety of the 

learner's use of the model. 

The study of these models and their formulation becomes 

the only appropriat j curriculum content. This orientation does 

not omit subject matter even though it tends to sponsor it 
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rather than to focus upon it. (A major difference between 

Gagne's hierarchical inclusion of learning types and the princi

ple presented in this system is that the order of prerequisites 

is reversed both in goal and in the focus of specific units. 

Moreover, the stylization of habit responses in increasingly more 

inclusive systems implies that Gagne's "prerequisites" may only 

be necessary conditions for learning and not learning at all.) 

From this brief contextualization, an alternative assess

ment program can be suggested. 

Alternative Assessment: Some 
Cases and a New Model 

. . .  i f  a  c h i l d  d o e s  n o t  u n d e r s t a n d  t h e  m e a n i n g  o f  
the oral symbols or if he attributes a different mean
ing to the oral symbols than that attributed by the 
teacher, he may never acquire the social convention, the 
technical skill or the perceptual framework which the 
teacher is intending to transmit (Chilcott 1967, p. 73). 

As we turn to alternative assessment in current educa

tional programs, we are confronted with a poverty of quality and 

a bombardment of duplication. The tests used are mostly emerging 

efforts to dignify "low-scoring" students in an ongoing educa

tional enterprise. 

There is little question that some kind of new testing 

system is needed. There is little doubt that children are being 

unjustly penalized and "put down" by the continued use of both 

the standard nor/ned tests as well as the stop gap tests now being 

proposed. Havassy (1972, p. 52) pointed out: 



162 

The inadequacy and irresponsibility of [The New 
Inter-American Series] ... at test validation cannot 
be overemphasized. There is no attempt to generate a 
systematic defense of the validity of the Series or 
its psychometric structure. There is not even a ref
erence made to the theoretical underpinnings of the 
Series, i.e., why certain questions were thought to be 
indicative of general or reading ability. The corre
lations with other tests ... do not fulfill any cri
teria for validity. 

There seem to be three major problems with the construc

tion of alternative assessment devices. 

1. The meaning and use of "symbol" is vague and 

non-directive. 

2. The problem of syntax in general is omitted. 

3. There is no stylization base from which cultural varia

tions may be accounted for. 

In general, an alternative assessment does not become an 

alternative merely by substituting one term for another, one test 

for another, if the format used in the initial test is employed. 

What are some of the problems with how "symbols" are used 

in evaluation? (For a more intensive analysis of "symboling" 

see Decker, 1974.) 

Initially, there are certain problems which should be 

listed: 

1. Confusing a symbol with what it represents. Children 

must be confused when in their literal phases someone 

says: "It's raining cats and dogs." Surely the child 

who has learned to read must see either cats and dogs 



163 

falling or the words "cats and dogs" falling. If adults 

were this literal in our society, the confusion would 

lead them to an asylum. How many children from different 

cultures must hear everyday, Anglo teachers say things to 

them that must seem absurd? 

2. A shared symbol becomes shared when two symbol users re

fer to a common object with a shared interpretant or 

definition. When a teacher can be said to be communi

cating with a student, she may merely be sharing theo

retical symbols and their referents. If the participants 

are vague about the symbol-interpretant-referent pat

terns, shared meaning will obviously suffer. 

The assumption must be made for symbol functions, the 

way words and ideas are used, that a symbol is equal to 

some imminent action. Whenever the symbol does not pro

duce an action, it is likely that no action is possible 

due to the inadequate connection between the symbol and 

an action sequence. 

When the student engages in an action inimical to the 

symbol, it must be assumed that the student has either 

imposed a different symbol on the symbol used, or he is 

hearing a qualitative symbol where he responds to the 

"noise" factor and not to the theoretical message. He 

responds to the massage and not to the message. 

3. Once the interpretants are clearly tied to the appro

priate referents, any misunderstanding or mis-education 
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must be a function of a value disagreement and not a 

communication error. A teacher who understands the na

ture of a taboo, sees the interpretant-referent connec

tion, and persists in its violation, must be in a value 

argument with the taboo itself. She has substituted 

another goal for the goal of clarity. For example, the 

continued pointing at a person in northern Sonora, after 

the vulgarity of the gesture is explained, is evidence of 

a value rejection. In The Navaho (Kluckhohn and Leighton 

1951, pp. 126, 133, 140), there are many examples of 

taboo structures which insure misunderstandings between 

students and teachers. 

