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AN INTRODUCTION TO TAXONOMIC INSTRUCTION
Akraham J. Tannenbaum
Director, Taxonomic Instruction Project

In the past decade, there has been a shift away from molar questions regarding the char-
acterization of good teaching toward the more molecular emphasis on ways to systematize
the analysis of teacher behavior. This does not imply a ciminution of interest in teacher effec-
tiveness. |f anything, the concern is probably more intense than ever. What has ¢hanged, how-
ever, is the method of inquiry which is currentiy operating on the principle that the clue to
teaching success is in the organization of teaching process. Unless there is a logical way of
describing how the teacher functions as an actor and interactor in the classroom, it is
mereiy academic to speculate about requisite teacher competencies for attaining educa-
tional goals. Nor is it possible to ascertain what kinds of learners are most responsive to
various instructional tactics without some conceptual understanding of these tactics. There
is need, therefore, to focus more directly on teacher process variables and how they facili-
tate learning both independently and in interaction with the learner’s inner and outer world.
At least one behavioral scientist (Birch, 1968) goes so far as to "‘concede that differences
in learning achievements, whether measured by intelligence tests or by school achievement
in human beings, represent the products of different degrees of goodness of fit between
the learner, the task, and, in particular, the instructional mode litalics added] .”

The relatively new quest for a science of teaching may eventually make educators
less dependent upon learning psychology as a favorite source of guidance for classroom
practices. Although no clear relationship between laws of learning and teaching has yet
been explicated, they are apparently often seen as fairly faithful mirror images of each
other. It is not uncommon, for example, for teacher trainers to proclaim as a truism the
notion that ‘knowing the child’ is sufficiently suggestive of how (and even what) to teach
him. Bruner (19A6) dismisses such assertions as euphorically naive and suggests four major
features of a theory of instruction:it should search out the experiences that predispose the
individual toward learning; it should organize knowledge for casy assimitation by the
learner: it should develop logical sequences of learning content; and it should design ways
of modulating the pace of instruction and the reward-punishment system for maximizing
learning. In a somewhat different vein, Gage (1964) argues that theories of learning or
behavior could also encompass teaching, but only if teaching were regarded as a dependent
variable. However, teaching theorists consider the behaviors of teachers as independent
variables and place their emphasis on analyzing, forecasting, and controlling the ways in
which teaching influences pupil development.

Regardless of how we fit teaching processes into the general constellation of behav-
ioral theury and research, it is apparent that the classroom practitioner benefits less from
the work of the educational psychologist than is often suspected, for several reasons:

1. Nobody has yet succeeded {(or perhaps tried hard enough) to conceptualize a
teaching paradigm that derives exclusively from laboratory-type learning research. Too
often, such research tends to puil away from global concerns in favor of manageable
minutiae, and these particles are rarely put together to form a meaningful, applicable
body of knowledge for the teacher. To the curriculum-bound teacher, faced with the

4



day-to-day problems of ‘‘covering’ subject matter, “"controlling’’ behavior, and ““nurturing”’
ideas, Nevitt Sanford’s criticism of psychology as being "“fragmented, over-specialized,
method centered and dull”” may well apply to scientists who are assumed to be discovering

desirable classroom methods through their miniature-style research on problems that seem
remote from the life of the classroom.

2. If principles of teaching are supposed to be based on what is known about learning,
the mere incompleteness of learning thcory and research can be a rationalization for saying
nothing definitive about instructional processes. Perhaps what teachers and learning psychol-
ogists need is a middle-man who is able to interpret to both groups their mutual concerns
and relevancies. It is more likely that even if a common language were somehow devised,
there would be surprisingly little substance for the groups to communicate to each other.
The study of under-the-skin variables that pertain to learning is an incredibly complicated
and elusive process, and there is no telling how many lifetimes of research are needed to
produce enough results to lead from chaos to order. Existing objective data on the teach-
ing-learning process are at least to some extent inconclusive, insufficient or incomprehen-
sible, so scientists are reluctant to go far out on a limb and make too many bold asser-
tions. They often tend to exercise restraint upon the educational practitioner who is forced
by the realities of his role to make judgments that are not yet supportable by existing
evidence. These cautionary influences have the salutary effect of protecting the practitioner
against fanciful subjectivism. But he can also misinterpret the need for caution and immo-
bilize himself into a state of noncommittal know-nothingism.

3. Learning psychology does not define the parameters of the teacher’s role. There is
a wide spectrum of variables influencing learning success, some of which fall within the
purview of other helping services. Psychoanalytically oriented scientists (Pearson, 1954;
Kessler, 1966), ~or example, characterize learning inhibition in terms of neurotic solutions
of childhood conflicts which require psychotherapy, not teaching, at least as part of the
treatment. There is also a growing literature on human chemistry as an affector of learning
(Krech, 1967; Mueller, Kasl, Brooks, and Cobb, 1970) and this aisc involves factors that
teachers are iil-equipped to control. The teacher’s role must therzfore be defined indepen-
dently of what we know about knowledge acquisition. It has to take into account such
matters as the unique objectives of the teaching-learning process, the unique setting in which
it takes place, the unigue mechanisms which the teacher employs in doing his job, and the
unique responsibilities, rights, and expectations the teacher enjoys in relation to his pupils
(as distinct from those of the social worker, psychotherapist, guidance counselor, and cor-
rection officer in relation to their clients).

4. Even if learning psychology were far more advanced than it is today in contributing
to the teaching process and in helping define the teacher’s role, there would stil! be a vital

need for an independent study of teaching for reasons that are best expressed through Gage's
(1963} simple analogy:

Farmers need to know something about how plants grow, and how they depend
on soil, water, and sunlight. So teachers need to know how children learn, and
how they depend on motivation, readiness, and reinforcement. But farmers also
need to know how to farm — how to till the soil, put in the seed, get rid of
weeds and insects, harvest the crop, and get it to market. If our analogy applies
even loosely, teachers similarly need to know how to teach — how to motivate
the pupils, assess their readiness, act on the assessment, present the subject, main-
tain discipline, and shape a cognitive structure.

Special education has long been concerned with the definition of instructional pro-
cesses. A recent statement by Blackman (1970) typifies that concern rather vividly:
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In building a teaching system, the instructional specialist in special education
must decide, in specific and measurable terms, the behaviors that he would like
to teach. The system that he develops for teaching them must be qualified by
the parameters imposed by the various types of deficit encountered in handi-
capped children. He must have an analytical understanding of the abilities, dis-
abilities, and general learning styles of the particular group of handicapped chil-
dren for whom the instructional analysis is being planned. He must have informa-
tion concerning the psycholoagical prere:iisites urderlying the acquisition of
particular school tasks. He must have sufiicient flexibility to permit modifica-
tions in the instructional sequence when the learners’ behavioars or teachers’
objectives so dictate.

The entire literature in special education is sprinkied with instructional schemes to fit
the learning profiles of handicapped chituren. They include models of prescriptive teaching
(Peter, 1965), clinical teaching (Smith, 1968), the engineered classroom (Hewett, 1968),
psycholinguistic teaching (Bush and Giles, 1969), and directive teaching (Stephens, 1970},
among others. In a sense, whatever is special in special education should be reflected in the
practices, styles, tactics, and strategies of teaching. Similarly, whatever constitutes teaching as
against other helping services should reveal itself in the way the professional behaves in work-
ing with a client. There is, of course, greater variance in learner profiles than in instructional
treatments, just as there are more types of physical iliness than there are types of medical pre-
scription for them. Perhaps that is as it should be, since in both instances a single remedy may be
appropriate for more than one ailment. There is no point in proliferating treatments for their
own sake: what counts instead is matching treatment to diagnosis. Ireally, special education is
indistinguishable from general education in recognizing the need for such a match. The two pro-
fessional fields diverge, however, when account is taken of the nature of the match that is indi-
cated for a ‘‘deviant’’ as against a “normal’’ population.

In the special education tradition of formulating systems of teaching processes, the
present writer and his associates have developed a Taxonomy of instructional Treatments
for behaviorally disordered, educationally retarded children. It is an attempt to classify
systematicaily the whole gamut of instructional substances and strategies within a particular
content area for this handicapped population. It takes into account the teacher’s function
in (a) organizing instructional content logically and sequentially through some modified
epistemological analysis; (b) transmitting instructional stimuti through any of thc learner’s
receptive sensory modalities; (c) eliciting responsiveness through any of the iearner’s ex-
pressive channels of communicaticn; and (d) mastering the total range of instructional
modes {or styles) and methods (or pupil grouping arrangements) that are possible in the
classroom. |t is hypothesized that every learning task has its own logical, sequential proper-
ties which have to be adapted to fit the unique cognitive style and capacity of the learner.
Also, the instructional process encompasses a large, but far from infinite array of teacher
behaviors, and each learner responds best to a particular sub-set of these behaviors. The
Taxonomy catalogues the “what” and “how’’ of instruction, thus clarifying for the teacher
the behavioral choices available to him when he plans and executes instruction. Knowledge
of these behaviors is a first step toward learning how to perform thern and, ultimately, how
to select appropriate ones to fit each pupil.

Before elaborating on the structure and applications of the Taxonomy, it is appropri-
ate to clarify some key matters concerning the teaching process and to describe the target
population for which the Taxonomy has been initially designed. This discussion wiil form a
necessary context in which the Taxonomy should be viewed.

3
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THE TEACHING PROCESS

In his detailed analysis of paradigms for research on teaching, Gage (1963) claims
there are two kinds of theories of teaching, one which attempts t2 explain why the teacher
behaves as he does in a teaching-learning situation, and one which seeks to describ.e how
the teacher acts to modify the learner’s behavior. The Taxonomy belongs with the latter
type. it deals exclusively with the teacher’s arsenal of materials and strategies that define
his role as an instructor. And since teaching behaviors do not necessarily eventuate in learn-
ing, it is the task of the teacher to determine which of his armaments accomplishes the task
best. |t implies facility in the use of all items in the arsenal’s inventory and the ability to

determine which is most appropriate for a child at a given time, under given circumstances,
and for given goals.

Some Dimensions of the Teaching Process.