Death and everything connected with it are horrible 
to the People. Even to look upon the bodies of dead 
animals, except those killed for food, is a peril. 

. . . all ailments, mental or physical, are of super
natural origin. The notion of locating the cause of the 
disease in physiological processes is foreign to Navaho 
thought. 

Disease ... is the result of violation of a taboo 
or of attack by one of the Holy People, a ghost, or a 
witch. 

Coyotes, bears, snakes, and some kinds of birds must 
never be killed. 

Any kind of sexual contact—even walking down the 
street or dancing together—with members of the opposite 
sex of one's own or one's father's clan is prohibited. 



165 

A child will usually resist a theoretical symbol pattern 

to the extent that he separates the process from his own 

qualitative purposes. However, it is quite another mat

ter for him to resist the qualitative onslaught of his 

culture. He cannot usually articulate the "silent" im

pact and only rarely does he ever become deliberate about 

this process. For example, a group is recognizable by 

the qualitative pervasive which characterizes it, the 

unity in its silent language, and the shared hidden 

social agenda. The identification of this silent lan

guage and hidden agenda by teachers would increase the 

likelihood of care and nurture in the development of a 

curriculum for certain groups of children. Combine the 

hidden agendas and the silent language, most of which are 

employed without deliberation, and is it any wonder the 

minority child is mistreated and the teacher pleads for 

help? 

Multimedia bombardment has been a recent innovation to 

promote theoretical learning: representational symbol 

building. The issue is neglected that the media them

selves present a pattern which can be cherished and 

taught. 

Assessment of qualitative skills, or even the process or 

style with which a child thinks, has only recently pro

duced a need for clarification of what it is that needs 
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to be assessed. What norms are to be used, and what are 

the dangers of continuing to evaluate all cultural bases 

from instruments designed to test for theoretical symbol 

understanding in a non-generic way? 

What then can we do about models of symboling as they 

apply to thinking, cultures, and alternative assessment? 

Symboling comes in many guises. Thinking could be loosely 

identified with the processing of judgments or decisions. Dif

ferent cultures place different emphases on different kinds of 

symbols. It is on this basis that thinking styles can be lo

cated in all cultural patterns. Assessment must provide analogi

cal tools by which to cross cultural boundaries and help draw 

correlative inferences between different kinds of cultures. 

When, for example, a Black girl takes care of her eight 

brothers and sisters, handles the shopping for the family, pre

pares the kids for school, meets the various emotional needs of 

her younger siblings, we tend to think of her as a responsible 

child. Yet, when she flunks her math class test, gets a low 

score on her I.Q. test, and is generally un-academic, we think 

of her as "hopeless." 

The leader of a Chicano "gang" is probably not going to 

make it through school. His language is not very clear in either 

English or Spanish and he has a record of academic failure. He 

is viewed as "unintelligent" and becomes a school dropout. Is 

he unintelligent? Even in his "gang planning?" 
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What can we do to identify the basic problem? 

I.Q. tests, achievement tests, and other instruments of 

evaluation are patently inadequate. Many efforts to find equit

able means for evaluation have recently been made. The Black 

Intelligence Test of Cultural Homogeneity by Robert L. Williams 

("Violations of Human and Civil Rights: Tests and Use of Tests" 

1972), for instance, is designed to assess the vocabulary of 

Blacks in terms of their cultural awareness in a way parallel to 

the use of vocabulary assessment of Anglos based on Anglo 

culture. 

For example, the word "pick" is used in place of "comb." 

An Afro haircut would not need a comb. This Black Intelligence 

Test of Cultural Homogeneity is a plea for an equal chance in the 

game of evaluation. According to its author ("Violations of 

Human and Civil Rights 1972, p. 17), "a child who knows Malcolm 

X's birthday and the date of his assassination shows as much in

telligence as the child who knows Washington's birthday." This 

test, then, wants to make the language of educational evaluation 

attentive to the cultural syndrome of Black culture. This vari

ation on standardized tests is an example of language substitu

tion with no change in the structure from the original test form. 

The problem will surface clearly on a second test run with new 

data relevant to the minority child. 