Teaching can be defined in terms of several task clusters that overlap with each other
as well as with other helping services. At least four such clusters lend themselves to clear
definition, and one of them — instruction — is the Taxonomy’s primary concern. The four
teaching roles are as follows:

1. Facilitation of healthy interacticn processes. Education at school is intended to be
a socializing experience in which affect is no less vita: a mechanism for growth than cog-
nition. Teachers should plan activities to help increase the child’s depth and range of self-
understanding, his potentiality for satisfying and productive human relationships, his sensi-
tivity to the world around him, and his need to balance recognition of authority with main-
tenance of individuality. Much of the early work of Anderson and associates (1946), which
dea't with “dominative’’ and ‘‘integrative’’ contacts ir the classroom, confined itself mainly
to the socializing aspects of classroom life. Domination was defined as forceful behavior
between two individuals, in which one impeses his wili upon the other during a sociai epi-
sode or “‘contact,”’ without regard for his rights. Contacts intended to produce socially
integrative behavior are marked by interpersonal flexibility and adaptation that, in turn,
reflect mutual respect for human differences. Some of the results of Anderson’s study
showed that the teacher’s own leanings toward dominative or integrative contacts deter-
mined how pupils behaved in these respects. Also, in classrooms where a teacher tended
to be more integrative, pupils demonstrated more spontaneity and initiative, and volun-
teered more social contributions to prob'em solving. On the other hand, where the teacher
was more dominative, there was greater pupil polarization around complying to teacher
domination and rejecting it completely. Flanders’ (1960) subsequent studies follow the sam
tradition, concentrating on differences between direct (or authority centered) vs. indirect
(or supportive) influences. Besides showing the effect of indirect teacher style on the pro-
motion of positive pupil attitudes toward school, Flanders also showed that they influencec
pupil learning. In observing 15 seventh grade social studies teachers and 16 eighth grade
mathematics teachers, who taught an aggregate of 744 pupils, he discovered that (1) indirect
teacher influence increases learning when a student’s perception of a goal is confused and
ambiguous, and (2) direct teacher influence increases learning when a student’s perceived
goal is clear and acceptable. Still another example of systematic attempts to shape affec-
tive and social behavior in groups is the work of Redl and Wineman (1952) with behavior-
ally disordered children. Although this study was done in a residential setting rather than 3
classroom, and full assessment could never be accomplished because the work had to be
discontinued prematurely, it has important implications for teachers. The staff developed a
series of ego-supportive controls intended to make the acting-out children more self-sus-
taining in group life. These tactics included “'planned ignoring,’” ‘‘signal interference,”” ""hyg
dermic affection,’”” "hurdle help,” “‘physical restraint,”’ ‘‘authoritative verbot,”” and “'tensios
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decontamination,’’ among others, all &f which could become part of a teacher’s stock-in-trade.

2. Evocation ot productive thirnk.ng procasses. |n too many classrooms, there is little
breadth or imagination in the teacher’s efforts to build problem solving facility in pupils. Much
time is spent or: formulating glib answers 1o trivial questions, requiring the pupil to serve as a
poor substitute for a data bank, antiseptically avoiding critical issues, emphasizing the useful
rather than the enriching qualities of knowledge, motivating achievement through threat of
examination, and designing examinaticns as little more than surveys of the pupil’s memory
bank. Some teacher observation scales and teaching models promise to open up possibilities
for adding new dimensions to intellectual activity in the classroom. A fair arnount of this
work seems to have been inspired by Guilford’s research on the structure of intellect (1956).
For exampie, Gallagher and Aschner (1965) have developed an elaborate system for analyzing
teacher-pupil interaction in the classroom with special focus on several factors in the Guilford
model: cognitive memory and convergent, evaluative, and divergent thinking. Such an observa-
tion scale makes it possible to monitor the extent to which the intellective processes are em-
phasized in the classroom and to note their effects on educational accomplisnhment. A more
recent publication by Meeker (1965} further elaborates the applicability of the Guilford model
to the classroom, and suggests specific curricular designs to nurture certain cognitive opera-
tions. These include memory, evaluation, convergent production, and divergent production of
figural, symbolic, and semantic content, along with cognition of figural, symbolic, semantic,
and behavioral material. A more focused attempt at actualizing Guilford’s divergent produc-
tion operation was Suchman’s (1960) inquiry training program, a kind of teacher-guided
learning by discovery. There are, of course, ways other than Guilford’s to classify intellcc-
tive processes in the classroom. Smith (1960), for example, has studied teacher behavior
extensively and identified twelve logical operations involved in it. They include defining,
describing, designating, stating, reporting, comparing and contrasting, substituting, classify-
ing, opining, evaluating, conditional inferring, and explaining. Presumably these operations
are modeled by teachers with the expectation that pupils wiil iearn to perform them.

3. Manipulation of reinforcement systems. There is no doubt that teachers have to
learn how to utilize rewards and punishments as means of shaping behavior. Sometimes the
privilege of meting out rewards and punishments is abused not only as @ means of intimidation
but also as a prop for a poorly structured lesson. Nevertheless, when employed skilifully and
judiciously, it can become an important ingredient in the teacher’s repertoire, especially in
work with handicapped populations. There is already a growing literature on behavior modifi-
cation in educational programs for the emotionally disturbed. Hewett (1968) acknowledges
the power of the technique but cautions that it be couched in clearly defined educational
goals. In his own work with a four-and-one-half year old non-verbal autistic child (Hewett,
1965, he reports success in modifying highly disruptive and self-destructive behavior through
judicious reinforcement of desirable responses and extinction of undesirable ones. Other edu-
cators {Whelan and Haring, 1966; Clarizio and Yelon, 1967) have reported extensively on the
use of operant conditioning in the education of emotionally disturbed children. In fact, one

might say this is the current rage in teacher training programs and applied research in that
area of handicap.

4. Transaction of basic skills and competencies (i.e. instruction). These are the so-called
bread and butter experiences in the classrcom that receive major emphasis in work with handi-
capped children. They usually include language and number facts — the tcols of learning at
the simplest levels. The Taxonomy restricts itself to this domain, although no brief is held
for it as being more important than the others. The content area selected is beginning reading
for a population of pre-adolescents, most of whom have failed to get beyond the primary
grade level in at least four years of elementary schooling, and many of whom function at no
better than the readiness level. This choice of content is arbitrary, albeit vitai in the tcial edu-

cational program. However, the Taxonomy could be applied to other skills, provided the
operations are instructional.
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Instruction as Part of a Communications System.

The instructional act is basically one of communication in which teacher and pupils
function as producers, senders, and recipients of messages. A partial representation of this
communications system is provided in Figure 1:

Figure 1

Communication in the Instructional Process

Wavelength
Transmitter l Signal Atmospheric Receiver
Conditions
Teacher T Content Learning Environment ™ Learner
Strategy

This is admittedly an inadequate representation of the instructiona! process, principally
because it omits the feedback loops. The teacher is not just a transmitter — he is a receiver
toa: and the learner is not just a receiver — he is also a transmitter. Besides, whoever is acting
as the transmitter formulates his signal on the basis of his evaluation of the nature of content
to be transmitted, the atmospheric conditions {or learning environment) in which the message
wiil be sent, and the ‘wiring system’’ of the receiver (learner) at the fime communication is to
be established. Thus, there is a complex interconnectedness among the four elements of the
model. However, for clarity’s sake, it is suggested that the teacher be viewed as the transmitter
who sends his message through atmospheric conditions to link up with the receiver. His task

is to locate those strategies (wavelengths) which will give the learner (receiver) the clearest
reception.

Of all the links in the communications chain, the receiver (learner) has enjoyed the lion’s
share of attention among theoreticians and researchers. There is already much information
available concerning the learner’s perceptual-cognitive skills, his integrative processes, his
information retrieval system, his divergent, convergent, and transformational styles, and his
affective-motivational powers that mediate learning behavior. But much of what is written
about him is subject to debate, and what is generally accepted is still only a small fraction of
what has yet to be discovered. One of the major unknowns in this wiring system and its capa-
bilities has to do with the extent of its modifiability. Are we dealing with fixed capacities
that habituate the channelization of signals that do not overload the system? Or is the net-
work in a constant state of change, parts of it atrophying through disuse while other parts
increase their capacity and build new linkages through the stimulation of powerful signals?
Although most behavioral scientists seem t0 espouse the latter principle, their methodology in
measuring human functioning often leads them into the trap of Zeno's paradox. That is, they
capture the flight of intellect at a given point in time and describe its position in space, high or
low in comparison to other intellects, but not its velocity or directionality. The impression
gained is that it is fixed, motionless, and incapable of accelerating or changing course. Hence,

6
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the usual assessment is aptly called a measure of the status of human functioning, implying
that it is only a temporal view of the subject under changing maturational and stimulus condi-
tions. When these modifiers are known and their impact measured, then it is possible to predict
a person’s functioning status from one point in time to another. But predictability is often
confused with immutability, and therein lies the rub. It creates a false, fatalistic impression
that nothing can be done to aiter the way a person is destined to perform as prophesied by the
status measure and that the environment could well remain relatively unmodified in order to
heip make the prophesy self-fulfilling.

The Taxonomy operates on the hypothesis that the receiver's wiring system can be altered

- in structure and power by the way messages are transmitted to it. Each receiver presumably

operates best at its own preferred wavelength, and so does the transmitter. This raises the pos-
sibility, even iikelihood, of a mismatch between the two. An example of such a mismatch in a
teaching-learning situation would be a classroom in which the teacher prefers working with the
total group in a guestion-answer technique of imparting basic skills, while Johnny sitting in the
third row is terrorized or turned off by such an approach and would much prefer working alone
in a self-pacing, self-checking arrangement with programmed instruction material. The obvious
task for the teacher, therefore, is to make a proper alignment, which involves expanding his
own range of strategies and determining which of them arouse the greatest receptivity in each
pupil. The notion here is that preferred channels of reception can be strengthened by means

of judicious exploitation. Furthermore it is argued that communicating on the child’s strong-
est wavelengths has ego-supportive value, and sets the stage for operating cn new wavelengths

for more flexible receptivity. This is especially applicable to those children whose self-images
have been lowered during long periods of school failure.

Successful transmission depends not only on the choice of the appropriate wavelengths;
it also requires proper articulation of the message. in instructional communication, the mes-
sage consists of substantive material organized logically in terms of both the content to be
learned and the sequential steps appropriate to the individual learner. it may be visualized in
the form of a pyramid, with each substantive stratum resting on a more fundamental one, and
with the capstone representing the intended skili to be learned. Thus, for example, if the apex
represents breaking the code in reading English, somewhere on the pyramid there is a stratum
representing discrimination of visual symbols. However, tactically one learner may rely on
contextual cues while another works better with letter or word configurations. Conceptually,
therefore, the pyramid may be the same for both learners. The layers would be arranged in a
uniform sequence, but the color or design of each layer would vary to fit individual differences.

There is already mounting evidence to show that the organization of instructional content
influences learning success both with handicapped and non-handicapped children. Phillips and
Haring (1959) tested the hypothesis that the emotionally disturbed child lacks order or struc-
ture in his environment and in his emotional-educational life. They therefore designed a care-
fully structured program with two special classes of emotionally disturbed pupils and found
that the children’s exposure to this kind of environment for two years resulted in significant
academic, social, and emotional gains over those in a less structured situation. Similarly, Grimes
and Allinsmith (1961) tested a highly structured beginning reading program with pupils judged
1o be compulsive and anxiety-ridden, and discovered that such a program is likely to produce
better school achievement than the conventional, more informal approach to teaching begin-
ning reading. In the rapidly developing field of programmed instruction, there is additional
evidence on the effects of structure. Stolurow (1964), for example, did two programmed
instruction sequences to teaci arithmetic facts. In one program he ordered the content logi-
ically so that students could anticipate next stages in the sequence. For the second program,

he scrambled the sequences without changing the content. He then compared the performance
of high- and low-ability groups on bcth programs. The resuits showed that in the logically
sequenced program, there was little difference in achievement between the two groups. How-
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ever, in the poorly arranged sequence, the group differences were considerable. Apparently,
when the organization of content was orderly, there was no need for the brighter children to
summon special intellectual resources to master the material: those with less ability could
handle it just as well. But when the organization was disjointed, the more able pupils were
better equipped to overcome the impediment of inadequate instruction. These results would
suggest that, for every bit of material to be learned, there is a threshhold level of tested intel-
ligence beyond which 1.Q. increments are unnecessary for successful learning, provided the

mategial is packaged properly and presented in optimal environmental conditions via the Mmost
efficacious strategies.