Another attempt to produce clearer test results for mi

norities is the Adaptive Behavior Inventory for Children test of 
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Mercer and Lewis. These investigators have tried to find a way 

to differentiate the mentally handicapped child from the minor

ity child who merely tests as a retarded child. "Adaptive be

havior was conceptualized as an individual's ability to play ever 

more complex social roles in a progressively widening circle of 

social systems (Mercer and Lewis 1972-1973, p. 2)." 

The main point of the Adaptive Behavior Inventory for 

Children seems to be to compare the normal distribution curves of 

children in their own cultural habitat to the normal curve of the 

open society on items drawn from the open society. 

If a child scores low on the test designed for his own 

system, he is probably mentally handicapped. However, if the 

child scores high on the test based on his own system and only 

normal or low on the open social norms, it can be assumed that 

he is quite bright and even gifted. The problem is ours as 

teachers. 

These new tests are referred to here to indicate the 

emerging concern for children's school evaluations. They also 

point up two other more devastating questions: 

1. Are we clear about what "norms" mean and how they must be 

clearly used in all written materials evaluating 

students? 

2. Are we clear about what measurement means in terms of 

differentiating content items and abstraction skills, 

models used in constructing measurement instruments and 
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models of identifying thought patterns (Decker and 

Saunders 1973). 

The need for alternative assessment must lead us even

tually to an understanding that all people can be located by 

their style of thinking, their habits of processing ideas, and 

a syntax usage that is characteristic of certain language forms. 

While this may be only one more heuristic myth, it is an 

effort to point out that the symboling process does not differ 

between different cultural groups of people, nor does the process 

differ by the age or education of people. The variations seem to 

occur in the kind of symboling that persists in each group or is 

used predominantly by individuals (Saunders 1969). 

In a brief way, then, symboling to thinking can be seen 

analogically as function to design. Thinking is related to cul

ture as design is to characterization. Culture has the analogi

cal connection to alternative assessment that characterization 

has to qualification. Symboling, as the definition of man, im

plies a need to evaluate man by the range and level of his symbol 

usage and syntax patterns. 

Now more than ever before, we need ways of identifying 

and teaching these extended symbol meanings. Now, as never be

fore, we should not define man as a symbol user. Man should be 

seen as identical to his usable symbols . He is his plans. He 

is his way or his style of symboling. 
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How can an alternative assessment device penetrate the 

blankets of cultural overlays and identify the learning skills 

of all students from some common base, from some common symboling 

system from some generic syntactical design? 

What are some criteria guidelines for including items on 

any evaluation instrument? Let us begin with some specific 

considerations. 

What must be taken into account in the construction of a 

standardized test? The usual factors are: 

Test categories—items and norming procedures; 

Directions—packaging of total test materials; 

Delivery design—instructions for use; 

Time constraints—allowance for test and extra credit; 

Scoring procedures—weighting of scores and assignment of 

scores to a place on a norm. 

How can these categories be expanded to initiate an al

ternative type of assessment system? 

If we take the usual categories and re-examine some of 

the variables associated with tests, we can begin to see addi

tional categories that must be used and what variables a test 

must include to be considered an alternative to standardized tests . 

The categories must be reordered and added to in order to reflect 

a different hierarchical system, different informing hypotheses. 

I. Cultural Implications carry some rather generic is

sues for all other facets of testing. The first consideration 
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has to do with some of the direct cultural influences on how well 

learners succeed on testing batteries. A few of the items which 

must come under these influences are: 

humor, 
familiarity with items, 
ambiguous usage of ideas in cultural overlap, 
taboos, 
cultural variations in definitions of space and time, 
personality style dealing with passive-assertive 
characteristics of different groups, 

competition concepts, 
language patterns, e.g., vocabulary and syntax forms, 
color usage, 
energy levels and fatigue as cultural traits, 
factors which contribute to distraction in different 
situations, 

organization and anticipation factors, 
cultural use of trial and error as opposed to overall 
planning habits, 

religious pervasives. 

One could ask, for instance, if intellectual "shyness" 

hides double thinking. Does double thinking occur but get lost 

between a first reaction to a problem and the final answer given? 

II. Scoring Procedures are more than mere quantifica

tions, they are normative in character and impose values on those 

who take tests, often to the life-long detriment of the examinee. 

Scoring procedures are not often used as instructional 

devices in the overall educational enterprise. The norms as such 

do not generally get translated into techniques for increasing 

scores on the material from which the norms are derived. 

Some people are better off taking tests in groups while 

others fare well on individual examinations. The correlations 

between test scores in these situations are not sufficiently 
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reliable to enable teachers to program students for success on 

individual or group tests. 

Scoring procedures then are more than simple mathematical 

operations. They are heavily value-laden, if not in the initial 

conception, in the kinds of implications derived from their usage 

and the assumptions held by the norms involved. 

III. The Delivery Design can be seen as a kind of second 

level concern in that there are many options as to how the de

livery system is presented or packaged. For instance: 

Is there a clear use of color and does color and the de

sign of the illustration confuse those being tested? Do 

the main points desired lose the battle to the way the 

points are being presented? 

Do the instructions take into account the listener's 

habits of sorting his auditory material? Are auditory 

and visual material sorted with the same degree of facil

ity by the student? 

Do emotionally-tinged terms get confused with informa

tional ideas in such a way that "correct" answers are 

lost in the interaction? 

Does the positioning of the sub-tests and the items con

tained in those sub-tests make a difference in the total 

response in terms of a given syntax style for a person? 

Do "tricks" or degrees of familiarity influence success 

and failure levels on tests? 
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Does any extra information the examinee has interfere 

with his success on the test? Does he perhaps know too 

much to have his answer "fit" the norms of culturally 

less-informed test construction people? 

IV. The Sub-tests to be included in a test battery must 

be selected carefully so as to not merely "dip stick" the knowl

edge or "I.Q." of an examinee, but to include any basic patterns 

which are generic to that process which is cherished in learning 

for the particular norms being used. 

Vocabulary measurement, for instance, poses many problems 

in any testing battery. Test construction has labored for years 

trying to find a way to use the right words, to sequence those 

words in degrees of difficulty, and to draw parallels in kinds 

of delivery devices in the measurement process; i.e., to find 

out whether or not to measure vocabulary in terms of isolated 

definitions or by placing terms in a sentence or a context. 

Familiarity with the words used, degrees of ambiguity 

that can be tolerated, the level of definition cherished, the 

sequencing of items by difficulty (numbers of failures used to 

terminate the test), and the regional syntax are all factors that 

have generally contributed to the inadequacy of vocabulary 

testing. 

Vocabulary testing has always held a special place in 

intelligence testing patterns due to the assumption that the 
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range and level of one's vocabulary yields the surest index of 

intelligence in the shortest period of testing time. Certainly 

for those that use the standard means of exhibiting their vocab

ularies, this test may have some direct usage. What of those 

students who do not follow the usual route to vocabulary illus

trations or definitions? What of those students whose "power" on 

a test is greater than their "speed?" 

Do some people, for instance, exhibit differences between 

their vocabulary patterns on written, oral, or on materials that 

must be read? The answer is obviously in the affirmative. Is 

there a difference in vocabulary scores by students whether or 

not the words to be defined are nouns, verbs, adjectives, or con

nectives? Again, the answer is yes. 

How then can an alternative assessment instrument be de

veloped that will not penalize those being examined? First, some 

adjunctive questions and then some new categories. 

The two basic assumptions needed to form this alternative 

assessment instrument are: 

1. Syntax systems for all test categories are basic to al

ternative evaluations. 

2. Pre-test sorting devices for the selection of an appro

priate sub-test must be formed in sub-test packages. 

Let us begin by asking: (1) What do all testing devices 

have in common?; (2) Do all tests have goals?; (3) Do all sub

tests participate in the accomplishment of those goals?; 
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(4) Are those goals pursued with some kind of habit pattern, some 

kind of thought style?; (5) Do scores get weighted in one lan

guage more than in another language for qualitative and for ab

straction skills?; (6) What tests can be devised to measure 

generic and substantive syntax processes?; (7) How could these 

syntax scores in the different sub-tests and different media com

pare with the learner's scores on other kinds of tests?; (8) Can 

the norms of success in one's dominant language be paralleled in 

a second language?; and (9) Are most assessment models new de

vices or merely old devices in different terminology, e.g., the 

Adaptive Behavior Inventory for Children or the Black Intelli

gence Test for Cultural Homogeneity? 

Beginning from a reverse pattern, we can think of a model 

for assessment as directing the purpose and construction of a 

test and its categories. This test can then designate the spe

cific items to be used and the kinds of norms that must be 

established. 