Because it figures predominantly in the transmission process, the design of content is a
vital component in taxonomic instruction. Indeed, it constitutes one of the two elements of
the Taxonomy—the "“what’’ of instruction (the other being the ""how’’). This element is detach-
able to make room for other content either for the same pupil population or for another one.
For example, a comprehensive, sequenced message in reading or number skills for an educable
population would be inappropriate for trainables, whose message might be designed around
activities for daily living. The differences in taxonomic design may not be confined just to
content. The two groups probably function better in different kinds of learning environments
and respond to different arrays of strategies.

Atmospheric conditions (or learning environments) are also vital to a communications
system, although they figure only secondarily in the Taxonomic model.Such conditions can
be physical as well as social. On the basis of laboratory experiments, Cruickshank and asso-
ciates (1961) suggested that distracting stimuli in the learning environment of brain injured
and hyperactive children be carefully controlled in order to prolong their attention to edu-
cational experiences. Hewett (1968) includes a detailed floor plan as an appropriate context
for his task, reward, and structure triangle of learning for the emotionally disturbed. In stud-
ies by O’Connor and Tizard (1956) it was demonstrated that imbeciles were able to improve
certain skills sharply when social conditions in their workshop were manipulated. On a
grander scale, the Re-ed program for emotionally disturbed children is regarded by at least
one of its protagonists (Hobbs, 1966) as a temporary part of the child’s ecological system,
including his family, his school, his community, and the social agencies therein. As such, the
program'’s strategies are designed to involve these environmental units in behalf of the child.
A new kind of mental health worker, the liaison teacher, maintains contact with the child’s
regular school in order to facilitate his eventual return to one of its classes. Similarly, the
social worker reaches out to the family, the community agencies, and to individuals who
might contribute to the total environmental impact upon the child who needs help. Hobbs

suggests that ‘‘the goal is to make the system work, not simply to adjust something inside
the head of the child.”

Unquestionably, the major concern of the Taxonomy is the transmitter (teacher), not
so much its internal wiring system system (personality, etc.), but rather its ability to send
effective messages. Stated another way, the Taxonomy is concerned with increasing the num-
ber of instructional wavelengths of any given transmitter so that a larger number of receivers
(learners) will be able to incorporate and make use of the messages. Many teachers tend to
operate within a narrow range of the large but finite number of strategies that are possible to
employ. Some teachers, for example, prefer working with the total group either in a lecture-
demonstration or seminar approach, while minimizing tutorial contact or structuring self-
instruction sequences for pupils. There are also signs of teacher favoritism in selecting sensory
modalities through which pupils are expected to receive messages, and output channels
through which pupils are supposed to respond.

The problem of underutilizing the transmitter by restricting the wavelengths on which
it operates is that some receivers are not wired to receive messages most clearly on these wave-
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lengths. Or even in instances where the best wavelength for transmitting messages has been
located, staying on it for prolonged periods of time may diminish the transmission effect.
This kind of consistency helps define a teacher's individual instructional style, for whatever
that is worth, but the net effect is like playing the proverbial one string fiddle. Lacking are at
least two factors which have been shown to contribute to cognitive performance, i.e., novelty

(Zeaman, House, and Orlando, 1958) and the skillful organization of instructional content
(House and Zeaman, 1960).

The Taxonomy operates on the premise that instructional behavior is both idiosyncratic
and describable. Consequently, it is possible to analyre the preferred strategies of a given
teacher. Using this analysis as a point of departure against a backdrop of the total range of
strategies offered by the Taxonomy, it is then possible to enlarge systematically the instruc-

tional repertoire of the teacher; that is to say, it is possible to increase the number of opera-
ting wavelengths.

The Taxonomy attempts to help the transmitter function in ways that are varied but dis-
ciplined and rational. The teacher who familiarizes himself with its catalog of behavioral alter-
natives no longer has to rely so heavily on his personal predilections in deciding on the “what’’
and "how’’ of instruction. Instead, he takes as many cues as he can from the learner (receiver)
and systematically varies his strategies (wavelengths) to determine which elicits the most inter-
est and involvement. When variation in strategy is systematic and responses are processed for
improving decisions on strategies in the future, then the whole approach becomes a self-cor-
recting, scanning operation. Without such a feedback !oop and constant reappraisal, it can
resemble a blunderbuss type of transmission system that remains diffusively inefficient.

The Roles and Qualifications of the Instructor.

In performing his instructional tasks, the teacher requires specific competencies that fall
within the limits of his instructional role. These are basic to any classroom situation regardless
of whether he employs the Taxonomy or another approach to prepare and carry out lessons
in the too! subjects. One particularly useful definition of instructional roles and attendant
skills for teachers of chiidren with learning handicaps was suggested by Lazarus (1969). View-
ing the interaction process between the teacher and his pupils, she characterizes him as observer,

recorder, analyzer, transducer, transceder, transmitter, and evaluator. These tasks require socme
specific supportive skills, as follows:

|. The teacher as observer:

Is able to use an observation schedule to record normal and deviant behavior
Is able to record ten-minute samplings efficiently, so that any student can trans-
late findings for analysis

C. s able to apply a behavior analysis technique to determine tentative hypotheses
of developmental levels of the child

® >

11. The teacher as recorder:

A. |s able to administer individual and group tests to refine hypotheses (formal and
informal) regarding the pupil’s general information

Is able to design informal tests for purposes of group or individual assessment of

Q specific competencies

ERIC
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111. The teacher as analyzer:

A.

B.

Is able to compile a summary of behavioral and cognitive aspects of a child’s
behavior from observations and records (description)
I's abie to set up a profile of these competencies {assessment)

1V. The teacher as transducer:

A.

B.

C.

Is able to participate in interdisciplinary conferences and interpret his own
findings to others

Is able to assimilate into his own analysis information and observations from
other disciplines

I's able to syntnesize this feedback and amend his own analysis

V. The teacher as transcoder:

A
B.
C.
D
E

Is able to set up tentative short- and long-term objectives for instruction of
the child

Is able to describe terminal behavior desired for short-term components

Is able to analyze the learning task

Is able to analyze the medium (materials for instruction, etc.)

Is able to make competent decisions on modes of instruction to attain goals

V1. The teacher as transmitter:

A
B.
C.
D
E

Is able to set up the physical environment for effective instruction

Is able to communicate by appropriate verbal and non-verbal symbols

Is able to select and competently use method and medium in presentation of
the concept or skill to be learned

I's able to instruct individuals, small groups, and large class groups

Is able to involve each child in instructional transaction

V1i. The teacher as evaluator:

A

Is able to use feedback from all functions (I through Vil) to recast any and
all approaches

Is able to use media for self-study and seif-criticism (e.g., tape recorder, film,
video-tape, computer assistance, etc.)

I's able to share successes and failures and teaching-learning experiences during
group evaluation with colleagues in allied disciplines

TARGET POPULATION AND SCHOOL SETTING

The target group for the Taxonomy has consisted of children in special public day schools

O
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in New York City, sometimes called 600" schools, for the behaviorally disordered. Thus far,
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the project has serviced two »600’' schools that are similar in pupil enrollment and background.
Each provides instruction and other helping services for less than 200 boys, age 10 to 15. The
overwhelming majority of them come from minority groups in disadvantaged areas and bring
with them long histories of behavior deviance in their sending schools. They are assigned to

the ‘600"’ schools principally because their acting-out behavior in the regular classrooms is
jucged by school officials to be so unbearable that it is necessary to separate them from their
more controllable peers. Hence, decisions for sending children to the 600" schools are based
on manifest disruptive behavior rather than on clinical diagnosis.

Once absorbed into the ‘600’ school, students are placed in smali-sized classes and pro-
vided with more guidance, remedial, social and psychological services than are found in regu-
lar schools. It is hoped that after some exposure to such a program they will be ready to return

to their former classrooms. However, most remain on until they are legally allowed to leave
school.

Although the primary reason for sending children to "“600" schools is disruptive behavior,
the overwhelming majority of them suffer from severe educational retardation. Well over
fifty per cent of the children in the project receiving Taxonomic Instruction entered the spe-
cial school at least three years below grade average in reading, many of them functioning at no
better than the readiness level. It takes little imagination to appreciate their desperate need
for success experiences and a feeling of self-worth. Their long history of achievement difficulty

and an inability to get along with teachers and classmates went hand-in-hand with a record of
poor motivation toward school work.

The teachers at the ‘600’ schools are probably representative of the staffs in regular
public schools, since there is no special certification for teachers of the behaviorally disordered
in New York City. In terms of teaching competency, they would probably be jucgez by their
supervisors as ranging from mediocre to outstanding, with the large majority well within these
extremes. Before commencing with the project, the director and his associates conducted an

informal survey on teacher-pupil interaction, and the following observations emerged as
foremost:

1. In addition to severe learning difficulties among the pupils, it was also obvious that their

attention span was short, their interest in the instructional program minimal, and their
success expectations low.

2. Group instruction predominated, with teachers and pupils engaged in a kind of catechis-

mic dialogue in which teachers did more than 90% of the talking ar  .he pupils responded
in short phrases, often in one-word answers.

3. Lessons did not often unfold in a logical step-by-step sequence building from the simple
to the more complex. Sometimes the teacher’s point of entry was at too high a level and
the link from one step to the next was more than the pupils could manage.

4. Pupils did not always see closure at the end of a lesson. The objectives of the lesson
were not clear enough to determine whether or not they had been reached.

5. Teacher's difficulties in getting the lesson across often increased the tension between
teacher and pupils, thus reducing the ego-supportive effects of the learning atmosphere,.
Pupil restlessness and pupil indifference were not uncommon during a lesson.

To what extent are mismatches between teacher and pupil styles common in the 600"’
schools? It is hard to say, principally because there is relatively little information on how
distinctive and effective the programs in these special schools are. They were originally
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founded in 1946 for the education of children exhibiting severe behavior problems in regular
classrooms. These children have been characterized by regular school officials as emotionally
disturbed, disruptive, disrespectful, and hostile to authority, and therefore constituting a
threat to their own safety and welfare as well as to that of their fellow pupils. The 600"
school attempts to create for them a therapeutic environment with abundant professional
help in order to redirect disruptive behavior into purposeful learning activity. There have been
occasional criticisms of the program by various citizen groups. The main charges are: the
schools are segregated, pupils are received without appropriate screening procedures, the
teachers are not sufficiently trained, provide inadequate guidance, and administer corporal
punishment. Despite these attacks, however, the ‘600’ schools have increased more and more
rapidly during the 25 years of their existence, and their current enrollment is well over 5,000
boys and girls, ages 5 to 21.