Norm forms 
Items used 
Categories used 
Construction of test 
Purpose of test 
Model for assessment 

We often do not realize that that which we locate is: 

located by some instrument, some system, some model. No model 

means, no skills, and no norms. To keep the model we need modest 

in proportion, we must stay on the near side of theoretical 

models. 
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We can assume three basic components of models and place 

them in a sequence: 

1. Models have sequenced content, which implies a kind of 

relational or connective. 

2. Models have sequenced forms, which imply a second kind 

of relational. 

3. Models have sequential inclusion patterns, which imply 

a third kind of relational. 

If we begin at the model end of the continuum, from model 

to substantive case, we have identified the relational syntacti

cal skills that need to be located to form the basis of this al

ternative assessment instrument. 

LAPSE: An Alternative Assessment Instrument— 
Language Analogy Patterning Systems 

in Evaluation 

I. The first step in the LAPSE is the assessment of language 

usage in two different categories: 

A. What is the native language used by the examinee? 

1. Is there a bilingual usage? 

2. Does the person change language dominance in 

different contexts? (E.g., humor, school?) 

3. Is there a difference made by the idiomatic or 

regional differences in the language use? 

B. If there is a choice, does the examinee choose for 

his dominant language on all grounds? 
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1. Does the person opt for all English in the test? 

2. Is there a choice by the person for all English 

except for the connectives in his other language? 

3. Another choice can be made for all second lan

guage usage except for English connectives? 

4. A choice can be made by the person for the entire 

test in a language other than English. 

The second step of the pre-test assessment pattern is to 

form a measure by which to classify or diagnose: the 

structural level, and syntax level, and the thought style 

used by those being evaluated. 

A. The "structural level" refers to the habit of people 

to respond to questions: 

1. in a direct way using the language of the ques

tioner; 

2. by framing or placing in another context the 

question asked or the terms used; 

3. by hesitating in an answer long enough to probe 

for the reasons for the question and some prob

able results that will emerge if the question is 

answered in one way rather than another. 

B. The "syntax type" refers to: 

1. the definition to be used, i.e., does examinee 

use the lexical and synonym, stipulative and os-

tensive, and/or genus-differentia and theoretical 
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types in any special pattern or frequency 

(Yoshino 1969)? 

2. the range and complexity of connectives that are 

habitually comprehended in reading, repeated on 

hearing, or initiated in conversation. 

3. any change in the use of syntax model between 

content, formal, or value sequences. 

C. The "thought style" refers to the sequence of the 

levels at which a person begins and ends an answer 

to a question (Davis and Saunders 1973). 

1. Assuming a three level structure of descriptions 

(see II-A), there is usually some habitual se

quence used in response to several discrete 

tasks. A particular sequence can be called a 

thought style. 

2. Any change in thought style in different contexts 

should be noted, as in changes from one language 

to another or from content conversations to dis

cussions involving value issues or phatic 

language. 

3. The rate at which the examinee recognizes the 

pattern being used to assess his style should 

become a component in subsequent selections of 

the sub-tests to be included in his battery. 
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The initial problem is to set the framework of variables 

of cultural implications of the type listed earlier in this 

chapter. 

This pre-test screening device can be tied to several 

kinds of sub-test combinations. The language pre-test then can 

be used as a pre-test sub-test selection instrument. Certain 

patterns of scores on the language pre-test can be used to com

bine different sets of sub-tests which will effectively assess 

the system being used by the examinee in his life style. 

Alternative Assessment Categories 

Once the language pre-test sub-test selection has been 

completed, sub-tests can be combined into a battery to be adminis

tered to the examinee. What constitutes the categories in which 

the balance of the sub-tests are sorted? 

The basis of these alternative assessment categories is 

to be found in the structure of model systems. The components of 

models, it will be remembered, involve analogies, patterning of 

syntactical forms, systematic use of similarities as abstraction 

inclusion levels, and evaluation instruments that can be reflex-

ively converted into instructional devices. 

The model for the construction of this assessment form 

continuum goes from: 

the model to 

the components of models to 

the components as categories to 
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the categories as sub-test variations to 

the grouping of sub-tests in terms of language diagnosis 
clues to 

the norms that are established from which 

non-discrimination predictions can be developed and 
demonstrated. 

I. Analogical Sub-Test Category 

A. Analogies come in a wide range of forms. Archetypal and 

metaphorical analogies can be appealed to as the guiding 

forms for the development of sub-tests in this section. 