Throughout the histery of “600" schooi growth, the New York City Board of Education
has sensitized itself to public criticism and has shown constant concern about the quality of
programs they offer. One major self-investigation was conducted from June, 1964 to February,
1965 with a special staff committee appointed by the Superintendant of Schools. In their
report, “600" Schools Yesterday, Today, and Tomorrow, they recommended, among many
other things, that the schools be maintained (while removing the stigmatizing ‘600" number
of classifications) and that bold steps be taken toward strengthening the instructional programs.
A need for improved instructic 3xpressed by the Review Committee reflected a long-stand-
ing similar concern by the professional staffs in these schools. Principals and teachers regarded
school failure as a persistent probiem, and a lack of sufficient progress toward a solution was
hampering rehabilitation efforts.

An independent study one year later, conducted by the Center for Urban Education
(Tannenbaum, 1966), disclosed that despite the acknowledged need to increase the schools’
effectiveness in therapeutic and remedial services, it was apparent that the children were receiv-
ing benefits they would not ord" - 'ty receive in a regular school. The Taxonomy Project offers

an experimental mechanism for accelerating the realization of the “600” schools’ educational
objectives.

PRINCIPLES OF TAXONOMIC INSTRUCTION

Taxonomies are used mostly in the biological sciences as means of classifying living
things according to basic schemes of organization and interrelationship. When Bloom and his
associates (1956) applied the concept to educational objectives, they hoped that it would
improve communication in the school world as it had in the natural sciences. They intended
it to be ‘‘a method of imprcving the exchange of ideas and materials among test workers, as
well as other persons concerned with educational research and curriculum development.”
Such a classification system could be achieved by ‘‘selecting appropriate symbols, giving them
precise and usable definitions, and securing the consensus of the group which is to use them.”
Similarly, the Taxonomy of Instructional Treatments is a classification system intended to
systematize substances and strategies of instruction for handicapped children. Thus far, it has
been applied to behaviorally disordered, educationally retarded boys, ages ten to fifteen, but
it is intended to be adaptable to other handicapped populations as well.

As noted earlier, the Taxonomy limits its concern to the instructional aspects of teach-
ing, specifically the pupil’s engagement in absorbing adaptive basic skills and concepts. These
skills are broken down into logical substructures called sub-skills, as a means of specifying
their component elements. The next step is to translate them into instructional materials and
non-material instructional stimuli that are pitched not only at the learner’s level of function-
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ing but also at his preferred channels of reception. In this case, preferred channels include the
sensory modalities that absorb for him the clearest messages, and enable him to express him-
self most clearly, the instructional styles or tactics that are most effective in firing his interest,
and the social setting in which he learns most comfortably. The teacher’s instructional goal

is to achieve a "goodness of fit’’ between the pupil’s functioning capacity and preferred learn-

ing style on the one hand and the organization of content and strategies for instructional
transmission on the other.

Some Operational Hypotheses.

Among the major tasks of the project is to test some hypotheses that may well determine
how reliable and valid the Taxonomy is. One such notion is that for each learner, handicapped
or not, there is a unique set of strategies best suited to lock him into a learning task at a given
moment in time. The exact nature of this uniqueness is wide open for speculation. It may be
stable, definable, and therefore useful for teachers to know about when they plan instruction.
For example, if a child learns best through audio-visual puzzle play in a tutorial arrangement
with his teacher during one short period, it is possible that he is generally most responsive to
that kind of strategy. Another possibility is that these strategy preferences are not at all
stable, the child’s strongest responsiveness being simply to novelty. In this case, tie question
arises as to whether novelty per se attracts and sustains his attention or if it must be limited
to a set of alternatives that is unique for each learner. The Taxonomic scheme suggests that
for most learners, including the handicapped, there are distinctive inventories of strategies
which contain the most engaging options. Thus, for example, one cinild may prefer his stimuli
to be visual or intersensory, provided the visual modality is included, while another may prefer
the haptic, kinesthetic, or tactile. The first child may respond best to stimuli packaged in a
game or puzzle form, provided that it is not competitive, while the secord may function best
in the give and take of a test response or competitive game situation. Besides the differences
in kinds of preferred alternatives for the two children, there may also be differences in the
number of alternatives for packaging the instructional stimuli. 1t is also possible that the nature
of preferences is not just a ranidom grab-bag, but is marked by commonalities instead.Just
how supportable any of these notions turn out to be when they are tested empirically remains
to be seen. Especiaily among behaviorally deviant groups, it may be difficult to discover mean-
ingful signs of responsiveness to instruction. Some unstable children are so erratic and unpre-
dictable in their response patterns that no combination of instructional stimuli seems to pro-
duce sustained attention for more than a short period of time. Still, the teacher has to be adroit
enough to shift fror:: one strategy to the next either to achieve or to maintain engagement,
and this is possible only if his arsenal of strategies is abundant and systematically organized.

A second major hypothesis being tested is that the teacher’s ability to regulate a pupil’s
engagement in the learning experience has both scholastic and therapeutic value. Engagement
is defined simply as responsiveness and attentionality to instructional stimuli. It refers to the
superficial signs of being locked into a learning task, even though these signs may fail to
reveal the apparent day-dreamers who are engaged and the apparently engaged who are
day-dreaming. 1t is virtually impossible for classroom observers to distinguish the misclas-
sified pupils who are probably so few in number that it is not worth the effort.

It is expected that engagement will be the barometer of success of the Taxonomic process.
To the extent that the teacher’s efficiency in manipulating engagement affects or reflects his
control over children’s learning and behavior, it stands to reason that the amount of time a
pupil is attending to sequential instructional stimuli should figure as a criterion variable. There
are, of course, points of diminishing return brought on by fatigue or other forms of discom-
fort. There are also different rates of learning between individuals that determine how much
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attention is needed to reach specified learning goals. However, within these human restric-
tions and variations, it is logical to expect learning to progress during periods of engagement,
and the teacher’s ability to regulate it may be one of his few means of helping pupils realize
their potentials. Iri fact, there is some peripheral evidence to show that a teacher’s failure to
engage the pupil’s attention to important elements of the learning task could be misconstrued
as the pupil’s failure to show learning capabilities. In their series of experiments with moder-
ately retarded children whose performances on visual discrimination tests were lower than
their mental age would indicate, Zeaman and House (1963) found that ""the secret of success-
ful training {of the sample population] lies in the engineering of their attention. Iri training
tasks which require discrimination, one should seek ways of increasing the attention value of
the relevant cues.”” They conclude that these children need to acquire a chain of two responses:

/(1) attending to the relevant stimulus dimension and (2) approaching the correct cue of that
dimension.”’

Pupil engagement may facilitare therapeutic intervention no less than instructional prog-
ress. Regardless of whether insight or behavior therapy is employed, there is a prerequisite
need for rapport between clinician and client, which can only be accomplished through
engagement. The teacher can set the stage for other helping services by involving the pupil
more frequently in learning experiences, thus reducing the chances of his feeling alienated
from school life in general. Then, too, if engagement is an essential ingredient of successful
instruction, it can contribute directly to therapy. There is evidence (Roman, 1957) to show
that in community mental health programs a combination of formal instruction and psycho-
therapy has a more positive effect on delinquent behavior than does either of the two approaches
separately. This finding would suggest that skilled instruction could be instrumental in achiev-
ing a non-academic goal provided that it combines with measures designed to realize these
goals independently. An explanation of this spillover effect may weli be contained in Esca-
lona’s (1967) characterization of the importance of individua! competence in the healthy
integration of personality: "The experience of learning and the perception of the self as one
who can learn, generates a sense of the self as an active being, and a sense of the self as the
carrier of power and of competence. !t also makes available a source of pleasure and of satis-
faction that is not directly dependent upon the quality of inier-personal relationships. Last,
not least, each instance of successful learning makes the world more intelligible. Words, con-
cepts, metayhors, and physical phenomena that are bewildering, out of context, and hence

alien, become components of a comprehensible and orderly environment in consequence of
successful learning.”

Objectives of the Taxonomy.

I each learner is distinguishable in terms of the organization of content and instructional
strategies that are best suited to engage him, and if engagement figures strongly in school
achievement and behavior change, then it is the teacher’s task to plan instruction with these
factors in mind. Specifically, it means that he has to prepare his instructional stimuli so sys-
tematically that he becomes conscious of the kinds of instructional acts that elicit greatest
interest. The scanning of alternatives may have to be done at first through trial and error,
using the Taxonomy'’s classification system as a guide, but as the teacher becomes more
skilled in working with the scheme, he will notice that some of the choices open to him s¢em
to be better bets than others in engaging the learner. Research may eventually reveal that there
is a normative hierarchy of strategy preferences among specific populations, with individual
differerices revealing themselves within the normative picture. Experimentation with the Tax-
onomy will hopefully reduce the need for trial and error in matching instructional tasks,
transmission style, and learner. This will be accomplished as more knowledge is gained on the
relationship between the learner’s under-the-skin characteristics — cognitive and non-cognitive
— and his instructional tactes.
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Linking the best possible communicative connection with the learner is the teacher’s
first responsibility and the Taxonomy's first objective. Success in this is defined here as indi-
vidualizing instruction. The teacher who individuvaiizes instruction through the Taxonomy
has located the strongest wavelengths between himself (as transmitter) and the learner (as
receiver) — he has sought and found the child’s strength and is capitalizing on it. It should be
noted, however, that in its present context, individualization does not have the usual meaning
of prescriptive teaching on a one-to-one basis. |nstead, it is a sensitization to the child’s indi-
viduality. Some children may indeed be most easily engaged by a tutorial approach, so for
therr it would be individualization; others, however, may connect better to different grouping
arrangements which would be individualizing for them. The point is to discover what is best
for each child and to gear instruction accordingly.

The second and ultimate goal of the Taxonomy is to move the pupil frem individualized
to personalized instruction in which engagement control is maintained even through hitherto
unfavored strategies. |n other words, while ind ividualization implies the location of the best
wavelength between transmitter (teacher) and receiver (pupil), personalization involves the
improvement of reception on an increasing number of wavelengths. Hence, the Taxonomy
which systematizes the total range of instructional substances and strategies is a facilitator
for attaining individualization and then becomes a catalog of criteria for determining how
much personalization is being achieved.

The reasons i.r personalizing instruction are based on social reality. The everyday envi-
ronment in and out of school demands that learning take place under various conditions some
of which may not be favored by & given child. Such a child may prefer, for example, to ./ork
with a tutor, and he may find it difficult to sustain his attention when he is being lectur'd at
in a large group. Or, he may be more comfortable working with programmed instructiorl
materials than in a test-response situation. But since he will not always have tutorial serv zes
at his elbow and programmed sequences prepared for him whenever he needs them, he hi'i to
be helped to broaden his areas of receptivity. For the teacher, it involves planning careful ¢ to
deal with weakness (i.e., personalizing instruction) after working primarily on strength (i.e .
individualizing instruction), but it is healthier for pupil and teacher if the latter plans an
encounter with weakness than if he stumbles into it.

Before the progression from individualization to personalization can begin, intensive
diagnosis must take place, the aims of which are somewhat unorthodox. Whereas diagnostic
programs for handicapped children usually tend to produce cognitive profiles in order to
build up areas of weakness, the purpose here is t0 clarify areas of mastery and to work within
them in order to build up an inventory of success experiences. Once the pupil’s learned
skills are discovered, he is given exercises in them by means of a carefully monitored rota-
tion of strategies outlined in the Taxonomy. This procedure is intended to locate his pre-
ferred strategies. Having identified the knowledge of content and most promising strategies
for each pupil, the teacher can individualize instruction, thus demonstrating to children with
long histories of school failure that they are able to perform successfully, albeit within
restricted areas of content. Only then, after the child has experienced success, is the cognitive
profile obtained by the diagnosis used to build up areas of weakness.

The progression from individualization to personalization is at first successive and
then simultaneous. Figure 2 iltustrates the time schedules for Pupils I, 11, and H11. To
illustrate various aspects of the progression, vertical lines have been drawn through Fig-
ure 2 at various points on the time progression line. All students begin their program
spending 100 per cent of the time engaged in individualized content administered through
individualized strategies. At Point A on the time progression line, the teacher is still
prescribing a totally individualized instructional program, even though some time has
elapsed since the outset of instruction.
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Figure 2

Sample Schedules of Individualization and Personalization
for Three Pupils
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At Point B, Pupil | enters into content areas that he has not yet mastered (personaliza-
tion), but the strategies remain individualized in crder to ease the pupil over the hurdles with
maximum engagement. As Pupil | moves through the program, the proportion of instruc-
tiona) time spent on individualized content and strategy is reduced in order to make more
roora for personalized content while still keeping the strategies individualized. In fact, the
vertical line at Point C intersects the arc representing Pupi! | at a point which reveals that 50
per cent of the instructional time is now being spent with a totally individualized program
while 50 per cent of the program involves personalized content administered through indi-
vidualized strategies.

At Point D in time, Pupil | enters the third and final stage in which personalized content
and strategy are introduced. Again, as time goes on, the proportion of instructional time
spent on totally personalized instruction is increased. It can be seen that the vertical line at
Point E divides the instructional time into three portions: 12 per cent of the time the child
is working with a totally individualized program; 63 per cent of the time with a program of
personalized content and individualized strategies; and 35 per cent of the time with a totally
personalized program.

Three features of the progression represented in Figure 2 should be noted: Each arc
representing a student’s progress at various points in time is asymptotal to the baseline, indi-
cating that the proportion of time spent on each kind of activity is constantly changing and
that none of the earlier stages are ever eliminated entirely. Also, the time schedules for all
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three pupils show allowances for individual differences. Each enters the new stages at dif-
ferent points in time and each spends a different proportion of time in the three kinds of
activity. Lastly, the terminal point of instruction is arbitrary. It could denote theend of a
semester, a year, or even more. The length of time is not important; only the way the time
is spent concerns us here.

THE TAXONDMIC MODEL: ITS STRUCTURE

As noted earlier, the Taxonomy systematizes the teacher’s sty listic repertoire by classi-
fying the behavioral alternatives open to him during the instructional act. |t does so by pro-
viding criteria for assessing the child’s learning status and his way of interacting with a formal
instructional stimulus. It allows the teacher to determine which basis skills and related sub-
skills the child must master: at what difficulty level this content can be learned; the commu-
nications input that conducts maximum responsiveness; the instructional mode that engages
the attention and fixes interest in the learning task; and the instructional method of grouping
to provide the most supportive, distraction-free environment for learning.

In order to operationalize the teacher's strategies, it is necessary to create and assemble
inst-uctional materials that will plug appropriate content into every specified instructional
style. Once the teacher has determined precisely what sk.lls to administer, he elects the pre-
ferred instructional content and teaching behavior from the array outlined in the Taxonomy.
He is then guided to the instructional aids that fit the requirement by the Taxonomic code
system which forms the indexing scheme for the materials. The task of the curriculum special-
ist is to keep the library and its instructional aids stocked in such a manner as to fulfill the
content and teacher behavior specifications suggested by the Taxonomy.Thus, a diagnosis
of individual learning needs is directly applicable to an educational catalogue that prcvides
sources of methods ard materials to match the diagnoses. As most teachers move from the
formal or informal diagnosis of a child’s functioning capacities to the selection of appropriate
instructional materials, the Taxonomy provides them with an intermediate step which is the
determination of appropriate instructional content and strategy. The resuit is a new dimensios
of prescriptive teaching and a broad diversification of approaches to instruction.

The Taxcnomic model designed for the “‘600°’ school population contains seven COMpPo-
nents, three subsumed under content (or the "“what’’ of instruction), and four under strategy
(or the ""how”’ of instruction). While the content area could be any of the so-called tool subjects
the one chosen for the present target group was reading since retardation was so desperately
severe in this vital skill area. After spending at least five years in regular classrooms, most of
the children had but the skimpiest knowledge of the alphabet and a sight vocabulary no

greater than that of a first grader at the readiness level. Content and strategies were therefore
indexed under the following seven categories:

. Basic Skills:
1. Cognitive-Perceptual
2. Language Analysis

3. Comprehension
4. Study Skills

I1. Basic Sub-Skills (grouped under the respective basic skills):

Cognitive-Perceptual:
1. Symbolic Discrimination
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. Memory Span

. Directionality and Laterality
. Time Relationships

. Space Relationships

N WN

Language Analysis:
1. Consonants

2. Vowels

3. Vocabulary

4, Word Structure
5. Syntax

Comprehension:

1. Main ldeas

2. Details

3. Sequence-Relationships
4. Word Meaning

5. Contrxt inference

6. Critical Analysis

7. Recreational Reading

Study Skills:

. Skimming

. Dictionary

. References in Text

. Maps, Graphs, and Tables

. Speed and Accuracy

. Other Sources and Processes

onmbhwWN-

I1l. Sequence Levels (i.e., A categorization of materials according to degrees of
difficulty for the target ’600" school population)}:

. Grades 2 and below
. Grades 2-4

. Grades 4-6

. Grades 6 and above
. Ungradable

. Multi-level

ONhWN=

IV. Instructional Methods (i.e., Ways of organizing pupils for a formal teaching-iearning
experience}:

1. Teacher-Total Group
2. Teacher-Small Group
3. Teacher-Student
4. Student-Total Group
5. Student-Small Group
Q 6. Student-Student, Tutorial
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7. Student-Student, Tandem
8. Individual Self-Instruction

V. Instructional Modes (i.e., The transactional styles between the learner and the
teaching stimulus):

. Play-Chance

. Play-Competition

. Play-Puzzle

. Test-Response

. Exploration

. Programmed Response

. Problem Solving (Convergent)
. Problem Solving (Divergent)

. Exposition

. Role-Playing

CQUVUONOOAhWN=

puEY

Vi. Communication Input (i.e., The learner’s sensory modalities available for mediating
the instructional stimuli):

. Visual

. Auditory

. Motoric (haptic, tactile, and kinesthetic)
. Auditory-Visual

. Visuali-Motoric

. Auditory-Motoric

. Visual-Auditory-Motoric

NOUTARWN -

VII. Communication Output (i.e., The channels to be used by the student to demonstrate
the correctness of processing information received by the input channel):

1. No Respornse

2. Oral Response

3. Motoric Response

4. Oral-Motoric Response

Content, or the What of Instruction

It should be carefully noted that in the present context, the term ““content’’ has a dual
meaning. |t refers not only to the substance that has to be learned but also to the way it is
organized or packaged for instruction. Content is the subject matter which can be touched,
seen, or heard by the pupil; it is the structure and sequence of the message in contrast to the
style and tactic of its transmission. Thus, for example, color-coding the alphabet is an example
of a variation in content, whereas presenting it visually for exploratory purposes to a small
group of pupils is a variation in strategy.
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Since the Taxonomy has been prepared initially to implement reading instruction,
there are obviously a great many alternative ways of designing the content which might have
made a difference in the pupil’s success at mastery. The present organization is admittedly
arbitrary, but in the absence of anything resembling definitive insights into the relative values
of substantive programs for children with different kinds and degrees of handicap, it was
decided that the present organization could serve as a serviceable beginning with the under-
standing that changes should be made in its design as more and more evaluative evidence
becomes available. For purposes of clarification, it may be useful to identify its position in
Woolcock'’s (1965) classification model of approaches to the teaching of reading, which incor-
porates a comprehensive array of programmatic possibilities for handicapped children. As
indicated in Figure 3, the mode! is three-cimensional, incorporating variations in the nature
of the symbol system, the degrees of pre-structuring, and synthetic-analytic code breaking
sequences. |llustrations of the various symbol systems are as follows: Uncontrolled tradi-
tional orthography (typified by conventional reading materials), modified traditional orthog-
raphy (e.g., color coced or diacritically marked reading content), controlled traditional
orthography (e.g., spelling systems without irregularities}, phonetic alphabets (e.g., new
phonemic systems such as Initial Teaching Aiphabet), and rebus material (e.g., transitions
from pictures to words). Examples of high prestructure materials are the programmed learn-
ing sequences; low pre-structure could be noted in experience charts; and medium pre-
structure is found in basal readers. A flow from analytic to synthetic content might start
from the composition of experience charts, continue with an analysis of word components,
and then to an analysis of sound components. The reverse would be the sequence if the
starting point were synthetic and the terminal were analytic. A mixture of the two could be
found in some programs, riotably the McKee-Harrison Basal Reader Series.

Basically, the content of the first experimental version of the Taxonomy is confined to
uncontrolled traditional orthography as the symbol system and ranges across low, medium
and high pre-structure as well as mixed analytic-synthetic sequences. No attempt was made to
vary the symbol system under carefully controlled conditions in order to determine the rela-
tive main effects of the various alternatives. However, there is certainly room for evaiuating
different symbol systems filtered not only through variations in pre-structure and synthetic-
analytic sequences, but also through different strategies {i.e., communication channels,
instructional modes, and instructional methods) classified in the Taxonomy. Comparing
variations in strategy as defined here would represent a departure in methods of evaluating
different approaches to the teaching of reading which deal primarily with the effectiveness
of content. It is also noteworthy that Woolcock's classification mode! confines itself mostly
to the language analysis skills outlined in the Taxonomy. No attempt is made to include
coonitive-perceptual, comprehension, and study skills which further elaborate the code

breaking process in reading and are regarded as important emphases in a reading program for
the '600'' school population.

Strategies, or the How of Instruction

While content encompasses the substance and format of ins*ruction, strategies denote
the teacher’s behaviora! style in administering the instructional s :imulus. Sometimes, as in
the case of individualized self-instruction, the learner interacts w ith the stimulus itself rather

than with the live teacher. The strategy then refers to the teache s advance planning of that
encounter.