The easiest way to identify the analogical skills that 

people generally use is to merely listen to the connec

tives in someone's language. 

"This is like that." 

"She behaves just like my mother." 

"If he will do that in this situation, what will be 
do when it counts?" 

"The scene in this movie is exactly what happened 
to me last week at the ball park." 

"The siren on the fire truck serves the same purpose 
as the steam whistle on a train." 

"Did you notice that the clubs in a deck of cards 
are to the spades what the diamonds are to the 
hearts? 

"Schussing is to bussing what wheezing is to 
sneezing." 

B. The more complex use of analogies, a second level form, 

is to discriminate between the various basic types of 



analogical possibilities. For instance, analogies come 

in the following relationships: 

The numbers and ways a person can use these relationship 

forms deliberately will be in direct proportion to his 

learned transference habits . The history of testing for 

analogy usage includes a pervasive non-deliberation about 

analogies as well as a non-deliberation about the types 

of analogies themselves. How many applicants have been 

rejected from programs due to poor Miller analogy scores? 

One of the reasons testing for analogies has not 

fared well is that examiners do not usually listen for 

everyday language that uses analogies. Everyday usage 

has not been thought of as indicating the presence of 

skills for more elaborate analogical forms. 

Metaphorical models have been defined as using par

tial category transfer in search of the unusual in 

thought. Fragmented analogies perform this function. 

Archetypal analogies serve to present a more unified 

category transfer to an exotic or divergent set of cate

gories . Sequencing from partial usage to systematic or 

isomorphic patterns can be labeled an archetypal analog

ical strategy. 

Sequence 
Object to action 
Action to object 
Part to whole 
Part to part 
Purpose 

Cause and effect 
Degree 
Numerical 
Characteristic 
Association 
Place 



C. An elaborate use of analogies would indicate that an 

artificial sequencing of two or three ideas in compara

tive form could be processed through each type of analog

ical form. This task would require that the analogy 

forms be leveled in the manner explored in Saunders' 

three level model. 

These sub-test analogy forms must be sequenced by 

difficulty, by criteria for identification, and by 

changes that occur in terms of diverse habitual language 

usage. 

Patterning of Syntactical Forms 

A. Definitional types play a large part in the communicative 

effectiveness of someone's language as well as the 

concept-carrying potential of the person's thinking. 

Definitions are usually only designated in lexical 

or usage ways. Dictionaries use this definition form. 

Further differentiations in definitions are established 

on the basis of the recency of the norms gathered or 

colloquialism factors. 

When we discuss definition types, we mean to trace 

more than lexical or synonym definitions . The issue must 

be one that deals with definitions as selecting hypothe

ses . For this part of the assessment, the definition 

types referred to in Chapter 4 will be used. 
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B. The range of complexity of connectives that are habitual

ly comprehended in reading, listening, and that are 

initiated in conversation will be identified and classi

fied in multiple frameworks. 

Take for example the simplest connective usage. 

These terms are called syncategoramic terms because they 

put categories, classifications, or cases together in 

some way, e.g., "and," "or," "if," "then," "so," "but," 

etc. A number of Venn diagram charts can be employed to 

illustrate the simple to complex variety of syncategoram

ic terms, e.g., from simple disjunctive conjunctions to 

transitive-intransitive connectives, to elliptical and 

contrary-to-fact hypothetical forms. 

While many of these syntax forms occur in easily 

identifiable ways for people, there are many occasions 

for some children that a syntax form takes on an 

enthymeme type of a silence. 

C. Changes in syntax types occur when people progress from 

content ideas, to formal emphases, and value sequences. 

Again, by processing these ideas through the three 

levels, it is possible to devise examples and criteria 

for identifying syntax process at each level. It should 

also be easy to show how a bias works in education situ

ations at each syntax level. 
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1. First level or content syntax is illustrated when the 

examiner uses words or terms that are totally or 

partially unfamiliar to the examinee, e.g., Headstart 

investigators asking an Indian child to define an 

"elevator." The child is at a triple disadvantage. 

First, he does not know the term. Then, he does not 

know the definition type he must use to score well. 

Finally, he may use a syntax that is totally adjunc

tive to the pattern being requested. He fails on 

all counts. 

2. Second level syntax refers to the kind of complexity 

used in the language of a student. The "as if" or 

contrary-to-fact references in sentences apply here. 