Another important note in defining the strategy section is that it is designed to cover
the options open to the teacher in the most parsimonious way possible. As a result,
precision has been sacrificed for the sake of practicality. Each item in the four dimen-
sions of strategy could have been broken down to finer differentiations that zould make
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differences in the instructional process, but the resultant list would be so extensive that
the teacher would be overwhelmed if he had to select from the myriad choices. Although
examples could be cited from anywhere in the strategy (or even content) section, it may
be useful to elaborate on just one, with the understanding that similar elaboration could
be made throughout the Taxonomy. In the instructional method category, one of the
options is individual self-instruction, which can be approached in more ways and with
more varying effects than is often supposed. Research by Gotkin (1964) on children
working alone with programmed instruction materials indicates signs of boredom if the
isolation is prolonged for extended periods of time. Some confirmation of these findings

could be derived from Kress’ (1966) investigation of programmed learning under different
administrative conditions, which showed that many sixth and eighth graders could not exer-
cise the necessary self-discipline under individual, self-paced conditions. As for the effects of
individualized self-instruction under conditions which allow for social interaction, the
evidence is not yet corclusive. Kress (1969) compared three kinds of interaction on
groups of four eleventh graders working on a programmed instruction sequence on atomic
physics. Using various performance measures as criteria, he found little basis for favoring
interaction over isolation. Moreover, allowances for social interaction clearly inhibited the
students from completing the sequence as rapidly as they would if each worked alone.
So we see that individualized self-instruction in the Taxonomy has its own little universe
of alternatives which need to be evaluated in different populations of handicapped chil-
dren. Multiply these potential differentiations within every sub-category of content and
strategy, and the Taxonomy becomes so overwhelming that it ceases to function as the
practical model it is intended to be. Factorial studies may eventually show that variations
of impact are greater within a Taxonomic sub-category than between categories, in which
case the sub-categories would have to be labeled differently than they are now. Until
then, the present form of the model is posited as a reasonable beginning, subject to
modification as meaningful empirical data mount.

Preferential grouping arrangements depend on a variety of variables, including dimen-
sions of personality among pupils and the teachers. Thelen {1967) has investigated the
problem of selecting children to form the kind of group that would fit best in working
with a particular teacher. His concern is with the initial organization of the class as a
social unit, rather than the options for sub-group arrangements to maximize engagement
in the classroom, which is the focus of the Taxonomy. It is quite possible that both
kinds of grouping emphases have to be considered simultaneously because they affect
each other. The criteria for selecting children to form a class may influence the outcomes
of different kinds of grouping arrangements within the classroom. On the other hand, the
teacher’s sensitivities to alternative ways of grouping for learning could modify the crite-
ria for pupil selection by influencing the teacher-pupils’ goodness of fit.

Just as instructional methods (i.e., grouping schemes) need to be differentiated to
accommodate pupils’ preferred learning styles, the same is true for instructional modes.
The varied possibilities suggested in the Taxonomy make possible a search for a norma-
tive hierarchy of preferences as well as an adjustment to individual differences. There is
as yet little information to suggest which modes engage pupils most consistently in
learning activity. There is some inclination among researchers, however, to explore the
properties and possibilities of play activity in relation to learning behavior. According to
Piaget (1951), the development of play habits relates closely to stages in the growth of
intelligence which are best understood in terms of the mechanisms of assimilation and
accommodation. Play starts in the sensory-motor period, the earliest of the four in intel-
lectual development, and could be illustrated by the four-month old child coordinating
its ability to command touch by pushing a toy hanging over its crib in order to make it
swing or rattle. He experiences an aspect of assimilation, with pleasure deriving from
repetitions of successful acts and proceeding toward a quest for variation. During the
stage of representational intelligence (from about age two to seven), play is character-
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ized by make-believe and symbolism. As the child grows into pre-adolescence, the highly
individualized symbols undergo change through his increased sensitization to social
activity and consensus. As reasoning becomes more logical and objective, play takes cn
rules that discipline the individual, particularly in a group gsme situation. The adaptive
aspects of play never entirely replace its assimilative components, so while it is more
reality based in adolescent and adult years, there is always room for distorting reality

in order to suit the player’s needs.

The case for games as among the most powerful facilitators of learning is forcefully
argued by Coleman (1968) who describes how goals of learning and play can be mutu-
ally reinforcing. According to him, play provides a framework within which time, action,
and the roles of the participants can be circumscribed. "It establishes what one might
describe as a minute system of activities, and if the game contains more than a single
player (as most games do), the game can even be described as a minute social system.”’
Under the ground rules of the game situation, learning becomes a means rather than the
end in itself, the ultimate goal being success at play. Thus, the learner becomes
proficient in school-work, not for its own sake but for the sake of his being a winner,
and this presumably has great motivational value.

The instructional mode that has attracted perhaps the greatest measure of research
attention and confidence in its value as a facilitator of learning is programmed instruc-
tion. It is impossible in a brief statement to dc justice to the massive literature in the
field, but there are some basic points worth reviewing for purposes of clarification.
According to Dick (1965), there are four significant acquisition factors in programmed
instruction: (1) The subject matter is presented systematically in sequential steps; (2)
the learner becomes engaged actively in acquisition by developing an answer to a ques-
tion about a given bit of material; (3) he receives immediate feedback about the ade-
quacy of his response; and (4) he receives the next bit of information, continuing
through the program at his own rate of speed. There are many variations in programmed
instruction which include more than just the alternatives in grouping arrangements men-
tioned earlier. These have to do with questions of format, natterns of sequence (branch-
ing versus linear), reinforcement, feedback, and other ways of packaging the content.
Perhaps because of these manifold considerations, it is impossible to obtain clear evidence
on the effectiveness of programmed instruction. Most studies deal with program charac-
teristics rather than comrarative analyses. Nevertheless, existing evaluations seem to sug-
gest that there are advantages to this instructional approach, ever if we are not sure
about how best to prepare it.

Aside from the intensive explorations of aspects of programmed instruction and
other forms of self-help, there is relatively little research evidence on most other sub-
categories of instructional methods and modes. However, the remaining two strategy
categories, namely, the communications channels, have attracted a good deal of research
attention, again with indefinite results. In special education, the most fully developed
application of communications theory is the development of the !llinois Test of Psycho-
linguistic Abilities. The communications model on which it is based was originally devel-
oped by Osgood (1952), and includes: (1) Three processes of language: decoding (com-
prehension), association (intermediary processes), and encoding (expression); (2) two
levels of language: conceptual (meaningful) and perceptual (discrimination, imitation,
etc.); and (3) three sensory input or stimulus modalities and two response output modal-
ities incorporated into six channels: auditory-vocal, auditory-motor, visual-vocal, visual-
motor, haptic-vocal, and haptic-motor. The Taxonomy has incorporated the input-output
modalities into its scheme of Strategies without systematically differentiating the processes
and levels of language. The purpose here is to assess interaction effects of the four major
groups of strategies so that the relative efficiencies of the different communications chan-
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nels can be determined in the light of variations in instructional methods and modes.
Thus, if a child prefers to receive messages through visual impact and express himself
orally in a test-response instructional mode, is this auditory-vocal preference sustained
across other instructional mode conditions in all grouping patterns? Samplings of studies
on the Illinois Test of Psycholinguistic Abilities (Sievers, et al, 1963; Bateman, 1965) are
concerned with other kinds of basic and applied issues, not the effects of strategy inter-
action.

For teachers, the idea of considering each communications input in the context of
other strategies has practical value. For example, Figure 4 depicts the choice of sending
a message to the auditory or the visual modalities via a choice of instruciional modes
represented by thz different shapes. If the triangle represents the garne of competition,
the circle, programmed response, and the square, exposition (lecture or demonstration),
the question is whether the child favors his eyes or ears in receiving messages presented
in each of these modes. Is there consistency of preference across the modes chart? And,
if there is consisteincy, is that type of stimulus preferred more in one mode than in the
others? Similar questions apply within every category in content and strategy since the
Taxonomy represents an interlocking arrangement of message format and transmission
style.

Figure 4

Audio vs. Visual Stimuli Presented wis {nfferent Modes

w
<
2>
™
<

D = Game - competition
O = Programmed response
D= Exposition

THE TAXONOMIC MODEL: ITS FUNCTION

The first aim of the Taxonomic scheme is to implement individualized, diagnostic,
prescriptive instruction. It gives the average classroom teacher specific guidelines for
diagnosing learning needs and styles and for analyzing instructional materials and strate-
gies. The teachers are forced to observe the structures and functions of instructional
behavior and to understand more cleaily what professional armament they bring into the
classroom.

As outlined in the Taxonomy model, the teacher makes seven decisions in planning
for instruction: three for Content (Basic Skills, Sub-Skills, and Sequence Level) and four
for Strategy (lInstructional Method, Instructional Mode, Communication Input, Commu-
nication Output). The mode! itemizes and codes all of the alternatives available to him
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in making each of these seven decisions. By placing a selected code number on the
appropriate cell of the Taxonomy Planning Chart (Figure 5), he reveals his instructional
plan for a given child, sub-group, or total group.

The sample plans on the Taxonomy Planning Chart can be formulated and inter-
preted without difficulty. The illustrative seven digit number is 2312442, which means
that the teacher has planned a lesson in language analysis (2), specifically vocabuiary (3),
at the primary level (1), to be administered in the teacher-small-group arrangement (2},
in a test-response mode (4), with the teacher presecating audio-visuai material (4), and the
children responding orally (2). With the plan thus developed, the next step is to locate,
adapt, or create instructional materials to fit into the design for the children selected.
In writing his lesson plan, the teacher departs from the usual practice of assessing a
pupil’s needs and matching materials to them by deciding beforehand on appropriate
strategies for administering these materials. Once the ‘‘what’” and “how’’ of instruction
are fit to each pupil, it is possible to record these preferences on his Diagnostic
Analysis Chart (Figure 6).

Figure 6

DIAGNOSTIC ANALYSIS CHART

Namel(s) Tom Smith Age(s) 11-5 D.O.B. 6-15-55
School F.S. 148 Class 6-2 D.O.T. 9-30-66
Content 1 Content 2 Content 3

1. Basic Skills 2 2 2
1. Subskills 3 3 3
111. Sequential Levels 1 1 1
1V. Instructional Methods 2,7 2,7 2,7
V. instruction Modes 1,3 1,3 1,3
V1. Communications Anput' 1,3,5 1,3,5 1,3,5
V!l. Communications Output 2 2 2

In the example offered, Tom Smith may have a language analysis problem (Basic
Skill 2), specifically in sight-vocabulary (Sub-Skill 3). He can handle easy primary grade
material (Sequential Level 1) and feels most comfortable in a teacher-directed small
group or engaged in self-directed activity (of Instructional Methods 2 and 7). His inter-
est is aroused by such teacher tactics as games of chance or puzzle play (Instructional
Modes 1 and 3), particularly if the content is presented to his visual or tactile senses,
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or any combination thereof (1, 3, and 5), and he is allowed to respond orally (Com-
munications Output 2).

Teacher Planning and Information Processing.

The structure of the Taxonomy and the way it functions suggests the possibility of
using information theory for working out an appropriate match between the learner and
the instructional stimulus. The pursuit of such a match is prompted by the general sci-
entific axiom that physical events have physical causes. Information theory applies this
axiom to those events in which selection becomes a key operation. Selection involves
locating the elements in a given situation that will contribute to some definable goal.

In the case of the Taxonomy, the goal is characterized in terms of engagement, the
validity of which has vet to be substantiated.

If the notion of engagement is eventually verified as a useful one in describing the
operational goal of the Taxonomy, then the task of facilitating attainment of that goal
is a difficult one indeed. What makes it so difficult is that there are so many alternative
ways of working toward it and so few that stand a chance of success. Consequently, in
line with Ashby’s (1963) “"law of requisite variety,’” if the totai possible universe of ways
of packaging and administering instructional content in a subject area is X, and if the
sample that can facilitate a desired period of engagement at a given time is 2,
then some body of princioles and information is needed to exercise control so that all
other than the Z choices are eliminated. Whatever. exercises such control is said to be pro-
cessing information in the area designated by Z which contains a quantity of alternatives.

While not an instrument for processing information, the Taxonomy can contribute to
decision-making and provide classificatory labels for the choices that fit. It is suspected that
those teachers who are the quickest to make decisions about what they consider to be appro-
priate content and strategy are the extremely competent and the extremely incompetent, the
former because they process information about a great many alternatives so rapidly, and the
latter because they are ignorant of most alternatives and relatively stereotyped in their
approach to instruction. One may also speculate that the greater the pupil’s handicap, the
greater is the need for the teacher to know and exercise his Taxonomic options. The reason
for this is that for the more severely handicapped there are fewer such options. Under such
circumstances, there is greater likelihood that the teacher’s repertoire will tend to be restricted
unless he has a clear understanding of all the possible ways he can perform his instructional

tasks.

Taxonomic Instruction and Prescriptive Teaching

The Taxonomy may be regarded as still another addition to the growing number of
paradigms for prescriptive teaching. There are indeed areas of overlap with other such
schemes, but it is also important to know where they diverge. For the instructional
processes, the emphasis generally is on detailed and sophisticated diagnostic procedures
and analyses of learning tasks in order to tailor-make the problem-solving steps for each
learner. In his discussion of ways to translate diagnostic findings into what he calls
teaching methods, Peter (1965) leans heavily in the direction of organizing content in
appropriate formats and sequences in adapting to individual learning needs. Smith (1968)
formulates his principles of instruction in terms of what he calls *'the systematic and
sequential development of skills leading to conceptual understanding and not rote memo-
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rization.”” He also notes such considerations as motivation, reinforcement, overlearning,
and stress on accuracy. Still another plan (Bush and Giles, 1969) contributes detailed
prescriptions for the cultivation of decoding and encoding processes at the various levels
or organization suggested in the psycholinguistic language model.

The scope of the Taxonomy might be characterized as more restricted with respect
to teacher roles and more expansive in instructional behaviors than most prescriptive
teaching programs. Whereas others often take into account the total school environment
of the handicapped child, physical arrangement, collaborative services, the reward and
punishment system, and instructional equipment, the Taxonomy has no direct concern with
such matters. Instead, its intent is to add new dimensions to diagnosis of learning styles in the
classroom, decision making in instructional planning, training for competence in instruction,
and the design and classification of instructional aids. To accomplish this, it introduces two
major innovations: The first has to do with the systematic consideration of instructional modes
and methods, and the second has to do with the interactive impact of the several domains of
the Taxonomy on learning and behavior.

APPLICATIONS OF THE TAXONOMY

Since the initiation of the Taxonomic Instruction Project in 1966, the project staff has
been housed successively in two cooperating ‘600" schools and has concentrated on training
the schools’ staffs to translate the scheme into classroom reality. Fortunately, the school
administrators cooperated not only by encouraging the teachers to accept the proffered
training but also by making space and facilities available to the project staff. Without the
active good will of the adniinistrators the project could not have gotten off the ground. How-
ever, training for a new approach to instruction was understandably difficult for some teachers,
especially those who had developed their own classroom style over the years and were uncom-
fortable in habituating new possibilities. It was therefore necessary to adjust the tactics of
orientation and training to the teachers’ individualized styles and levels of readiness for this
kind of innovation. In some instances, members of the project staff themselves had to prove
that the syster.; works in a classroom situation before the teachers would be willing to accept
training. There was also a period of time when teachers associated the Taxonomy strictly with
its resource library at the school, regarding it as an instructional materials pharmacy with
prescriptions filled (and often written) by the project staff. It took some time before all coop-
ating teachers recognized other ramifications of the project as intended in the original and
evolving plans. For the most part, there was never much serious question about the teachers’
willingness to collaborate; it is just that the essence of the Taxonomy had to be packaged and
presented in different ways for varying lengths of time to them. As it embedded itself more
and more into the life of the school, there emerged a number of possible applications ranging
from diagnostic procedures to avenues of research and teacher training.

Diagnosis

The first version of the Taxonomy has been developed for a pupil population suffering
from a long history of educational failure, with all the attendant hostility toward school and
low self-estimates. The pupils had neither built a productive learning relationship with teachers
nor had they ever seen the educational milieu as an environment in which they showed to best
advantage. As a first step, therefore, toward establishing some positive identification between
them and the schoo!l world, the project staff initiated a diagnostic program as a means of
probing for cognitive strength. For each pupil, there was a record of learned and nearly learned
skills, and this material was utilized as instructional content filtered through various strate-
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gies of the program. In other words, children were being taught what they already knew,
but in different ways, so that for a period of time they could not fail.

Diagnosis is not restricted to a clarification of what the pupil knows; it also involves
careful monitoring of how he behaves in the test situation. Note is taken of the sensory modal-
ities he prefers to use in sending and receiving messages, the instructional modes that are most
likely to arouse his attention and sustain it for the longest period of time, and the social set-
ting in which there is the least amourt of learning inhibition for him. To be sure, the face
validity of these behavioral criteria requires empirical testing. It is by no means certain that a
pupil’s receptivity to particular instructional strategies reveals much more than the habits he
formed and his ease with the familiar. Sighted individuals, for example, prefer to read novels
rather than listen to them, but is this preference necessarily a guarantee of better comprehen-
sion and recall of details? Or does it merely denote the person’s customary behavior which
may therefore be most comfortable for him, but which actually or potentially is not the most
efficient way to help him obtain his goal? These are fundamer.tal questions that have to be
answered before any taxonomy can be justified as a basic framework for diagnostic procedure.

The principle of delineating and fixating ternporarily on areas of cognitive mastery rather
than concentrating initially on the problems of deficit grows out of Feuerstein’s (1968)
approach to diagnosis in his Learning Potential Assessment Device. Working primarily with
socially disadvantaged, educationally retarded adolescents, Feuerstein rejects the notion that
the status of the handicapped child’s dysfunction — which most diagnostic programs are aimed
at revealing — is a valid index of his capabilities under mediated learning conditions. Mea-
surement technique is in essence a search for cognitive strength that is underutilized because
of inadequacies in what some psychologists (DeCecco, 1968) call ““entering behavior’ in
problem solving situations. The child’s intellective status is therefore less important than the
extent of its modifiability, the amount of teaching investment necessary to bring about im-
proved performance, and the transferability of newly acquired meta-learning habits to new
tasks. Blockages of optimum functioning occur at the receptive and expressive levels, or at
the intermediate level of cognitive integration. In psycholinguistic terms, the child needs help
framing and focusing on the essential demands of a cognitive task so that he could demonstrate
his facility for encoding, decoding, and making the necessary cognitive associations. Testing
for modifiability, then, is not just a probe of how wel/l the child performs but also how he
performs stylistically. The idea is to help the child extinguish the inhibitive styles and culti-
vate those that are more facilitating as he undergoes a long series of systematically controlled
problem solving exercises. This process of observing the child’s responsiveness to stimuli as a

basis for mediated learning has been adopted as an essential tactic for diagnosis in Taxconomic
Instruction. '

Research

A paradigm such as the Taxonomy requires intensive testing of its fundamental hypothe-
ses. First and foremost is the question of whether each child is unique and consistent in
his preferences of instructional strategies. That is to say, do these preferences revolve around
distinguishable stylistic factors that consist of several alternatives that logically go together?
Or is the child so situation-bound and novelty-oriented that it is useless to search fer internal
consistency for any reasonable period of time? With some behaviorally disordered children
tiere is the added problem of perseverative response patterns that either yield no special pref-
erence for any stimulus strategies, or preference which is locked into an unusuaily sparse
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variety of stimuli. Such questions lend themselves to factor analytic study that reveals if and
how strategy preferences cluster themselves for different kinds of handicapped populations.

Closely related to the study of strategy preferences is the analysis of under-the-skin
learning characteristics that correlate with the preferences. The teacher needs a great dezi of
information about the child that is relevant to his decisions regarding plans fc. Taxonomic
Instréction. |f he cannot get the information, the result can be inefficiency in the scanning
and heavy reliance on tria! and error and superficial observation. Knowledge of the kinds of
children who tend to be most responsive to certain kinds of instructional stimuli would con-
tribute to more educated guesswork, especially during the early planning periods. There is
need to accumulate data on personality variables that go together with each strategy in the
four categories and each combination of strategies across these categories. The associations
may vary with different sequences and formats, so that too merits investigation.

Another research concern of the Taxonomy is the validation of engagement as a prac-
tical criterion variat'le. Since the term is used in its superficial sense, it is a moot question
as to whether the nbservable signs of engagement relate to learning and behavior. It could
signify attention bot'1 to the essential and inessential elements of the stimulus, and without
proper mediated differentiation between the twe, simpie engagement may be an inadequate
barometer of learning success. That is, it may Qualify as necessary but not both necessary and
sufficient. The test will come as data are collected on the relationship between progress in
achievement and cumulative lengths of engagement over a specified period of time, with
proper controls established for a variety of independent variables. These would include ini-
tial levels of pupil functioning, variations in classroom environments, differences in reinforce-
ment systems, and the extent of out-of-school supportiveness for learning. Similar evaiuations
would be made of engagement as an index of behavior regulation in the classroom.

Validation of the Taxonomy will also have to be tested in terms of its utility for helping
to define teacher competence. Are highly rated teachers distinguishable from their mediocre
colleagues by virtue of the strategies they employ? Are the strategy patterns distinguishable
in range, variety, and novelty? Is it possible to construct meaningful teacher habit profiles
with the help of the Taxonomy? Experience in the use of the model demonstrates how graph-
ically it can depict the extent of flexibility in teaching behavior. For example, in Figure 7,
there is a series of four code numbers depicting the instructional plans of one teacher for a
period of several hours. It is noteworthy that the fourth digit, referring to instructional
method, is always 1, which means that the teacher spent the whole time: working with the
totai group. There may be good reason for this single way of grouping throughout, but the
question is whether the teacher arrived at this decision after contemplating the alternatives,
feeling comfortable in employing any of them, and deciding to stay with this approach exclu-
sively. With his behavior thus mirrored, the teacher can constantly reflect on his planning and

. introduce variations systematically.

Teacher Training

The most important use of the Taxonomy has been as a too! for lesson planning.
Teacher training in the use of the model is therefore essential, and this involves three, pos-
sibly four competencies. First, the teacher has to know the range of behavioral alternatives
‘indexed in the Taxonomy. Second, he has to practice acting out these behaviors until he
becomes equally comfortable with all of them, so that the choice among them is dictated by
what he knows dbout the child rather than what has been customary and habitual for him
heretofore. Third, with the help of Tesearch-based insights into the relationship between per-
sonal characteristics and strategy preferences among pupils, reinforced by his own diagnosis
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Figure 7

Sample Teaching Sequence

| 1 T i (A \" Vi \Al!
Basic Skills Subskills Sequences | Inst. Inst. Comm. | Comm.
Levels Methods Modes Input Output
1 1 2 1 3 2 2
2 4 1 1 4 4 3
3 3 2 1 9 4 4
2 2 1 1 2 2 3

of pupil reactions to content and strategy, he must learn to effect a goodness of fit between
learner and task. Finally, to the extent that circumstances force him to be self-reliant in the
location, adaptation, and creation of instructional materials to actualize his designated stra-
tegies, he must learn how to be his own resource person and librarian.