Double references and sequentializing of different 

connectives can indicate a learning type that is not 

otherwise visible in student word usage, e.g., "If 

you were on an elevator in a department store and the 

store was about to close, would you get off on a 

floor that had the items on the top of your list or 

on a floor that had things from the bottom of your 

list?" 

Criteria must be formulated to identify the pat

terns and language, of syntactical use, for people in 

different situations and for people in prolonged 

conversations. 
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3. Third level value syntax applies to the various ways 

values are connected to content, to non-value tinged 

forms, and to barriers to value transfer. 

When a value interference occurs, a cultural dis

belief has entered the arena, e.g., an Indian student 

being asked to dissect a frog in a biology class 

would illustrate one of the kinds of value-biased 

ideas that can interfere with proper assessment. 

Some value syntax problems should be indicated: 

a. When a word is valued beyond its sentence use, 

a reification may occur. 

b. When the relationals between the value held and 

the form it is expressed in are not compatible, 

•< a confrontation is imminent. 

c. When incompatible values are not based in some 

common syntactical form, there is no way by which 

a resolution of convergence of disagreement is 

possible. This means that a teacher-student re

lationship is at stake when the value syntax is 

faulty. 

Ill. Spatial Relations 

A. Spatial relations as categories for sub-tests include 

several varieties of factors. These include: 
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1. Visual imagery spatial relations, such as those lo

cating a completed shape from a divided case of that 

shape, e.g., 

2. Xohs block patterns, where the use of color and in

forming designs dictate the successful completion of 

a task. 

3. Paralleling idea forms, in such a way as to be able 

to contrast components to components, between any two 

systems. For example, "given two limericks, you have 

memorized, can you check the fourth word of the first 

limerick and the fourth word from the end of the 

second limerick?" 

The same type of spatial relations can be identi

fied in the student's way of spelling, memorizing 

phone numbers, and, in his holding in his "mind's 

eye," the two theories which include two critical 

responses. 

B. Spatial relations must be identified as they function in 

each of the sense areas. Does the syntax of a spatial 

relationship change in terms of auditory, visual, tactile, 

or olfactory stimuli in different situations? 

.Some "games" can be played that will indicate spatial 

relation performance, e.g., Tic-Tac-Toe in the air. 
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Try a game and see if the "player" suggests numbering the 

squares for easy reference. See if he can keep track of 

the progress of the game. Be sure he wins the game I 

Norms must be developed for the responses to the sug

gestion of this game. 

Evaluation Patterns 
and Purposes 

A. Evaluation patterns and purposes are not meant in the 

sense that a score will be made and a grade given because 

of a given particular level of performance. Evaluation 

means that each item on the test, each category of the 

test will become an educational strategy to help the 

student understand LAPSE. 

Each component will have a generic exercise which 

should modify and improve the student's general level of 

responses to all manner of test materials (content). 

The evaluation component is designed to help the 

learner, the examinee, undergo to some degree, the de

sign problems, and the scoring procedures of the test 

variables. 

B. Predicting growth factors and couching the test in re

gional forms will require an ongoing updating of the 

specifics of the tests. This is not a crucial factor 

in that it is not the knowing of terms that gets maximum 

credit on this alternative assessment. Rather, the forms 
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and the syntactical sequences employed get the most 

weight (syntax). 

A general stylization of responses by category and 

sub-tests will be suggested. Alternative styles of 

learning will be made available to the examinee and some 

means by which the styles can be explored will be of

fered to him (retroduction). 

Summary 

This alternative assessment pattern has formed the para

meters of a new kind of evaluation. While the statistical and 

normative problems seem enormous for this kind of test, there is 

good reason to think that the syntactical norms which will emerge 

will be sufficient in themselves to produce a fair, non

discriminating test battery. 

If a stylization mode can be identified for each person, 

the mode can be correlated with the other sub-test scores in 

search of the most effective sub-test patterns for effective 

alternative evaluation. 

In the broadest sense of education, there are no specific 

content materials that occupy an urgent or specialized place in 

the curriculum of the schools. Model thinking will enable man 

to survive a future where content obsolescense will become in

creasingly rapid. The dangers of organizing data banks as educa

tional enterprises is that the categories used to coordinate 



these data become static, and, retrieval of data is precluded 

without new informing hypotheses . This "hardening of the cate 

gories" becomes a major threat to future educational efforts. 

Only model thinking can offer a safeguard against this threat. 
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