Familiarity with the meanings and uses of the Taxonomic model require study and prac-
tice of behaviors that are easily defined. This aspect of training might be aided by a libvary of
video tape vignettes depicting all possible seven digit code combinations of categorized con-
tent and strategy. Such a library would lend itself to cross-indexing so that if, for exampie, a
teacher-in-training wants to see how puzzle-play activities are enacted with various kinds of
content, using different sensory modatlities, and in all grouping combinations, he could retrieve

the tapes easily by retrieving all tapes coded number 3 i1 the fifth digit (i.e., Instructional
Modes).

In contrast to the relative ease with which the Taxgnomy can be learned, it takes more
knowledge than is currently available to apply it. Perhaps definitive understanding will for-
ever be elusive, and teachers will have to rely first on trial and error that leads to more and
more educated guess-work as they become increasingly proficient in information processing.
It may even be possible to reach the point where a good deal could be said about how a pupil
is likely to respond to different instructional strategies, and with what effects, but with rela-
tively little understanding of why he responds the way he does. In that case, the Taxoncmy
might join the typical highly valid but modestly reliable test instruments in being likened to
an axe designed to chop down a tree: If it does the job successfully, nobody cares terribly
much about the composition of the metal alloys in its blade.

Ideally, research will help formulate enough criteria by which to make reasonable, if not
infallible judgments about the way teachers should make decisions in planning instruction.
When that time comes, teacher training will be strengthened considerably through computer
assistance. One appropriate training model might be comparable to those used with student
physicians in applied medicine. The trainee is given some information about the background
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and habits of a hypothetical patient (pupil, in the case of the teacher) and is asked whether
he is ready to make a diagnosis on the basis of what he already knows. If his answer is posi-
tive, he prepares his prescription and justifies his choice of ingredients on the basis of his diag-
nosis. |f, on the other hand, he elects to defer judgment, he is invited to specify the kinds of
additional information he needs before deciding on the remedy. It is hoped that the seven
categories of the Taxonomy constitute the appropriate pools from which to draw the ingre-
dients for the most therapeutic instructional treatments.

Creating an Instructional Materials Library

Traditionally, libraries of instructional materials have been organized mainly around
subject matter areas catalogued according to sequence levels and occasionally around format.
Relatively little attention has been focused on designing and indexing instructional aids also
in terms of the strategies with which they could be used. Early in its work, the Taxonomy
project staff surveyed a large sampling of remedial reading programs and ascribed the appro-
priate Taxonomic code numbers to them. Results showed that while some code numbers
were frequently represented, perhaps even over-represented, others did not appear at all.

The Taxonomy coding system can serve as a guide for filling in gaps in material desigr in
order to make the library more balanced and abundant. The code could also be used as the
indexing systern for the library to facilitate retrieval of instructional aids. With the help of a
computer, a teacher simply punches out a seven-digit number indicating the kinds of mate-
rials he needs and the instant response is a listing of the specific items that fit his stated
requirements. Some teachers may feel uncomfortable with what seems to be a mechanical,
push-button way of preparing for instruction, with the child somehow lost in the legerdemain.
However, in reality, instruction is humanized rather than mechanized since every one of the
seven decisions has to be justified in terms of what the teacher knows about the child, not by
his facility in manipulating a code system. To the extent that his own behavioral idiosyn-
crasies no longer influence his instructional planning as they once did, he does surrender some
of his individuality. But this is a sign of deference to the child, not the machine.

For the curriculum designer whose job it is to stock the materials library, the Taxonomy
offers real possibilities for step-by-step training. At the beginning stage, the trainee is asked
to describe the existing teaching aids in his library in terms of the seven-digit code number.
At the next stage he is asked to redesign some material to fit a specified change in one of the
divits. This is followed by exercises in brain-storming, in which he is required to take an
instructional aid and make as many changes in its Taxonomic code as he can imagine and to
restate the instructicns to teachers accordingly. Finally, he is presented with a seven-digit
code number and asked to design instructional materials to fit that oirder. Such training is
useful not only for those whose job it is to write materials but for classroom teachers as well.

Classroom Supervision

A supervisor’'s observation of classroom teachers is sometimes referred to as "'snooper-
vision’’ unless it is aimed at teacher-training. The Taxonomy Class Observation Form (Figure
8) can aiso be used for either purpose. It is a simple instrument in which the columns are
labeled with people’s names while the rows represent two-minute intervals. The observer'’s
task is to monitor each pupii’s activities during every two minutes. (Experience has demon-
strated that this can be done without difficulty.) The form in Figure 8 is a ten-by-fifteen
grid which could be used when observing a group of ten children for a period of thirty
minutes. On the left of the grid is a listing of seven-digit numbers describing the group’s acti-
vities during that thirty minute period, assuming that the thirty minutes were intended to be
filled with instruction. For simplicity’s sake, a one-digit code number has been placed in the
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box to the left of each Taxonomy code number, so that (1] represents 2128423, repre-
sents 3135542, etc. Thus, pupil A was engagec in activity (3135542) for sixteen minutes
of the period and then became engaged in (3421944). Pupil B was engaged in activityE]
(2128423) for six minutes and was disengaged (represented by the letter D) for the rest of

the time. Maximum allowable time for transition (represented by the T) from one activity to
another is four minutes.

The first (and lesser important) use of the observation form is to obtain an index of
engagement which simply denotes how much cf the period has been taken up with instruction.
This is done by calculating the proportion of cells in the grid that are filled with numbers and
T’s. Periodic samplings of these indices can serve some purpose in revealing trends over the
school semester or a specified period of experimentation. A more meaningful use of the form
is to reflect back to the teacher some vital information about engagement patterns of indivi-
dual pupils. For example, pupil B became disengaged after six minutes and never reconnected

Figure 8

Class Observation Form

A B C€C D E F G H | J
[1]2128423 2 | 1 1 1 2 12 | D 1 2 | 1
[2 ]3135542 2 1 1 1 2 | 2 D | 1 2 1
[3 ]3421944 2 |1 1 1 2 | 2 | b1 D | 1
2 | D | 1 1 2 | 2 D | 1 D | 1
2 | D | 1 1 D | 2 D | 1 D | 1
2 D | 1 1 Db | 2 | 2 1 2 ;

R N

2 | D | 1 T |Dp| 2 | 2 1] 2 113

2 | D | 1 T | o} 2 | 2 1 2 | T %

3 D 3 3 D 3 3 3 3 3 %

3 b |3 |3 b |3 |3 |3 |3 ]3|
3 p | 3 |3 3 | 3 p| 3| 3| 3
3 D | 3 p | 3 | 3 p| 3| 3| 3
3 |p |3 | b |3 |3 p| D | 3| 3
3 D | 3 b |3 |3 |3 |bp]|3 |3
s |p|l3|bp |33 (3 |D}| 3|3

D=Disengaged
T=Transition
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himself with any instructional stimuli. This information could be used to dissect the Tax-
onomic plan for him and to speculate on which of the sever: categories of planning might
have failed. |n other words, it is a way of providing constant feedback on pupil’s respon-
siveness, information that has to be processed in order to reach the core of content and stra-
tegy options that are best suited to each pupil.

Inter-judge reliability has thus far been high for the instrument, although there are times
when an observed strategy or bit of content is coded differently by various observers. This is
usually ironed out by defining more precisely and reaching agreement on the meaning of the
particular code numbers in question. There are also times when the Taxonomic code number
recorded by the observer is not identical to that which was planned by the teacher. Here too,
it sometimes represents a difference in opinion as to how the particular activity should be
categorized. More often it means that the teacher has changed his plan at the moment of
instruction for reasons he can or cannot justify.

Evaluation

Any experimental program that is broad enough to have multiple objectives is difficult
to evaiuate for many reasons, not the least of which is the danger of intervening variables
contaminating the outcomes. Selective factors can always intrude when groups of children
and teachers are divided into experimental and control situations. Then, too, there are
always the imponderables of school climate, home environment, and teacher behaviors out-
side the realm of instruction that affect the ultimate results. And finally, how does one con-
trol the halo effect in an experimental situation which requires intensive teacher training and
more than occasional classroom demonstrations? But without minimizing the gravity of
methodological problems, it is possible at least to suggest some criteria measures that could
be addressed to the basic objectives of the Taxonomy. They include the following:

1. Achievement in basic skills as measured by the usual standardized tests in pre-
post-comparisons with experimental controls.

2. Growth in engagement, provided it proves to be a valid criterion variable.

3. Changes in the pupil’s classroom habits, defined here as relationships with class-
mates and teachers, participation in school work, response to crisis situations, exercise of
self-discipline, and other aspects of behavior at school. In collaboration with Dr. Samuel
Levine of San Francisco State College, this author has drafted a rating scale tha* will even-
tually figure in the evaluation after it is refined and validated. (See Appendix A)

4. Changes in pupil self-image as measured by a Bills-type instrument that probes the
pupil’s current self-estimate and his aspirations, and the differences between the two in
terms of various aspects of temperament, social traits, and ediuicational functioning.

5. Changes in pupil attitudes towards school. Methodologically, thisisa replication of
a study by Flanders and associates (1968) which noted changes in teacher attractiveness,
fairness of rewards and punishments, teacher competence, and interest in school work over
the school year in relation to the extent to which teachers provided praise and encouragement
in working with pupils. The expectation here is that just as there were positive changes
associated with the teacher’s success in providing supportiveness, hopefully there will also
be positive changes associated with the teacher’s success in effecting engagement.

6. Changes in classroom climate, which will be determined by measures of disruptive-
ness, task orientation, interpersonal relations, and general rapport between teachers and pupils.
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7. Changes in the teacher’s instructional repertoire growing out of his experience

with the Taxonomy over a reasonable period of time. No hypotheses are suggested as to
the nature of these changes.

8. Parents’ ratings of changes in their aspirations for their children, resulting from

personalization of instruction which may enable pupils to work productively within the
home environment.

IN CONCLUSION

The research team that has been working on the Taxonomy has set as its long-range
goal some meaningful contributions toward a science of special teaching. This involves sys-
tematic analysis of teaching-learning processes which will, hopefully, produce a clearer
delineation of the teacher’s role in working with deviant children and some empirically
based principles of effective teaching behavior. The teacher is perceived as (1) a socializing
agent operating in the interpersonal affective domain: (2) a cultivator of complex intellec-
tive coping mechanisms; (3) an orchestrator of reward systems for effective behavior guid-
ance; and (4) a purveyor of the tools of learning. in each of th.ese tasks, the teacher is an
actor who requires not only the sensitivities of an artist engaged in performance; he also
requires profound scientific acumen for a thorough understanding of his craft. Specifically,
he has to understand the psychic wiring system of the pupil as receiver and transmitter of
messages. He should clarify his own wiring system as the communicative interactor with his
pupils. And finally, he needs to clarify the structure of the message and the nature of the
atmospheric conditions which filter messages between transmitter and receiver.

There is a great deal of empirical werk to be done before significant principles can
evolve concerning the various aspects of a scicnce of special teaching. The hope is that the
Taxonomy provides a basis for step-by-step research efforts that will ultimately contribute
to improved instruction for handicapped children.

O
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